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MATERIAL ARRANGEMENTS FOR THE SESSION

Venue

At the kind invitation of the Government of the Netherlands, the seventeenth session of the
Commission for Instruments and Methods of Observation (CIMO-17) will be held in Amsterdam,
the Netherlands from 12 to 16 October 2018. The opening ceremony will be held at 9.30 a.m.
on 12 October 2018 at the RAlI Amsterdam Convention Centre (website).

The Technical Conference (TECO) will be held at the same venue from 8 to 11 October 2018.
Working languages

During the session, simultaneous interpretation in the six WMO official languages (Arabic,
Chinese, English, French, Russian and Spanish) will be provided in the main conference room.
Additional meeting rooms without interpretation facilities will also be available.

The TECO meeting will be in English only.
Documents

Delegations wishing to submit documents before the session are invited to send them to the
WMO Secretariat, as soon as possible but not later than 60 days before the opening of the
session, in accordance with the provisions of Regulation 190(b) of the WMO General
Regulations to allow time for translation. According to Regulation 189 of the WMO General
Regulations, session documents should be distributed as soon as possible and preferably not
later than 45 days before the opening of the session. Any document presented by a delegation
should be submitted in the name of the Member of the Organization and not by an individual
person.

Processes and documents workflow
The presentation of session documents and organization of the work of the session will differ

this year from the practice of previous sessions, as explained at the CIMO-17 website. See
document CIMO-17/INF. 1(2).

Distribution of documents

Documents will be posted before and during the session on the session website, in line with
WMO greening efforts to promote paper-smart meetings. Therefore, participants are kindly
invited to bring internet-enabled portable computers capable of handling Microsoft Word 2010
and Adobe PDF formats so that they can work in paper-smart mode during the session.

Provisional abridged report

Approved documents showing amendments in all languages will be posted as soon as possible
after the session on the CIMO-17 website in the folder “Provisional Final Report”.


http://www.rai.nl/en/
http://meetings.wmo.int/CIMO-17/
http://meetings.wmo.int/CIMO-17/InformationDocuments/Forms/AllItems.aspx
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Registration of participants

Online pre-registration is required for all participants to the session. In view of their official
status with WMO, Permanent Representatives of WMO Members (PRs) have been given access
to an online Event Registration System allowing the pre-registration of their respective
delegations.

More information concerning online pre-registration will be provided in due course on the
CIMO-17 website.

A conference information and registration desk will be set up close to the meeting rooms to
facilitate the registration of participants and provision of general information.

Registration for the seventeenth session of the Commission for Instruments and Methods of
Observation will take place at the conference information and registration desk at the RAI
Amsterdam Convention Centre and start on 11 October 2018, from 4 to 6 p.m. It will
continue throughout the session. At the time of registration, participants will receive
identification badges, which should be worn throughout the session.

Credentials

Pursuant to Regulation 21 of the General Regulations, prior to a session of a constituent body
other than the Executive Council, each Member should, if possible, communicate to the
Secretary-General the names of the persons composing the delegation to that body, indicating
which of these shall be regarded as its principal delegate. In addition, a letter giving these
particulars and signed by, or on behalf of, an appropriate governmental authority of the
Member shall be sent to the Secretary-General or handed to his representative at the session.
This letter shall be regarded as appropriate credentials for the participation of the individuals
named therein in all activities of the constituent body.

Representatives of international organizations invited as observers to the session should

provide in advance, or bring to the session, a letter of representation signed by the appropriate
authority from their organization.

List of participants

A provisional list of participants will be uploaded on the session website shortly after the
beginning of the meeting. This list will be updated on a daily basis.

Videoconference facilities

A videoconference connection will be set up, if possible, between the main meeting room and
WMO headquarters in Geneva.

Internet facilities

Wireless Internet connection will be available in the main conference room and at the RAI
Amsterdam Convention Centre.


https://eventregistration.wmo.int/register/
http://meetings.wmo.int/CIMO-17/
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Entry requirements

All participants requiring a visa to enter the Netherlands should make their visa applications
directly to the nearest embassy or consulate of the Netherlands, submitting invitation letters
issued by the local organizing committee, together with other required documents, although
holders of Diplomatic, Service, Official or specified passports from some countries may not
require a visa by virtue of bilateral agreements. A short-stay Schengen visa might be needed
for the Netherlands:

- Detailed information on Immigration Facilities (incl. visa application) in different countries
is available on the website of the Ministry of Foreign Affairs of the Netherlands;

. A list of countries and language used for providing the visa information can be found on
this website (click on the language given).

If a letter of invitation is necessary for your visa application, please fill in the form in Appendix
(available in English only) and return to the local organizing committee (LOC), together with
the information page of the passport, at the following e-mail address (ultimately two weeks
before the visa application is required to be started):

Mr Hans Roozekrans
KNMI, International Affairs Coordinator
E-mail: Hans.Roozekrans@knmi.nl (please copy: Marion.Bogers-Pettinga@knmi.nl)

Transportation

Participants are recommended to arrive at the Amsterdam Airport Schiphol (website:
https://www.schiphol.nl/en/), where major companies operate daily flights as destination.
A guide for local transportation is provided through this link.

Currency

Currency exchange services are available at Amsterdam Airport Schiphol as well as in various
currency exchange offices throughout Amsterdam (opening hours are from as early as

7.30 a.m. to as late as 11 p.m., depending on the office). The local currency is the Euro (EUR).
Most businesses, tour operators, airlines and hotels accept major credit cards and American
Express traveller’'s checks. The average exchange rate in EUR is as follows:

1 USD = 0.86 EUR
1 CHF = 0.87 EUR

Health requirements/medical services

Up-to-date information on international travel and health requirements are provided by the
World Health Organization (WHO) at the following websites:

http://www.who.int/ith/en/
http://www.who.int/countries/nld/en/

It is suggested that you take out personal medical insurance for the duration of the trip.


https://www.netherlandsandyou.nl/travel-and-residence/visas-for-the-netherlands
https://www.netherlandsandyou.nl/help/in-welke-taal-communiceert-welk-land---which-language-is-used-for-which-country
mailto:Hans.Roozekrans@knmi.nl
mailto:Marion.Bogers-Pettinga@knmi.nl
https://www.schiphol.nl/en
https://www.iamsterdam.com/en/plan-your-trip/getting-around/public-transport
http://www.dutchamsterdam.nl/160-amsterdam-currency-exchange
http://www.who.int/ith/en/
http://www.who.int/ith/en/
http://www.who.int/countries/nld/en/
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Electricity and mobile phone connection
Power systems are generally 230 volts and 50 Hz. An adaptor may be necessary.

SIM cards for mobile phones are available. For more details, please visit the websites of the
Dutch mobile phone operators, or contact your local service operator.

Local climate in October

Climate data during October in Amsterdam are listed below:

Mean temperature 11°C
Mean maximum temperature 15°C
Mean minimum temperature 8°C
Mean relative humidity 85%
Mean precipitation 84 mm
Mean number of days with precipitation >1 mm 9 days
Mean duration of sunshine 3 h/day

Updated weather information can be found on KNMI website (http://www.knmi.nl/home).

Hotel reservation/Tourism

Amsterdam Tourism office website provides a large choice of hotels, in addition to those that
can be found through various online providers of accommodation. Please note that there will
be no shuttle service provided.

If you wish to make the most of your time in Amsterdam you can order the “lI amsterdam City
Card”, and enjoy free entrance to many of the city's top museums and attractions. Its
advantage is an unlimited access to the city's public transportation system for the duration of
your card, from 24 to 96 hours.

Information and contact details of the local organizing committee (LOC)

For any further information please contact the LOC at the following address:
Local coordinator for CIMO-17:

Mr Marijn de Haij

KNMI, R&D Observations & Data Technology
PO Box 201 | 3730 AE | De Bilt | The Netherlands
Email: Marijn.de.Haij@knmi.nl


http://www.knmi.nl/home
https://www.amsterdam.info/tips/touristoffice/
https://www.iamsterdam.com/en/i-am/i-amsterdam-city-card
https://www.iamsterdam.com/en/i-am/i-amsterdam-city-card
mailto:Marijn.de.Haij@knmi.nl
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APPENDIX:
VISA APPLICATION FORM

1. First Name: .. ... Middle Name: ... ... Family Name: ... . ...

2. Gender (please tick): O Male O Female

3. Title: Dr/Prof/Mr/Ms/Mrs/Miss/Other (please underline or tick)

4. WMO Member you are repreSeN NG e
OF, OLNEE (PlEASE SPCCIIY ) i,

5. Present PoSition OF OCCUP At ON . i

6. O QAN ZA I ON . i

7. Tel.: Fax: Mobile:

8. Intention to participate in: [ CIMO-17 0 CIMO TECO 2018

9. Date and Place of Birth: e
10. N ON A Y . e
11. Passport Number, Place and Date of 1SSUe:

12. PaSSPOIt EXPINY DAt

13. Place of the Embassy/Consulate/Visa Office of the Netherlands where you
wish to apply for the visa:

14. Address during the stay (please tiCK) .
If a letter of invitation is necessary for your visa application, please fill in this form and return
it to the local organizing committee (LOC), together with the information page of the passport,
at the following E-mail address (ultimately two weeks before the visa application is required to
be started):

Mr Hans Roozekrans

KNMI, International Affairs Coordinator
E-mail: Hans.Roozekrans@knmi.nl

Copy to: Marion.Bogers-Pettinga@knmi.nl


mailto:Hans.Roozekrans@knmi.nl
mailto:Marion.Bogers-Pettinga@knmi.nl
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DOCUMENT PROCESSING FOR THE SEVENTEENTH SESSION OF THE
COMMISSION FOR INSTRUMENTS AND METHODS OF OBSERVATION
(CIMO-17)

Document types for the seventeenth session of the CIMO-17
(1) CIMO-17 will use two types of documents:

- Doc. (documents) whose contents are listed below; these will appear in the final
report;

- INF. (information) papers, which provide additional information relevant to the
decisions/recommendations/resolutions adopted at the meeting; these will appear
only in Part II of the report.

(2) The first type of document (Doc.) will consist of up to three parts, and every document
will contain at least one resolution and/or one decision and/or one recommendation:

(a) Resolutions (optional) are decisions of CIMO that concern only the internal
activities of the Commission, such as actions to carry out its part of the strategic
programme of the Organization, the establishment and terms of reference of a
working group or the designation of a rapporteur, in line with General Regulation
182(b);

(b) Decisions (optional) place on record instructions/directives to the Management
Group from CIMO, Congress or EC resolutions or decisions, or provide records of
CIMO opinions/observations on a specific topic, procedural decisions and other
decisions pertaining to the internal matters of CIMO, in line with General Regulation
182(c);

The decision justification (optional) is additional information that is essential to
support the decision being made. This should be short and should refer, as far as
possible, to pre-existing documents. This part of the document will appear in the
final report immediately after the corresponding decision.

(c) Recommendations to Congress or the Executive Council (optional) are
decisions of CIMO requiring financial support or implementation by Members,
proposals for Secretariat action or requiring coordination with other WMO bodies or
with bodies outside the Organization, in line with General Regulation 182(a);

Document processing

(3) The first version (DRAFT 1) of documents will be published on the CIMO-17 website, and
members of the Commission will be invited to send suggestions for improving the
document to the Secretariat (cimol7.plenary@wmo.int). These proposals will be
assessed and the second draft (DRAFT 2) will be posted on the CIMO-17 website. These
documents will be available in all six WMO official languages.


http://meetings.wmo.int/CIMO-17/SitePages/Session%20Information.aspx
mailto:cimo17.plenary@wmo.int
http://meetings.wmo.int/CIMO-17/SitePages/Session%20Information.aspx

(4)

(5)

(6)

(7)
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Information documents will be posted on the CIMO-17 website, but are not intended for
amendment or discussion. These will normally be available in English only.

During the session, the chair for an agenda item will lead the discussion on the
documents for that item. Within a document, each decision will be discussed separately.
In many cases each component of that decision, such as related annexes, will be
discussed individually. Following current practice, component parts of a document may

be approved by the session while other components may still need additional debate.
Documents amended during the session will be posted successively as DRAFT 2, DRAFT 3,
and so forth, and the final approved version will be marked APPROVED.

Discussion of the document may end in two ways. The complete document may be
approved, in which case any agreed changes to the document will be included and the
approved version will be published on the CIMO-17 website in the "PROVISIONAL
REPORT"” folder. Alternatively, the chair of the session may decide that no further
progress can be made with the document at that time, in which case changes to the
document will be included in the next draft, and the modified document will be published
on the CIMO-17 website in the "DRAFTS FOR DISCUSSION” folder. This will be published
as the next draft in the sequence (DRAFT 2, DRAFT 3, and so forth), whereas the
previous draft will be moved to the "SESSION ARCHIVE” folder.

Versions of documents created during the session will be available in English only, on the
understanding that the revised texts will be read out clearly, with interpretation in all
WMO official languages.

Post-session publication

(8)

(9)

Approved documents from the session will be translated into all six WMO official
languages and placed on the CIMO-17 website in the "PROVISIONAL REPORT (Approved
documents)” folder.

The approved documents, the agenda and the list of participants will be combined to
form the abridged report of the session, which will be edited and published in the six
WMO official languages. A second part of the report, consisting of information documents
will also be published, in English only.


http://meetings.wmo.int/CIMO-17/SitePages/Session%20Information.aspx
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PROVISIONAL ANNOTATED AGENDA

1. ORGANIZATION OF THE SESSION

1.1 Opening of the session

The seventeenth session of the Commission for Instruments and Methods of Observation
(CIMO) will be held in Amsterdam, the Netherlands, from 12 to 16 October 2018. The opening
ceremony will take place at 9.30 a.m. on 12 October 2018. Information on material
arrangements for the session is provided in CIMO-17/INF. 1(1). The opening ceremony will be
initiated by the Government of the Netherlands, followed by welcome addresses from the
president of CIMO and the Secretary-General of WMO or his representative.

Plenary sessions of the Commission, with full language interpretation, will start on 12 October
2018 and are expected to finish by 5.30 p.m. on 16 October 2018.

The session will be preceded by the CIMO Technical Conference on Meteorological and
Environmental Instruments and Methods of Observation (CIMO TECO 2018), which will take
place from 8 to 11 October 2018 at Hall 8 of the RAlI Amsterdam Convention Centre. CIMO
TECO 2018 will be held together with the Meteorological Technology World Expo 2018

(9-11 October), the second International Forum of Users of Satellite Data Telecommunication
Systems (9-11 October) and the WMO Weather Enterprise Conference (11-12 October).

1.2 Consideration of the report on credentials

A list of the representatives attending the session will be made available, as soon as possible
after the opening of the session, pursuant to General Regulations 21 to 24. This list will be
based on the credentials received by the Secretary-General of WMO and those handed to the
representative of the Secretary-General of WMO at the session.

1.3 Adoption of the agenda

In accordance with General Regulation 193, the provisional agenda will be submitted for
approval by the Commission as soon as possible after the opening of the session and may be
amended at any time during the course of the session.

Additional items for the agenda may be forwarded by Members/Member States to the
Secretariat before the session, but preferably not later than thirty days before the opening of
the session. Explanatory memoranda should accompany such proposals.

Working papers submitted by Members/Member States on items on the provisional agenda
should be provided to the Secretariat as early as possible, but preferably not later than sixty
days before the opening of the session, as per Regulation 190.

Participants will be invited to consider and adopt this provisional agenda, which in accordance with
Regulation 191 includes items that are normally included in a provisional agenda, as well as any
items submitted by the President of WMO, the Executive Council of WMO, other technical
commissions, associations, committees, the United Nations and Members/Member States.


http://meetings.wmo.int/CIMO-17/InformationDocuments/Forms/AllItems.aspx
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1.4 Establishment of committees

In accordance with Regulations 23 to 32, the session may wish to establish a Credentials
Committee, a Nomination Committee, a Drafting Committee, a Coordination Committee and
other committees, as it deems necessary.

The Commission will decide when dealing with item 1.4 whether or not a Credentials
Committee should be established.

To ensure proper coordination of the activities of the session, the Commission may set up a
Coordination Committee, according to Regulations 25 and 29.

The technical work of the session will be carried out in Plenary, chaired by the president. The
Commission may wish to appoint additional experts to support the president as chairs for
specific technical agenda items.

1.5 Other organizational matters

The Commission will agree upon:

(a) working hours of the meetings: 9.30 a.m. — 12.30 p.m. and 2.30 p.m. — 5.30 p.m.;
(b) tentative programme of work for the session.

All the documents required for the CIMO-17 session will be made available on the CIMO-17
website at http://meetings.wmo.int/CIMO-17. To reduce the carbon footprint of the session,
no hard copies of the documents will be made. Participants are encouraged to work with
electronic documents.

2. REPORT ON THE ACTIVITIES OF THE COMMISSION

2.1 Report of the president of the Commission

The Commission will be informed of the key activities of the Commission since its last session
(St Petersburg, Russian Federation, 2014), actions taken by the president in support of the
WMO high priority activities, crosscutting activities and inter-commission actions that emerged
during the intersessional period, and proposals for future directions in the next intersessional
period.

It will also be informed of the key outcomes of TECO-2018 and may wish to make decisions
arising from these matters.

The Commission will be invited to discuss key points from the report of the president and to
defer any points requiring detailed study or subsequent action by the Commission to the
appropriate agenda items.

2.2 Report by OPAG Chairs and Focal Points

The Commission will be informed of the activities and achievements of the three CIMO Open
Programme Area Groups (OPAGs) and of the Focal Points, including the outputs and outcomes
of the various expert and task teams, and theme leaders. It will be informed of the
achievements of the CIMO Testbeds and Lead Centres, and of the designation by the president
of new CIMO Testbeds and Lead Centres.


http://meetings.wmo.int/CIMO-17/
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2.3 Decisions and recommendations arising from the work of the Commission

The Commission will be invited to discuss specific matters arising from the work of the
Commission since CIMO-16 and to make decisions in regard to the outcome of specific
activities. Among others, the Commission will be invited to approve the provisional 2018
Edition of the Guide to Meteorological Instruments and Methods of Observation, proposed
updated Terms of Reference for Regional Instrument Centres (RIC) as well as recommending
governance procedures for RICs, and for the World Infrared Standard Group. It will also be
invited to approve a new classification scheme on Initial and Ongoing Surface Measurement

Quality.
3. STRATEGIC CONTEXT

3.1 WMO strategic planning

The Commission will be informed of recent progress by the Executive Council Working Group
on Strategic and Operational Planning in drafting the WMO Strategic Plan for the 2020-2023
period, and the main implications of the draft plan for the Commission’s future work priorities.

The Commission will also be informed of recent developments in planning for a reorganization
of the WMO technical commission structure after the eighteenth session of the WMO Congress,
in 2019. The Commission will be invited to discuss the implications of this structural change for
CIMO.

3.2 CIMO relationship with other WMO activities

The Commission will be informed about the development of relevant WMO priority activities
and other WMO programmes. In particular, the Commission will be informed about the
development of the WMO Integrated Global Observing System (WIGOS), the WMO Information
System (WIS), the Global Framework for Climate Services (GFCS), Disaster Risk Reduction
(DRR), and the Global Cryosphere Watch (GCW). The Commission will also be informed about
proposals for collaboration linked to or emanating from other Technical Commissions and
Regional Associations.

The Commission will be invited to discuss its participation in these activities and to consider
proposed actions and recommendations for its contributions and support to these activities and
programmes and need for strengthening collaboration with other WMO programmes and
regions.

3.3 Collaboration with relevant international organizations

The Commission will be invited to review the collaboration between the International
Organization of Standardization (ISO), the International Committee for Weights and Measures
(CIPM) and WMO in the area of standardization of meteorological instruments and methods of
observation, as well as in the field of calibration standards and methods. The Commission will
also be invited to review its collaboration with the Association of the Hydro-Meteorological
Equipment Industry (HMELI).

The Commission will be invited to consider its participation in specific activities carried out in
collaboration with these organizations and proposed actions and recommendations needed for
supporting these activities, such as the development of common WMO-ISO standards, and the
generic tender specification project initiated by HMEI and further developed in collaboration
with the World Bank and WMO.
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3.4 Vision for the future of environmental measurements

The Commission will review the draft Vision for the future of environmental measurements in
the context of the proposed WMO Strategic Plan for 2020 to 2023 and other WMO policy
documents to ensure that the Vision is aligned with future WMO strategies. It will then be
invited to adopt the vision and use it as a guiding principle to prioritize its activities. Based on
this review and discussions, the Commission will update its strategic direction and proposed
structure.

4. FUTURE WORKING STRUCTURE AND WORK OF THE COMMISSION

4.1 Priority activities

Based on the previous documents and discussions, the Commission will be invited to identify
key areas for future work by the Commission.

4.2 Working structure

Based on the previous documents and discussions, the Commission will review and decide on a
new CIMO working structure.

The Commission will review the process used for the nomination of experts. It will appoint
relevant experts to comprise the management group, with due consideration for regional and
gender balance and it will decide on their terms of reference for the intersessional period.

The Commission will discuss and approve the working structure which will include the
establishment of expert teams, task teams, and theme leaders, and it will designate their
respective leaders. In order to increase the efficiency of the Commission, the session will
consider new working arrangements that will enable improved regional and gender balance
across each priority area. The Commission will also be invited to endorse Inter-Programme
Expert Teams with other technical commissions.

5. REVIEW OF PREVIOUS RESOLUTIONS AND RECOMMENDATIONS OF THE
COMMISSION AND OF RELEVANT RESOLUTIONS OF THE EXECUTIVE
COUNCIL

The Commission will be informed of the previous Decisions of Congress and the Executive
Council relevant to the Commission.

The Commission will review its resolutions and recommendations from CIMO-16, and from
previous sessions, in light of progress during the intersessional period, and decide which of
them should remain in force, taking into account relevant resolutions and decisions of the
World Meteorological Congress and Executive Council. The Commission may make
recommendations to the Executive Council and Congress, as appropriate.

Proposals for any specific amendments to the Technical Regulations (including its annexes),
submitted by the Expert Teams or by Members at the session, will be considered by the
Commission.

6. ELECTION OF OFFICERS

The Commission shall elect a president and vice-president, to hold office until the end of the
next Commission session. Details regarding eligibility and procedures for election are given in
Regulations 11, 27, 57-65, 80-90 and 183 of the WMO General Regulations and

Resolution 37 (Cg-Xl).
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7. DATE AND PLACE OF THE EIGHTEENTH SESSION

The Commission will decide where and when to conduct its eighteenth session.

8. CLOSURE OF THE SESSION

The seventeenth session of the Commission for Instruments and Methods of Observation is
scheduled to close by 5.30 p.m. on 16 October 2018.
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Organisation météorologique mondiale CIMO-17/INF. 1(3)

COMMISSION DES INSTRUMENTS Présenté par:
ET DES METHODES D’OBSERVATION Secrétaire général
22.V1.2018

Dix-septieme session
Amsterdam, Pays-Bas, 12-16 octobre 2018

ORDRE DU JOUR PROVISOIRE ANNOTE

1. ORGANISATION DE LA SESSION

1.1 Ouverture de la session

La Commission des instruments et des méthodes d’observation (CIMO) tiendra sa dix-septiéme
session a Amsterdam, Pays-Bas, du 12 au 16 octobre 2018. Les dispositions d’ordre pratique
prises pour la session figurent dans le document CIMO-17/INF. 1(1). Organisée par le
gouvernement néerlandais, la cérémonie d’ouverture aura lieu le 12 octobre a 9 h 30. Elle sera
suivie d'un discours de bienvenue du président de la CIMO et du Secrétaire général de 'OMM
ou bien de son représentant.

Les séances plénieres de la Commission, avec interprétation dans les six langues, débuteront
le 12 octobre 2018 et devraient s”achever aux alentours de 17 h 30 le 16 octobre 2018.

La session sera précédée par la conférence technique (TECO) de la CIMO, qui aura lieu du 8 au
11 octobre 2018 dans le hall 8 du Centre de convention RAI, parallelement au salon
Meteorological Technology World Expo 2018 (9-11 octobre), au deuxiéme Forum international
d’utilisateurs de systémes de télécommunication par satellite (SATCOM) (9-11 octobre) et a la
conférence de I’'OMM sur I’entreprise météorologique mondiale (11 et 12 octobre).

1.2 Examen du rapport sur la vérification des pouvoirs

La liste des participants sera établie dés que possible aprés I'ouverture de la session,
conformément aux regles 21 a 24 du Réglement général, sur la base des pouvoirs regus par le
Secrétaire général de I’'OMM et par son représentant a la session.

1.3 Adoption de I’ordre du jour

Conformément a la regle 193 du Reglement général, I'ordre du jour provisoire sera soumis a
I'approbation de la Commission dés que possible aprés la séance d’ouverture et pourra étre
modifié a tout moment en cours de session.

Les Membres peuvent proposer au Secrétariat, avant la session mais de préférence au moins
trente jours avant I'ouverture de celle-ci, I'inscription de points supplémentaires a I’ordre du
jour, en joignant un mémoire explicatif.

Les Membres qui proposeront l'inscription de points supplémentaires devront aussi fournir au
Secrétariat les documents de travail correspondants, et ce le plus tot possible et de préférence
au moins soixante jours avant I'ouverture de la session, comme le dispose la regle 190 du
Reglement général.

Les participants seront invités a examiner et adopter I'ordre du jour provisoire qui, comme le
stipule la regle 191, comporte les questions qui en font normalement partie, ainsi que toute autre
question que pourraient soumettre le Président de 'OMM, le Conseil exécutif de 'OMM, d’autres
commissions techniques, les conseils, les comités, I'Organisation des Nations Unies et les Membres.
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1.4 Etablissement de comités

Conformément aux regles 23 a 32 du Réglement général, la Commission voudra peut-étre
établir un comité de vérification des pouvoirs, un comité des nominations, un comité de
rédaction, un comité de coordination et d’autres comités, selon ce qu’elle juge nécessaire.

Elle décidera notamment, lorsqu’elle abordera le point 1.4, s’il convient ou non de créer un
comité de vérification des pouvoirs.

Afin d’assurer la bonne coordination des travaux de la session, la Commission peut choisir de
constituer un comité de coordination, conformément aux regles 25 et 29 du Reglement général.

Les travaux de la session se dérouleront en séances pléniéeres sous les auspices du président
de la Commission. Celle-ci voudra peut-étre nommer des experts supplémentaires chargés de
seconder le président pour certains points techniques de I'ordre du jour.

1.5 Autres questions d’organisation

La Commission se mettra d’accord sur:

a) L’horaire des séances: 9 h30—-12h 30 et 14 h 30 — 17 h 30;
b) Le programme de travail provisoire de la session.

Tous les documents requis pour la dix-septiéme session de la CIMO seront diffusés sur le site
Web de celle-ci a I'adresse http://meetings.wmo.int/CIMO-17. Pour réduire I'empreinte
carbone de la session, les documents ne seront pas disponibles en version papier, les
participants étant invités a utiliser des supports électroniques.

2. RAPPORT SUR LES ACTIVITES DE LA COMMISSION

2.1 Rapport du président de la Commission

La Commission sera informée des activités principales menées par la Commission depuis sa
derniére session (Saint-Pétersbourg, Fédération de Russie, 2014), des mesures prises par le
président s’agissant des activités hautement prioritaires de I’'OMM, des activités
transsectorielles et des travaux intercommissions qui ont surgi au cours de I'intersession et des
propositions d’orientation pour la prochaine intersession.

Elle sera également informée des grandes conclusions de la TECO et souhaitera peut-étre
prendre des décisions a cet égard.

La Commission sera invitée a s’entretenir des principaux points du rapport du président et a
reporter 'examen, au titre de points ultérieurs de I'ordre du jour, de toute question qui doit
étre étudiée d’une maniere plus approfondie ou qui appelle des mesures de sa part.

2.2 Rapport des présidents et des coordonnateurs des groupes d’action
sectoriels ouverts

La Commission sera informée des activités et des réalisations de ses trois groupes d’action
sectoriels ouverts et des coordonnateurs, y compris les résultats des travaux des diverses
équipes spéciales et équipes d’experts, et des responsables thématiques. Elle sera informée
des progres des actuels centres d’expérimentation et centres principaux de la CIMO et de la
désignation de nouveaux centres d’expérimentation et centres principaux.
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2.3 Décisions et recommandations découlant des travaux de la Commission

La Commission sera invitée a discuter de questions spécifiques découlant des travaux qu’elle a
menés depuis sa derniere session et a prendre des décisions concernant ses activités. Elle sera
notamment invitée a approuver I’édition 2018 provisoire du Guide des instruments et des
méthodes d’observation météorologiques et la mise a jour proposée des attributions des
centres régionaux d’instruments, et a recommander des méthodes de gestion relatives a ces
centres et au Groupe étalon mondial pour I'infrarouge. De plus, elle sera invitée a approuver
un nouveau systéme de classification relatif a la qualité des mesures en surface initiales et
périodiques.

3. CONTEXTE STRATEGIQUE

3.1 Planification stratégique de ’'OMM

La Commission sera informée des progres enregistrés récemment par le Groupe de travail de
la planification stratégique et opérationnelle relevant du Conseil exécutif pour ce qui est de la
rédaction du Plan stratégique de I'OMM pour la période 2020-2023 ainsi que des principales
implications de ce projet de plan sur les priorités de la Commission a I'avenir.

La Commission sera également informée des faits nouveaux intervenus dans la planification de
la réorganisation des commissions techniques de I'OMM apreés la dix-huitieme session du
Congrés météorologique mondial (2019). Elle sera invitée a discuter des implications qu’aura
ce changement structurel sur ses travaux.

3.2 Liens de la Commission avec d’autres activités de ’'OMM

La Commission sera informée de la mise en ceuvre des activités prioritaires pertinentes de
I’'OMM et d’autres programmes de I'Organisation. Elle sera informée en particulier des faits
nouveaux concernant le Systeme mondial intégré d’observation de 'OMM (WIGOS), le
Systeme d’information de I’'OMM (S10), le Cadre mondial pour les services climatiques (CMSC),
la réduction des risques de catastrophe et la Veille mondiale de la cryosphére. Elle sera
informée aussi des propositions de collaboration en relation avec les autres commissions
techniques et les conseils régionaux ou émanant de ces commissions et conseils.

La Commission sera invitée a s’entretenir de sa participation a ces activités et a envisager des
mesures et des recommandations concernant son apport et son soutien a ces activités et
programmes ainsi que la nécessité de renforcer sa collaboration avec les programmes et
Régions de 'OMMM.

3.3 Collaboration avec les organisations internationales compétentes

La Commission fera le point sur la collaboration de ’'OMM avec I’Organisation internationale de
normalisation (ISO) et la Commission internationale des poids et mesures (CIPM) en ce qui
concerne la normalisation des instruments et des méthodes d’observation météorologiques
ainsi que les normes et méthodes d’étalonnage. Elle passera aussi en revue les liens qu’elle
entretient avec I’Association des fabricants d’équipements hydrométéorologiques (HMEI).

La Commission sera invitée a envisager de participer aux activités menées en collaboration
avec ces organisations et a examiner les propositions de mesures et de recommandations
nécessaires pour soutenir ces activités, comme I'élaboration de nhormes communes OMM-1SO
et le projet de modéle relatif aux conditions des appels d’offre lancé par 'HMEI et développé
en collaboration avec la Banque mondiale et I'OMM.
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3.4 Mesures environnementales: perspectives d’avenir

La Commission passera en revue le projet de perspectives d’avenir sur les mesures
environnementales, dans le cadre de la proposition de Plan stratégique de 'OMM pour la
période 2020-2023 ainsi que d’autres documents directifs de fagcon que ce projet concorde
avec les futures orientations stratégiques de I'Organisation. Elle sera ensuite invitée a adopter
ce projet et a en faire un de ces principes directeurs pour établir des priorités parmi ses
activités. Elle actualisera en conségquence sa stratégie et sa proposition de structure.

4. FUTURS PROGRAMME ET STRUCTURE DE TRAVAIL DE LA COMMISSION

4.1 Activités prioritaires

En se fondant sur ses autres documents et sur les résultats de ses délibérations, la
Commission décidera de ses activités prioritaires.

4.2 Structure de travail

En se fondant sur ses autres documents et sur les résultats de ses délibérations, la
Commission examinera et arrétera une nouvelle structure de travail.

La Commission passera en revue les modalités de désignation des experts et nommera ceux
qui feront partie de son groupe de gestion, en s’attachant a définir leur mandat pour
I'intersession et en veillant a assurer une représentation équilibrée des deux sexes et des
différentes régions du monde.

La Commission décidera de la structure de travail, ce qui consistera notamment a établir des
équipes d’experts et des équipes spéciales et a nommer des responsables. Afin d’améliorer son
efficacité, elle envisagera de nouveaux modes d’organisation qui soient de nature a améliorer
I’équilibre entre les régions et entre les sexes pour chaque domaine d’activité prioritaire. La
Commission sera invitée a apporter son soutien aux équipes d’experts interprogrammes
établies avec d’autres commissions techniques.

5. EXAMEN DES RESOLUTIONS ET DES RECOMMANDATIONS ANTERIEURES DE
LA COMMISSION AINSI QUE DES RESOLUTIONS PERTINENTES DU CONSEIL
EXECUTIF

La Commission sera informée des décisions antérieures du Congrés et du Conseil exécutif qui
présentent un intérét pour ses travaux.

La Commission fera le point sur le travail accompli pendant I'intersession, eu égard aux
résolutions et recommandations adoptées a sa seizieme session et lors des sessions
antérieures, et se prononcera sur celles qu’elle compte maintenir en vigueur a la lumiére des
résolutions et des décisions pertinentes du Congrés et du Conseil exécutif. Elle adressera le cas
échéant des recommandations a ces derniers.

Les amendements au Reglement technique (y compris a ses annexes) proposés par les équipes
d’experts ou par les Membres seront examinés durant la session.

6. ELECTION DES MEMBRES DU BUREAU

La Commission devra élire un président et un vice-président qui demeureront en fonction
jusqu’a la fin de sa session suivante. Les régles 11, 27, 57 a 65, 80 a 90 et 183 du Réglement
général de I'OMM ainsi que la résolution 37 (Cg-XI) donnent des précisions sur les conditions
d’éligibilité et les modalités de cette élection.
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7. DATES ET LIEU DE LA DIX-HUITIEME SESSION

La Commission se prononcera sur le lieu et la date de sa dix-huitieme session.

8. CLOTURE DE LA SESSION

La dix-septieme session de la Commission des instruments et des méthodes d’observation
devrait prendre fin le 16 octobre 2018 a 17 h 30.
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KOMUCCHA no nPMbOPAM U METOOAM MNpencraBneH:
HABJIIOAEHUA FeHepasibHbIM CEKpPETAapeEM
22.V1.2018 .

CeMHapuaTan ceccus
AmcTepaaM, HuaepnaHabl, 12—16 okTs6ps 2018 r.

NPEABAPUTENIbHAA AHHOTUPOBAHHASA NMOBECTKA AHSA

1. OPIrAHU3ALUMNA CECCUMN

1.1 OTKpbITUE Ceccum

CemHaguaTas ceccns Komuccum no npnbopam n metogam HabnogeHnin (KMNMH) éyaer
npoBoanTbCca B AMCTepaame, HunaepnaHabl, ¢ 12 no 16 okTabpsa 2018 r. LlepeMoHMS OTKpbITMSA
coctonTcs B 9:30 12 okTabps 2018 r. UHdopmaumsa 06 opraHM3aunOHHbIX acnekTax ceccum
coaepXnTcs B ookyMeHTe CIMO-17/INF. 1(1). LlepeMoHUI0 OTKpbITUA ByaeT NpoBOANTb
npaesuTenbCTBO HMaepnaHaoBs, M 3a Hell NOCNeAyHT NMPUBETCTBEHHbIE 0bpalleHns npesmaeHTa
KIMMH n NeHepanbHoro cekpetapss BMO unu ero npegcrasmurens.

MneHapHble ceccnn KoMmccum, nonHOCTbio ob6ecneyeHHble CUHXPOHHbIM MepeBoAoM, HauYHYTCS
12 okTa6ps 2018 r., N, Kak oxmaaeTtcs, 3agepwiatcsa K 17:30 16 okTabpsa 2018 .

Ceccun bygeT npealwecTBoBaTb TexHuyeckas KoHdepeHums no npnbopam n Mmetogam
HabnoaeHnn B 06n1acTu MeTeoposiornm n okpyxatouwen cpeabl KIMMH (TEKO-2018 KIMMH),
KoTopas 6yaeTt npoBoaAnTbCS € 8 No 11 okTsA6psa 2018 r. B 3a5ie 8 aMCTEPAAMCKOro
KoHrpecc-ueHTpa «RAI». TEKO-2018 KINMH 6yaeT npoBoAMTLCS COBMECTHO CO BcemupHoi
BbICTaBKOM METEOpPOsIOrnyecknx TexHonormn 2018 r. (9—11 oktab6ps), BTOpbIM
MexayHapoaHbiM (POpyMOM MoJsib30BaTesie CUCTEM CNYTHUKOBOW CBA3K (9—11 okTa6psa) um
KoHepeHunen meTeoponormyeckon orpacnm BMO (11—12 okTa6ps).

1.2 PaccMoTpeHue goknaga o NoOJIHOMOUMNAX

Cnncok npeacrasuTenemn, yyacteyowmnx B pabote ceccum, byaeT npeacraBneH 4ns 4oCTyna B
KpaTyanwme CpOKM Nocsie OTKPbITUS CECCMN B COOTBETCTBMKU C npaBunamu 21—24 Obuwero
pernaMeHTa. DTOT CnNMcok 6yaeT OCHOBAH Ha NMOJTHOMOUMSX, MOSTYYEHHbIX [eHepanbHbIM
cekpeTapeM BMO, a Takxe Ha NMoJIHOMOUMAX, NepefaHHbIX NpeacTtaBuTento NeHepanbHOro
cekpeTtaps BMO Ha ceccun.

1.3 NMpuHATME NOBECTKU AHSNA

B cooTBeTcTBUM C npaBunoM 193 O6Liero pernamMeHTa npeaBapuTenibHas NnoBecTka AHA 6yaeT
npeacraBfieHa Ha yTBep)aeHne KoMUccMmn B KpaTyallume CpoKu rnocsie OTKPbITUS CECCUK, MpU
3TOM B Nto60e BpeMs Mo Xoay CECCUU B Hee MOryT BHOCUTbLCS U3MEHEHUS.

[ononHUTeNbHbIE MYHKTbI K MOBECTKE AHA MOryT HanpaBnsaTbcs YneHamu/rocyaapcrBamMmn-
uneHamMn B CekpeTapuaT 10 Hayana CecCum, HO NMpPeanoYTUTENbHO He no3aHee, YeM 3a 30 AHel
[0 ee OTKPbITUA. Takne NpeanoXeHus A0/KHbI CONPOBOXAATLCSA MOACHUTENbHBIMW 3aMUCKaMu.

Paboune foKyMeHTbl, NpeacTtaBasieMble YneHammn/rocygapcrBamMmn-y4seHamm no nyHKTam
npeaBapuTesIbHOM NOBECTKWU AHSA, A0JKHbI HanpaBnsaTbcs B CekpeTapmaT Kak MOXHO paHblue,
XenatenbHo He no3gHee yeM 3a 60 gHEeN A0 OTKPbLITUS ceccum, cornacHo npasuny 190.

YuacTHMKaM 6yaeT npeasioXeHo pacCMOTPETb U MPUHATL 3TY NPeABapUTENbHYIO NOBECTKY AHSA,
KOTOpasi B COOTBETCTBMM C MpaBuIoM 191 BK/OYAET NYHKTbI, KOTOPble 06bIYHO BK/IOYAIOTCS B
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npeaBapuUTENbHYIO MOBECTKY AHS, a Takxe Ntobble NyHKTbI, BHECEHHbIE [1pe3naeHToM BMO,
NcnonHutenbHbIM coBeToM BMO, ApyrMMn TeEXHUYECKMMU KOMUCCUAMKU, accolmaumamu,
kommteTamm, OpraHusauuven ObbeanHeHHbIX Hauun, a Takxe YneHammn/rocynapcreBaMm-
YneHaMu.

1.4 YypexaeHne KOMMTETOB

B cooTBeTcTBUM C NpaBuiamMn 23—32 O6LWwero pernaMeHTa ceccmst MOXeT ydpexaaTb, Mo
HEeobXx0AMMOCTU, KOMUTET MO MOSIHOMOYMSAM, KOMUTET MO Ha3HAYEHUSAM, peAaKUMOHHbIA KOMUTET,
KOOPAMHALMOHHbBIN KOMUTET U ntobble Apyrne KOMMUTETbI, KOTOPblE OHa codTeT Heo6XoAMMbIMU
yypeauTb.

Mpun o6cyxaeHnn nyHkTa 1.4 KoMuccus NnpuMeT pelleHne 0 Heob6X0AMMOCTUN yUpexaeHu s
KOMUTETA MO NOSIHOMOYMAM.

B cooTBeTCTBMM C nNpaBunamm 25 n 29 ans obecnedyeHus Haanexallen KoopanHaumm paboThbl
ceccum KoMuccms MOXKeT yupeanTb KOMUTET MO KOOpAMHALUM.

TexHuyeckaa paboTa ceccum 6yaeT OCyLLEeCTBASATLCSA Ha NIEHApPHOM 3aceiaHun nog
npeacenaTenbCTBOM npe3naeHTa. KOMUCCUSE MOXKET NOXEeNaTh HAa3HaYMUTb AOMONHUTENbHbIX
3KCMepToB AS1 OKa3aHMA MNOAAEPXKKM NPEe3naeHTy B KayecTBe npeaceaaTeneil npu
PacCMOTPEHUN KOHKPETHbIX TEXHUYECKMX MYHKTOB MOBECTKUN AHA.

1.5 Mpoune opraHnsaymMoHHbI€ BOMNPOCHI
Komuccua cornacyet cneaytoulee:

a) yacbl paboTbl 3acegaHuin: 9:30—12:30 n 14:30—17:30;
b) npeaBapuTenbHylo nporpamMMmy paboTbl ceccuu.

Bce nokyMmeHTbl, TpebyeMmbie ans npoeeaeHunsa ceccum KMMH-17, 6yayT ooctynHbl Ha Beb-canTe
KMMH-17 no ccbinke: http://meetings.wmo.int/CIMO-17. B uenax cokpalweHus yrnepogHoro
cfiefa ceccmm pacrnedaTbiBaTbCs KOMUKM AOKYMEHTOB He 6yayT. YyacTHMKaM peKkoMeHAyeTcs
paboTaTb C 3N1EKTPOHHBIMU AOKYMEHTaMMU.

2. AOKJ1IAA O AEATEJZIbHOCTU KOMUNCCUMU

2.1 Aoknap npe3snaeHta KoMmuccum

Komuccmsa 6yaet npomHdopMmpoBaHa 06 OCHOBHbIX BUAax AesATenbHOCTn KoMMUccmm co BpeMeHun
ee nocneaHen ceccum (CaHkT-MNeTepbypr, Poccuinckas ®egepaumns, 2014 r.), mepax, NPUHATbIX
npe3naeHTOM B NOAAEPXKKY BbICOKOMPUOPUTETHLIX BUAOB AesiTeNbHOCTM BMO, CKBO3HbIX BUAOB
0EeATeNIbHOCTU, @ TaKXXe MEXKOMUCCUMOHHbIX MEPOMNPUATUIA, BOSHUKLIMX B XO4E MEXCECCMOHHOro
rnepuoga, a Takxe npeanoxeHus o 6yaywmx HanpaBneHmsax paboTbl Ha CneayroLWwnin
MEXCECCUOHHBIN nepunog.

OHa Takxe 6yaeT npomHdopMmmpoBaHa 06 ntorax TEKO-2018, n MoxXeT noxenatb NPUHSATb
peweHnsa Ha OCHOBAHMM BbITEKaOLWKMX U3 HUX BOMPOCOB.

Komuccuun 6y,qu npeanoXxeHo O6CY,CI,VITI:- Knto4yeBble MOMEHTbI U3 AOK1adad NpE3NAEHTA U
OT/IOXUTb Ntobble BOMNpOChI, Tpe6yrou.|,v|e I'IOLI,pO6HOFO N3ydyeHunsa nnn nocneayrowmnx OEeNCTBUM
KoMuccmMn no COOTBETCTBYIOWMM MYHKTaM MOBECTKWN OHS.
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2.2 Aoknapabl npeacenartenen n koopamHatopos OrMNo

Komucecmsa 6yanet npomHdoOpMmMpoBaHa 0 AeATENbHOCTU U AOCTMXKEHUAX TPEX OTKPbITbIX Fpynmn no
nporpaMmmHbiM obnactam KIMMH (OINMO) n KoopAMHATOPOB, BKAKOYAsA NPOMEXYTOYHbIE U
KOHeYHble pe3ysibTaTbl paboTbl pa3INYHbIX 3KCNEPTHbLIX W LieNIeBbIX FPYNM, a Takxe
pykoBoauTenern no teMmam. OHa 6yaeT NnpoMH@OpMMpoBaHa 0 AOCTUXEHUSAX UCMbITaTENbHbIX
MosINFOHOB M Beaywunx ueHTposB KIMNMH, a TakXe 0 Ha3HayYyeHUn NpesnaeHToOM HOBbIX
nucnblTaTeNbHbIX MNOJIMIOHOB M BeAyLwwKnX LeHTpos KIMNMH.

2.3 PelweHns U pekoMeHAaUuM, BbiTekawwme n3 paborbl Komuccum

Komuccnm 6yaet npeanoxXeHo ob6cyamMTb KOHKPETHbIE BOMPOCHI, BbiTeKatowme n3 paboTbl
Komuccmun ¢ momeHTa nposeseHus KMNMH-16, a Takxke NpuHATb pelleHnsa B OTHOLWEHUU
KOHEYHbIX pe3y/ibTaTOB KOHKPETHbIX BUAOB AeaATeNbHOCTU. B yactHocTn, Komucemun 6yaet
npeanoXXeHo yTBeEpAUTb NpeaBapuTenbHOE U3faHne pyKoBOACTBA NO MeTeoposiormdyeckum
npubopam 1 Mmetogam HabnwaeHnn 2018 roga, npeasaraemoin 06HoOBNEHHbIM Kpyr BegeHns ans
pervoHasnbHbIX LeHTpoB no npmubopam (PLIM), a Takxe pekoMeHAauum No npouenypam
ynpasneHnusa ana PUM v ana BcemupHon rpynnbl No MHgpakpacHbIM CcTaHAapTaM. En Takxe
byneT NpeanoXeHo yTBEPAUTb HOBYIO CXEMY KnaccMdumKaumm no KayecTBy nepBOHAYaabHbIX U
TEKYLWNX U3MEPEHNN NOBEPXHOCTHU.

3. CTPATEMMYECKMNIA KOHTEKCT

3.1 CrpaTternyeckoe naaHmposaHume BMO

Komuccmsa 6ypet npomHdopMmpoBaHa 0 HegaBHeM nporpecce Pabouer rpynnbi
NcnonHUTeNnbHOro coBeTa no CTpaTerMyeckomMy M onepaTtMBHOMY MIAHUPOBAHMIO B YacTu
pa3spaboTku CrpaTernyeckoro naaHa BMO Ha nepunoag 2020—2023 IT. U OCHOBHbIX
nocneacTBMsAX NpoeKkTa niaHa ans éyaywmnx npuoputetos paboTbl Komuccun.

Komuccmsa 6ynet Takke npoMHdOpMMpoBaHa 0 NOCNeAHUX U3MEHEHUSAX B NNaHUPOBaHUMU
NPUMEHUTESNIbHO K peopraHusaunm CTPYKTYpbl TEXHUYECKMX KoMmnccun BMO nocne nposeaeHus
BOoCeMHaguaTon ceccmn KoHrpecca BMO B 2019 r. Komunccum 6yaet npeasoxeHo obcyanTb
MocneacTBms 3TUX CTPYKTYPHbIX naMeHeHunin ansa KNMH.

3.2 OTHoweHus KMMH c apyrumun Buaamm aesatenbHoctu BMO

Komucecnsa 6yaet npomHdopMmnpoBaHa o pa3paboTke COOTBETCTBYHOLLUNX MPUOPUTETHLIX BUAOB
aeatenbHoctn BMO u gpyrux nporpamm BMO. B yactHocTn, Komucemsa éyaer
npoMHMOpMMpOBaHa O pa3BUTUK B 0bnactn NHTerpupoBaHHOM rnobanbHOM CUCTEMBI
HabnogeHnin BMO (UFCHB), MHdopMaumnoHHoi cuctembl BMO (UCB), TobanbHOM paMo4yHOM
OCHOBbI A4Nnsa knnMmatudeckoro obcnyxumsanums (FTPOKO), cHuxeHnsa pucka 6eacteun (CPB) m
nobanbHoli cnyx6bl kpnocdepobl (FCK). Komnccusa byaet Takxe nponHdbopMmuposaHa o
NpeasoXeHnsIX 0 COTpyAHNYECTBE, CBA3AHHbIX C paboTon ApYrMX TEXHUYECKMX KOMUCCUIA U
pervoHasnbHbIX accoumauui nnm BbiTeEKaOLWNMM U3 STON paboThl.

Komuccum 6yaet npeanoxeHo ob6CcyanTb ee ydacTue B 3TUX BUAAX AesATEbHOCTU U pacCMOTPeTb
npeanaraemMble Mepbl U peKOMEHAALMN B OTHOLIEHUM ee BK1al0B U OKa3aHWs NoAAEePXKKN B
OCYLLECTBJ/IEHNM STUX BUAOB AEATENBHOCTU M NPOrpamMM, a TakKe Heob6X0ANMOCTb YKpPENeHNs
B3aMMOZENCTBUSA C APYrMMK NMporpaMMmaMn U permoHammn BMO.

3.3 COTpyAHMNUYECTBO C COOTBETCTBYHOLIMMU MeXXAYHAPOAHbIMU OpraHM3aluMsaMm

Komuccmmn byaet npeanoXxeHo pacCMOTpPeTb BONPOC O COTpyAHMYecTBe Mexay MexayHapoaHom
opraHmusaumnen no cranHgaptusauunm (MCO), MexayHapoaHbiM KoMuteTtom mep n Becos (MKMB) un
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BMO B obnacTtu ctaHgapTM3aunm meteoponormnyeckmx npmbopos n Metonos HabnoageHun, a
Takxe B cpepe CTaHAAPTOB M METOA0B KanmbpoBkn. Kommccum Takxe 6yaeT npeanoxeHo
paccMOTpeTb BOMPOC O ee COTpyAHMYEeCTBe ¢ Accoumaumen npomssoanTenen
rmapomeTteoposiornyeckoro obopyaosanus (MrMO).

Komucecmn byaet npeanoXxeHo paccMoOTpeTb BOMNPOC O ee y4acTUM B KOHKPETHbIX BMAAX
DesaTeNbHOCTN, OCYLLEeCTBASEMbIX B COTPYAHUYECTBE C 3TUMW OpraHn3auunsamu, a Takxe o
npeanaraeMbiX Mepax u pekoMeHgaumsax, HeobxoanMbiX ANsS NOAAEPXKKN 3TUX BUAOB
OEeATEeNbHOCTM, TaKnX Kak BbipaboTka obwmnx ctaHgaptoB BMO-NCO, a Takxe npoekTe no
obWwnM ycrnoBusiM npoBeaeHns Topros, nHnunmposaHHom NrMO, n ganee passmBaeMbiM BO
B3aumMopgencremm co BcemmpHbiMm 6aHkom n BMO.

3.4 KoHuenTyanbHoe BuaeHue 6yayuiero npoMssoacTBa usmMepeHuin B obnacrtu
OKpYy>Karoulei cpeabl

Komucecumsa nposeget 0630p npoekTa KOHLUENTyanbHOro smaeHus ansa éyaywero namMmepeHuin B
obnacTtn okpyxatouwen cpeabl B KOHTekcTe CTpaTermdyeckoro nnaHa BMO Ha nepuoa ¢ 2020 no
2023 roa v Apyrmx OTHOCSLWMXCA K NONNTUKe gokyMeHToB BMO, ¢ TeM 4yTobbl 06ecneunTb
COOTBETCTBME KOHUENTyaNbHOro BnaeHms 6yaywmm crpaternam BMO. 3atem en bypert
npeanoXXeHo NPUHATb KOHLUENTYasnlbHOEe BUAEHUE N UCMONb30BaTb €ro B KadecTse
pYKOBOASALEro NnpuHumMna Ans onpeaeneHns NpuopuTeTHOCTU BMAOB CBOEN AeAaTenbHOCTU. Ha
OocHoBe 3Toro o63opa u obcyxaeHnin Kommccmusa o6HOBUT CBOM CTpaTermyeckun Kypc 1
npeanaraeMyto CTpykTypy.

4. bYAYLAA PABOTA U PABO4YAA CTPYKTYPA KOMUCCUHA

4.1 MpuopuTteTHble BUAbI AEATEJIbHOCTHU

Ha ocHOBaHMW NpeablayLmnx AOKYMEHTOB U 0bcyxaeHunin Kommccnm 6yaeTt npeanoxXeHo BbiSBUTb
KnoyeBble obnactn ang éyaywen pabotsl Komuccum.

4.2 Pabouas cTpykTypa

Ha ocHoBaHMM NpeablayLmnx AOKYMEHTOB U 06cyxaeHun Kommccnsa paccMOTpUT U NpuMeT
peweHne o HoBon pabouein cTtpyktype KIMNMH.

KoMuccusa paccMoTpuUT NMpoLLECC, UCMOMNb3YEMbI ANA Ha3HavyeHUs akcnepToB. OHa Ha3HauuUT
COOTBETCTBYIOLLMX IKCMEPTOB A1 BK/IIOUYEHNSA B COCTaB rpynnbl YNpaBAeHUs C AOIKHbIM YYETOM
pernoHanbHOro u reHaepHoro 6anaHca, a Takxe NpUMeT peleHne 06 Ux Kpyre BeeHUs Ha
MEXXCECCUOHHbIN Nepuoa.

Komuccmsa obcyauT un yTBepamT pabouyto CTpyKTypy, KoTopas 6yaeT BKOUYaTb yypexaeHue
3KCMAEPTHbIX FPynmn, LUeneBbiX rpynn, Ha3HayeHWe pyKoBoaMTENEN N0 TeMaM, a TaKxe
Ha3HauyeHMe UX COOTBETCTBYHOLWMX pyKoBoauTenen. B uenax noebileHns apHeKTUBHOCTHU
paboTbl Kommnccum Ha ceccmm 6yayT paccMOTpeHbl HOBble paboune mexaHu3Mmbl, KOTopble
obecneyaT pernoHasnbHbIlf U reHaepHbIN 6anaHc B KaXao npuopuTeTHon obnactu. Komnccum
TakxXe 6yaeT npeasioXXeHo o406pnUTb MEXMNPOrpamMMHbIE 3KCNEPTHbIE FPYMMbl C APYTrUMHU
TEXHUYECKMMN KOMUCCUSMMU.

5. PACCMOTPEHME PAHEE NMPUHATbLIX PE3OJ1I'OL|,VIIZI M PEKOMEHOALUMW
KOMUNCCUN N COOTBETCTBYIOLWNX PE3ONTIOLNN UCNOJNTHUTENIbHOIO
COBETA

Komuccumsa 6ynet npomHdopMmMpoBaHa 0 npeablaymx peweHnax KoHrpecca um
NcnonHuTenbHOro coseTta, Kacawwmnxcs pabotel Komuccum.
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Komuccmsa nposenet 0630p CBOMX pe30JIIOLUMA U peKOMeHAaumMi C MOMeHTa NpoBeaEeHUst ceccnm
KIMMH-16 1 paHee npoBeAeHHbIX CECCUI B CBETE Nporpecca, A0CTUFHYTOro B MEXCECCMOHHbIM
nepuoa, U pelmnT, Kakme U3 HUX A0/KHbl OCTaBaTbCs B cuiie, NpuHMMas BO BHUMaHue
COOTBETCTBYOLWME PEe30oLnM N pelleHns BceMMpHOro MeTeoposiorMyeckoro KoHrpecca u
NcnonHuTenbHoro coseta. KoMmMccna MoOXeT B COOTBETCTBYHOLWMX ClydYasiX BbIHOCUTb
pekoMmeHpaummn NcnonHuUTenbHoMy coBeTy U KoHrpeccy.

Komuccumeit 6yayT paccMOTpeHbl MPeaoXeHUsl 0 KOHKPETHbIX NonpaBkax K TeXHUYECKOoMY

pernamMeHTy (BK/toYas MPUIOXEHUS K HEMY), NPeACTaBeHHble B X0A4€e NPOBEAEHUSI CECCUU
3KCMEpPTHbIMK rpynnaMmn unm YneHamu.

6. BblIBOPbI AOJIDKHOCTHbIX 1N
Komuccna nsbumpaet npesunaeHTta 1 BuLe-npesnaeHTa co CPOKOM MOJTHOMOUYMNIA 40 3aBEPLLEHUS
cnepytouein ceccumn Kommcemm. NMoapobHas nHbopMauus, kacarowascs npasa Ha usbpaHue u

npoueayp BbibopoB, n3noxeHa B npasunax 11, 27, 57—65, 80—90 n 183 Ob6wero pernameHTa
BMO, a Takxe B pe3sontoummn 37 (Kr-XI).

7. OATA U MECTO NPOBEAEHNA BOCEMHAALLATON CECCUU

KoMuceumsa pewnT, raoe n Korga npoBecTy CBOK BOCEMHAALATYHO CECCUIO.

8. 3AKPbITUE CECCUN

CeMmHaguaTas ceccns Komuccum no npnbopam n metogam HabntogeHms 3aBeplunT cBoto paboty
16 okTs6ps 2018 r. B 17:30.
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COMISION DE INSTRUMENTOS Y METODOS Preser_nado por:
DE OBSERVACION Secretario General
22.V1.2018

Decimoséptima reunién
Amsterdam, Paises Bajos, 12 a 16 de octubre de 2018

ORDEN DEL DIA PROVISIONAL ANOTADO

1. ORGANIZACION DE LA REUNION

1.1 Apertura de la reunién

La decimoséptima reunion de la Comision de Instrumentos y Métodos de Observacion (CIMO)
se celebrara en Amsterdam (Paises Bajos) del 12 al 16 de octubre de 2018. La ceremonia de
apertura tendra lugar el 12 de octubre a las 9.30 horas. La informacién sobre las disposiciones
practicas para la reunion figura en el documento CIMO-17/INF. 1(1). Un representante del
Gobierno de los Paises Bajos inaugurara la reunion. Seguidamente, el presidente de la CIMO y
el Secretario General de la OMM o su representante pronunciaran los discursos de bienvenida.

Las sesiones plenarias de la Comisién, en las que habra servicios de interpretacion a todos los
idiomas de la reuniéon, empezaran el 12 de octubre y se prevé que terminen el 16 de octubre
hacia las 17.30 horas.

La reunioén estara precedida por la Conferencia Técnica sobre Instrumentos y Métodos de
Observacion Meteorolégicos y Medioambientales de 2016 (TECO 2018) de la CIMO, que tendra
lugar del 8 al 11 de octubre de 2018 en el Hall 8 del Centro de Convenciones RAlI Amsterdam.
La TECO 2018 de la CIMO se celebrara conjuntamente con la Exposicion Mundial de Tecnologia
Meteoroldgica (9 a 11 de octubre de 2018), la segunda reunién del Foro internacional de
usuarios de sistemas de telecomunicacion de datos satelitales (9 a 11 de octubre) y la
Conferencia sobre las entidades del ambito de la meteorologia de la OMM (11-12 de octubre).

1.2 Examen del informe sobre credenciales

De conformidad con las Reglas 21 a 24 del Reglamento General de la OMM, se elaborara una
lista de los representantes que asistiran a la reunioén tan pronto como sea posible después de
la apertura de la reunién. La lista estara basada en las credenciales que reciba el Secretario
General de la OMM y en las entregadas a su representante en la reunién.

1.3 Adopcioén del orden del dia

De conformidad con lo dispuesto en la Regla 193 del Reglamento General, el orden del dia
provisional se sometera a la aprobacion de la Comisién tan pronto como sea posible después
de la ceremonia de apertura y se podra modificar en cualquier momento durante el curso de la
reunion.

Cualquier Miembro podra proponer a la Secretaria puntos adicionales al orden del dia antes del
inicio de la reunién, aunque, de preferencia, por lo menos 30 dias antes de su apertura. Estas
propuestas deberian ir acompafiadas de una memoria explicativa.

Asimismo, segun la Regla 190, los documentos de trabajo correspondientes a los puntos del
orden del dia provisional presentados por los Miembros deberian ponerse a disposicion de la
Secretaria lo antes posible, pero preferentemente 60 dias antes de la apertura de la reunién.
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Se invitara a los participantes a que examinen y adopten este orden del dia provisional, el cual, de
conformidad con la Regla 191, comprende, ademas de los puntos habituales, cualquier punto que
presenten el Presidente de la OMM, el Consejo Ejecutivo de la Organizacion, otras comisiones
técnicas, asociaciones regionales, comités, las Naciones Unidas y los Miembros de la OMM.

1.4 Establecimiento de comités

De conformidad con las Reglas 23 a 32 del Reglamento General, tal vez la Comision desee
establecer un Comité de Credenciales, un Comité de Candidaturas, un Comité de Redaccion,
un Comité de Coordinacién y cuantos comités juzgue necesarios.

Al abordar el punto 1.4, la Comisiéon decidira si se debe crear o no un Comité de Credenciales.

A fin de lograr una adecuada coordinaciéon de las actividades de la reunién, la Comision puede
crear un Comité de Coordinacion conforme a las Reglas 25 y 29.

La labor técnica de la reunién se llevara a cabo en sesiones plenarias, bajo la direccién del
presidente. Tal vez la Comisién desee designar a otros expertos para que asistan al presidente
con respecto a determinados puntos técnicos del orden del dia.

1.5 Otras cuestiones de organizacion

La Comision se pondra de acuerdo sobre lo siguiente:

a) El horario de trabajo de las sesiones: 9.30 a 12.30 y 14.30 a 17.30 horas;
b) El programa de trabajo provisional de la reunién.

Todos los documentos requeridos para la decimoséptima reunién de la CIMO se pondran a
disposicién en la siguiente direcciéon web: http://meetings.wmo.int/CIMO-17. A fin de reducir
la huella de carbono de la reunién, no se haran copias impresas de los documentos. Asi pues,
se alienta a los participantes a que trabajen con documentos electrénicos.

2. INFORME SOBRE LAS ACTIVIDADES DE LA COMISION

2.1 Informe del presidente de la Comision

Se informara a la Comisién sobre las actividades principales llevadas a cabo desde su ultima
reuniéon (San Petersburgo, Federacion de Rusia, 2014), las medidas adoptadas por el
presidente en apoyo de las actividades altamente prioritarias de la OMM, las actividades
transectoriales y las iniciativas entre comisiones surgidas durante el periodo entre reuniones, y
las propuestas respecto a la linea de actuacién para el proximo periodo entre reuniones.

Asimismo, se la informara sobre los resultados principales de la TECO-2018 y tal vez desee
tomar decisiones a ese respecto.

Se invitara a la Comision a que debata los puntos principales del informe del presidente y
remita el examen de todo punto que requiera un estudio detallado o medidas ulteriores de su
parte al de los puntos correspondientes del orden del dia de la reunién.
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2.2 Informes de los presidentes y los coordinadores de los grupos abiertos de
area de programa

Se informara a la Comision sobre las actividades y los logros de sus tres grupos abiertos de
area de programa (GAAP) y de los coordinadores, incluidos los productos y resultados de los
diversos equipos de expertos y equipos especiales, y de los lideres tematicos. Se la informara
también de los avances de los bancos de pruebas y los centros principales de la CIMO, y de la
designacion por el presidente de nuevos bancos de pruebas y centros principales.

2.3 Decisiones y recomendaciones resultantes del trabajo de la Comision

Se invitara a la Comision a debatir cuestiones especificas relacionadas con la labor que ha
realizado desde su decimosexta reunién y a tomar decisiones con respecto a sus actividades.
Entre otras cosas, se la invitara a que apruebe la edicién provisional de 2018 de la Guia de
Instrumentos y Métodos de Observacion Meteoroldgicos, la propuesta de mandato actualizado
de los Centros Regionales de Instrumentos (CRI) y los procedimientos de gobernanza
recomendados para los CRI y para el Grupo Mundial de Patrones de Radiacion Infrarroja. Se la
invitard también a aprobar un nuevo sistema de clasificacion sobre la calidad de las mediciones
en superficie iniciales y continuas.

3. CONTEXTO ESTRATEGICO

3.1 Planificaciéon estratégica de la Organizacion Meteorolégica Mundial

Se informara a la Comisién de los progresos recientes del Grupo de trabajo del Consejo
Ejecutivo sobre planificacion estratégica y operacional en la redacciéon del Plan Estratégico de
la OMM para 2020-2023, y de las principales consecuencias del proyecto de este plan para las
futuras prioridades de trabajo de la Comision.

Asimismo, se informara a la Comision de las ultimas novedades en la planificacion de la
reorganizacion de la estructura de las comisiones técnicas de la OMM después del Decimoctavo
Congreso Meteorolégico Mundial de la OMM en 2019. Se la invitard a analizar las repercusiones
de este cambio estructural para su labor.

3.2 Relaciéon de la CIMO con otras actividades de la Organizacion
Meteorolégica Mundial

Se informara a la Comisién sobre la puesta en marcha de las actividades prioritarias
pertinentes de la OMM y de otros programas de la Organizacion. En particular, se la informara
acerca de las novedades en cuanto al Sistema Mundial Integrado de Sistemas de Observacion
de la OMM (WIGOS), el Sistema de Informacion de la OMM (S10) de la OMM, el Marco Mundial
para los Servicios Climaticos (MMSC), la reduccién de los riesgos de desastre y la Vigilancia de
la Criosfera Global (VCG). Asimismo, se la informara sobre las propuestas de colaboracion
relacionadas con las demas comisiones técnicas y asociaciones regionales, o dimanantes de las
mismas.

Se invitar4 a la Comisién a analizar su participacion en esas actividades y a considerar las
medidas y recomendaciones propuestas con respecto a su contribuciéon y apoyo a las
actividades y programas pertinentes, asi como la necesidad de fortalecer la colaboracién con
otros programas y Regiones de la OMM.
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3.3 Colaboracion con las organizaciones internacionales pertinentes

Se invitara a la Comisién a que aborde el tema de la colaboracién entre la Organizacién
Internacional de Normalizacion (ISO), el Comité Internacional de Pesos y Medidas (CIPM) y la
OMM en materia de normalizacion de instrumentos y métodos de observacion meteorolégicos,
asi como de normas y métodos de calibracion. Se invitara también a la Comisién a que
examine su colaboracion con la Asociacion de la Industria de Equipos Hidrometeorolégicos
(HMELI).

Se invitara a la Comisidn a que analice su participacion en actividades especificas llevadas a
cabo en colaboracién con estas organizaciones y examine las propuestas de medidas y
recomendaciones necesarias para apoyar estas actividades, tales como la elaboracion de
normas comunes de la OMM y la ISO y el proyecto de especificaciones de licitacién genéricas
puesto en marcha por la HMEI y desarrollado ulteriormente en colaboraciéon con el Banco
Mundial y la OMM.

3.4 Vision de futuro con respecto a las mediciones ambientales

La Comision examinara el proyecto de vision de futuro con respecto a las mediciones
ambientales en el contexto del Plan Estratégico de la OMM propuesto para 2020-2023 y de
otros documentos normativos de la OMM a fin de velar por que la Vision se ajuste a las futuras
estrategias de la Organizacion. Luego, se la invitara a que adopte la Vision y la use como
principio rector con el fin de establecer prioridades para sus actividades. Sobre la base de tal
examen, la Comision actualizard su orientacion estratégica y la estructura propuesta.

4. ESTRUCTURA Y PROGRAMA DE TRABAJO FUTUROS DE LA COMISION

4.1 Actividades prioritarias

Sobre la base de sus documentos y discusiones anteriores, la Comisién habra de determinar
las principales esferas de su labor en el futuro.

4.2 Estructura de trabajo

Sobre la base de sus documentos y discusiones anteriores, la Comisidn examinara y adoptara
una nueva estructura de trabajo.

La Comision examinaré las modalidades de designacién de expertos y nombrard a los
integrantes de su Grupo de gestidon, atendiendo debidamente al equilibrio regional y de
género, y determinara su mandato para el periodo entre reuniones.

La Comision debatira y aprobarda la estructura de trabajo, que incluira la creacién de equipos
de expertos, equipos especiales y lideres tematicos, y designara a sus lideres respectivos. Con
el fin de que su labor sea mas eficaz, en la reunién se examinaran nuevos arreglos de trabajo
destinados a mejorar el equilibrio regional y de género en cada esfera prioritaria. Asimismo, se
la invitara a que dé su respaldo a los equipos de expertos interprogramas establecidos con
otras comisiones técnicas.

5. EXAMEN DE LAS RESOLUCIONES Y RECOMENDACIONES ANTERIORES DE LA
COMISION Y DE LAS RESOLUCIONES PERTINENTES DEL CONSEJO
EJECUTIVO

Se informara a la Comisién sobre las decisiones anteriores adoptadas por el Congreso y el
Consejo Ejecutivo pertinentes para su labor.
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La Comision examinara las resoluciones y recomendaciones de su decimosexta reunion y de
reuniones anteriores, a la luz de los progresos realizados durante el periodo entre reuniones, y
decidira cuales deben mantenerse en vigor teniendo en cuenta las resoluciones y decisiones
pertinentes del Congreso Meteoroldgico Mundial y el Consejo Ejecutivo. La Comision podra
formular recomendaciones a cualquiera de estos dos 6rganos, segun proceda.

La Comision examinard las propuestas concretas de enmiendas al Reglamento Técnico
(incluidos sus anexos) que presenten los equipos de expertos o los Miembros.

6. ELECCION DE AUTORIDADES
La Comision debera elegir a un presidente y un vicepresidente para que desempefien sus
cargos respectivos hasta que finalice la proxima reunién de la Comision. Los detalles relativos

a las condiciones de elegibilidad y a los procedimientos de eleccién figuran en las Reglas 11,
27, 57-65, 80-90 y 183 del Reglamento General de la OMM y en la Resolucion 37 (Cg-XI).

7. FECHA Y LUGAR DE LA DECIMOCTAVA REUNION

La Comision decidira cuando y dénde celebrara su decimoctava reunion.

8. CLAUSURA DE LA REUNION

Esta previsto que la decimoséptima reunién de la Comision de Instrumentos y Métodos de
Observacion se clausure el 16 de octubre de 2018 a las 17.30 horas.
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COMMISSION FOR INSTRUMENTS AND METHODS Submitted by:
OF OBSERVATION Secretary-General
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Seventeenth Session
Amsterdam, The Netherlands, 12 to 16 October 2018

REPORT OF THE PRESIDENT OF THE COMMISSION

Introduction

1. The president thanked KNMI for its kind invitation to host the seventeenth session
of the Commission for Instruments and Methods of Observation (CIMO-17) in Amsterdam from
12 to 16 October 2018, and the WMO Technical Conference on Meteorological and
Environmental Instruments and Methods of Observation (TECO-2018), from 8 to 11 October
2018. TECO-2018 was held conjointly with the 2018 SatCom Forum, the WMO Weather
Enterprise Conference and UKi Media and Events’ Meteorological Technology World Expo 2018.
This exemplifies the success that can be achieved by partnerships between WMO and the
private sector — the organizers of the exhibition in particular, and the exhibitors. This series of
events also provides a unique capacity development opportunity, enabling not only exchange
of experiences between National Meteorological and Hydrological Services (NMHSs), but also
with the private sector partners.

CIMO Vision and Mission

2. The members of the CIMO Management Group (MG) have embraced the recent
review of the WMO governance structure, in particular the plan to better structure the
organization’s technical commissions for greater efficiency and effectiveness. Rapid evolution
of new technologies and data sources are taking place, on a scale not seen previously and
many of which cannot be controlled by WMO and its Members. There is also a growing need for
WMO to embrace public private partnerships to best deliver the services demanded by
Members. Led by the vice-president, Dr Forgan, CIMO MG developed a Mission and Vision
Statement for the Future of Environmental Measurements within WIGOS centered on delivery
of fit-for-purpose measurements, which will ensure that, irrespective of the future structure of
the technical commissions, the essence of CIMO’s work, can continue. Developing guidance on
fit-for-purpose measurements represents a real change of focus, recognizing that for some
applications, cheaper sensors, simplified procedures, or alternative data could be sufficient.
The vision will not only guide the identification of priority activities for CIMO, but will also
support the change of WMO governance structure. CIMO has also taken a lead role in working
with the other technical commissions and regional associations to assist in developing a new
structural model for WMO that ensures all needs for dealing with measurements are well
catered for in the new structure.

CIMO Progress 2014-2018

3. The work done during the intersessional period by the Management Group, the
expert teams, task teams and theme leaders, was particularly valuable to CIMO as were the
contributions made by those Members that hosted intercomparisons, expert meetings, and
other CIMO events during the intersessional period. Without such Member contributions, CIMO
could not achieve the outcomes that it does. The progress made by the Commission since its
sixteenth session, in supporting the seven priorities of the Organization, the WMO Integrated
Global Observing System (WIGOS), the Global Framework for Climate Services (GFCS),
Disaster Risk Reduction (DRR), Aviation Meteorological Services, Polar and High Mountain
Regions Monitoring, Capacity Development and WMO Governance, was directly attributable to
the efforts of the CIMO experts.
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CIMO TECO 2016 and TECO 2018

4. The 2016 CIMO Technical Conference (TECO-2016) was organized together with the
Meteorological Technology World Expo 2016, the second International Workshop on Metrology
for Meteorology and Climate (MMC-2016), and with the first International Forum of Users of
Satellite Data Telecommunication Systems (SatCom-2016), in Madrid, Spain, at the kind
invitation of the Permanent Representative of Spain with WMO, Mr Miguel Angel Lopez
Gonzalez. Altogether, approximately 400 people attended TECO-2016 over the four days
duration of the conference. After the conference, a survey of the conference participants was
organized by the WMO Secretariat. The results of the survey were very positive and helped in
understanding what worked well and what could be improved. In view of CIMO’s continuous
search for improvement, the president recommended that representatives of CIMO Members
who attended TECO-2018 complete the 2018 survey that has been distributed to them.

AWS Conference

5. CIMO took the lead in organizing, in collaboration with the Commission for Basic
Systems (CBS), the 2017 International Conference on Automatic Weather Stations (ICAWS-
2017). The conference was held in Offenbach am Main, Germany, at the kind invitation of
Deutscher Wetterdienst (DWD), from 24 to 26 October 2017. The theme of ICAWS-2017 was
“Automatic weather stations for environmental intelligence — the AWS in the 21st century”.
The conference was particularly successful, attracting about 100 participants. In addition to
35 oral and 22 poster presentations, three discussion sessions were held on the training and
competency requirements for automation of measurements, working with non-NMHS (partner)
data and the opportunities and threats posed by low cost AWS.

CIMO and WIGOS

6. Significant progress has been achieved since Cg-16 in implementing the pre-
operational phase of WMO Integrated Global Observing System (WIGOS) and in development
of the WIGOS Vision for 2040. Prof. Calpini co-chaired the Inter-Programme Coordination
Group on WIGOS (ICG-WIGOS) and several CIMO experts contributed to WIGOS teams. The
recent successful implementation of OSCAR was largely due to the lead role taken by the
president in securing significant human and financial resources within Switzerland. Meteoswiss
has been working in collaboration with WMO in completing this challenging project that now
comprises one of the cornerstones of WIGOS. OSCAR provides the metadata related to
measurements and serves as the source for quality monitoring of measurements worldwide.

WMO Guide to Meteorological Instruments and Methods of Observation

7. The CIMO Guide is now available in other WMO languages. The specific
contributions of CIMO to WIGOS embodied in the collaboration with other WMO programmes,
ISO, BIPM and HMEI, in preparing a new edition of the WMO Guide to Meteorological
Instruments and Methods of Observation (WMO-No. 8, CIMO Guide), for example, by
developing an entire new part of the Guide on the measurement of cryospheric variable,
inclusion of a new common WMO/ISO standard and improved guidance developed in
collaboration with the EURAMET MeteoMet project on organizing interlaboratory comparisons
and on measurement uncertainties associated with different siting classifications. Important
progress has been made by the CIMO Editorial Board in producing the Preliminary 2018 Edition
of the CIMO Guide, which includes a number of updates and/or fully revised chapters that have
been developed and/or reviewed by CIMO Expert Teams. The president called for the active
engagement of Members to ensure that updated editions will also be translated.
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New Web-Based Edition of the International Cloud Atlas

8. There was an overwhelming public and professional response to the publication of
the new web-based edition of the International Cloud Atlas that was released on World
Meteorological Day 2017. The Atlas, which was developed in collaboration with and is hosted
by the Hong Kong Observatory (HKO), has since been awarded a 2017 ASLI Choice Science
Award by the Atmospheric Science Librarians International (ASLI) for ‘the visionary initiative to
create an on-line updated version of this renowned work’. The success of the new edition was
largely due to the dedication shown over an extended period by all members of the task team
responsible for completing this project. A future success will be the completion of the
translation of the website into all WMO languages, being made possible through the technical
support of HKO and joint financing between Switzerland and WMO, which will make the Atlas
accessible to many more experts worldwide.

CIMO and other Technical Commissions and the Regional Associations

9. Also in the context of WIGOS, good cooperation has been taking place between
CIMO and both the regional associations (RA) and other WMO technical commissions in recent
years. This cooperation with the other technical commissions has been key to the update of
the CIMO Guide, as previously noted, for the development of common WMO-ISO standards,
and, for example, for the WMO Solid Precipitation Intercomparison Experiment (SPICE). A
strong focus was put on assessment of the Regional Instrument Centres (RICs) in support of
Regional Associations and on their related activities in the WIGOS RA Implementation Plans.
The proposed new structure of CIMO will further address the continuing need for closer
cooperation with the regional associations to look for synergies to avoid duplication of work
and ensure CIMO’s outputs meet user requirements. The formation, at the instigation of CIMO,
of two Inter Progamme Expert Teams with CBS, one for operational weather radars being led
by CIMO, the other for aircraft-based measurements to be led by CBS is a good example of
this. The establishment of the IPET-OWR enabled to bring under the same umbrella the
weather radar experts from different teams, fostering synergies and better use of resources
and expertise. It represents now a strong and well-recognized community of experts that is
playing a significant role in coordination and expansion of world-wide weather radar data
exchange that are expected to have strong impact on services provided to users.

Observations Competencies

10. The president commended the members of the CIMO Task Team on Competencies
for the efficient and effective manner in which they developed competencies for specialists
involved in instruments and observations: the competencies are for personnel performing
meteorological observations, personnel installing and maintaining instrumentation, personnel
performing instrument calibrations and personnel managing observing programmes and
networks. The high level competencies have been included in Volume I, Part V of the WMO
Technical Regulations (WMO-No. 49), with the detailed competencies to be included in the
aforementioned 2018 edition of the CIMO Guide.

CIMO and HMEI

11. Strong collaboration continues with instrument manufacturers through the
Association for Hydro-Meteorological Equipment Industry (HMEI). The president thanked the
many HMEI experts who positively contributed to CIMO ET activities and meetings, training
workshops and instrument intercomparisons.

12. The collaboration with HMEI on development of the AWS Tender Specification
Documentation template was particularly commended. Its initial development was carried out
by HMEI, with support from the World Bank, before a detailed review was conducted by the
CIMO Management Group, assisted by a seconded expert supported by the Australian Bureau
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of Meteorology. The tender template comprises a useful tool for Members engaged in
procurement processes for AWS and has been available on the website for Member feedback.
This feedback will be critical in ascertaining the usefulness of the tool and in deciding how to
further improve it.

CIMO and 1SO

13. Successful collaboration continues between WMO and the International
Standardization Organization (ISO) on the development of common ISO/WMO technical
standards, which has resulted in the recent publication of a standard for ground-based remote
sensing of wind by heterodyne pulsed Doppler lidar (Part 2, of the 1SO lidar series: 1SO 28902-
2:2017) and in the finalization of a standard on weather radar (Part 1: System performance
and specification: 1SO 19926-1). CIMO has agreed to contribute to the development of a new
standard on ground-based remote sensing of wind — radar wind profiler (ISO 23032) and
another on ground-based remote sensing of meteorological parameters - particle backscatter
lidar (ISO 28902-4). Collaboration also continues with 1SO on the revision of a number of other
standards related to meteorological and hydrological instrumentation.

CIMO and BIPM and the Metrology Community

14. Collaboration between CIMO and the metrology community has taken place at a
number of different levels. The president has represented CIMO in the EURAMET Research
Council and on its Task Group Environment. BIPM experts have been involved in several CIMO
Expert Teams and have contributed very positively to their work and outcomes. The National
Physical Laboratory, in London (UK), hosted a reduced meeting of the CIMO Task Team on
Radiation References, which included BIPM representatives who have had a very positive
impact on the work of the team. BIPM experts have requested from WMO, via CIMO, a list of
key topics that WMO would like the metrology community to work on, which the community
can refer to when developing research proposals and projects, such as in the context of the
EMPIR projects. Several activities have been carried out in the context of the EURAMET
MeteoMet project, which have resulted in much closer ongoing ties between metrology and
meteorology experts in Europe. An inter-laboratory comparison was organized across Europe
with participation from all RA VI RICs and many NMHS calibration laboratories, and the
procedures developed during that comparison are now being applied to another interlaboratory
comparison in RA Il and V.

The Solid Precipitation InterComparison Experiment (SPICE)

15. The final report on the WMO Solid Precipitation Intercomparison Experiment (SPICE)
project has recently been published as an IOM Report. This highly successful intercomparison
could not have occurred without the willing cooperation of all team members and the
participating manufacturers. Mrs Rodica Nitu was commended for her capable leadership as
SPICE program manager.

Twelfth International Pyrheliometer Comparison (IPC-XI1) and the Second
International Pyrgeometer Intercomparison (1PgC-2)

16. The Twelfth International Pyrheliometer Comparison (IPC-12) was held at the
Physikalisch-Meteorologisches Observatorium Davos/World Radiation Centre (PMOD/WRC) in
Davos, Switzerland in 2015 in conjunction with the Second International Pyrgeometer
Intercomparison (IPgC-2). Once again, the two intercomparisons clearly demonstrated
significant improvement in the uncertainty and the traceability of short- and long-wave
radiation measurements. The excellent conduct of the two intercomparisons and prompt
publication of the results was attributable to all PMOD/WRC Davos staff, under the capable
leadership of Dr Wolfgang Finsterle (IPC-XII), and Dr Julian Groebner (IPgC-2).
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CIMO Structure

17. The CIMO Structure and Terms of Reference had been significantly modified at
CIMO-XV to reflect the evolving priorities of Members and the expected contribution from

CIMO to WIGOS, with only minor adjustments being made by CIMO-16 to fill a few gaps and
improve efficiencies. A number of changes to the structure are being proposed to the current
session, to further improve efficiencies, and especially to better shape the commission for the
coming WMO technical commission restructuring, that is expected to take place at the
Eighteenth World Meteorological Congress (Cg-18), in 2019. Much of the work of the CIMO
Management Group over the preceding several months has been explicitly directed towards
improving the Commission’s working mechanisms to leave it well-poised to provide optimal
services to WMO Members in the coming new world of big data and public-private engagement.

Closing Remarks

18. In closing, the president expressed his sincere appreciation and acknowledgements
to all the CIMO experts who have contributed to the great variety of activities that have been
performed in the intersessional period to ensure the ongoing improvement of the observing
systems in use by Members and the overall quality of the observations. He informed that he
has now completed his second term of office and would be stepping down from the function of
president of the commission. He encouraged his successor to continue actively supporting the
transition of the commission into the new WMO governance structure.




CIMO-17/INF. 2.1(1) 4 gal) dla U dsallall dalaial)
[(e dadia 434

R el (kg i gl Adad
11.1X.2018 b_die daglud) By gal)

2018 L siSH /UY) Cp i 16-12 ¢Jail s cala yiual

Al (usd y g R0

Al 3 gall Adlminly dag S 4 ge ) (KNMIY 4o gadl abaa ;50 (il sell (SLall agaall Gt I S5 1
2018 25581 /J V) (2 345 16 (N 12 (e B3l A ald sl 8 (CIMO-17) 2l Gk s <l sol Aaall 5 i

& (TECO-2018) 4zl 5 4 52l Sla YL AalAl) aa ) 3 jda g il gy 2!l (WMO) dabaiall adl) yaigall
eiual Jsal) (suiial) wa (TECO-2018) (il yaisall 2o 3852018 Lo siST /U Y1 (pdki 11 ) 8 (e 35l
(WMO) 4elaiall aslil) puslally Jiaall jaisall 5 (SatCom saiia) 2018 - Axdibudl bl dalall cylasy) alas
e JUis 138 5 UKi Media and Events 4S s 4iakai 3l 2018 alad 43 sal) sbea V) L o €31 alladl (a0 paall
dns e mall paliia — (alall g Uil (WMO) Raliiall (o SN & Ga 0 31 a) (e o3 il
Jol e dadh (8 Y ol ol ket 3y 8 Lia jd Liagl colelall) (e ALl 138 355 aa el 5 ¢n sl
oalall g Uil e oS 5l e Liad Ji ((NMHSS) L shs el 5 3 sad) sbea ;S il gl 81 all (s il

Lilla g (CIMO) 2a ) 3ok g e gai Adad 433

(WMO) Aalaiall AaS sa JSoq] T)';y Lé'ﬁi @A Ul i) (CIMO) Al alil) 3 laY) (3 8 daic) 2
) ohaill of @lld Alladll 5 3ol 30k ) dad (e dadaiall dalill 4l lalll A (ppen Aad LasY

b oSaill Lilae | 5 (WMO) dadiiall Sy V5 e 41 oy o) 3l e bl jalian 5 3apaad) il 5l <l
Gl aldl) g aladl e Uadll o SIS AL (WMO) Aeaiall dlaie] ) 30 e dala cllia O LS i il
45,0 Ol cForgan Sl 3aLss ¢(CIMO) ddall & Ull 3 )1aY) (83 )8 ua g N eleac Y Ll ) leaaldl anass
i e 3% 5 N (WIGOS) e ll JalSiall allall alail) Ul 6 il coluldl) s Jalf e Al 5
dac asa ) et AlSa) Aall Glall i) Jel) e el (iaiy (iS5 5 3 sdiiall Cangl) 2330 il d

a3l &5 e Sl 8 Liia T et 3 giall Caagll 23305 il i ol il ) g s Jiar 5 . (CIMO) Ll
S Al bl o ddalead) el oY) ol ad V) s e ladiiad) 5 eal 0S5 38 (el and dpally
Aabaiall LaS sa IS e Liagl e s ccand 451531 3 (CIMO) Rl Al iy e 35500 a5 0
LadBY) a5 AN Al Glalll ae deadl (8 3l s L (CIMO) daalll Caallaial 35 (WMO)

& Sluldll ae Jaladll lalia ) ases 4uli acay (WMO) dakaiall maa S8 73 gad auiay A Bac Ll

Anall JSd)

2018-2014 &l A (CIMO) ddadll 45 a) 52l axidl)

58 g gl e o O slgpmaall s Jaall (3585 o) Al (3585 5 10Y) G o sl (53 Jaall 08 .3

U Hlaall | giliain cpdll slac Y Lgad i) claalisall Gl 5 (CIMO) Al uals Lad i) sall oy e
Claaliss G55 .o sall (o La 553 JMA (CIMO) Ll Wi yad ) ulaa¥) (e Gy 52 5 ¢l yaall CileLaial
5 phe ddlal) L) o0 dia Aaall) 45 ) jal A pamill 5 Ledian Al il (3:8a5 (CIMO) Adall) aakaind Y clacY)
DY) s (WIGOS) dwdaiall alill aia 1 JalSiall alladl allail) & 5 canasdl (WMO) dadaiall iyl f acy &

(o)l yshall 4y gl slia ,Y1 leat 48 je 5 ((DRR) )5Skl (e aall 5 ((GFCS) dpaliall ciladall allall
S aseall 5 il (5 m ((WMO) dadaiall 4aS a5 el yaal) g sk ¢dlaadl Cilad yall g dgadl) (3haliall g
(CIMO) 2a I (3 sk 5 <l 5af Ll o yua Lelay



CIMO-17/INF. 2.1(1), p. 2

(CIMO) Ml (kg <l gaf ddall laslih) (TECO 2018) (Al aiall g (TECO 2016) (Al aigal

llal) ayad) we I _LEYG (TECO-2016) 2016 alal (CIMO) Aiall il e gall aylaii o 4
Flaadl s 4 sall sba W) (al 2 Y (ull aley dyieal) Al 4 sall Adlal) 5 (2016 aled 4y sl sl Y1 L ol i)
2016 Al Abilul) bl Ll alai  eadiidd J oY) Jsall saiiall g s ((MMC-2016) 2016 plal

2l ((WMO) Aedaiall (gal Ll adlall Jlaall (e day S 3 ge 0 Lilan) <2y )30 8 (SatCom-2016)

2 e (TCEO-2016) Sl jaigall (adli 400 (s juas 288 Yleal 5 .Miguel Angel Lopez Gonzalez
Cela s aisall & S liall Aliaiin dul 50 (WMO) dabiiall Ll Caalai jaigall axay . i gall dag ,¥1 ALY
Mt S A il sall g Jaall 8 Aalag) il gall agh 8 el g Tas Aplay) Agloafin¥) L ) il
(CIMO) Lialll clme] slias o sy b asiHl) (oo sl elismnd o1 5a) () a3l (CIMO) Ll as ) lailly
aele & 55 A 2018 sluaiivl eligiuly (TCEO-2018) (ill) yaiall | 5 yan ¢l

(AWS) Asiba 55 0¥ 4y sal) dba ) cithaa jaliga

Al 535V Ay sall dla )Y cildana (L Jsall aisall aidais a5 500l ola ) (CIMO) Ainlll cd) 5
ikl cOffenbach am Main (53 s<isall 3ie 5 (CBS) Al alaill iad aa ¢ slailly ¢(ICAWS-2017) 2017 ala]
OS5 .2017 S /Y i 26 ) 24 e 3l & (DWD) Aslal) Ay saldl slia )91 5 50 (e day S 350
— o183 Al pe Jalaill Al 5 5V 4 sl dla \ Y cildasia alasiul” (ICAWS-2017) (sl saisall & sua e
Lk 100 (ss lial s pald JC8 laals jaipall OS5 "o pdall s salall ¢ b Asla 535Y) Guilall Cillane
Ay Ll y il clllaie liy (ales il G Cuadad diiale 22 5 L gas Liaje 35 apai I A8l
(1S4l (NMHS) L slsouells 4y pall slaa DU dusha gl 381 5all e (e e B3] 5 il ga Jeall y el
A Lzmisiall (AWS) Ao 53 5Y) Ay sall dba YY1 Cllasa (e daalill il g Aaliall (a all

(WIGOS) el JalSiall allall aBaill g (CIMO) el 3ok <) gaf Adad

Jsl 8 Lo Ala e 355 3 3 pad) sboa S0 e Gudld) el aisall S o€ a5 el 6
Lty Calpini st sl S5 .2040 alad (WIGOS) alaill &35 ) guda s s (WIGOS) el JalSiall allal) oUsill
e aals L ((ICG-WIGOS) 2l JalSiall allall slailly el 5 el )y @l jiiiall Gauaiil) (39 1 1S i
duayll alas ol a8 ol el 5 Jalat 3lal 385 (5 3205 (WIGOS) alaill Ayl (3 dll & (CIMO) daalll ) ya (4
305 85558 ey Ry 31 g (el 8 el 40 8 3 s 51 LY 3 5 sk (OSCAR)

& s dall 2 JlSinY (WMO) dakiiall ae (5 slailly Meteoswiss s sudl 4 sadl dla ;81 5 5ila Cilae 5 ) pouy s
L il L) (OSCAR) 1Y) i sis  (WIGOS) alaill 4y 51 51 slaad (e fas) 5 V1 maal 531 5 Canall
Al eladl pan 3 LI 83 g A1 el acanS Jand s bl dilaial)

(WMO) daliiall &350l J)sal) maa )y Gk il g3l Jala

Liall lgiesd Al Glaalical) 2uatiy Al (WMO) dadaiall il (Y1 7l (CIMO) 4aalll (il 7
bl am il A sal) Aadaiall 5 (5 Y1 (WMO) Aediiall el 3 ae sl & (WIGOS) plaill sl (CIMO)
((HMET) A 515l 4 sall dba Y1 lans deliva Ayl 55 (BIPM) asliall 5 () sall sl i€l 5 (150)
(((CIMO) Aialll Jila «g pd Aalaial) g sadaa) Lysad S sa ¥ day (§ b s Ol oof Slafsana daida slae) Liy
< jidie aaa Jlma 73l s gulall G @l usrie cluld glis Jiall JalS das ¢ e aa e JU) Jaas e
Ol EURAMET MeteoMet § 5 i ga ( sbailly dilene 3L ) auda s 5 (1SO) dalaiall 5 (WMO) dalaiall (ya
el L Ciis 3y 28) gall Adlidall Cilieailly ddad yall Cluldl) i aae ol g & pride e alai
O lae Jadis S35 (CIMO) Aialll Jlal 2018 alad 40581 daslall laal b Lela Latii (CIMO) Aisdl daylil
leas . (CIMO) Aaall Aadill o) pall (3 54 Letial jaiud g/ 5 Vigaa s ALalS J guaail daal jall i/ 5 Cupaail) Cililae
Lol A3adl @l jlacay) dea i jlecal Tl eloac Y148 jlaa ) i )



CIMO-17/INF. 2.1(1), p. 3
vl gall ol Bagaall 43 g KN Aagdall

b Bl (53 Candl Vgl Gl sapaal sy SIY) Al il Cainis o siigall s ) sgaal) i 8
S ks 2 e e Oslailly wn s (A allaY i 28 Gual) b dia g, 2017 alad Ay sad) sbea DU allall 4 sl
& sl Cadladl a slad dpallal) i€l elial U8 (e 2017 aled ASLI Choice Science 5k «aliliaiul 5 (HKO)
gl s mis el Jeall 1aa (p Aiiae 5 i A dlae Y A8 5001 Ayl 50l e 3lElSa (ASLI)
e g sl 13 alai) ol s el Ja) (85 eliac§ 41K 5 jelal A ) )5S JSE aaad) laay!

3 (WMO) Aediiall el a1 35 IV o gall dan 5 JleSid 8 Jiiall Lol Jiays ALy sk 5y laa
\)m}uu.ud).mud\ d.l}A.\S\}(HKO) EJS@}A MJAL@.A.JSJLE\MM\ 3ac Lowall d)\;wh&udbc_ua\
el elail guen 8ol Al (e e aaal Talie a1 Jesd o il e 315 (WMO) Aadaiall

Lty i) g 5 AY) il clalll g (CIMO) Ml 5ok g i gaf Adad

a3 5k g <l gal Aiad (o 5laS 5 (WIGOS) aall JalSiall  alladl plaill ) & 9
138 S 5 5aY) ol il * (WMO) Adaidll Al 5 AY) Al ol (RA) 4 liY) oVl 5 (cIMO)
413.\1.,.»)“\1.454((;”\40) da ) d};u\ﬁ\@dﬂqum‘;wj | paaic 5 AY) duull Sl e g stadl
Jal e Bl Jins e 5 ¢(190) (il 2 i) Aalaia 5 (WMO) dadaiall (38 Jidia alae gy Jal (4
pnifi o 358 3 yill 235 (WMO) delaiall Leadaii ) (SPICE) didiall o sall J ghags Aalal) 45 1l 45 523
L(WIGOS) aaill 3w Jalad & Alall cld Lgiladis 5 LaaliY) culalasd Lee s (RICS) <l 523U Lpailiy) <) 5l
AalBY) Clalai¥) ae 38 51 o gatll ) 5 paiiall Aalald) 4uli (CIMO) Aall # yiall sl JSael) Jaal gam g
Jla Cpeadivaal) cllliay & (CIMO) 4ialll il 58 () o S5 Jand) a5 31 (galéal Ul as 5l e aalll
i gof Aiad (e s ¢(CBS) a1 ki) A e el ) (ol (4 jidia o) (o868 S (a1
e e aluall s A, (CIMO) Aialll 3aldy Apla il pslall &l Hla) )1 Laalas) ¢(CIMO) 2a )l 3k s
Abaall bl <l 1l Ainall s el pall (p ASidal) Jaad) 483 £Li3) (&a 5 (CBS) Bialll 3l <l jial)
plasiul Cpuad s 53U 555 iy 5 sl Al cua Adlise (38 (g ekl 1)) 6] 15 pen (e (IPET-OWR)
c_\u}u}d.mmuﬁuu \JJJL;.J}J ;\)_\;“ w\.ﬁ.};@})&.«}d\_}}ﬂ‘\swuy‘@)ﬂ\ 538 d.m.:} t_t\).\x“} AJ\}A]\
el dediall Gleadl) e o 8 Ll Ll o S & giall e g plladl ela] e Al by Jals

Ja ) clilant da D) e gt

Allnd 5 56Uy agalil (il LSIL dinall 5 (CIMO) Aial) Aaglil) Jaall 48 58 slime e Gt N 10
g sal) Glaca b el el gall 2 5O Cle LB 1Chlaca Hl g <ol s 8 (€ Ll cpiladV) Cule i slacly
By aua )l a5 gl 53 50 e (el ol 531 5 plaas (il 5 clgiim y 5391 S 5 e el
Labiidl ¢ sadas) (WMO) dadiiall 4uidl) daidUf 6 pualsd) ¢ jadl i) o) alaall b (5 sinnall dagh ) el Can

Ll 5 Sl (cIMO) Lalll Ul 2018 ale danha & oSl Juualdi & i g o(49 A

(HMET) 432 512l Ay sad) dba ¥) lana dlina day) 5 (CIMO) 2l (3 ok g i gaf A

dayl )l el yua Gai Nl S (HMET) sl Y DA (e il 52N (ian ga B sd () gadll Jeal g 11
Aoy il Jead) cilals 5 cilelaiay) %;} (CIMO) sl o) yud 48, daial ‘_g Alanl ) gealis (Al (HMEI)

Cliial sa 485 6l ad saill ) auza g Ly (HMET ol 1 g o shailly Gl (S 2081 12
Jo (23 gaill A Saels (HMET Aayl ) Callaizal 288 (AWS) Al 58 6 3 sl alea ,Y1 Glaaad Ciliailiall
¢diia J.u; aqs;L..u.a L\L\ms.\ (ClMO) 4_1;1] @L\]\ DJ\JY\ d.u& ‘\-*4,)’-"“‘-’ U‘ d.ﬁ sbijﬂ\ LJ.\.\” e e:;d.a ch}\



CIMO-17/INF. 2.1(1), p. 4

g;u&@&sw\ ;L'AGJJBMAQUJ‘\LALMUA\C.J)AMJ ‘;\Jzu“y\:ujg\ qt.aﬂ\g_asﬁwm
_Lﬂmhlﬁ%gm@ju\jaw aq.\uu,qu;.dl@w\ﬂ

(1ISO) (omilil) dua gilt 41 gal) daliiall g (CIMO) 2 (3 kg <l gaf Adad

bl s il A ool dadaiall 5 (WMO) A sl sba )3 dsalladl dadaial) (s ealil) g slaill Jual 5 13
i e YN AW il (535 (WMO) Aadiiall 5 (1SO) Aedaiall (s AS jide 448 julaa alae) oLy (150)
Aialis (ga 2 ¢ 3all) o il i) anll liss plad ) aladiuly ZUol ae e Y ledin) les
g3l 21 ¢ 3all) alall <l ol Jlee auda s (e ¢l 5 ¢(1ISO 28902-2:2017 :(1SO) dedaiall Ayl ol
Dlia¥) ol aaa b dlae ) alen) e (cIMO) Laalll <l 385 (190 19926-1 Jakil) cliial ga

3 e oY) i) olis AT e s «(1SO 23032) il de pu uliie ) — ZLLT axy o (Y
Aadand) & La;a\ sl Jal iy 5 (1ISO 28902-4) 335 yall Adidiall Clapuadl Hlad — 3 52l JLAJE“ Gl yial U
Aon sl suel) sall dba Y1 il ol Aball i3 (5 HAY) el (e 230 dpaad (L (1SO)

Cabilll ale aaina g (BIPM) Cunliall g (i) gall (A gall ciSall g (CIMO) M) 3k g il g3 Adad

ol Jie 35 Al Sl siaall (e 230 e Gl ale adina s (CIMO) iall ¢ ¢ sl o 14
5 (EURAMET) 4 sad) abea ;3 duida sl il sall Ay g ) 631 Ayl 11 il & gadl ulaa 8 (CIMO) il
(C|Mo)m;ﬂ4.uh el A 3833 8 (BIPM) (sl Sl o) jod & HLs a8 Led a8l A5l Jimall Jaall (39 59
leLaia (sasial) 4SLaall) (il 8 ik gl 3 5l idad) Calimind 5 Leailiig Lelae 3 Tas Lalaly | sealusg
A g Cian Crianat Sl 5 cp Lt el B sall alls dinall 5 (CIMO) Aiall Andil) Jaall 48 5l 13 5ana
¢«(BIPM) (s} iSall Ayl o) yoad) 48 53 Cadla g 48 58l Jary (3laty Lasd sy il agd OS5 (BIPM) sl
Jany (WMO) Aebaidl) e 3 ) At Y aual gally 4038 (CIMO) Al Gk e ((WMO) Acdaiall (1

@ dadl s LS ) a e s Gla e pua g die L) & s )l aiaall Sy (Al 5 ¢l ale aain Lgle
& 5 rha (Bl 8 AtV e 02l g el &35 (EMPIR) lilassl] Loy ol disall o e Glaw

& Asall dba ¥ el pd s Gl ale ol pud (G Aal gial) Jan) gl (3 53 4de o (g3 5 (EURAMET MeteoMet)
< 500U LpaaliY) 58 el it DS AS Ly gy ol sladl muen 8 GOl yiitall G 45 jlie Caalaly Lyl
sl dla ,U dyiha sl (381 yall 83 jlaadl ol yida (pe el 5 (RA VI) Uil Y] AL (RICS)

b Al Ay Sl e e DRl Gl oLy ) el a Y1 Gali GV (5ymes <(NMHS) L sl 2l 5
osalall g SEN ety cpalasy)

(SPICE) 4slall 3 gall () shags Aualid) 45 jlial) 4y o

) (SPICE) dalall 3 sall J shagy Gualall 45 ,laall 4y ol Jilgdll ﬁ)sﬂ\&umi)syﬁi 15
Gl 85 A1 Alall Aaalill b Hlaal) o3 5 (1OM) a1l (3 ka5 < gl a8 ALl (e EK (WMO) Aelaiall

Rodica Nitu 3al) e U8l &35 (S HLial) (paiiadll 5 (3 4l clac e O Gatadll B A 8l dae Hll G g
(SPICE) 43 )laall 44 ja3 mali 1 1aaS 3 padl] LeSaldl

gldy) (ubilal A4EN 4 9l 45 ) g 1PC-XIT) sdiliall uadd) plad) (unlBal 3 Hde 40N 4 gall 45 j8al)
(IPgC-2) (a¥)

s.al_a).ssl\ 2yl A (PC-XI) Ablall (eeddl gl oenlial 3 yde A0l A gal) 45 Hlaal) Cunae 16

Ol 5k €2015 ple | st 3 <58 2 (PMOD/WRC) g las¥) bl callall S jall [ 5y 3 4 gl sl )3
\‘):\.\S Lies B aSs Q\:ﬁ‘)@\ c".u.g.ia\ chJ';i 5 3 .(IPgC-2) ‘;a.'a_)iﬁ\ &L’.&Y\ u.u\:ﬂ.d Z\:u\_ﬁ\ I\Tﬂjﬂ\ LJM\ &



CIMO-17/INF. 2.1(1), p. 5

Ol Uil et g ks AL gl 5 8 puamil] il sall 3 gLty L afi g i) e idla b
a1 il ] S ) Rl il gl ) sn 31 s i g0 e o) bl 5l il

3 55Sall 5 (IPC-xXI1 4 sal) 45 )lall) wolfgang Finsterle ) siSall 3_yoall 3aLall s ¢ u 58l 3 (PMOD/WRC)
.(IPgC-2 43 5all 45 ,all) Julian Groebner

(CIMO) @) Gk <l gl diad J<

3_pdie dalall 3y 5all 85 S ds Hu Lilabaidl 5 (CIMO) 2a ) Gk s ol gl Aaal < Jae 17
«(WIGOS) eLL'-;.xS\ * (CIMO) Aaalll (e dad giall Laaloall g eliac S 5 ghaiadl L Y1 e yuaaill (CIMO) 4iall
C)ﬁ;} e lasl) bl Q\};ﬂ\ Ul K| (C|MO)2\_'1.;UE)&9 Al o);ﬂ\@k&ﬁ&%ﬁk&)ﬁdﬂd\;.ﬁ‘\ &
Alenl Zinll) i Cppunil La gamd 5«2l S i 820 3 Adlal) 550l e Ziall) S0 & <l i) e 220
Ddie el allall aigall & Gaand o ad il (e G5 ((WMO) Aadiiall daglil) Al Aialll A s3leY dadldl

JUA (CIMO) Laall il 3 )lY) B 58 Jas (e 2S¢ ja 4aa 5 a3 252019 ale 8 (Cg-18) dxsall sla )3

i) claxall 5 sl slaeiad) o e Lebead 2aalll Jae Ll (pnd g dal_jea dpalal) LY esY)
Loalall g aladl e Uadll () shadll 5 50Kl lilll adall apaall alladl 3 (WMO) dadiiall gliacy

dgalid cillaadla

&b 1 3aalu 0l (CIMO) Aiadl) 61 pd qand o Siig o il (alla (e il el caliall oy 18
Lgodiinsy A da )l Aalai paiiaal) sl (lanal 05 5 sall (e Le sy 4 cadad 3 50 de giiall 2daii)

i) Gaaie (o i 4 g Al aiuls ;35 V) a3 adly alll a5 claia S AL B3 sl 5 sliacY)
L(WMO) Aaliiall 3paall 48 sall IS ) Al JESY Jadill acal) Alial o o Adlis (g3 sty adidis Auall)



tHEES2EM CIMO-17/1INF. 2.1(1)

WA
NEFMNBEERE eI
SHERES 2018.9.11
2018 4F 10 H 12 & 16 H, faf =[] 4 e 71
ERSTEIRE
I
1. TR KNMI B AR IMU SRR 5T R HLikEs (CIMO-17) (2018 4 10 H

12 H& 16 H, B LR WMO SR AR S AE S ks AR K4 (TECO-2018) (2018 4
10 A 8 H&E 11 H) . TECO-2018 5 2018 4 SatCom t1x. WMO RS2 LA K 2018 4F UKi 4k
HRERAESGHEAM A SILFE 2. XA T WMO 5RVE#TT (Rl B HHAE) MBS ZRKE
YEARAER RTINS . X — RANTESIA S T MR RE SR LS, A BE At E RS SRR SGH T

(NMHS) Z [AIAZRAL:, RS FVE T T ARk AR AR .
CIMO ERMfEdy
2 CIMO BHH (MG) KR RN HIH T WMO 5B 45 K R m WG, 45 5] 2 58 I 28 M 1% 40 2R 10

BRI 2 R BCR NI Rl BRI IR AR PRI A fE , FOBEHT TR W, HIH AP 2 8RN
B RIR TR WMO S 2 B, WMO BN EE L AR AR R R, Dl ufe it 2 53 P e AU AR 55
[EE| 3% Forgan L8R, CIMO MG 4’5 7 WIGOS P FR5 & A Sk A dp AR s A B, H i i 4
FEBLE AR R, TEIRARIIEOR G AT, XAAFHI LR CIMO TAFFIRSRERF LAGESE T . ANREIN T —
O N TR B, S B AR RS . R RORR PP BRI B R T, S A SR A HARIIIE K S AR
EEERRET HIERM . ZESACETRS CIMO #iE RA1E), KSR WMO Jh BEES AL 4
CIMO & 5 HAFARZR B2 MR & &R 7 AHE T 2SR, DOBIIT A8 ) WMO S5k, T
DRAE T & R i A2 30 S B P /5K

2014-2018 £#i[F CIMO BUEH#EE

3. BRI, BRH. ARFFAEM ISR NAER 2 8] P TAEX CIMO Rl A i E, e 34
AR IR R K UCRILAT CIMO % 3 4> TR stk 2 dnt . AR BcH < R 5TEk, CIMO Joiksk
BTSSR . & B BB N RES URAESRRAA LA LA E A, Bl: WMO &EREEE I R 4
(WIGOS) . &R UEMBFHELR (GFCS) « IR FXK (DRR) « AU TGRS MR A Ry L X0
AE 1 AR A WMO 6 BESET7 IR I E e, #2 CIMO X85 Ty fHUR -

CIMO TECO 2016 1 TECO 2018

4. R’ WMO PEEE 7 # {148 % Miguel Angel Lopez Gonzalez J:/E %1%, 2016 4 CIMO A K
2 (TECO-2016) 5 2016 FSGH A M AT . 5 mERIKZMSEITEIHT S (MMC-2016) LK
o — @ E PR P EBYEERE RGPl (SatCom-2016) — 2 7E FEHEF Dyl L 28 ) h . 76 S 51 DU R fl 2 3 ],
A2 400 NS T TECO-2016. <4505, WMO FhH AN T3P 54 e, Hass BaEs
b, FEEBT T AR Ty S E R AT DA R MR 77 TH T LAt . %5 CIMO AR, FfE @ iltzn
TECO-2018 ] CIMO 2 AR 5E ik 2018 70 K45 AT 7] 46 1A 75

AWS &L

5. CIMO 5HEARGE RS (CBS) &1, LA T 2017 EHIFE IR Rui k4 (ICAWS-
2017) . MNEESRF (DWD) Wi, %< T 2017 4 10 A 24 HE 26 H E 8 E BIS EREEAT .



CIMO-17/INF. 2.1(1), p. 2

ICAWS-2017 /82 “HEEERE AR Rl - 21 M AWS” o RS WEER 3, 5| T 4) 100
S5, T 35 4y H kiR 22 AMNEIRERZ AN, BEAT T ZRTe S, Al o TIlE A s B
FIRE DESR . H9E NMHS (SEIKEE) OB A1 DLRAR RAS AWS 5 R O ALIE AT b .

CIMO 5 WIGOS

6. H Cg-16 LK, fESKiE WMO 2ERZEE M RS (WIGOS) Tiig T Bt LA Ll € 2040 4
WIGOS JE5t 7S 17 = K#EE . Calpini 82T WIGOS thifi4dl (ICG-WIG0S) KBS 4K,
M—4% CIMO % Z 8 WIGOS P T 5k, il OSCAR HI R Th L i 32 B2 i T 5 R0 R 3R 15 3
BN E RN DRI RE T ESEM. AR REH S WMO S1E X — B PR R E ,
%I HIAEE WIGOS A2 —. OSCAR A Ht 5l & A O 1) et H HL& A BRI 5o & M 00 () SR U5

(WMO S ZAERFALI T =67 )

7. (CIMO #5F9) HAE IR HAD WMO iE FhitA. CIMO X WIGOS 1) B AR ok i L 7E 5 HoAth
WMO 1%, 1SO. BIPM fil HMEI 51E% S T #ihik (WMO S Z A AWM 77156 ) (WMO-No.8,
CIMO #8m®) , Bilan, @ik gss & T oKk B AR B E 8 FE Aoy, GBI WMO/1SO il FAxite, it
5 EURAMET MeteoMet Tl H A1 4 5 19 40 23 5256 =5 1] LU A1 -5 AN [R] 3 1k 23 ZRobH 2 eI & A e 1 9 T 1 4
M. CIMO 42 i /e mi (CIMO $8R) 2018 EHIR Ty G EE R, HAphafFs CIMO &R %W
AN/ B A A T S A/ B A BT I B . B R 2 RS 5 DA AR T DUBH R S AR A

MR ARH (ERRzEE)

8. WA B3R CEIBR = B5E) £E 2017 SEHEFV TR H ERAT, A AR A0 S R B
(mEE) ZEFBERLE (HKO) &EHSIF i Er, 2017 FiZ (mEE) G 1 H PR A B H
=T H ASLIASIER 2, UIREH “AERAImImAE, QL 7Tz AEmIEL TR o B
DR KRR FE B VAT T 5 51 58 iz I H AT 55 2EL A P A 1l S AE AR A — BN 18] A BT SR B A 2 R . ARSR 10
JRI N K2 W i B 2 T WMO 15 5, 383d HKO MIBORSCRF AR S+ 5 WMO 2 (8] (I & il B2 A6 e oy
TRE, R ARRE R MR RN TIH (SEE) .

CIMO 5HMBARZRLSMX B &

9. IEAh, 7E WIGOS FIE 5t ~, Ik CIMO 5XiEth2 (RA) F1HAl WMO HiRZ i &2 [ FF
BT RIFMEE. maipnd, 5HAAEARZRSMAEERLTEH (CIMO f5r) ocH, LUEHTHE WMO-
ISO JEHIFrHE, Fltn WMO [FEfRBEK L35 (SPICE) o B S JeiE XA gty (RIC) BFEAR LA S HR X 12k
Pres, LRIV WIGOS RA L iR H A SCHE 2. ST CIMO B &5 il it — iRk 5 X b & E % V)&
YERFrEEFE SR, SR A VE FH DLEE S B 2 T AE B4R CIMO B vl il 2 F P SR . Hodr il —ANMB I 1941 1
efE CIMO MBS T, 5 CBS &3 TR ExRAH, —4 & CIMO ks KRAEELHRH, H—
A& CBS 223k i) KWL K4 . IPET-OWR KIS R TRA R/ N R AT IEE I LR, (et
[E4E F 9 B 4 oo R B YR A Bl AR . B T — N K A AW & KB, fEiAMY REsRk KA EHIE
B R R BB, TS xR 4E4s B 10 AR 45 7= A2 B R M

U Nzl

10. F 4 CIMO f8 J14T55 4 R DA O 25 77 30 e 7 B XA AN 2 RE 7). X LR
FIEEI RS Z M EIN A 5T 2PN T FATACER B AR AN 53 DL BN T 1) R ) 4% 1Y)
AN @R AN (WMO FAFNY  (WMO-No. 49) 58—, VEMMIBE TN
IRFER) 2018 i (CIMO F5rd) o



CIMO-17/INF. 2.1(1), p. 3

CIMO 5 HMEI

11. Rl KSR AT 2 (HMED 4RERhnss 5 0CRHIE R K& 1F. B RIEFL HMEL &
Z, R CIMO ET iEEh A&, BRI xRS HEXH il 1 AR TR

12. 5 HMEI 51E%% 'S5 AWS FEFR LTS SCARBERR 52 2R 0 %4 . 7E CIMO & B /N 3T VR o A 2 11,
HMEI 7EtH FARAT I SCFE FitAT THIb RS, W KRS LR R & Xt 7 oBh. s 5
AWS RIWRAER & IR T — MR R, JFanEmes B, e fRat e, & maRunTiiE
Z T H 1A R DA R e an ) i — 20 ot A 2 S0

CIMO 5 1SO

13. WMO 5 HFrFFHELZHZ (1SO) ZEH5E 1SO/WMO i FH AR bR 7 T 4k 82 FF R s Sh it &4, i
A R T A0 22 Bk o 22 38 S0 B I T R M R XU SRR vE (1SO O FRIA R %1: 1SO 28902-2: 2017, % 2
WAy, SR T RAEEMERHE (5 135 REMEREMMNE: 1S0 19926-1) . CIMO & [AEH#Eidt ) &
Hiy 3 KGR KT AR — TR KUERZRAX (1SO 23032) Al 5E B — Wi E S RS HOE B IAE - b 775 18 B
BOLEZE (1SO 28902-4) . EifEIT — L HAth 5 R AR SANESH Kb ES 1SO 4T B A1F.

CIMO 5 BIPM VL EiTER

14. CIMO 5itE Rz M OEZMAFZm EIFE T &1E. FHEAE CIMO Si1 7 EURAMET 5
BRS M HIREAT S 4. BIPM E% 357 )14 CIMO £5 4, IHoAX e 5 4 i) TAEA SR Aot 7 AR5 A%
Tiike. T3 (EED FEZYBSLI = E 0 T CIMO 85 bR 54 fRitb £, BIPM AR HIE T
250, FERZAR S TAE A 7 AR NI . BIPM 5% 24581 CIMO [1 WMO Z R $:45—4r WMO
B TFE AT TR G T BUE 1, tFEAERET AT RIADE B 7] LS5 1X 5 58, 5 W7 EMPIR i
HEE 5 F. /£ EURAMET MeteoMet Tl H 15 5t TR 7 —23E3)), XA EEMRR TR T
KATINEY . fERMAL T — RS =R LA, B SX P RIC FIYF2 NMHS RS =# 55 T L,
I HLAE L Ik 7% v i) 5 R 7 BAE B FH T - X WA 2 X P ) 57— TR SR 6 =2 ) L 3G 30

] 44 K He xRS (SPICE)

15. IEH, WMO B fRfEK LS 525 (SPICE) TiH &S C/E N IOM 1% FRAURA . WREE
FT A BIBA R A A2 5HE R B IR S1E, Rk et & A rREEUE ant K Ri3h . Rodica Nitu ZAE R
SPICE DiH&H, RS A M %2R .

-+ EEFEZENMUEE (1IPC-12) M EEEFERSES KXY (1PgC-2)

16. Bt E PR B RS LR (IPC-12) T 2015 4F 7 Hi ik R i 3 <, G 0l & /11 Fam it
ity (PMOD/WRC) 2847, [FIBRIEZAT 758 — i B bR KRS R LA (IPgC-2) o PR ELXT P IR A& Hbilk
BT R 38 R K 8 8 S S N S P R PE A R AR T R I . R IR EE R R T A8 AT DA RO A AR 5 R
AT HT 4 PMOD/WRC &k T4E N5, flifi1#4F Wolfgang Finsterle -+ (1IPC-12) 1 Julian
Groebner &+ (IPgC-2) M t4SF F5Emk T 1% .

CIMO &#y

17. CIMO-15 *f CIMO HI£5 IR 57 E4T 7 B KB, DU S AW AL Je B 2 BL & CIMO
X WIGOS K siik, CIMO-16 XU ¥ — SN A FE AR S AR S 8CR . W 24a7 e S 77—y
B, DL AR, FrR RN T IR 2019 5+ )R RS R K4S (Cg- 18) BT
WMO $iARZE R B i e AR BSR4 . CIMO B H4 A2 JUA AR EE 2 TAFE#8 B i B 1E otk &= i
S ETAENUE], 5 BE 00 7E RDKE 21K (R B HE A A FAS T B A U 4%, v WMO £ LRIt i iR 45



CIMO-17/INF. 2.1(1), p. 4
HEWRE

18. B, EREXFTA CIMO & 5 R m il 2 (M RSO, BB ATT PR 2 H 1) FF F2 1 25 P i 2l e
Tk, A DR 2 S A AL I R S AN B AR O o B AR B S . AIEIRR SR, HEACAREM T —ME
W, IR R R G B RIRSS . A Eh b A AR AR AR SRR SRR 1% 2R 1 2 LI RIH T WMO R EESEH .




Organisation météorologique mondiale CIMO-17/INF. 2.1(2)

COMMISSION DES INSTRUMENTS Frésenté par:
ET DES METHODES D’OBSERVATION Secrétaire géneral
11.1X.2018

Dix-septiéme session
Amsterdam, Pays-Bas, 12—16 octobre 2018

RAPPORT DU PRESIDENT DE LA COMMISSION

Introduction

1. Le président a remercié I'lnstitut météorologique royal des Pays-Bas (KNMI) d’avoir
proposé d'accueillir la dix-septieme session de la Commission des instruments et des méthodes
d’observation (CIMO-17) a Amsterdam, du 12 au 16 octobre 2018, ainsi que la Conférence
technique de I'OMM sur les instruments et les méthodes d’observation météorologique et
environnementale (TECO-2018), du 8 au 11 octobre 2018. La Conférence a eu lieu
parallélement au Forum SATCOM, a la conférence de I'OMM sur I'entreprise météorologique
mondiale et au salon Meteorological Technology World Expo 2018 organisé par UKi Media and
Events. Cela montre bien l'intérét des partenariats entre I'OMM et le secteur privé et en
particulier les organisateurs du salon et les exposants. Cette série de manifestations est une
occasion unique de développer les capacités, puisqu’elle permet un échange d’expériences
entre Services météorologiques et hydrologiques nationaux (SMHN) et avec des partenaires
du secteur privé.

Vision et mission de la CIMO

2. Les membres du Groupe de gestion de la CIMO ont souscrit a la révision récente de
la structure de gouvernance de 'OMM et notamment du plan visant a améliorer la structure
des commissions techniques de I’Organisation pour en accroitre I'efficacité. L’évolution des
nouvelles technologies et sources de données a lieu a un rythme et a une échelle sans
précédent, souvent sans que I'OMM et ses Membres puissent la maitriser. En outre, il est de
plus en plus nécessaire pour I’'Organisation de conclure des partenariats public-privé afin
d’assurer au mieux les services qu’exigent ses Membres. Sous la direction du Vice-Président,
M. Bruce Forgan, le Groupe de gestion de la CIMO a élaboré un énoncé de mission et des
perspectives d’avenir pour les mesures environnementales au sein du Systéme mondial intégré
des systemes d’observation de I'OMM (WIGOS), lesquels sont axés sur des mesures adaptées
au but visé qui, indépendamment de la future structure des commissions techniques,
permettront aux activités principales de la CIMO de se poursuivre. L’élaboration d’orientations
sur des mesures adaptées au but visé représente un réel changement d’attitude, sachant que
pour certaines applications, des capteurs plus économiques, des procédures simplifiées ou des
données différentes peuvent suffire. Les perspectives d’avenir vont guider le recensement
d’activités prioritaires pour la CIMO, mais aussi I’évolution de la structure de gouvernance de
I'OMM. La Commission a adopté un rble prééminent en ceuvrant, avec les autres commissions
techniques et les conseils régionaux, a I’élaboration d’un nouveau modeéle structurel pour
I’'OMM, qui garantisse que tous les besoins en matiére de mesures seront pris en compte dans
la nouvelle structure.

Evolution de la CIMO de 2014 a 2018

3. Les activités réalisées pendant I'intersession par le Groupe de gestion, les équipes
d’experts, les équipes spéciales et les responsables thématiques ont été particulierement
précieuses pour la CIMO, ainsi que I'apport des Membres qui ont accueilli des comparaisons,
des réunions d’experts et d’autres manifestations de la Commission. Sans cet apport, la CIMO
n’aurait pu obtenir les résultats gu’elle a atteints. Depuis sa seizieme session, la Commission
s’est concentrée sur les sept priorités de I'OMM: le Systeme mondial intégré des systéemes
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d’observation de I'OMM (WIGOS), le Cadre mondial pour les services climatologiques (CMSC),
la réduction des risques de catastrophe, I'assistance météorologique a la navigation aérienne,
les régions polaires et de haute montagne, le développement des capacités et la gouvernance
de 'OMM. Ces progrés peuvent étre attribués directement aux efforts des experts de la CIMO.

TECO-2016 et TECO-2018

4. La Conférence technique 2016 de la CIMO (TECO-2016) s’est tenue paralléelement
au salon Meteorological Technology World Expo 2016, a la deuxiéme Conférence internationale
sur la métrologie appliquée a la météorologie et au climat (MMC-2016) et au premier Forum
international d’utilisateurs de systémes de télécommunication par satellite (SatCom-2016), a
Madrid, en Espagne, a I'aimable invitation du Représentant permanent de I'Espagne auprés de
I’'OMM, M. Miguel Angel Lopez Gonzalez. Environ 400 personnes ont participé aux quatre jours
de conférence. Apreés celle-ci, le Secrétariat de ’'OMM a distribué un questionnaire aux
participants. Les résultats de celui-ci ont été trés positifs et ont permis de comprendre ce qui a
bien fonctionné et ce qui peut étre amélioré. Vu que la CIMO cherche constamment a améliorer
les choses, son président a recommandé que les représentants des membres de la Commission
qui ont participé a la TECO-2018 remplissent le questionnaire qui leur a été distribué.

Conférence internationale sur les stations météorologiques automatiques

5. La CIMO a dirigé, en collaboration avec la Commission des systémes de base (CSB),
I'organisation de la Conférence internationale sur les stations météorologiques automatiques
(ICAWS-2017). La conférence a eu lieu du 24 au 26 octobre 2017 a Offenbach-sur-le-Main, a
I'aimable invitation du Service météorologique allemand (DWD). Le théme de la conférence
était «Les stations météorologiques automatiques intelligentes pour I'observation de
I'environnement — les SMA au XXI® siécle». La conférence, particulierement réussie, a réuni
une centaine de participants. Outre 35 exposés et 22 présentations d’affiches, trois séances de
discussions ont eu lieu sur les themes de la formation professionnelle et des besoins en
matiére de compétences pour l'automatisation des mesures, du travail avec des partenaires
autres que les SMHN et des possibilités et des problémes que présentent les stations
météorologiques automatiques a faible prix.

Le CIMO et le WIGOS

6. Depuis le Seizieme Congres météorologique mondial, la mise en ceuvre de la phase
préopérationnelle du Systeme mondial intégré des systémes d’observation de 'OMM (WIGOS)
et le développement des perspectives du WIGOS a I’horizon 2040 ont connu des progrés
sensibles. M. Calpini a coprésidé le Groupe de coordination intercommissions pour le WIGOS
(ICG-WIGOS) et plusieurs experts de la CIMO ont contribué aux travaux d’équipes du WIGOS.
Le succes de la mise en ceuvre récente d’'OSCAR est di largement au réle de chef de file du
président, qui a obtenu des ressources humaines et financiéres importantes en Suisse.
MétéoSuisse a collaboré avec I'OMM pour réaliser ce projet stimulant qui est désormais I'un des
fondements du WIGOS. OSCAR, qui contient les métadonnées relatives aux mesures, est a la
source d’un suivi de qualité des mesures dans le monde entier.

Guide des instruments et des méthodes d’observation météorologiques

7. Le Guide est désormais disponible dans d’autres langues de 'OMM. L’apport de la
CIMO au WIGOS s’est traduit par la collaboration avec d’autres programmes de I’'OMM,
I’'Organisation internationale de normalisation (ISO), le Bureau international des poids et
mesures (BIPM) et I’Association des fabricants d’équipements hydrométéorologiques (HMEI) en
vue de la préparation d’'une nouvelle édition du Guide des instruments et des méthodes
d’observation météorologiques (OMM-N° 8, Guide de la CIMO), par exemple en rédigeant une
toute nouvelle partie du Guide sur la mesure des variables de la cryosphére, en y incluant une
nouvelle norme commune OMM-1SO, en améliorant I'orientation élaborée en collaboration avec



CIMO-17/INF. 2.1(1), p. 3

le projet EURAMET MeteoMet pour organiser des comparaisons interlaboratoires et pour
mesurer les incertitudes liées a diverses classifications des sites. Le Comité de rédaction de la
CIMO a fait d'importants progrés en vue de produire la version préliminaire de I'’édition 2018
du Guide, qui inclut plusieurs mises a jour et/ou chapitres entieérement révisés qui ont été
rédigés et/ou examinés par des équipes d’experts de la Commission. Le président a appelé les
Membres a veiller activement a ce que les éditions actualisées soient traduites.

Mise en place sur le Web d’une nouvelle édition de I’Atlas international des nuages

8. La publication sur le Web de la nouvelle édition de I’Atlas international des nuages
lors de la Journée météorologique mondiale 2017 a suscité une réaction enthousiaste du public
et des professionnels. Elaboré en collaboration avec I’'Observatoire de Hong Kong et hébergé
par celui-ci, I’Atlas a obtenu depuis I’ASLI Choice Science Award de 2017 de I’Atmospheric
Science Librarians International (ASLI) pour «l'initiative visionnaire de créer une version
actualisée en ligne de cet ouvrage réputé». Le succes de la nouvelle édition est di largement
au dévouement dont ont fait preuve pendant longtemps tous les membres de I'’équipe spéciale
chargée du projet. Autre succées a venir, I’Atlas est en train d’étre traduit dans toutes les
langues de I'OMM grace au soutien technique de I’Observatoire et au financement commun de
la Suisse et de I'OMM, traduction qui rendra I’Atlas accessible a de nombreux autres experts du
globe.

La CIMO, les autres commissions techniques et les conseils régionaux

9. Toujours dans le contexte du WIGOS, on a observé, au cours des dernieres années,
une bonne coopération entre la CIMO d’une part et les conseils régionaux et les autres
commissions techniques d’autre part. La coopération avec les autres commissions techniques
a été essentielle pour la mise a jour du Guide de la CIMO, comme nous I'avons noté
précédemment, pour I’élaboration de normes communes OMM-ISO et, par exemple, pour la
comparaison OMM des systémes de mesure des précipitations solides (SPICE). L'accent a été
mis notamment sur I'’évaluation des centres régionaux d’'instruments a I'appui des conseils
régionaux et sur leurs activités connexes pour les plans de mise en ceuvre du WIGOS dans les
Régions. La nouvelle structure proposée pour la CIMO permettra de continuer de répondre au
besoin constant d’'une collaboration plus étroite avec les conseils régionaux a la recherche de
synergies afin d’éviter les doubles emplois et de garantir que les résultats de la Commission
correspondent aux besoins des usagers. La création, a l'instigation de la CIMO, de deux
équipes d’experts interprogrammes CSB-CIMO, I'une consacrée aux radars météorologiques
opérationnels, dirigée par la CIMO, et I'autre consacrée aux mesures d’aéronefs, qui sera
dirigée par la CSB, en est un bon exemple. L’établissement de I'Equipe d’experts
interprogrammes de I'OMM pour les radars météorologiques opérationnels (IPET-OWR) a
permis de réunir des experts des radars météorologiques de diverses équipes, de favoriser les
synergies et de mieux exploiter les ressources et les compétences. Nous avons désormais
affaire a une communauté d’experts dynamique et reconnue jouant un réle important dans la
coordination et le développement de I’échange de données sur les radars météorologiques au
niveau mondial qui devrait avoir des incidences sensibles sur les services proposés aux
utilisateurs.

Compétences en matiere d’observations

10. Le président a félicité les membres de I'Equipe spéciale de la CIMO sur les
compétences pour l'efficacité avec laquelle ils ont défini les compétences des spécialistes des
instruments et des observations. Ces compétences sont celles du personnel chargé des
observations météorologiques, du personnel chargé de l'installation et de I’entretien des
instruments, du personnel chargé de I'’étalonnage des instruments et du personnel chargé de
la gestion des programmes et des réseaux d’observation. Les compétences de haut niveau ont
été insérées dans le Volume I, Partie V du Réglement technique de ’'OMM (OMM-N° 49), tandis
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que les compétences détaillées figurent dans I’édition 2018 susmentionnée du Guide de la
CIMO.

La CIMO et la HMEI

11. Une collaboration étroite se poursuit avec les fabricants d’instruments par le biais

de I’Association des fabricants d’équipements hydrométéorologiques (HMEI). Le président a
remercié les nombreux experts de I’Association qui ont contribué aux activités, aux réunions,
aux ateliers de formation et aux comparaisons d’instruments des équipes d’experts de la CIMO.

12. La collaboration avec la HMEI a propos de I'élaboration du modéle de document sur
les conditions des appels d’offre pour les stations météorologiques automatiques a été
particulierement louée. Le modéle a été produit au départ par la HMEI avec le soutien de la
Banque mondiale avant que le Groupe de gestion de la CIMO, assisté par un expert détaché
financé par le Service météorologique australien, ne procéde a une étude détaillée de celui-ci.
Le modeéle, qui comprend un outil utile aux Membres qui procedent a I'acquisition de stations
météorologiques automatiques, est disponible sur le site Web de la Commission. Les
informations en retour seront essentielles pour déterminer I'utilité de I'outil et pour décider des
moyens de I'améliorer.

La CIMO et I'lSO

13. Une collaboration fructueuse se poursuit entre 'OMM et I'Organisation
internationale de normalisation (ISO) a propos de I’élaboration de normes techniques
communes 1SO-OMM, d’ou la publication récente d’'une norme de télédétection du vent par
lidar Doppler pulsé hétérodyne au sol (partie 2 de la série 1SO sur les lidars: 1SO 28902-
2:2017) et de la finalisation d’'une norme sur les radars météorologiques (partie 1:
Fonctionnement et spécification: 1SO 19926-1). La CIMO est convenue de contribuer a
I’élaboration d’une nouvelle norme sur la télédétection du vent au sol — radar profileur de vent
(I1SO 23032) et d’'une norme sur la télédétection au sol de parametres météorologiques — lidar
de rétrodiffusion des particules (ISO 28902-4). La collaboration se poursuit également avec
I'ISO a propos de la révision de diverses autres normes liées aux instruments météorologiques
et hydrologiques.

La CIMO, le BIPM et le secteur de la métrologie

14. La CIMO a collaboré avec le secteur de la métrologie a divers niveaux. Le président
de la Commission a représenté celle-ci aupres du Conseil de recherche d’EURAMET et de son
Groupe spécial sur I’environnement. Des experts du BIPM ont apporté une précieuse
contribution aux activités et aux résultats de plusieurs groupes d’experts de la CIMO aux
travaux desquels ils ont participé. Le Laboratoire national de physique de Londres
(Royaume-Uni) a accueilli une réunion restreinte de I’Equipe spéciale de la Commission sur les
références radiométriques, a laquelle ont participé des représentants du BIPM, qui ont eu une
incidence trés positive sur les travaux de ’Equipe. Par I'intermédiaire de la CIMO, les experts
du BIPM ont demandé a I’'OMM une liste de sujets importants auxquels I'Organisation
souhaiterait voir travailler le secteur de la métrologie, a laquelle ce dernier pourrait se référer
lorsqu’il élabore des propositions et des projets de recherche, par exemple dans le contexte
des projets EMPIR. Le projet MeteoMet d’EURAMET a donné lieu a diverses activités qui ont
permis de resserrer nettement les liens entre experts européens de la métrologie et de la
météorologie. Des comparaisons interlaboratoires ont été organisées partout en Europe avec la
participation de tous les centres régionaux d’instruments de la Région VI et de nombreux
laboratoires d’étalonnage des SMHN de la Région. Les procédures élaborées lors de ces
comparaisons sont maintenant appliquées a d’autres comparaisons interlaboratoires réalisées
dans les Régions Il et V.
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Comparaison OMM des systemes de mesure des précipitations solides (SPICE)

15. Le rapport final sur la Comparaison OMM des systémes de mesure des
précipitations solides (SPICE) a été publié récemment dans la série de rapports sur les
instruments et les méthodes d’observation. Cette comparaison fructueuse n’aurait pu avoir lieu
sans la coopération de tous les membres de I'équipe et des fabricants qui y ont participé.

M™¢ Rodica Nitu a été félicitée pour sa conduite éclairée en tant que directrice du programme
SPICE.

Douziéme Comparaison internationale de pyrhéliomeétres (I1PC-12) et deuxiéme
Comparaison internationale de pyrgéometres (IPgC-2)

16. La douzieme Comparaison internationale de pyrhéliomeétres (IPC-12) a eu lieu a
I’'Observatoire physico-météorologique de Davos/Centre radiométrique mondial, a Davos
(Suisse), en 2015, parallelement a la deuxieme Comparaison internationale de pyrgéometres
(IPgC-2). Cette fois encore, les deux comparaisons ont clairement démontré une réduction
sensible de I'incertitude et une amélioration de la tracabilité de la mesure du rayonnement de
courtes et de grandes longueurs d’onde. Le personnel de Davos, sous la conduite éclairée de
MM. Wolfgang Finsterle (IPC-12) et Julian Groebner (IPgC-2), a permis une excellente conduite
des deux comparaisons et une publication rapide de leurs résultats.

Structure de la CIMO

17. La structure et les attributions de la CIMO ont été sensiblement modifiées lors de la
quinzieme session de la Commission pour traduire les priorités en évolution des Membres et
I'apport de la CIMO au WIGQOS, et des ajustements mineurs y ont été apportés lors de la
seizieme session de la Commission pour combler quelques lacunes et en accroitre I'efficacité.
Plusieurs changements de structure ont été proposés lors de la présente session, toujours pour
accroitre I'efficacité de la Commission et en particulier pour mieux I'adapter a la restructuration
a venir des commissions techniques de 'OMM, qui doit avoir lieu a I'occasion du Dix-huitieme
Congrés météorologique mondial (Cg-18), en 2019. Une grande partie des activités du Groupe
de gestion de la CIMO au cours des derniers mois a visé explicitement I'amélioration des
meécanismes de travail de la Commission pour qu’elle rende des services optimaux aux
Membres de 'OMM dans le nouveau monde des mégadonnées et des partenariats public-privé.

Observations finales

18. En conclusion, le président a remercié sincérement 'ensemble des experts de la
CIMO ayant contribué aux activités tres diverses qui ont eu lieu pendant l'intersession pour
assurer I'amélioration constante des systémes d’observation utilisés par les Membres et la
qualité globale des observations. Il a déclaré avoir achevé son second mandat et devoir
abandonner ses fonctions de président de la Commission. Il a exhorté son successeur a
continuer d’appuyer activement le passage de la Commission a la nouvelle structure de
gouvernance de 'OMM.
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KOMUCCuA NO NPNBOPAM U METOOAM MpeacTaBneH:
S HABJIFOAEHUN [eHepanbHbIM CEKPETaApEM
8L 11.1X.2018 .

CeMHapuaTas ceccus
AmcTepaaMm, HuaepnaHabl, 12—16 oktsa6psa 2018 r.

AOKNAA NPESVNAEHTA KOMUCCUUN

BBepneHune

1. Mpe3naeHT Bbipa3sna npmusHatenbHoctb KHMU 3a nobesHoe npurnalleHune BobiCTYNuTb B
KayecTBe NpMHMMalOLLEN CTOPOHbI NPpU NpoBeAeHMn ceMHaauaTon ceccumn Komumccum no
npnbéopam n metogam HabnwoaeHmnn (KMNMH-17) B AMctepgame ¢ 12 no 16 oktabpsa 2018 r. u
TexHnueckor koHdepeHumn BMO no npubopam n metogam HabnwogeHuii B obnactum
MeTeoposiornm n okpyxatowen cpegbl (TEKO-2018) ¢ 8 mo 11 okTtabps 2018 r. TEKO-2018
6blna npoBegeHa napannenbHo ¢ popymom CatKom 2018 r., KoHdepeHumneir BMO no
rnobanbHOM MeTeoposI0rM4Yeckon oTpacan n BceMMpHOM BbICTaBKOW METEOPOSIOrMYECKMX
TexHonorun 2018 r., opraHnsoBaHHoM koMnaHuen «UKi Media and Events Ltd». 210 aBnaertcs
NpUMEpPOM ycrnexa, KOTOpbIi MOXeT 6bITb AOCTUIHYT 6n1arogaps NapTHEPCKMM OTHOLLEHUSM
mMexay BMO 1 yacTHbIM CEKTOPOM — B YACTHOCTU, OpraHnU3aTopaMn BbICTaBKU U YYACTHUKaMMU.
OTa cepus MeponpuUaTUiA TakxKe NpeaoCcTaBiseT YHUKaNbHYO BO3MOXHOCTb ANS pa3BUTUS
noTeHumana, Yto AenaeT BO3MOXHbIM OOMEH OMbITOM HE TONIbKO MeXAy HauMoHaNbHbIMU
METEeopOJIOrMYecKMMm n rmaponornyeckmmm cnyxbamm (HMIC), Ho n ¢ napTHeEpaMm U3 4acTHOro
cekTopa.

MepcnekTnBHOE BuAeHue u obuwas 3agavya KNMMH

2. Ynenbl rpynnel ynpasnenus (INY) KMMH nonoxutenbHO BOCNPUHANN HEeAABHUN
0630p CTpYyKTYypbl yrnpasneHms BMO, B 4aCTHOCTM MiaH Mo COBEPLUEHCTBOBAHUIO CTPYKTYpbl
TEXHUYECKNX KoMuccmin OpraHusauum Ans nosblweHns 3pHeKTUBHOCTU U AeNCTBEHHOCTY.
MponcxoanT CTpeMUTENIbHOE Pa3BUTME HOBbIX TEXHONOMMN U UCTOYHUKOB AaHHbIX B
HEeBMAAHHbIX paHee MacwTabax, MHOrMe U3 KOTOPbIX HE MOFYT KOHTpO/npoBaTbcs BMO un ee
UneHamu. Takxke cywecTByeT pacTywast notpebHocTb B TOM, 4To6bl BMO npuHsana vaeto
rocyAapcTBeHHO-4YaCTHbIX MApTHEPCTB ANs ONTUMM3auMm npeaocTtaBneHns obcnyxmeaHus,
Heobxoammoro YneHam. MNMoa pykOBOACTBOM Buue-npe3naeHTa aA-pa ®opraHa 'Y KMNMH
pa3paboTana obuwyto 3agavy 1M 3a8BNEeHNE O NEPCNEeKTUBHOM BUAEHUN ByayLiero NnpoM3BoACTBa
n3MmepeHunin B obiactn okpyxkatowen cpeabl B pamkax MFCHB, ocHoBaHHbIe Ha NpenocTaBieHnn
COOTBETCTBYIOLMNX LEeNEeBOMY Ha3HAYEHUIO AaHHbIX U3MEepeHUi, 4YTo obecnevynT BO3MOXHOCTb
NMPOAOJIKEHNS OCHOBHOM aeatenbHocTk KMNMH BHe 3aBMCMMOCTM OT 6yaywen CTpyKTypbl
TEXHUYECKMX KOMUCCUI. PaszpaboTka pyKOBOASALWMNX NPUHLMMNOB MO COOTBETCTBYOLLMM LieNIeBOMY
Ha3Ha4YeHWo AaHHbIM U3MepeHU 3HaMeHyeT cobol HacTosLLee CMeLLeHne akLeHTa B
MpU3HaHWe Toro, YTo ANs HeKOoTopbixX chep npuMeHeHnsa 6onee gewesble aaTyumku, 6onee
NpocTble npoueaypbl UK anbTepHaTUBHbIE AAHHbIE MOTMYT OKa3aTbCA AOCTaTOYHbIMU. DTO
nepcrnekTUBHoe BuaeHne 6yaeT He TObKO BbICTynaTb B Ka4eCcTBe PYKOBOACTBA Nnpu
onpeaeneHnn NpuopuTeTHbIX BUAOB aeaTenbHocTh ang KMMH, HO TakxXe oka3sbiBaTb MOAAEPXKKY
W3MEHEHUIO CTPYKTYpbl ynpasneHmns BMO. KIMNMH Takxe B3sna Ha cebs BeayLwyo ponb B paboTte
C APYrMMUN TEXHUYECKUMN KOMUCCUSMU U pernoHasibHbIMM accounaumsaMmn rno oKasaHuoo nNomMoLLm
B pa3paboTke HOBOW Moaenu cTpykTypbl BMO, o6ecneumBatowen AOMKHbIA y4YET BCeX
notpebHocTel B 061aCTn U3MEPEHMIN B paMKax HOBOM CTPYKTYpbl.

Mporpecc KNMMH 3a nepuog 2014—2018 rr.

3. Pa6oTa, npoaenaHHasi B MEXCECCUOHHbIN nepuoa pynnoi ynpasneHus,
3KCMEepTHbIMKU FpynnamMu, LeseBbiMK rpynnamMn n pykoBoauTensaMm Tem, bbiaa 0CoO6eHHO LieHHOM
ansa KINMMH, paBHO Kak 1 BK/laa, BHECEHHbIA TeMM YneHaMKn, KOTOpbie BbICTYNMUIIN
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NpUHUMAtOLLEN CTOPOHOM NpuX NPOBEeAEHMN B3aUMHbIX CPABHEHWI, COBELLAHMNI SKCMepToB U
apyrux meponpusatuin KMMH B MexcecCnoHHbI nepuog. bes Takmux BK1ago0B CO CTOPOHbI
YneHnoB KIMMH He cmorna 6bl o6MTbCSA NOMyYeHHbIX pe3yabTaToB. MNporpecc, AOCTUNHYTbIN
Komuccumen co BpeMeHn ee iecTHagUaTon ceccnm, B 061acT okasaHMsa NoAAEPXKKN CeMU
npuoputetam Opranmsaummn (MHTerpmpoBaHHas rnobanbHas cucrtema Habnwogenmn BMO
(UIFCHB), obanbHaa paMo4Has OCHOBa A4Ns KAMMaTuyeckoro obcnyxmsanusa (FPOKO),
CHmxeHune puckos beacteun (CPB), aBuaunoHHOe MeTeoposiornyeckoe obcnyxmeaHue,
MOHUTOPUHI B MOJIAPHbLIX U BbICOKOIOPHbIX PpernoHax, passuTue noteHumasna n yripasneHue
BMO) 6bin HenocpeaCTBEHHO CBA3aH C ycunmsamum akcnepTos KIMMH.

TEKO-2016 n TEKO-2018 KINMMH

4. TexHun4yeckas koHdepeHums KIMMH B 2016 r. (TEKO-2016) 6bina opraHusoBaHa
COBMECTHO CO BceMnpHOM BbICTaBKOM METEOPOSIOrMYeCcKnx TexHonornin 2016 r., BTopbIiM
MexayHapoAHbIM CEMUHAPOM MO METPOSIOrnn Ansa MeTeoponormn n knmmata (MMK-2016) n
nepebiM MexayHapoaHbiM (POpyMOM NOSb30BaTeNeN TeNeKOMMYHUKAUNMOHHbBIX CUCTEM
CNyTHUKOBbIX AaHHbIX (CaTKoM-2016) B Magpuae, icnanusa, no niobe3HoMy npuriaweHunto
MocTtosiHHOro npeacrasutens Ncnadum npun BMO r-Ha Murensa-Anxensa Jloneca-loHcaneca. 3a
yeTblpe AHA paboTbl TEKO-2016 B KOHdepeHUMN NpUHAN0 ydacTue B obLein CoXHOCTU OKOM0
400 yenosek. Nocne koHdepeHumnn Cekpetapnatom BMO 6bin opraHmaoBaH OnNpocC y4aCTHUKOB
KOHdepeHunmn. PesynbTaTbl ONpoca OKasanncb Ype3BblYaMHO NOAOXUTENbHBIMU U MOMOrAK
MOHSATb, YTO MOSYYUSIOCb XOPOLIO, @ YTO MOXHO 6bl/10 yy4YWwmnTb. B CBA3KM C HENpEepbIBHbIM
cTtpemnenmneM KIMMH Kk coBepLlleHCTBOBaHUIO Npe3naeHT peKoMeHaoBasn NnpeacTaBuTensam
YneHos KMNMH, npmHsaBwmM yyactme B TEKO-2018, 3ano/iHUTL ONPOCHUK 3a 2018 roa, KOTOPbIi
MM 6bITN pa3ocnaH.

KoHndepeHunsa no AMC

5. B coTpyaHuyectBe ¢ KomMmnccmen no ocHoBHbIM cuctemam (KOC) KINMH B3gna Ha
cebs BeayLLylo ponb B opraHmsaumn MexayHapoaHom KOHdepeHuMn No aBToMaTnyeckmm
MeTeoponornyeckmm craHumam 2017 r. (MKAMC-2017). KoHdepeHums npoBogmnach B
OddeHbaxe-Ha-MariHe, N'epMaHus, No nobe3HoMy npurnaweHnio MeTeoponornyeckomn cnyxbebl
FepmaHum (OABA) ¢ 24 no 26 okTA6psa 2017 r. no Teme «ABTOMaTMYECKME METeoponornyeckmne
CTaHUMKU ANns NoHMMaHusa okpyxawuwen cpeabl — AMC B XXI Beke». KoHdepeHuuns npowwna ¢
ocobbiM ycnexoM, cobpas okono 100 yyacTHMkoB. B gononHeHue k 35 yCTHbIM 1 22 CTEHAOBbLIM
Aoknagam 6bin NpoBefeHbl TPU ANCKYCCUOHHbBIX CECCUM, NOCBSALWEHHbIe TpeboBaHUAM K
obyueHunio n komneTeHunsaM B obacTn aBToMaTusaunm namepeHun, pabore ¢ gaHHbIMU,
nonydaembiMn He oT HMIC (napTHepoB), a TakXe BO3MOXHOCTAM U yrpo3aM, CO34aBaeMbIM
Hepopornmmn AMC.

KNMMH n NTCHB

6. Co BpeMeHU Kr-16 6bis1 AOCTUTHYT 3HAUYMUTENbHbIN NPOrpecc B OCYLECTBAEHUMN
npeaornepaTMBHOro atana MIHTerpmpoBaHHoOM rnobanbHol cucteMmbl Habnogennin BMO (UIFTCHB)
n paspaboTke nepcnekTmMBHoro smuaeHns MFCHB no 2040 roaa. MNMpodeccop KanbnuHm BbICTYNUA
conpeacenaTteneMm MexnporpaMMHOM KoopanHaumoHHou rpynnbl no UNFTCHB (MKI-UITCHB), a
psa akcneptoB KIMMH BHecnu Bknag B paboty rpynn NFCHB. HepaBHee ycnewHoe
ocyuwectBneHne OCKAP 6b1210 B 3HauuTeNbHOM Mepe 06yC/I0B/IEHO BeAyLLEN pOsblo, B3STOM Ha
cebsa npesnaeHToM B obecrnevyeHmnn Hanamuns 3HaumTeNbHbIX JIIOACKMX U DUHAHCOBbLIX pecypcoB
BHYyTpu LLBenuyapun. MeteoCsucc pabotaeTt B coTpyaHudectse ¢ BMO Hag 3aBeplueHUEM 3TOro
C/IOXKHOI0 NpOeKTa, KOTOPbI B HacTosLee BpeMs SABASAETCA OAHUM U3 KPAaeyrofibHbIX KaMHeNn
NUICHB. OCKAP npeaocTtasnsieT MeTafaHHble, CBA3AHHbIE C UBMEPEHUSAMN, U CIYXNUT
WCTOYHWKOM AN MOHUTOPMHIA Ka4vecTBa U3MepeHunii BO BCEM MuUpe.
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PykoBoacTteBo BMO no Meteoponornyeckum npmébopam n merogam HabnogeHmnu

7. PykoBoacteo KINMH Tenepb A0CTYNHO Ha Apyrux s3bikax BMO. KoHKpeTHble BKaabl
KIMMH B UTCHB BOMAOTUANCL B COTPYAHMYECTBO C ApyrnMmn nporpammamu BMO, MCO, MEMB 1
MrMO npu NnoaAroToBKe HOBOM peaakuun PykosogcTBa BMO no meteoposiormyeckum rippbopam m
meTogam HabnwogeHur (BMO-N? 8, PykosoacTtso KIMMH), HanpuMep, 3a cYeT cocTaB/aeHus
COBepLUIEeHHO HOBOM YacTu PykoBoacCTBa, MOCBSLLEHHON U3MEPEHUIO KpUOCdepHON nepeMeHHoN,
BKJIlOUEHUS HOBOro obuwero craHgapta BMO/NCO n ycoBepLueHCTBOBaAHHbIX PYKOBOASLLMX
MPUHLUMNOB, pa3paboTaHHbIX B COTPyAHMYeCTBe C npoektoM EBPAMET «MeteoMet», B o6nacTtu
OopraHusaunm MexsaabopaTopHbIX CpaBHEHUA N HeonpeaeneHHOCTEN N3MEPEHMU, CBA3aHHbIX C
pas/InYyHbIMK KaccudumnkaumsaMmm nnowanok. PegakumoHHbln coset KMMH gobuncs
3HAYUTENBbHOIro Nporpecca Npu noaroToBke npeasapuTenbHoro nsgaHnga 2018 roga
PykoBoacTtea KIMMH, koTopoe BkatoyaeT psaa 06HOBAEHUI U/ NONHOCTbIO NEePEeCMOTPEHHbIX
rnae, pa3paboTaHHbIX /MM paCCMOTPEHHbIX 3KCNepTHbIMM rpynnamMu KMNMH. Mpe3ngeHT
npussan YneHoB K aKTUBHOMY y4dacTuio ans obecneyeHust Toro, YTobbl TakxKe 6bin
OCYLWECTBJ/IEH NepeBO] 0OHOBNEHHbIX U3AAHUNA.

HoBoe UHTepHeT-u3aaHme MexxayHapoaHoOro atnaca o6nakos

8. MNybnukaumsa HoBoro MIHTepHeT-u3gaHna MexayHapoaHoro aTtnaca obnakos,
npeacTtaBNeHHOro Bo BceMmpHbIn MeTeoponornyeckmii geHb 2017 roga, BbidBana 6ypHyto
peakuunto CO CTOPOHbI 06LLECTBEHHOCTM N cneumanncToB. ATiac, pa3paboTaHHbIN B
coTpyaHuyecTtBe ¢ NOHKOHIrckon obcepsaTtopueinn (FKO), koTopas npenocTaBnsieT aAns Hero
YCIyITM XOCTUHIa, € Tex nop 6bu1 yaoctoeH Harpaabl «ASLI Choice Science Award» 3a 2017 roga,
npucy>xgaemon opraHmsaumen «Atmospheric Science Librarians International» (ASLI), 3a
«MNEepCNeKTUBHYIO MHULMATUBY MO CO34aHMI0 06HOBMEHHON NHTepHEeT-BEPCUM 3TOrO
BblaaoLerocs Tpyga». Ycnex HOBOro nagaHus Bo MHOMOM CTan BO3MOXeH H6narogaps
CaMOOTBEpPXEHHOM paboTe, OCYLLECTBNSIEMOM Ha NPOTSXXEHUN MPOAOIXKMUTENBHOIO Nepmoaa
BPEMEHM BCEMW YSIEHAMM LLeNeBON rpynnbl, OTBEYatloLeN 3a 3aBeplleHne AaHHOro npoeKkTa.
Byaoywunn ycnex 6yaert cBa3aH C 3aBeplleHMeM nepeBoga Beb-caita Ha Bce a3biku BMO, yTo
CTaHEeT BO3MOXHbIM 6b1arogaps TEXHUYECKON noaaepxke co ctopoHbl FKO n coBMecTHoOMyY
¢dunHaHcuposaHuio Leeriuapum n BMO, B pe3ynbTaTe yero Atsiac CTaHeT AOCTYMHbIM Ans
3HaumMTenbHO 6oNbLIEro YMcna aKCnepToB BO BCEM MUpE.

KINMMH v gpyrme tTexHuyeckme KOMUCCUU, U pernoHasbHble accoumaymm

9. Takxe B koHTekcTe UTCHB B nocnegHue rogbl ocyuwecrtensietTcss ahdhekTuBHoe
coTpyaHuyectBo mexay KMNMH mn pernmoHanbHbiMU accoumnaumamm (PA) n gpyrmmm
TEXHUYECKNMU KOMUccuamn BMO. 3To cOTpyAHNYECTBO C APYTMMU TEXHUYECKMMU KOMUCCUSAMN
CbIrpano KaK4eByo posib B o6HoBneHun PykosoactBa KIMMH, kak oTMeuanocb paHee, Ans
pa3paboTkn obwmx ctaHaaptos BMO-UCO u, Hanpumep, ansa dkcnepumeHTta BMO no
B3aWMHOMY CpaBHEHUIO0 UaMepeHnin Teepabix ocagkos (3BCTO). Ocoboe BHMMaHUe 6b110
yAeneHo oueHKe pernoHasnbHbIX LeHTpoB no npubopam (PLIM) B nogaepkKy permoHanbHbIX
accoumaumim n nX COOTBETCTBYHOLWEN AEATENbHOCTM B paMKax MNjaHoB ocywecTeneHns PA
NICHB. MNpeanaraemas HoBas cTpykTypa KIMMH 6yaeTt cnocob6cTtBoBaTh AanbHENLIEMY
pacCMOTPEHMIO BOMNpOCa O CoxpaHsatowerica notpebHocTn B 6o1ee TeCHOM CcoTpyaHUYecTBe C
pervoHasibHbIMM accoumaumsamMmm 4as NomMcka CMHeprusMa Bo nsbexaHue aybnnposaHus paboThbl
n ana obecneyeHmns cOOTBETCTBUSA pe3ynbTaTtoB gesstesibHoCcTn KIMMH TpeboBaHusam
nosb3oBaTenen. XopowuM NpMMepoM 3TOro BNSETCS co3gaHme no nHnymatmee KMNMH aByx
MeXMporpaMMHbIX aKcrepTHbIX rpynn (MIM3I) ¢ yyactuem KOC, ogHa n3 KoTopbix byaet
3aHMMaTbCs onepaTMBHbIMW MeTeoponormdecknmm pagmonokatopamm (OMP) noa pykoBoACTBOM
KIMMH, a gpyras — n3MepeHusaMM C BO34YLWHbLIX cynos nog pykosoactsoM KOC. CosgaHue
MM3r-OMP nossonunno cobpaTtb Noa 04HOWM Kpbilen cneumanmctos B obnactum
MeTeopOSIOrM4YecKnx paanosiokaTopoB M3 pasfiIMYHbIX rPynn, cCnocobcTBysa ycuneHuto apdekTa
cuHeprusma m 6osee onTUMaabHOMY MCNOJSIb30BAHUIO PECYPCOB U 3KCNEPTHbIX 3HaHWN. B
HacTosiLee BpeMs OHa npeactaBnseT cobor aBTOPUTETHOE U LUMPOKO U3BECTHOE CcoobLEecTBO
3KCMNepToB, uUrpatowee BaXxKHyK posib B KOOpAMHALMN N paclumpeHnmn obMmeHa AaHHbIMU
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METEOPOJZIOrM4YECKUX paanosiokaTopoB BO BCEM MUPE, YTO, KaK OXNAAETCA, OKaAXET
3HauuMTEeNIbHOE BO34ENCTBME Ha 06CJ'IY)KV|BaHVIe, npeaocraBideMOE NMoJjib3oBaTesIAM.

KoMmneTeHuuun B o651actn HabnwoaeHnm

10. Mpe3naeHT Bbipasmn 6narogapHoCTb YneHaMm uenesok rpynnbl KIMMH no
KOMMNETEHUMAM 3a 3(PDEKTUBHbBIN U AENCTBEHHbLIN NOAX04, OCYLLECTB/IEHHbIA UMK NpPU
pa3paboTKe KOMNETEHUMI ANS CneumanmcToB, 3aHsATbIX B 061acTsaX, CBA3aHHbIX ¢ npubopaMn u
HabnaeHnaMM: KoOMNeTeHUMN NnpegHasHavyeHbl 4158 nepcoHana, NnponsBoasaLero
MeTeoposiormyeckme HabnaeHns; nepcoHana, OCyLWeCcTBASIOWero yCTaHoBKY 1 obcnyxuBaHue
npnbopoB; NepcoHana, BbINOSHAKOLWEro Kanmbposky npubopoB; 1 nepcoHana,
OCYLLEeCTBASAIOLWEro ynpasjaeHe nporpaMmmamMmm n cetamm HabnwoaeHmin. KomneteHUnn BbICOKOrO
YPOBHS 6b1/1M BKJItOUEHbI B YacTb V ToMa | TexHuueckoro pernameHta BMO (BMO-N¢ 49), npu
3TOM NoApobHble KOMMEeTeHLMN NOANEXAT BK/IOUYEHUIO B BblleynoMaHyToe nsgaHme 2018 roga
Pykosoactea KIMNMH.

KNMMH v NIrMO

11. MpoaonxaeTcs TeCHOe COTPYAHMYECTBO C Npomn3BoanTenssMm npMbopoB Mo ANHUK
Accounaumu npousBoauTenen rmapomMmerteoponornyeckoro obopyaosanumsa (MFMO). MpesngeHT
nobnarogapun Tex MHOro4YMceHHblX akcnepToB MIFMO, KOoTopblie BHEC/TN NMONOXUTENbHbIN
Bkag B gestenbHocTb O KIMMH 1 ee coBelwaHus, yyebHO-NpakTU4YecKne ceMmMHapbl 1
B3aMMHble CpaBHeHMS NpmnbopoB.

12. C ocobbiM ogobpeHnem 66110 OTMEUEHO coTpyaHMYecTBOo ¢ MMO B obnactn
pa3paboTku wabnoHa AOKYMEHTauMn o0 TeHAepPHbIX cneundunkaumsax ans AMC. Ha nepBoHa4yanbHOM
3Tane ero paspaboTkoin 3aHuManace NMFMO npun nogaepxke BcemnpHoro 6aHka, a 3aTtem
noapobHbI aHanmn3 6bin NposeaeH Mpynnon ynpasnexHuns KMNMH npu coaencremm
NPMKOMaHAMPOBAHHOMO 3KCNEPTa, NOSYUYMBLUErO NOAAEPXKKY CO CTOPOHbI ABCTPaaNIACKOro 61opo
mMeTeoponoruu. LLabnoH TeHaepa npeacrtasnseT coboi NonesHbIi MHCTPYMEHT Ans YneHos,
yyacTBYOLWMX B npoueccax 3akynok AMC, n 6bin1 pa3sMelleH Ha Beb-caliTe 4519 KOMMEHTapmes
YneHoB. DTN KOMMeHTapum byayT MMETb peluatollee 3Ha4YeHne Npu onpeaesieHnmn noae3HoCcTm
[AHHOIO MHCTPYMEHTa U NPUHATUW PELLEHWUI O ero AanbHelleM COBEPLUEHCTBOBAHMUN.

KNMMH n NCO

13. MpoaomkaeTcsa ycnewHoe coTpyaHmyectso Mmexay BMO n MexayHapoaHom
opraHusaumen no craHgaptusaumm (MCO) B o6nactn pa3paboTkn 06LWMX TEXHUYECKNX
ctraHgaptoB NCO/BMO, uTo npmnBeno K HegaBHen nybnmkaumn ctaHgapTa No HA3EMHOMY
OVCTaHLUMOHHOMY 30HAMPOBAHMIO NapaMeTpoB BeTpa C UCMNOJSIb30BaHUEM reTepoANHHbIX
UMMYNbCHbIX AOMAEPOBCKUX nnaapos (4actb 2 cepum NCO no nuaapam: ISO 28902-2:2017) n
3aBeplleHunto paboTbl Hag CTaHAAPTOM MO METEOPONOrMYecKknm pagmosiokatopam (YacTb 1:
«System performance and specification» (2KcnnyaTauuMoOHHbIe NoKa3saTenm n TeXHU4Yeckme
XapaKTepucTukn cuctem): 1ISO 19926-1). KIMMH cornacmnacek BHECTM CBOW BkaA B pa3paboTky
HOBOIro cTaHAapTa rno Ha3eMHOMY AUCTaHUMOHHOMY 30HAMPOBaHMIO NapaMeTpoB BeTpa C
NCNoNb30BaHMEM pagMosioKaLMOHHbIX BeTpoBbIX npodunometpos (ISO 23032) u ewe ogHoro
no Ha3eMHOMY AMUCTaHUMOHHOMY 30HAMPOBAHUIO METEOPONOMMYECKNX NapaMeTpoB C MOMOLLbIO
nvpapa obpaTHoro paccesiHus yactuy (1ISO 28902-4). TakxXe nNpoaoXaeTcs COTPYAHMNYECTBO C
NCO B obnactn nepecmoTpa psga APYrmMxX CTaHAAPTOB, CBSA3@HHbIX C METEOPOSIOrMYEeCcKUMnN 1
rmgponormyecknmm npmbopamu.

KNMMH, MBMB u meTponornyeckoe coob6wecrso

14. CoTtpyaHuyectso Mmexay KMNMH n meTponormyeckmm coobLuecTBoM OCYLLEeCTBASIOCH
Ha HECKOJIbKMX pa3fiMyHbIX YpoBHAX. Npe3unaeHT npeactasnan KMNMH B MiccnegosaTenbCKoOM
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coseTe EBPAMET u ero uenesom rpynmne no okpyxatowemn cpege. kcneptel MBMB 6binn
npuBaeYeHbl K paboTe HeCKONbKMX 3KcnepTHbIX rpynn KMMH n BHecn BecbMa LEeHHbIN BKag B
nx paboTty mn pesynbtatbl. HaunoHanbHasa dusnyeckas nabopatopus B JloHgoHe (CoegmHeHHOoe
KoponeBcTBO) BbICTYNMA B Ka4eCcTBe MecTa NpoBeAeHNs COBeLLlaHMs B COKpaLleHHOM cocTaBe
LleneBoii rpynnbl KMMH no pagMauvoHHbIM 3TasioHaM, B COCTaB KOTOPOW BOLWIW NpeacTaBUTENN
MBMB, oka3aBlLUKe Ype3BblYaliHO MNOMOXUTENbHOE BO3AENCTBUE Ha paboTy rpynnbl. Yepes
KMMH akcneptbl MBMB 3anpocunm y BMO cnmcok Kno4yeBbix TeM, KOTopbiMM BMO xoTenock 6bl,
yTob6bI METpoaormMyeckoe coobLecTBo 3aHAN0Ch, U Ha KOTOpble coobLwecTBO MOrao 6bi
CcCblnaTbCs Npu pa3paboTKe HayuHbIX NPEeASIOXEHUNA N NPOEKTOB, HAaNnpuMep B KOHTEKCTE
npoektoB «EMPIR». B pamkax npoekTta «MeteoMet» EBPAMET 6bin npoBeaeH psg MeEponpusTumn,
KOTOpble NPMBENM K YCTAHOBJIEHMIO ropa3ao 6onee TeCHbIX TEKYLLMX CBA3EeNn Mexay sKkcnepTamm
B 06nactax meTposiornm n meteoponorum B EBpone. Mo Bcelt EBpone 6b1210 OpraHM30BaHoO
npoeegeHne MexsabopaTopHOro cpaBHEHMS C yyactmeM Bcex PLIM PA VI n MHOrmx
KanmbpoBo4HbIX flabopatopuin HMI'C, n npoueaypsbl, pa3paboTaHHble B X04€ 3TOrO CpaBHEHMS,
B HaCTOSILLEE BPEMS MPUMEHSAIOTCSA B X0Ze APYroro MexnabopaTopHoro cpaBHeHus B PAII n V.

9KcCnepuMeHT No B3aMMHOMY CPaBHEHUIO U3MepeHuit TBepabix ocaakos (3BCTO)

15. OkoHYaTenbHbI 0TYeT 06 DKcrnepuMeHTe BMO no B3aMMHOMY CpaBHEHMUIO TBEPAbIX
ocagkos (3BCTO) 6bi1 HegaBHO onybsnkoBaH B Buae otyeta no NMH. 3To B BbICLLEN CTENEHMN
yCnewHoe B3aMMHOe CpaBHEHME He COCTOos10Ch Bbl 6e3 xxenaHusa K COTPYAHNYECTBY CO CTOPOHbI
BCEX YJIEHOB rpynnbl U y4acTBYHOLWMNX Nnponssoagmntenei. N-xa Pogmka HuTy nonyunna
6narogapHOCTb 3@ CBOE yMeloe pyKOBOACTBO B KauecTBe MeHeaxepa rnporpammbel OBCTO.

ABeHapguaToe MexxayHapoaHoe cpaBHeHue nuprenmometpoB (MCM-XII) n Bropoe
MexxAyHapoaHoe B3auMHoe cpaBHeHue nupreometpos (MCIr-2)

16. [JBeHaguaToe MexayHapoaHoe cpaBHeHue nuprenvometpos (MCI-12) 6b110
npoBeaeHo B [JaBOCCKOM pun3MKO-MeTeoposiormdyeckorn obcepsatopum/MnupoBomM pagmauMoHHOM
ueHTtpe (MMOA/MPLU) B AaBoce, WBenuapusa, B 2015 r. napannenbHo co BTopbiM
MeXAYHapOoAHbIM B3aMMHbIM cpaBHeHUeM nupreomeTpoB (MCIMr-2). Tu ABa B3aUMHbIX
CpaBHEHWS BHOBb HarnsaAHoO NpoAeMOHCTPUPOBANM CYLLECTBEHHOE Y/yUlleHne B OTHOLLEHUU
HeonpeaeneHHOCTU MU NMPOCNEXMBAEMOCTU U3MEPEHUI KOPOTKOBOTHOBOIO U AIMHHOBOTHOBOIO
nsnydeHus. MNMpesocxogHoe NpoBeAeHNe ABYX B3aUMHbIX CPAaBHEHMUI U onepaTuBHoOe
onybnukoBaHme pe3ynbTaToB CTasiM BO3MOXHbIMU 6narogaps AeACTBUAM BCEX COTPYAHWUKOB
nMOA/MPL B JaBoce noa yMesnbiM pyKOBOACTBOM A-pa Bonbdranra ®uHcrepne (MCM-XII) n
A-pa OxynuaHa NpébrHepa (MCIMr-2).

Crpyktypa KNMH

17. CTpykTypa 1 Kpyr obs3aHHocTein KIMMH 6binn cywecTtBeHHO naMmeHeHbl Ha KIMMH-XV
AN OTpaXXeHUs MeHsLWKUXca npmoputeTos YneHos 1 oxugaemoro sknaga KINMMH B UTCHB, B
TO BpeMs kak Ha KIMMH-16 6bin BHECEHbl NWb HE3HAUUTENbHbIE KOPPEKTUBbLI A5
3anoJIHEHUS HEKOTOpPbIX Npobenos n nosbiweHns adhHeKTUBHOCTU. Ha paccmoTpeHune
HbIHELWHEN ceccun npegnaraeTcs BHECTU paa U3MEHEHWUIN B CTPYKTYPY C LUenblo AanbHenwero
noBblWeHns 3pHEKTUBHOCTM U, B HAaCTHOCTU, ANs TOro, 4tobbl Nyywe noarotoBntb KomMnccmio K
npeacTosilwen peCcTpyKTypm3aunm TeXHM4Yecknx kommcecmm BMO, KoTopas, Kak oxunaaeTtcs,
cocTtomnTcs Ha BocemHaaguaToM BceMnpHoM MeTeoponornyeckoMm KoHrpecce (Kr-18) s 2019 r.
3HauuTenbHas 4Yactb paboTtbl pynnbl ynpasneHuns KMNMH Ha npoTsXeHun npeabiaywmx
HeCcKonbknx Mecsaues 6bina sBHbIM 06pa3oM Hanpas/ieHa Ha COoBepLUeHCTBOBaHMe paboumnx
MexaHnamMoB Komuccum, ¢ Tem 4ytobbl oHa 6bina rotoBa npefocTaBniaTb ONTUManbHoe
obcnyxmeaHue YneHam BMO B rpsagywiemMm HOBOM Mupe 60/blINX AaHHbLIX U B3aUMOAENCTBUS
rocyAapCTBEHHOro M YaCTHOrO CEeKTOPOB.
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3aksiloumMTesibHble 3aMeyaHus

18. B 3ak/toueHne nNpe3naeHT Bbipasui CBOK MCKPEHHIOK 61arogapHoOCTb M
npu3HaTenbHOCTb BCceM akcnepTaM KIMMH, koTopble BHecnn ceol Bkiag B 6onbuioe
pa3sHoobpa3ne MeponpusTMn, NPOBEeAEHHbIX B MEXCECCMOHHDbINV nepuoa ans obecrnevyeHums
NMOCTOSIHHOIO COBEPLUEHCTBOBAHUSA CUCTEM HabNOAEHWIA, UCNONb3yeMbIX YneHamu, n obwero
KayectBa HabnogeHun. OH coobLuns, 4YTO OH 3aBepLun/l CBOM BTOPOM CPOK MOSTHOMOYMUIA U
cobupaeTcs yxoamTb € nocTa npesngeHta Kommccmn. OH npu3Ban CBOEro NpeemMHmKa

NpoAo/HKaTb OKasblBaTb aKTUBHYIO NoAAepXKY nepexony KoMMccum K HOBOM CTPYKType
ynpasneHna BMO.
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INFORME DEL PRESIDENTE DE LA COMISION

Introduccién

1. El presidente expres6 su agradecimiento al Instituto Real de Meteorologia de los
Paises Bajos (KNMI) por su amable invitacion para acoger la decimoséptima reunion de la
Comision de Instrumentos y Métodos de Observacion (CIMO) en Amsterdam del 12 al 16 de
octubre de 2018, y la Conferencia Técnica sobre Instrumentos y Métodos de Observacion
Meteorolégicos y Medioambientales (TECO 2018) de la Organizacién Meteorolégica Mundial
(OMM), del 8 al 11 de octubre de 2018. La TECO 2018 se celebré conjuntamente con el Foro
de Usuarios de Sistemas de Telecomunicacion de Datos Satelitales de 2018, la Conferencia
sobre Entidades del Ambito de la Meteorologia de la OMM y la Exposicion Mundial de
Tecnologia Meteorolégica de 2018 organizada por UKi Media and Events. Estas actividades son
un claro ejemplo de los excelentes resultados que pueden obtenerse mediante las asociaciones
entre la OMM vy el sector privado (los organizadores de la exposicién, en particular, y los
expositores). Esta serie de actividades también ofrece una oportunidad Unica de desarrollo de
la capacidad, que no solo posibilita el intercambio de experiencias entre los Servicios
Meteorolégicos e Hidrolégicos Nacionales (SMHN), sino también con los asociados del sector
privado.

Vision y mision de la CIMO

2. Los miembros del Grupo de Gestiéon de la CIMO han respaldado el reciente examen
de la estructura de gobernanza de la OMM, en particular, el plan para estructurar mejor las
comisiones técnicas de la Organizacidon con miras a aumentar la eficiencia y la eficacia. Las
nuevas tecnologias y fuentes de datos evolucionan con rapidez, a una escala nunca vista, y
muchas de ellas no pueden ser controladas por la OMM ni sus Miembros. Asimismo, es cada
vez mas necesario que la OMM establezca asociaciones entre los sectores publico y privado
para prestar, con mas eficacia, los servicios que requieren los Miembros. El Grupo de Gestiéon
de la CIMO, encabezado por el vicepresidente, el Sr. Forgan, redacté una declaracién de mision
y vision de futuro con respecto a las mediciones ambientales en el marco del Sistema Mundial
Integrado de Sistemas de Observaciéon de la OMM (WIGOS), centrada en la generacién de
mediciones adecuadas a su finalidad, lo que garantizard que, independientemente de la futura
estructura de las comisiones técnicas, se preserve la esencia de la labor de la CIMO. La
elaboracién de directrices sobre mediciones adecuadas a su finalidad representa un verdadero
cambio de orientacidon, mediante el cual se reconoce que, en el caso de algunas aplicaciones,
los sensores mas econémicos, los procedimientos simplificados o los datos alternativos pueden
ser suficientes. La visién no solo encauzard la determinacion de las actividades prioritarias de
la CIMO, sino también respaldara la modificacién de la estructura de gobernanza de la OMM.
La CIMO también ha asumido un papel preponderante en la colaboracién con las otras
comisiones técnicas y las asociaciones regionales para ayudar a crear un nuevo modelo
estructural para la OMM que garantice que todas las necesidades relativas a las mediciones
estén satisfechas de forma adecuada en la nueva estructura.

Avances de la CIMO durante el periodo 2014-2018

3. La labor realizada durante el periodo entre reuniones por el Grupo de Gestién, los
equipos de expertos, los equipos especiales y los lideres tematicos fue particularmente valiosa
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para la CIMO, al igual que las contribuciones aportadas por los Miembros que organizaron
intercomparaciones, reuniones de expertos y otras actividades de la CIMO durante dicho
periodo. Sin esas contribuciones de los Miembros, los resultados alcanzados por la CIMO no
hubieran sido posibles. Los avances logrados por la Comision desde su decimosexta reunion,
en apoyo de las siete prioridades de la Organizacién, el WIGOS, el Marco Mundial para los
Servicios Climaticos, la reduccion de riesgos de desastre, los servicios meteorologicos
aeronauticos, la vigilancia de las regiones polares y montafosas, el desarrollo de la capacidad
y la gobernanza de la OMM, fueron directamente atribuibles a los esfuerzos desplegados por
los expertos de la CIMO.

TECO 2016 y TECO 2018 de la CIMO

4. La Conferencia Técnica de la CIMO de 2016 (TECO 2016) se celebré junto con la
Exposicion Mundial de Tecnologia Meteorolégica de 2016, el segundo Taller Internacional sobre
Metrologia para la Meteorologia y la Climatologia de 2016 y el primer Foro Internacional de
Usuarios de Sistemas de Telecomunicacion de Datos Satelitales (SatCom 2016), en Madrid
(Espaia), por amable invitacién del Representante Permanente de Esparfia ante la OMM, el Sr.
Miguel Angel Lopez Gonzélez. En total, aproximadamente 400 personas asistieron a la TECO
2016, que se llevd a cabo durante cuatro dias. Luego de la conferencia, la Secretaria de la
OMM organizé una encuesta entre los participantes. Los resultados de la encuesta fueron muy
positivos y ayudaron a comprender los aspectos que funcionaron bien y aquellos que podrian
mejorarse. Considerando la busqueda permanente de posibilidades de mejora de la CIMO, el
presidente recomendd que los representantes de los Miembros de la CIMO que asistieron a la
TECO 2018 completaran la encuesta de 2018 que se les habia entregado.

Conferencia Internacional sobre Estaciones Meteoroldégicas Automaticas

5. La CIMO dirigi6 la organizacion, en colaboracién con la Comisién de Sistemas
Basicos (CSB), de la Conferencia Internacional sobre Estaciones Meteorologicas Automaticas
de 2017. La conferencia se celebr6 en Offenbach am Main (Alemania), por amable invitacion
del Servicio Meteorolégico de Alemania (DWD), del 24 al 26 de octubre de 2017, y el tema de
la conferencia fue “Estaciones meteoroldgicas automaéaticas para la inteligencia medioambiental.
Las estaciones meteoroldgicas automaticas en el siglo XXI”. La conferencia tuvo resultados
muy satisfactorios y atrajo alrededor de 100 participantes. Ademas de las

35 exposiciones orales y las 22 presentaciones de carteles, se organizaron tres sesiones de
debate sobre las necesidades de formaciéon profesional y competencias en materia de
automatizacion de las mediciones, la utilizacion de datos de asociados distintos de los SMHN,
y las oportunidades y amenazas que suponen las estaciones meteorolégicas automaticas de
bajo costo.

La CIMO y el WIGOS

6. Desde el Decimosexto Congreso Meteorolégico Mundial, se ha avanzado
notablemente en la aplicaciéon de la fase preoperativa del WIGOS vy la elaboracion de la visiéon
del WIGOS para 2040. El Sr. Calpini copresidio el Grupo de Coordinacion Intercomisiones sobre
el WIGOS, y varios expertos de la CIMO colaboraron con los equipos del WIGOS. La reciente
aplicacion satisfactoria de la herramienta de analisis y examen de la capacidad de los sistemas
de observacion (OSCAR) se debid, en gran medida, al importante papel que desempefio el
presidente en la obtencién de considerables recursos humanos y financieros dentro de Suiza.
MeteoSwiss ha colaborado con la OMM para llevar a feliz término este complejo proyecto, que
actualmente es uno de los componentes fundamentales del WIGOS. OSCAR proporciona los
metadatos relacionados con las mediciones y constituye la fuente de la vigilancia de la calidad
de las mediciones en todo el mundo.
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Guia de Instrumentos y Métodos de Observacion Meteorolégicos de la OMM

7. La Guia de la CIMO actualmente esta disponible en otros idiomas de la OMM. Las
contribuciones especificas de la Comision al WIGOS se plasmaron en la colaboracién con otros
programas de la OMM, la Organizacion Internacional de Normalizacién (ISO), la Oficina
Internacional de Pesos y Medidas (BIPM) y la Asociaciéon de la Industria de Equipos
Hidrometeorolégicos (HMEI), a fin de preparar una nueva edicion de la Guia de Instrumentos y
Métodos de Observacion Meteoroldgicos de la OMM (OMM-N®° 8, Guia de la CIMO), por ejemplo,
mediante la elaboraciéon de una parte completamente nueva de la Guia sobre la medicién de la
variable de la criosfera, la incorporacion de una nueva norma conjunta OMM/ISO y la mejora
de las directrices elaboradas en colaboracion con el proyecto MeteoMet de la Asociaciéon
Europea de Institutos Nacionales de Metrologia (EURAMET) sobre la organizacion de
comparaciones entre laboratorios y las incertidumbres en las mediciones relacionadas con las
diferentes clasificaciones de emplazamientos. El Consejo Editorial de la Comisién ha logrado
importantes avances en la produccion de la edicion preliminar de 2018 de la Guia de la CIMO,
que incluye diversas actualizaciones o capitulos integramente revisados que han sido
elaborados o examinados por equipos de expertos de la CIMO. El presidente exhort6 a los
Miembros a que participaran activamente para lograr que se tradujeran las versiones
actualizadas.

Nueva edicion web del Atlas Internacional de Nubes

8. La nueva edicion web del Atlas Internacional de Nubes, publicada el Dia
Meteorolégico Mundial de 2017, fue recibida con gran entusiasmo por los profesionales y el
publico en general. El Atlas, elaborado en colaboracién con el Observatorio de Hong Kong y
alojado por este, ha sido distinguido por Atmospheric Science Librarians International (ASLI)
con el premio ASLI Choice Science Award 2017 por la innovadora iniciativa de crear una
version actualizada en linea de esta prestigiosa obra. El éxito de la nueva ediciéon se debid
principalmente a la dedicacion demostrada durante un largo periodo por todos los miembros
del equipo especial responsable de este proyecto. Un triunfo futuro sera la finalizacién de la
traduccion del sitio web a todos los idiomas de la OMM, tarea que es propiciada por el apoyo
técnico del Observatorio de Hong Kong vy la financiacion conjunta de Suiza y la OMM, y
permitird que muchos mas expertos de todo el mundo puedan acceder al Atlas.

La CIMO, las otras comisiones técnicas y las asociaciones regionales

9. También en el marco del WIGOS, en los ultimos afios ha habido una satisfactoria
cooperacion entre la CIMO y las asociaciones regionales y las otras comisiones técnicas de la
OMM. Esta cooperaciéon con las otras comisiones técnicas ha sido decisiva en la actualizacién
de la Guia de la CIMO, como se menciond anteriormente, para la elaboracion de las normas
conjuntas OMM-ISO y, por ejemplo, para el Experimento de intercomparacion de la
precipitaciéon sélida de la OMM (SPICE). Se hizo especial hincapié en la evaluacion de los
Centros Regionales de Instrumentos en apoyo de las asociaciones regionales y sus actividades
conexas en los planes regionales de ejecuciéon del WIGOS. En la nueva estructura propuesta de
la CIMO, también se atenderd la constante necesidad de facilitar una cooperacién mas
estrecha con las asociaciones regionales, a fin de establecer sinergias que permitan evitar la
duplicaciéon del trabajo y garantizar que los productos de la Comision satisfagan las
necesidades de los usuarios. Un buen ejemplo de ello es la creacién, a instancia de la CIMO, de
dos equipos de expertos interprogramas con la CSB, uno sobre radares meteorolégicos
operativos, encabezado por la CIMO, y otro sobre mediciones desde aeronaves, dirigido por la
CSB. El establecimiento del Equipo de Expertos Interprogramas sobre Radares Meteorolégicos
Operativos permitié reunir a expertos en radares meteoroldgicos de diferentes equipos y
fomentar las sinergias y el mejor uso de los recursos y los conocimientos especializados.
Actualmente, este equipo es una comunidad de expertos sélida y reconocida que cumple una
funcién importante en la coordinacion y la expansion del intercambio de datos de radares
meteoroldgicos a nivel mundial, lo que se prevé que tendrad un gran impacto en los servicios
que se brindan a los usuarios.
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Competencias en materia de observaciones

10. El presidente elogi6 a los miembros del Equipo Especial sobre Competencias de la
CIMO por la eficiencia y la eficacia con que definieron las competencias pertinentes a los
especialistas que trabajan con los instrumentos y las observaciones: las competencias se
aplican al personal que realiza observaciones meteorolégicas, que instala y mantiene los
instrumentos, que efectlda las calibraciones de los instrumentos y que gestiona los programas
y las redes de observacion. Las competencias generales se han incluido en la parte V del
Volumen | del Reglamento Técnico (OMM-N© 49), y las competencias detalladas se
incorporaran en la edicion de 2018 de la Guia de la CIMO antes mencionada.

La CIMO y la HMEI

11. Se mantiene la intensa colaboracion con los fabricantes de instrumentos a través de
la Asociacion de la Industria de Equipos Hidrometeorolégicos (HMELI). El presidente expreso su
agradecimiento a los numerosos expertos de la HMEI que contribuyeron favorablemente a las
actividades y reuniones, los talleres de formacion y las intercomparaciones de instrumentos de
los equipos de expertos de la CIMO.

12. Se elogid especialmente la colaboracién con la HMEI en la elaboracién de la plantilla
de los documentos de especificaciones de licitaciones de las estaciones meteoroldgicas
automaticas. La plantilla fue elaborada inicialmente por la HMEI, con el apoyo del

Banco Mundial, antes del examen detallado que realizé el Grupo de Gestiéon de la CIMO, con la
asistencia de un experto en comision de servicios respaldado por la Oficina de Meteorologia de
Australia. La plantilla de licitaciones constituye una herramienta valiosa para los Miembros que
llevan a cabo procesos de adquisiciones de estaciones meteoroldgicas automaticas y se
encuentra disponible en el sitio web para que los Miembros envien sus comentarios. Estos
comentarios seran fundamentales para determinar la utilidad de la herramienta y decidir como
mejorarla.

La CIMO vy la I1SO

13. Se mantiene la fructifera colaboracion entre la OMM y la ISO en la elaboraciéon de
normas técnicas conjuntas 1ISO/OMM, que ha dado como resultado la reciente publicaciéon de una
norma sobre teledeteccion en superficie del viento mediante un sistema lidar Doppler heterodino
(parte 2, de la serie de lidares de 1SO: 1SO 28902-2:2017) y la finalizacién de una norma sobre
radares meteorolégicos (parte 1, Desempefio y especificacion de sistemas: 1SO 19926-1). La
CIMO ha aceptado contribuir a la elaboraciéon de una nueva norma sobre teledeteccion en
superficie del viento — radar perfilador de viento (norma ISO 23032) y de otra norma sobre
teledeteccién en superficie de parametros meteorolégicos — lidar de retrodispersién de las
particulas (norma ISO 28902-4). Asimismo, se continda colaborando con la ISO en la revisiéon de
otras normas relacionadas con los instrumentos meteorolégicos e hidrolégicos.

La CIMO, la BIPM y la comunidad de la metrologia

14. La colaboracion entre la CIMO y la comunidad de la metrologia se ha materializado
en diferentes niveles. El presidente ha representado a la Comisiéon en el Consejo de
Investigacion de EURAMET y en su Grupo Especial sobre Medioambiente. Distintos expertos de
la BIPM han participado en varios equipos de expertos de la CIMO y han contribuido de manera
muy positiva a su labor y sus resultados. El Laboratorio Nacional de Fisica de Londres (Reino
Unido) organizé una reunién reducida del Equipo Especial sobre Valores de Referencia de la
Radiacién de la CIMO, en la que participaron representantes de la BIPM, quienes ejercieron
una influencia muy positiva en la labor del equipo. Los expertos de la BIPM han solicitado a la
OMM, a través de la CIMO, una lista de los temas principales que la OMM desea que la
comunidad de la metrologia analice, de modo que la comunidad pueda consultarla a la hora de
elaborar propuestas y proyectos de investigacion, por ejemplo, en el contexto de los proyectos
del Programa Europeo de Metrologia para la Innovacién y la Investigacion (EMPIR). En el
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marco del proyecto MeteoMet de EURAMET, se han llevado a cabo numerosas actividades que
han permitido estrechar considerablemente los vinculos actuales entre los expertos de
metrologia y meteorologia de Europa. Se organizé una comparacion entre laboratorios en
Europa con la participacion de todos los Centros Regionales de Instrumentos de la Asociacion
Regional VI y numerosos laboratorios de calibracién de los SMHN, y los procedimientos creados
durante esa comparacion actualmente se aplican a otra comparacion entre laboratorios en las
Asociaciones Regionales Il y V.

Experimento de intercomparacion de la precipitacion sélida

15. El informe final del proyecto Experimento de intercomparacion de la precipitacion
sélida de la OMM (SPICE) se ha publicado recientemente en el marco de la serie de informes
sobre instrumentos y métodos de observacion. La intercomparacion fue sumamente fructifera
y no habria sido posible sin la cooperaciéon voluntaria de todos los miembros del equipo y los
fabricantes participantes. Se encomié a la Sra. Rodica Nitu por su competente liderazgo como
directora del programa SPICE.

Duodécima Comparacion Internacional de Pirhelibmetros y Segunda
Intercomparacion Internacional de Pirogedmetros

16. La Duodécima Comparacion Internacional de Pirheliometros se llevé a cabo en el
Observatorio Fisico-Meteorolégico de Davos/Centro Radiométrico Mundial de Davos (Suiza) en
2015, en conjunto con la Segunda Intercomparacién Internacional de Pirogedmetros. Las dos
intercomparaciones demostraron claramente una mejora importante en lo que respecta a la
incertidumbre y la trazabilidad de las mediciones de las radiaciones de onda corta y larga.

La excelente ejecucion de las dos intercomparaciones y la pronta publicacion de los resultados
fueron posibles gracias a la labor de todo el personal del Centro Radiométrico Mundial de
Davos, bajo la acertada direccion del Sr. Wolfgang Finsterle (Duodécima Comparacion
Internacional de Pirheliometros) y el Sr. Julian Groebner (Segunda Intercomparacion
Internacional de Pirogedmetros).

La estructura de la CIMO

17. La estructura y el mandato de la CIMO se habian modificado considerablemente en
la decimoquinta reunidon de la Comisién para reflejar las nuevas prioridades de los Miembros y
la contribucién prevista de la CIMO al WIGOS, mientras que en la decimosexta reunién de la
Comision solo se realizaron pequefios ajustes para subsanar algunas deficiencias y aumentar la
eficiencia. En la reuniéon actual se han propuesto diversos cambios en la estructura con miras a
aumentar ain mas la eficiencia y, especialmente, preparar mejor a la Comisién para la futura
reestructuracion de las comisiones técnicas de la OMM, que esté previsto que se realice en el
Decimoctavo Congreso Meteorolégico Mundial, en 2019. La mayor parte de la labor del Grupo
de Gestiéon de la CIMO durante los ultimos meses ha estado orientada especificamente a
mejorar los mecanismos de trabajo de la Comision, de modo que esté en condiciones de
brindar servicios 6ptimos a los Miembros de la OMM en el nuevo mundo de los macrodatos y la
colaboracion entre los sectores publico y privado que se avecina.

Observaciones finales

18. Para concluir, el presidente expresé su sincero agradecimiento y reconocimiento a
todos los expertos de la CIMO que habian contribuido al amplio abanico de actividades
realizadas en el periodo entre reuniones para garantizar la mejora continua de los sistemas de
observacion que utilizan los Miembros y la calidad general de las observaciones. Asimismo,
comunicé que habia finalizado su segundo mandato y que renunciaria a su cargo de presidente
de la Comisioén. Por ultimo, instdé a su sucesor a que continuara respaldando activamente la
transicion de la CIMO hacia la nueva estructura de gobernanza de la OMM.
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1. Progress and Achievements

1.1 Expert Team on Operational In Situ Technologies (ET-OIST)
General

1.1.1 The focus of this expert team is on the evaluation and development of

measurement classifications in view of standardization, and on recommended
practices and improvement of guidance material. Based on the ET workplan a large
number of tasks were initiated, each with a specific priority. The major tasks are:

(a) Guidelines on combining information from composite observing systems;

(b) Further develop and finalize guidelines on migration from manual to automated
observations;

(c) Siting classification (implementation and follow-up);

(d) Sustained performance classification for observing stations on land;

(e) Metadata standards;

() Standard for the classification of instruments for rainfall intensity measurements;
(g) Collaborate with ISO TC 180 on review of radiation standards;

(h) Liaise with COST action on snow measurements.

Apart from a number of teleconferences, the expert team met jointly with the Expert Team on
Developments in In Situ Technologies (ET-DIST) on 21-23 June 2017. Such a joint meeting
had the advantage to mutually cooperate, in particular on items with an overlapping nature.

Guidelines on combining information from composite observing systems

1.1.2 Due to automation and further development of remotely sensed observations (both
surface- and satellite-based) there is an increasing interest in combining
information from composite observing systems based on very diverse technologies.
The integration of in situ raingauge measurements with weather radar data is a
good example of such integration. Studies on this topic resulted in a draft
Instrument and Observing Methods (IOM) report with the same title, which is
expected to be published soon.

Migration from manual to automated observations

1.1.3 The transition of manual to automated observations remains for a long term a big
challenge for many Members. Although guidance material is available, and
conferences like Technical Conference on Meteorological and Environmental
Instruments and Methods of Observation (TECO), the International Conference on
Experiences with Automatic Weather Stations (ICEAWS) in the past and the
International Conference on Automatic Weather Stations (ICAWS) in 2017 offered
the opportunity to exchange experiences. Support on this process to develop
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sustainable AWS networks is continuously requested by Members. It is concluded
that although the availability of guidance material is sufficient, the lack of
knowledge, experience and skillness of personnel (at all levels) is the major
bottleneck. Typically, the complexity related to the introduction of new, modern
equipment, digital data communication and processing and, network-related data
management is underestimated. Moreover, the introduction of automated systems
based on AWS networks requires a clear strategy for network and data
management, which are outside of CIMO's responsibility. Based on further
investigations on the users’ critical problems, the development of courses to train
NMHS personnel at various levels (management included) and to learn how to
establish and operate AWS networks is suggested to be a matter of high priority.
This activity should be developed by, for example a task team, preferably in close
cooperation with the Commission for Basic Systems (CBS).

Station classification

1.1.4

@

(b)
1.1.5

1.1.6

Metadata
1.1.7

Two tasks addressed the further development of classification schemes of stations
situated on land:

siting classification scheme by variable associated to the exposure of instruments
(published in the CIMO Guide, Annex 1.B, Siting Classifications for Surface
Observing Stations on Land)

Measurement Quality Classification Scheme (by measurand), to be published.

The introduction of the siting classification scheme by Members is ongoing and has
resulted in a number of publications providing experiences with the scheme. Many
of those publications are accessible through WMO/CIMO Knowledge-sharing portal.
An overview of these experiences could be published as an IOM report. These
experiences should result in further improving of this scheme. Important foreseen
updates include improvement of the expected measurement uncertainties
contributions associated with each class and refinement related to the attitude of a
station. For instance, stations located in or near polar regions should be judged
differently compared to stations in the middle latitudes or in the tropics.

The scheme for the Measurement Quality Classification is finalized and submitted to
CIMO-17 for its approval. In this scheme four classes are defined (indicated by
from A to D) and for ten variables, called measurands. The classes in this scheme
are associated in the first place to stated target uncertainty budgets. The budget
values are associated with resolution and the frequency of calibration, verification
and maintenance.

Within the WIGOS framework, a WMO metadata standard has been developed and
published as a part of the WMO Regularly Material. For this development, CIMO was
represented in the Task Team on the WIGOS Metadata. It was noted that elements,
relevant to be reported as metadata and associated to the observing practices, as
documented in the CIMO Guide, were already published in the Manual on the Global
Observing System, and do not need further updates.

Rainfall Intensity Measurements

1.1.8

An action was started to develop a standard for the classification of instruments for
rainfall intensity measurements. The initiative came from the hydrological
community with support from the Commission for Hydrology (CHy). The
measurement of precipitation intensity (apart from precipitation amount) was
endorsed years ago, resulting in the formulation of uncertainty requirements and
WMO instrument intercomparisons. This measurement is relevant for the
nowecasting of flood warnings and the comparisons and validation of precipitation
radar data. Nevertheless, the NMHS's are not exchanging precipitation intensity
data on a large scale, so there is a limited interest for such a standard. However,
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within I1ISO a development of such a standard is foreseen and cooperation with 1SO
is relevant to prevent ambiguities with existing WMO guidance material.

Radiations standards, published by 1SO

1.1.9 ISO has published five standards on solar energy measurements. For more than 25
years these standards are in force but not updated yet. Recently, however, the I1SO
Technical Committee on Climate Measurements and data has reviewed and
proposed to update 1ISO 9060:1990, "Solar energy - Specification and classification
of instruments for measuring hemispherical solar and direct solar radiation™.
Members of the Association of Hydro-Meteorological Equipment Industry (HMEI)
have suggested to WMO to contact ISO on this development, because the proposed
changes might not be in agreement with observing techniques, as recommended by
CIMO, or might not be feasible for common observing practices.

Snow measurements

1.1.10 The European Cooperation in Science and Technology (COST) has started an action
to design a "European network for a harmonised monitoring of snow for the benefit
of climate change scenarios, hydrology and numerical weather prediction” (ESSEM
COST Action ES1404). A number of NMHSs participate in this action and WMO has a
liaison with this action by the chairman of the ET-OIST.

1.2 Expert Team on Developments in In Situ Technologies (ET-DIST)
General
1.2.1 The ET met via WebEx meetings on a regular basis over the intersessional period to

progress most of the items in the work plan.

1.2.2 Several ET members attended the ICAWS-2017 meeting and presented material
that has been developed as a part of the group’s work plan, in particular on
economical AWS.

1.2.3 Collaboration between ET-DIST and ET-OIST has been strong over the
intersessional period resulting in two significant joint contribution to the update of
the CIMO Guide:

(a) Automatic cloud type and amount observations including new details on the use of
sky cameras; and

(b) A significant contribution from ET-DIST members has been made towards the
development of the new "MEASUREMENT QUALITY CLASSIFICATIONS FOR
SURFACE OBSERVING STATIONS ON LAND", referred to simply as the
"measurement quality classification scheme", taking into account the Instrument
Performance Monitoring activities of the ET-DIST. The significance of this new
classification scheme is that, when used together with the companion siting
classification scheme, it enables to define the overall measurement uncertainty, or
expanded measurement uncertainty, of ten defined measurands.

Towards calibration of ceilometers, visimeters and present weather sensors and
Present weather phenomena sensor output uncertainty definition

1.2.4 The CIMO Guide chapters on ceilometers (Part I, Chapter 15), visimeters (Part I,
Chapter 9) and present weather sensors (Part I, Chapter 14) were each reviewed
and revised in collaboration with other CIMO expert teams.

1.2.5 Experts noted during the process of contributing to the Present Weather chapter
that this chapter needs significant input to bring it up to the overall standard of the
other chapters. It is recommended that the Commission request a specific task for
the appropriate ET to review the CIMO Guide chapter on Observation of present
and past weather; state of the ground in the next intersessional period.
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In addition to the CIMO guide update on automatic cloud type and amount
observations, preliminary work was started on the background material for an 1OM
report on automated cloud type identification. This work should be carried forward
to the next intersessional period.

Due to a lack of resources, the specific work on definition of present weather
phenomena sensor output uncertainty was not able to be performed. This work
should be carried forward to the next intersessional period.

Guidance material on detecting volcanic ash and of determining vertical profiles of
volcanic ash content more accurately

1.2.8

Due to work loads and likely overlap with the possible Lidar Intercomparison
feasibility being performed by ET on instrument Intercomparions (ET-11) this task
was not included in the work plan of the ET-DIST. After consideration of the
preliminary work performed by the ET-11 and the likely longer time-line for any
possible intercomparison, it is recommended that this task be re-established for an
ET during the next intersessional period.

Development of standard procedures and algorithms to ensure uniformity and
traceability of the observational data to Sl

1.2.9

1.2.10

An "Instrument Performance Monitoring Survey" was carried out and the draft
results of the survey were distributed in 2017. Subsequently the results of the
survey were used to produce guidance material for update of the CIMO Guide, and
this has been submitted to the CIMO Editorial Board.

Work has progressed for the IOM report on Long-Term Performance of Surface
Sensors and will be continued through 2018. To ensure this work continues to a
successful completion, the appropriate support needs to be put into place.
Therefore it is recommended that this task be carried forward to the next
intersessional period.

Guidance material on enabling instruments to be more resilient to extreme or
hazardous weather conditions

1.2.11

Good progress was made on guidance material for the design and installation of
instruments and measurement infrastructure, to sustain measurements in extreme
weather conditions such as in polar and alpine regions. Guidance material for
"Extreme Weather" in a new annex to CIMO Guide Chapter 1 of Part | has been
drafted and submitted to the CIMO Editorial Board.

Guidance material on measurement of icing conditions and the Investigation on
developments on characterization of the surface, snow packs

1.2.12

The task on creating guidance material for Polar Observations was put on indefinite
hold for part of the inter-sessional period due to loss of the assigned expert. The
team collaborated with the Global Cryosphere Watch team in developing a new
chapter on Measurement of Snow. It is recommended that this task be carried
forward to the next intersessional period.

Guidance material on use of Economical AWS

1.2.13

A significant review of the state of the technology in the industry has been carried
out during the intersessional period. It was noted that new devices were appearing
in the market place throughout the four year work program, confirming that this is
a technology area of rapid change.
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A paper based on the work of the ET was presented at ICAWS-17, namely Desktop
analysis of commercially available "All in One" and "Compact" weather stations-
How well can we do it? J Warne. The paper confirms that there is a wide range of
performances across commercially available systems and provides some insights
into how to evaluate systems against requirements so that they are "fit for
purpose".

Guidance material on Economical AWS, as an annex to Chapter 1 of Part Il for the
CIMO Guide, has been prepared and submitted to the CIMO Editorial Board.

Given the rapid nature of change in this area it is expected there will be continual
developments in the technology and implementation methods for low cost AWS. It
is therefore recommended that a task for ongoing review of this topic be carried
forward to the next intersessional period.

Guidance material on the Implementation of Environmentally Friendly Radiosondes

1.2.17

1.2.18

1.2.19

Extensive research and investigation was undertaken into what innovations have
been made in this field over the previous five years and it was identified that
unfortunately only minimal progress has been made.

The ET therefore changed focus from reporting on progress that had been made,
towards producing guidance material on environmentally friendly practices for users,
and suggestions to manufacturers to help stimulate progress in the manufacture of
environmentally friendly radiosondes.

Guidance material on the environmentally friendly practices for the use of
radiosondes, and towards potential manufacturing improvements towards
producing environmentally friendly radiosondes, have been submitted to the CIMO
Editorial Board, to be included as an annex in the CIMO Guide, Part I, Chapter 12.

Guidance material on the measurement of soil moisture

1.2.20

1.2.21

1.3

General

1.3.1

A survey of national practices with respect to Soil Moisture was conducted and the
results reviewed.

Due to a lack of resources in the ET and other higher priority work, the survey
results were not able to be progressed into the development of standards on soil
moisture measurement for global soil moisture measurements, in support of the
International Soil Moisture Network (ISMN). It is recommended that this task be re-
established during the next intersessional period.

Expert Team on Instrument Intercomparisons (ET-11)

Over the intersessional period the ET met via WebEx meetings on a regular basis,
and had two face-to-face opportunity meetings (while attending other planned
events). There was initial enthusiasm in the tasks. The resignation and inability to
replace several ET members later in the intersessional period reduced the core ET
to only four members including the chairperson, and this significantly inhibited the
ability to complete several of the ET tasks.

SPICE Final Report

1.3.2

Publication of the final SPICE Report on the WMO website is expected around the
time of the CIMO-17 session, October 2018. It is expected that the report will
include input that will be used for the review of the Siting Classification Scheme and
the Measurement Performance Classification Scheme under the topic of
measurement of Solid Precipitation and Snow on Ground, the provision of quality
controlled and documented datasets to the community, and CIMO Guide updates
covering the following topics:
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Precipitation measurement;

Operational use of automatic instruments, including technical specification
recommendations; and

Measurement of snow (linked with the development of the GCW best practice
guide).

It is recommended that the task for production of CIMO Guide updates and
guidance material resulting from SPICE be carried over to the next intersessional
period.

Potential Future Intercomparison of ceilometers and lidars for the detection of
Aerosols and Volcanic Ash

1.3.4

1.3.5

1.3.6

The Task Team has been preparing a project feasibility study and the report is
waiting on the outcome of discussions between experts about the role of dust in
detecting ash to finalize the report. It is recommended that the significant work
performed on this task be carried forward to the next intersessional period for
completion.

Experts from Japan have signalled a potential location, Kagoshima, to perform an
intercomparison. It is recommended that this offer be followed up by the relevant
expert team in the next intersessional period.

It has been identified the DWD Lindenberg are performing an Ceilometer
Performance Experiment. It is recommended that the ET enter discussions with
DWD to discover if the DWD experiments may be expanded to assist with the
Intercomparison of ceilometer and lidar for the detection of Aerosols and Volcanic
Ash.

Recommendation for the two most likely international intercomparisons and
feasibility reports for those two intercomparisons, demonstrating their expected
impact on consistency of observations

1.3.7

1.3.8

1.3.9

Refer to the previous paragraphs for the item "Intercomparison of ceilometers and
lidars for the detection of Aerosols and Volcanic Ash". It is recommended that the
proposal for this intercomparison be discussed at CIMO-17.

Feasibility Study WMO-CIMO Upper-Air Instrument Intercomparison. The previous
feasibility study was reviewed and the subsequently re-reviewed by a new project
leader, and a report prepared, see "WMO-CIMO Upper-Air Instrument
Intercomparison TT-UAII Report to WMO-CIMQO". The report concluded that there
were compelling reasons to perform and Upper-Air Instrument Intercomparison,
together with a need to include more manufacturers; there are new radiosonde
models since the last intercomparison in 2010; Essential Climate Variables (ECV)
need to be considered; and remote sensing techniques should be included. There is
a tentative plan in place by DWD, using the Lead Centre Lindenberg facility, to
perform the project in 2021. It is recommended that the feasibility study "WMO-
CIMO Upper-Air Instrument Intercomparison TT-UAIl Report to WMO-CIMQO" be
discussed at CIMO-17.

One new potential future intercomparison has been identified and a feasibility study
independently prepared and presented to the ET, namely: "Feasibility Study of an
Intercomparison of Thermometers and Radiation Shields". It is recommended that
the proposal for this intercomparison be discussed at CIMO-17.


https://www.wmo.int/pages/prog/www/IMOP/meetings/MG-15/CIMO_MG_15_Report%202.2(3)_ET-II-A3_Appendix%20IV.pdf
https://www.wmo.int/pages/prog/www/IMOP/meetings/MG-15/CIMO_MG_15_Report%202.2(3)_ET-II-A3_Appendix%20IV.pdf
https://www.wmo.int/pages/prog/www/IMOP/meetings/MG-15/CIMO_MG_15_Report%202.2(3)_ET-II-A3_Appendix%20III%20.pdf
https://www.wmo.int/pages/prog/www/IMOP/meetings/MG-15/CIMO_MG_15_Report%202.2(3)_ET-II-A3_Appendix%20III%20.pdf
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A proposal has been identified, with expressions of interest from ET-OIST, Lead
Centre Italy, NCAR USA and RIC Japan, for the intercomparison of “dual purpose
non-catchment type instruments for solid and liquid precipitation measurement
(remote-sensing/new technologies for both precipitation and visibility/present
weather measurements for AWS). It is recommended that the proposal for this
intercomparison be discussed at CIMO-17.

»l

Liaison with other ETs, RAs and communities (BSRN, GAW, WCRP, etc.) on results of
and intentions for intercomparisons

1.3.11

1.3.12

1.3.13

1.3.14

1.4

General
1.4.1

There have been no results, papers or outcomes from the national China solid
precipitation intercomparison supplied to the ET for review. It is recommended that
this task be carried over to the next intersessional period.

WMO Radiation Intercomparisons: The 4" WMO Regional Pyrheliometer Comparison
(RPC) of RA I, jointly held with RA V, had been reviewed and an IOM report is
published. It has been identified that the mechanism of regular IPCs is a key
element for traceability and homogeneity of radiation measurements around the
world, however the frequency of such events may be inadequate. It is
recommended that the Commission request a task be included for the future ET to
review the adequacy of the current program and if necessary propose a new
mechanism and/or intervals.

The previous list of potential International Instrument Intercomparisons recorded at
CIMO-16 (WMO n. 1138, Annex Il), has been reviewed, categorized and prioritized,
and is presented in Annex 1. It is suggested that this table is reviewed at CIMO-17.
It is further recommended that during the next intersessional period a survey is
carried out with the objective of creating an updated table (with web links and
contact points) of planned/started/concluded/ongoing instrument intercomparisons,
and that this list be presented on the WMO/IMOP website.

There is no CIMO Guide updates resulting from the work of ET-II.

Expert Team on Aircraft-Based Observations (ET-AO)

Much of the work of this expert team has been of an ongoing nature and based on
a workplan with quite a large number of tasks and activities, primarily aimed at the
development of new or improved documentation and also the implementation of
new or improved on-board AMDAR software in support of the Aircraft Meteorological
Data Relay (AMDAR) programme. In addition to activities related to these matters,
the team has also coordinated or undertaken activities on:

e data quality improvements, for example by investigating temperature biases;

e validation and implementation of water vapour and liquid content measurements;

e establishment of standards and implementation of turbulence measurements;

e investigating new or improvements to existing communication technologies;

e maintaining the AMDAR On-board Software Functional Requirements Specification
(AOSFRS, IOM Report No. 115);

e assessment of new upper air observing technologies such as with unmanned aerial
vehicles (UAV).

1 Dual purpose means that “Non-catching type solid/liquid precipitation instruments” and
“visibility/present weather sensors” generally coincide in many cases or all, in other words they have
the same measurement principle. So it can be used as a two-in-one international intercomparison of
significant importance for “precipitation measurement” sector and new technologies implemented in

AWS.
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The expert team works closely with the CBS expert team on Aircraft-Based
Observing systems (ET-ABO). Both expert teams were established in order to
continue and develop the work of the previous WMO AMDAR Panel, which ceased
activities in 2012. Although the activities of both expert teams are very well
coordinated and harmonized to avoid duplication of effort, the members of both
teams have recommended that the amalgamation of the two teams into a single
inter-programme expert team (IPET) should be considered by the management
groups of CIMO and CBS. It is expected that this amalgamation would result in a
more efficient program while maintaining the high level of output that has been
achieved over the past six years. Both CBS and CIMO management groups agreed
that this was also in line with the foreseen restructuring of WMO. This agreement
resulted in a decision by EC-70 (Decision 37 (EC-70), Inter-programme Expert
Team on Aircraft-based Observing Systems) to form the IPET-ABO, governed by
CBS in collaboration with CIMO.

Quality evaluation, investigating of temperature biases

1.4.3

Air temperature bias in the AMDAR observing system has been an ongoing concern
of the programme and data users for many years. Key findings, outcomes and
recommendations are to be published in a paper titled, AMDAR Temperature Bias
and the Exploitation of Mode-S EHS Registers. The signature of the temperature
bias from AMDAR observations was being investigated and characterized, by
assuming that the observed total bias consists of a flight phase depending part, a
Mach number related part, and a constant part. It is expected that a final report will
be published as an 10OM report before the end of 2018.

Water Vapour Measurement (WVM)

1.4.4

1.4.5

1.4.6

Presently 148 aircraft (USA: 139, Europe: 9) of the worldwide AMDAR fleets had
been equipped with the Water Vapour Sensing System (WVSS-I1), which is based
on a laser absorption, air-sampling method. Quality control results have shown that
humidity derived from WVSS-II is of very high quality, with biases measured with
reference to the first guess fields of numerical models to be consistently in the
range of a few per cent of relative humidity, only. That means that these
measurements, observed by aircraft up to an altitude of about 12 km (with mixing
ratios down to around 0.05 g/m?®) demonstrate an uncertainty equal to or better
than in radiosonde measurements. These sensors have demonstrated a long record
of stable and reliable operation for many years now, with very little need for
operational intervention, replacement or recalibration. In addition to these AMDAR
WVSS-II-equipped aircraft, about 400 aircraft worldwide had been equipped with the
Panasonic Avionics Corporation (PAC), Tropospheric Airborne Meteorological Data
Reporting (TAMDAR), which uses capacitive sensors to measure and report relative
humidity. This system sends its data directly via a satellite connection to the central
data management hub of Panasonic, from which, subject to a contractual
arrangement with a partner, NMHSs can receive these and other meteorological data
for national applications exclusively.

A strategy for an AMDAR and WVSS-II intercomparison had been established, with
a study providing the outcomes of the data analysis expected to be available before
the end of 2018.

A draft version of an IOM report with a complete history of the testing and validation of
the WVSS-II system for use as a component of an AMDAR observing system had
been finalized. It is expected to be published as an 10M report in the 4™ quarter of
2018.
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Turbulence

1.4.7

Unexpected turbulence encounters are a leading source of occupant injuries.
Turbulence is often invisible to both pilots and remote sensing devices (for example
radar), therefore in situ aircraft observations will help to reduce turbulence impacts.
There are now three known versions of operational in situ turbulence reporting
algorithms, which report eddy dissipation rate (EDR). Technically, EDR (defined as
the cube root of the eddy dissipation rate) is generally reported and has been
adopted as the aviation standard or preferred measurement by both International
Civil Aviation Organisation (ICAO) and WMO. The team had developed and
incorporated the “EDR Implementation Plan” within the wider "Aircraft-Based
Observations Programme Strategy and Implementation Plan”, which will result in
further actions for a successful implementation of EDR reporting.

Developments with AMDAR Software

1.4.8

1.4.9

The coordination of the development of AMDAR On-board Software (AOS) is an
ongoing task to interact with commercial avionics developers towards a more
standardised approach to AOS availability. Such development should be based on
the AOS Functional Requirements Specification (I0OM Report-No. 115). The
approach to progress this task had been initially envisaged through the concept of the
approach to avionics vendors to recommend the development of “generic AOS
modules” through the hosting of an Avionics Vendors Conference, but, as a result of
other activities being prioritized, including the unanticipated development of the
WMO-IATA Collaborative AMDAR Programme (WICAP), this activity has not yet
been completed. The new collaboration with the International Air Transport
Association (IATA) potentially offers an alternative approach to this task by seeking
to involve IATA in the approach to avionics vendors and developers, which requires
the development of an appropriate strategy.

A database of known AOS implementations by WMO Members has been compiled
and is available via the WMO/AMDAR website. This metadata will eventually
become a part of the Aircraft-Based Observing System metadata repository within
OSCAR/Surface. Guidance on AOS development is also available in Guide to
Aircraft-Based Observations (WMO-No. 1200).

Regulatory Material

1.4.10

Guidance material on Aircraft Based Observations is available in the new Guide to
Aircraft-Based Observations (WMO-No. 1200). This Guide refers to the CIMO Guide
(WMO-No. 8, Part Il, Chapter Ill, Aircraft-Based Observations) explaining the
measurement technologies used by aircraft. The expert team has reviewed this
chapter and provided an update, to be published in the next edition of the CIMO
Guide.

Unmanned Aerial Vehicles (UAV)

1.4.11

The team has investigated the rapid and ongoing development of UAV and “drone”
technologies and the potential opportunities to employ such technology to
operationally observe meteorological variables. It was found that advances have
been made with regard to UAV developments to host meteorological payloads, the
integration of UAVs into shared airspace and the wider promotion of societal and
environmental benefits of the use of UAVs, for example emergency services. A
continued expansion of the use of UAVs and therefore the opportunities for
meteorological data provision via such platforms was expected to continue to
increase, particularly if appropriate partners with similar interest and a suitable
business case could be identified. Aspects like airspace management, safety and
data policy and partnerships with manufacturers and operators are considered
crucial factors for future success in this regard. It is concluded that UAVs could be
expected to play a greater role in the provision of upper-air meteorological
observations in the future. Additionally, while there was potential for NMHSs to
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implement such systems as a component of their operational observing systems,
there was also potential to partner with other communities and operators not
necessarily associated with meteorology to derive observations, including the
concept of “crowd sourcing”. It is proposed to undertake a workshop and/or pilot
project on UAV systems in 2019 and to consider their participation in the upcoming
CIMO upper-air inter-comparison.

Task Team on Radiation References (TT-RadRef)

Over the current CIMO inter-sessional period there has only been one special
meeting of the Task Team, and a number of ad hoc meetings (for example, during
the International Pyrheliometer Comparison (IPC), in 2015). Given the nature of
the workplan where comparisons or investigations by individuals were required or
some work was dependent on other outcomes, face-to-face meetings of the whole
Task Team were not considered practical. However, a special meeting was held at
the National Physical Laboratory, UK, in November 2017 and focused on terrestrial
radiation traceability with attendance limited to a majority of Task Team members
and external experts from National Oceanic and Atmospheric Administration
(NOAA), National Renewable Energy Laboratory (NREL) and the Swiss Federal
Institute of Metrology. The other ad hoc meetings occurred when members of the
TT were at the same location.

All the elements of the workplan that have few dependencies on other activities in
the work plan have been successfully completed. Where there are key
dependencies, specifically the confirmation of a specific change in traceability to the
International System of Units (SI) for the World Radiometric Reference (WRR) and
World Infrared Standard Group (WISG), no action has been taken as magnitudes
and uncertainties have yet to be finalized.

WRR SI relationship

1.5.3

There has been considerable work at Physikalish-Meteorologisches Observatorium
Davos — World Radiation Centre (PMOD/WRC) related to the WRR-SI relationship,
including the continuing development of the cryogenic radiometer to enhance its
ability to be used in pyrheliometer comparisons. However, the issue of determining
the transmission of the optical windows that preserve vacuum within the cryogenic
radiometer is still problematic, and the PMOD/WRC cryogenic radiometer is still
unique. That said, the PMOD/WRC in collaboration with other national metrology
laboratories are converging on a difference value between the WRR and Sl units of
irradiance and should be available in the next intersessional period.

Implementation after EC approved scale changes

1.5.4

Through PMOD and the Global Climate Observing System (GCOS) Baseline Surface
Radiation Network (BSRN), investigations on the impact of scale changes for both
solar and terrestrial (longwave) radiation to radiation databases have concluded
that implementation could be achieved for the GCOS solar and terrestrial database.
The changes for the solar components are a straight forward percentage change for
those databases like the GCOS database where the resolution of the quantity stored
is better than three significant figures. However, for terrestrial irradiance the
problem is complicated by the traceability chain to the WISG, and the particular
transfer equation used by national centres for their instrumentation. As a result,
while possible transfer of terrestrial measurements to any revised scale is possible,
the traceability chain is significantly more complex than for solar measurements.
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Special TT meeting on traceability of terrestrial radiation measurements
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1.5.6

1.5.7

1.5.8

1.5.9

The special meeting on traceability of terrestrial radiation measurements
highlighted a number of issues and suggested activities to resolve them; the report
of the meeting is being finalized and should be available in 2018. The meeting was
very successful by bringing together representatives of the GCOS measurement
community (BSRN), PMOD, the developer of an absolute terrestrial radiometer
(NREL) and radiation experts from national metrology institutions. The meeting
noted the significant progress in terrestrial radiation measurements since the 1990s
under the influence of PMOD and BSRN, and the stability of the WISG since its
adoption as an interim terrestrial radiation reference.

Through the work of the field experiments of the TT in Japan and Australia and its
collaboration with an intercomparison sponsored by BSRN in the USA, the results
are supporting the PMOD evidence of a 4-5 Wm™? offset between the instruments of
the WISG that use filtered domes, and new window-less instruments.

Recent work published by the CIMO Testbed in Izania also demonstrated the same
difference between complex radiative transfer models and instruments calibrated to
WISG.

As a result of the compelling evidence of a 4-5 Wm™ offset in moderate
atmospheric water vapour concentrations, the special meeting recommended
increasing the nominal 95 % uncertainty of field measurements promoted by CIMO
and BSRN from 5 Wm™ to 10 Wm™,

The special meeting of the TT also made detailed examinations of the current
traceability chain to the WISG, and the potential to establish a replacement of the
WISG using blackbodies and absolute instruments. The outcome was that while
there was significant potential in these new instruments and methods, more work
needs to be done over the next 3-5 years to ensure a stable and maintainable
terrestrial reference can be developed to replace the WISG before any
recommendations are made to CIMO or the WMO Executive Council (EC).

Future responsibility for solar and terrestrial (longwave) references

1.5.10

1.5.11

Future responsibility for solar and longwave references was examined earlier in the
intersessional period and it was determined that WMO sponsored intercomparisons
like the IPC and coincident comparisons for spectral and terrestrial radiometers
remain the most effective mechanism to promote traceability in solar and terrestrial
radiation measurements. This was further confirmed for traceability of terrestrial
radiation measurements during the special meeting of the TT.

The TT was asked to advise WMO if other international and/or national agencies
should be responsible and accountable for radiation references. During the
intersession period the evidence was quite clear that given the specialized nature of
solar and terrestrial radiometry, the WMO and its World Radiation Centre remains
the most effective organizations to be accountable for solar and terrestrial
references. This was supported by the national metrology specialists that attended
the special meeting of the TT.

WISG Governance

1.5.12

When the WISG was established as an interim terrestrial radiation standard by
CIMO, PMOD/WRC was given responsibility and authority for the WISG. As the
WISG, an interim reference, has now been in operation for over a decade and the
instruments are used continuously and may fail or need to be replaced to resolve
the offset issue instituting a governance structure similar to the WRR was
recommended (see CIMO/DOC 2.3(1), and Annex 2) at the special meeting of the
TT so that the authority rested with WMO under guidance from CIMO.


http://meetings.wmo.int/CIMO-17/English/Forms/AllItems.aspx?RootFolder=%2FCIMO-17%2FEnglish%2F1%2E%20DRAFTS%20FOR%20DISCUSSION&FolderCTID=0x012000F6048677D3525149BDABE6F185FE9E4E&View=%7BF1F00962-C5CB-46FD-9C5B-2AA6B88C91CE%7D
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Importance of BSRN Metadata

1.5.13

1.5.14

In the development of the agenda for the special TT meeting it became clear that a
significant amount of metadata related to terrestrial radiation measurements and
decision processes within BSRN appear to be unavailable as a result of the

transition of the GCOS data base from Eidhgendéssiche Technische Hochschule (ETH)
Zurich, Switzerland to the Alfred Wegner Institute (AWI) Bremerhaven, Germany.
These documents need to be recovered if possible and made accessible

As CIMO has a significant role in the WIGOS measurement community and the

measurement foundations of GCOS, and as at the seventieth session of the WMO Executive
Council a new WMO organization structure were proposed, there should be an CIMO-type
activity to ensure:

@

(b)

the past and future BSRN metadata are accessible after organizational changes,
and

the BSRN quality requirements for station and data validity continue conform to
GCOS principles.

Future activities

1.5.15

The need for a specialist group on Radiation Standards have been proven over the
intersessional period and as a result the suggested activities for a TT or equivalent
have been proposed in CIMO-17/DOC 4.2(1).

Annexes: 2
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ANNEX 1

Potential Future Intercomparisons

. . CIMO-16
Highest priority Priority Proponent Comments
WMO Radiosonde performance intercomparison CIMO .
P P _ ) (?) scheduled in 20212,
(ET-A3-11 Workplan Task 6 — WMO Upper Air Switzerland
N 2 Preferably on regular base
and remote sensing instrument Germany .
. . in future (5/7 years)
intercomparison) ?)
WMO Vertical Aerosol and volcanic ash o
. . . Scientific Reference
concentration by optical remote-sensing CIMO
. - 3 Document (end of March
intercomparison France 2018)
(ET-A3-11 Workplan Task 7)
Of Interest - CIMO to Initiate?
o ¢ Th q Meteomet
WMO Intercomparison of Thermometers an .
L . b new BIPC/CCT | Proposal during CIMO-17
Radiation Shields
ET-A3-11
. ET-OIST Dual purpose: follow-up of
WMO Intercomparison of non-catchment type .
) ) o o LeadCentre | SPICE and comparison of
instruments for solid and liquid precipitation .
. new Italy visibility and present
measurement (remote-sensing/new .
; NCAR USA @ weather sensors (optical)
technologies)
RIC Japan for AWS.
Of Interest - Being performed by other organizations
Ceilometer Performance Experiment at .
. P new DWD Ongoing
Lindenberg
Inter-lab comparison pressure- humidity-
temperature, cooperation with (RA VI) RIC
Slovenia and RIC Philippines new RIC Japan | All planned, link available3
Wind tunnels/anemometer
Precipitation gauges
AWS comparisons for pressure, temperature, new RIC ”
humidity, wind Argentina
Brewer Spectrophotometers intercomparison
for Central Europe Region (Hungary, Slovakia, RIC Planned 2019
Poland) in Ganovce new .
- . Slovakia
Radiation shields for weather sensors at Planned 2018-2020
national level in Bratislava-Keliba
Reference thermometers and reference new
barometers at national level (National Centre RIC China | Planned

Metrology)

2 An international radiosonde intercomparison is scheduled at Lindenberg for the year 2021.
https://www.gruan.org/gruan/editor/documents/meetings/icm-

9/pres/pres_0713_Dirksen_WMOCampaign2019.pdf

3 http://www.wmo.int/pages/prog/www/IMOP/meetings/ET-OpMet_2/CIMO_ET-OpMet-2-
Doc_5.3(2)_Status%20and%20plans%20for%20interlaboratory%20comparisons%620in%20WM0O%20R

A%2011%20and%20V.docx



https://www.gruan.org/gruan/editor/documents/meetings/icm-9/pres/pres_0713_Dirksen_WMOCampaign2019.pdf
https://www.gruan.org/gruan/editor/documents/meetings/icm-9/pres/pres_0713_Dirksen_WMOCampaign2019.pdf
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Regularly scheduled (to be separated into a new list)

WMO International Pyrheliometer CIMO
. 1 Every 5 years
Intercomparison (IPCs) ET-A3-11
WMO International Pyrgeometer Comparisons CIMO . ) )
yrg P ? In conjunction with IPCs
(IPyCs) ET-A3-11
. . . Multi-regional, not
WMO Regional Pyrheliometer Comparisons CiIMO . -
7 international
(RPCs) RAs

Every 2/3 years

WMO Regional intercomparison of reference
pyranometers of the WMO RA VI Members 5 RA VI In conjunction with RPCs.
(global irradiance)

Ongoing (to be separated into a new list)
Final Report in October

WMO SPICE* 6
2018

Completed
WMO High Quality Radiosonde Regional .

9 Q_ Y . . 9 14 It may be deleted from list
Intercomparison, Region Il, China
Lowest priority or no priority (To be removed?)
Surface aerosol concentration intercomparison 4 Is CIMO pertinent?
WMO combined intercomparison of To be included in
thermometer screens/shields in conjunction 8 Canada “Intercomparison of
with humidity-measuring instruments in Artic (2008) Thermometers and
Region Radiation Shields”

To be included in a general
9 campaign of PW sensors in
various climatic regions

WMO intercomparison of Present Weather
Sensors in Tropical conditions

WMO Pilot Intercomparison of sea-level and

. L 10 Is CIMO pertinent?
Tsunami Monitoring Instruments
WMO Intercomparison of Hydrological gauges
to cover both normal conditions and extreme 11 Is CIMO pertinent?

events

To be re-formulated of
possibly included in n. 2 or
n.3. See an on-going
national experiment®

WMO Intercomparison of Ceilometers in
support of the ET on Upper Air Systems 12
Intercomparisons

To be possibly combined
with n.5 and organized on

. . Former ET-
WMO Combined Intercomparison of " regular base
pyranometers, sunshine duration instruments, 13 Ital Similar completed
UV sensors Y intercomparison
RIC China

comparisons®
Preferably under WMO RRCs

4 WMO Intercomparison on Solid Precipitation including Snowfall and Snow Depth Measurements in
various regions of the world (multi-site experiment) at Automatic Stations.

5 https://ceilinex2015.de/. See Task 3
% An intercomparison was performed in Payerne (BSRN station) to assess the performance of Radiation
Sensors for the Solar Energy Sector (4. Vuilleumier, L., C. Félix, F. Vignola, P. Blanc, J. Badosa, A.

Kazantzidis, and B. Calpini (2017). Performance Evaluation of Radiation Sensors for the Solar Energy
Sector, on-line pre-publication, Meteorol. Z.)


https://ceilinex2015.de/
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Weather radar workshops to examine

The International
Intercomparison RQQI”

differences on signal and data processing using 15 (weather radar) certainly
common signhal data set supersedes this. It can be
deleted.
WMO International Evaluation of AMDAR Water 16 No feedbacks from ET-11
Vapour Sensor survey
WMO Evaluation of wind profiler wind 17 To be included in n.2 (WMO
measurement quality and quality control UA&remote-sensing I1)
To be clarified. There is a
WMO International Test-bed Experiments and task in ET-OIST linked with
Pilot Studies for integrated in-situ remote- 18 the integration of observing
sensing upper-air networks (including tropical technologies for
and subtropical tests) precipitation measurement
(Japan to lead)®
. . . Not sure an intercomparison
WMO Intercomparison of automatic radiosonde .
. . of (co-located) automatic
launching systems to be hosted and organized 19 .
. launcher is really needed
by Denmark in Greenland .
(and feasible).
Regional, not international.
Regional radiosonde intercomparison to be . Old proposal, under tasks of
20 India former ET-11. No more

hosted and organized by India

applicable, it may be
deleted from list

7 The International Radar Quality control and Quantitative precipitation estimation Intercomparison
(RQQI) was officially launched in April 2011 in Exeter, UK by the established International Organizing

Committee (project leader Paul Joe, Environmental Canada), link:

https://www.wmo.int/pages/prog/www/IMOP/reports/2011/10C-RQQI-1_Final_Report.pdf.

See also CIMO-16 sec. 5.4/5.5 and ET-ORST workplan
https://www.wmo.int/pages/prog/www/CIMO/WorkingStructure/WorkPlans/CIMO-16/B1_Workplan_ET-

ORST.docx

8 https://www.wmo.int/pages/prog/www/CIMO/WorkingStructure/WorkPlans/CIMO-16/B1_Workplan_ET-

ORST.docx



https://www.wmo.int/pages/prog/www/IMOP/reports/2011/IOC-RQQI-1_Final_Report.pdf
https://www.wmo.int/pages/prog/www/CIMO/WorkingStructure/WorkPlans/CIMO-16/B1_Workplan_ET-ORST.docx
https://www.wmo.int/pages/prog/www/CIMO/WorkingStructure/WorkPlans/CIMO-16/B1_Workplan_ET-ORST.docx
https://www.wmo.int/pages/prog/www/CIMO/WorkingStructure/WorkPlans/CIMO-16/B1_Workplan_ET-ORST.docx
https://www.wmo.int/pages/prog/www/CIMO/WorkingStructure/WorkPlans/CIMO-16/B1_Workplan_ET-ORST.docx
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ANNEX 2

Governance Framework for the operation and maintenance of the
World Infrared Standard Group of Pyrgeometers (WISG)
Julian Grébner
Ver. 4.0, 10 August 2018
Introduction

The Infrared Radiometry Section of the World Radiation Centre (WRC-IRS) was established on
the recommendation made at the 13" session of the Commission for Instruments and Methods
of Observation, WMO —No. 947 (CIMO-XIIl_Final_Report):

RECOMMENDATION 1 (CIMO-XIII)
ESTABLISHMENT OF A WORLD INFRARED RADIOMETER CALIBRATION CENTRE

THE COMMISSION FOR INSTRUMENTS AND METHODS | ConsIDERING the proposal of the Secretary-General of

OF OBSERVATION, WMO, based on the recommendation of the Expert
NOTING: Group of the Executive Council/Working Group of the
(1) That WMO is developing standards in the form of [ Commission for Atmospheric Sciences to establish a cal-

recommendations for application by users, ibration centre for infrared (IR) radiation at the PMOD

(2) That bodies/programmes within and external to | in Davos, Switzerland,
WMO, such as the Global Atmosphere Watch, the | WELCOMING the positive response from Switzerland to
Baseline Surface Radiation Network, and the United | that proposal of the Secretary-General of WMO,
States Surface Radiation Network (SURFRAD), are RecoMMmeEnDs that a World Infrared Radiometer

increasingly dealing with long-wave radiation- | Calibration Centre consonant with guidelines given in

related measurements, the annex to this Recommendation be established at
(3) The efforts of MétéoSwiss to establish a Calibration PMOD in Davos, Switzerland;

Centre for Infrared Radiometers at the Physikalisch- | AGREES to provide technical/scientific guidance in the

Meteorologisches Observatorium Davos (PMOD) in establishment and continuing quality assurance of such

Davos, Switzerland, a centre.

ANNEX TO RECOMMENDATION 1 (CIMO-XIII)

GUIDELINES FOR A WORLD INFRARED RADIOMETER CALIBRATION CENTRE

1. The World Infrared Radiometer Calibration Centre (b) It should take all steps necessary to ensure at all
should serve as a centre for the international calibra- times the highest possible quality of its standards,
tion of meteorological instruments measuring infrared testing equipment and procedures;

(IF) radiation and maintaining the standard instru- c) It should serve as a centre for the calibration of

ments for this purpose. pyrgeometers from Regional Radiation Centres;

2. The calibration results should be disseminated in a (d) It should have the necessary laboratory facilities,

hierarchical manner, through Regional Radiation in particular a blackbody radiation source for the

Centres to National Radiation Centres and then ({temperature) characterization of the instruments,

to other government laboratories and private sector and outdoor facilities for the simultaneous com-

laboratories. parisons of instruments;

3. The World Infrared Radiometer Calibration Centre (e} It should follow closely or initiate developments

should fulfil the following requirements: leading to improved standards and/or methods in

meteorological IR radiometry;

(a) It should establish and maintain a group of at least | (f) It should organize expert meetings to discuss and
three of the most stable pyrgeometers from dif- disseminate reports on progress and issues con-
ferent manufacturers, which are periodically cerning the measurements and calibration of
calibrated with instruments capable of measuring instruments used in observing meteorological
the IR radiation on an absolute level; long-wave radiation.

Based on recommendation 7, made at the 14" session of CIMO (CIMO-XIV_Final_Report), the
World Infrared Standard Group of Pyrgeometers (WISG) was established, which serves as
reference standard for the calibration of pyrgeometers measuring downwelling atmospheric
longwave irradiance.
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Recommendation 7 {CIMO-XIV)
WRC INFRARED RADIOMETRY SECTION

THE COMMISSION FOR INSTRUMENTS AND METHODS OF OBSERVATION,
Moting the crucial need for measuring infrared radiation at the highest level of quality possible,

Considering that:

(1 Following Recommendation 1 (CIMO-XI111) — Establishment of a World Infrared Radiometer
Calibration Centre, the PMOD/WRC had established within the Werld Radiation Centre the
Infrared Radiometry Section (WRC-IRS), in January 2004, to fulfil Recommendation 1
(CIMO-X111),

(2) WRC-IRS is crucial to worldwide guality and compatibility of infrared data,

(3)  There remains a need to develop additional infrastructure and to establish operational
procedures for the WRC-IRS,

Recommends that:

(1) The WRC-IRS establishes an Interim WMO Pyrgeometer Infrared Reference using the
procedures and instrumentation that make up the World Infrared Standard Group;

(2) The members of CIMO and instrument manufacturers be encouraged to collaborate in the
development of instruments and methods for improving traceability of infrared (3 — 50pm)
iradiance measurements to Sl units;

(3) Every three years Regional Radiation Centres supporting networks measuring Infrared
(3 — 50um) irradiance shall submit their pyrgeometers to the WRC-IRS for comparison, to
ensure that networks run by NMHSs are compatible.

The stability of the WISG is monitored continuously by intercomparing the four pyrgeometers
comprising the WISG. The long-term stability of the WISG is verified annually by monitoring
the sensitivity of the pyrgeometers in the reference blackbody of WRC-IRS (Grdbner, 2008).
Periodically, pyrgeometers sent for calibration are used to verify the long-term consistency
between these pyrgeometers and the WISG by comparing the calibrations to previous
calibrations. In some cases, these calibrations date back to the original campaign in 1999.

Regular intercomparisons between the WISG and the Infrared Integrating Sphere Radiometers
(IRIS) that are traceable to the reference blackbody of the WRC-IRS have been performed
since 2008. These comparisons are performed during clear nights and serve as a methodology
for establishing traceability of atmospheric longwave irradiance measurements of the WISG to
SI through the WRS-IRC reference blackbody.

In 2010 and 2015, an International Pyrgeometer Comparison (IPgC) was held jointly with the
International Comparison of Pyrheliometers (IPC) (Grébner and Thomann, 2018).
The World Infrared Standard Group of Pyrgeometers (WISG)
The WISG is made up of the following instruments:
(a) Eppley PIR 31463F3
(b) Eppley PIR 31464F3
(c) Kipp&Zonen CG4 FT004
(d) Kipp&Zonen CG4 010535
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Figure 1 shows the variability of the irradiance measured by the WISG pyrgeometers relative
to their average over the time period 2004 to the end of 2017. These measurements confirm
the stability of the WISG to within =1 Wm™ since its inception in September 2003.

5 T T T T T T T

World Infrared Standard Group - WISG

Difference to mean [W m?]

PIR 31463 PIR 31464 wem CG4 FT004 wes CG4 010535
1 1 | 1

5 | ! 1
2004 2006 2008 2010 2012 2014 2016 2018
Date [year.dec]

Figure 1 Night time atmospheric longwave measurements of the WISG pyrgeometers
relative to their average. The coloured lines represent a 30 day running mean of each
WISG pyrgeometer, while the grey shaded area represent the daily means of night
time measurements.

The WISG coefficients in use are listed in Table 1 for the four pyrgeometers comprising the
WISG. The equation used to convert the raw signals of each pyrgeometer to longwave
irradiance E in Wm™ is the following:

E-= %(1+ k,oT )+ k,0T¢ —kyo(Td —T¢)

where C is the responsivity, U the signal of the thermopile in Volt, Tz the body temperature in
Kelvin, T4 the dome temperature in Kelvin (if available), and k;, ks, k3 instrument parameters.
The WISG coefficients were updated on 1°' January 2006 to base them on the then most recent
characterisations performed in the reference blackbody of WRC-IRS. While the coefficients k;,
k,, and ks were determined in the blackbody, the responsivity C was retrieved for each WISG
pyrgeometer by a comparison to the remaining three WISG radiometers using their original
coefficients for the period 1% October 2004 to 1°' April 2005. A second update of the WISG
pyrgeometer CG4 010535 was done on 1° January 2012, as stated in the PMOD/WRC annual
report of 2011. The WISG radiometer CG4 010535 required an internal recalibration due the
observed drift of 0.14 Wm™yr™* over the previous years. The first step in the recalibration
process was to determine the pyrgeometer coefficients k; and k, using the reference blackbody
of WRC-IRS. Subsequently, the responsivity C of CG4 010535 was determined from the
remaining three WISG radiometers using the new coefficients; the night time data from the
whole of the year 2011 was used for that purpose. The resulting change in the average WISG
irradiance is -0.18 Wm2, while the overall variability between the WISG radiometers decreased
from 0.85 Wm™ with the original calibration to 0.62 Wm™ using the newly recalibrated CG4
010535. The updated WISG coefficients were implemented as of 1% January 2012.
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Table 1 Instrument parameters in use by the WISG pyrgeometers.

Instrument c/ k1 k> ks in use since
puV/Wm?
PIR 3.780 | 0.0766 | 0.9974 | 3.39 3 Sep 2003-31
31463F3 Dec 2005
3.534 0 0.9943 | 3.27 1 Jan 2006
PIR 4.060 | 0.0599 | 0.9950 | 2.87 3 Sep 2003-31
31464F3 Dec 2005
3.585 -10.9945 | 2.84 1 Jan 2006
0.0511

CG4 FT004 12.6 0 1 1 3 Sep 2003-31
Dec 2005
12.32 | -0.041 | 0.9978 0 1 Jan 2006
CG4 9.7 0 1 1 1 Jun 2004-31
010535 Dec 2005
9.59 | -0.034 | 0.9980 0 | 1 Jan 2006-31 Dec
2011
9.52 -0.03 | 0.9980 0 1 Jan 2012

WISG Maintenance

The WISG radiometers are mounted on a solar tracker and shaded from the direct solar
irradiance. They are mounted in ventilation units designed by PMOD/WRC (VHS) with a slightly
heated airflow. The following tasks are performed routinely:

Daily (normal working days only)

(a) Instrument domes are visually checked and cleaned if necessary. The correct
functioning of the ventilation units (heated airflow) is verified.

(b) The pointing of the tracker is verified if the sun is shining, and the correct
positioning of the shading disks.

Monthly

The sillicagel is checked and changed if necessary.

Annually

The WISG pyrgeometers are characterised in the WRS-IRC reference blackbody to
retrieve the instrument parameters k4, ks, ks as defined in the standard pyrgeometer
equation used by PMOD/WRC (C, ki, ks, k3). These parameters serve for monitoring
purpose in order to determine their long-term variations and are not operationally
implemented.

Traceability of Atmospheric Longwave Irradiance to Si

The traceability of atmospheric longwave irradiance measurements to Sl was initially
established by an international campaign held in 1999 at the Atmospheric Radiation
Measurement’s Southern Great Plains site in Oklahoma (Philipona et al., 2001). There, two of
the WISG pyrgeometers were calibrated relative to the Absolute Sky Scanning Radiometer
(ASR). In 2008, the Infrared Integrating Sphere Radiometer (IRIS) was developed which
provides independent traceability of atmospheric longwave irradiance measurements to Sl
through the WRS-IRC reference blackbody (Grobner, 2012). Also, the Absolute Cavity
Pyrgeometer (ACP) was developed which provides an independent traceability to SI (Reda et
al., 2012). Both radiometers were intercompared during 5 intercomparisons between 2013 and
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2017, demonstrating an agreement between IRIS and ACP within their combined uncertainties
(Grobner et al., 2014). During the latest intercomparison in 2017, the atmospheric longwave
irradiance derived from the atmospheric emitted radiance interferometer (AERI) supported
these findings with measurements consistent with IRIS and ACP.

Future Changes to the WISG and Traceability of Atmospheric Longwave Irradiance to
Sl

As with the World Radiometric Reference the WMO Congress will review and if appropriate,
endorse recommended changes submitted by CIMO on the traceability of the WISG to Sl. To
assist in creating the recommendation CIMO will establish either task teams or ad hoc groups
made up of invited experts on the traceability of atmospheric longwave irradiance to provide
advice to WMO Congress.

The International Pyrgeometer Comparison (IPGC)

The International Pyrgeometer Comparison (IPgC) is held every 5 years during the same
period as the International Pyrheliometer comparison (IPC) at PMOD/WRC. During this
comparison, all participating pyrgeometers are calibrated outdoors relative to the WISG and
characterised in the reference blackbody of the WRC-IRS. An ad hoc advisory group made up
of experts in atmospheric longwave measurements will be established during each IPgC. Their
tasks are, but not limited to:

(a) review the status of the WISG and evaluate its role as operational reference
standard for providing a stable longwave reference and traceability to Sl based on
the analysis provided by PMOD/WRC,

(b) review progress in maintaining and improving traceability to SI,

(c) report their findings and recommendations to the President of CIMO.

Radiometers providing atmospheric longwave irradiance measurements with traceability to Sl,
such as the Absolute Cavity Pyrgeometer (ACP) developed by the National Renewable Energy
Laboratory (NREL) and the IRIS developed by PMOD/WRC, will be invited to the IPgC. Their
measurements will be evaluated by the ad hoc advisory group in view of improving traceability
of the WISG to SI.

Implementation of a Quality System According to 1SO 17025

A quality system according to 1SO 17025 has been implemented since 2018 for the calibration
activities of the Infrared Radiometry Section of the World Radiation Centre (WRC-IRS).
Therefore, all tasks affecting the calibration activities within the WRC-IRS follow well defined
and controlled procedures defined within this QM system and are continuously improved and
reviewed through internal and external audits. The objective is to submit Calibration and
Measurement Capabilities (CMC) for atmospheric longwave irradiance to the Key Comparison
Database of the BIPM once the formal traceability to Sl has been established.
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OPEN PROGRAMME EXPERT GROUP ON REMOTE-SENSING TECHNOLOGIES
1. Progress and Achievements

Expert Team on Operational Remote-Sensing Technologies (ET-ORST)

1.1 Special profiling techniques for the boundary layer and the troposphere have been
developed to obtain data at high temporal and spatial resolution, which is needed for analysis,
forecasting and research on the smaller meteorological scales and for various special
applications. ET-ORST, under the leadership of Dr Lehmann Volker, updated the guidance
provided in the CIMO Guide giving a general overview of current surface-based remote-sensing
systems that can be used for these purposes. Some of these techniques can be used for
measurements over the whole troposphere, and others are used in the lower troposphere, in
particular in the planetary boundary layer. The main work of ET-ORST included analysing these
surface-based remote-sensing systems work principle, main technical performance and
specifications, actual application ability, etc. ET-ORST focussed on those surface-based
remote-sensing systems, which are most effective in actual application, including acoustic
sounders (sodars), wind profile radars, radio acoustic sounding system, microwave radiometer,
laser radars (Lidar) and Global Navigation Satellite System (GNSS).

1.2 Tasks related to Operational Weather Radars were transferred to the Inter-
programme Expert Team on Operational Weather Radars (IPET-OWR) upon its creation and
are consequently reported under IPET-OWR.

Expert Team on New Remote-Sensing Technologies (ET-NRST)

1.3 Expert Team on New Remote Sensing Technologies established by CIMO-MG has
been carrying out the following activities in accordance with the workplan approved by CIMO-
MG-13:

(a) Intercomparison studies for LIDARS have been carried out, and the results of these
studies have been documented.

(b) A common WMO-ISO standard on ground-based remote-sensing of wind by
heterodyne pulsed Doppler LIDAR has been prepared and published by WMO, in the
CIMO Guide, and by ISO as ISO document (ISO 28902-2).

(c) A document has been prepared on Argentinian LIDAR network within the scope of
evaluation of operational use of new remote sensing technologies and should soon
be available for publication as an Instruments and Observing Methods report.

(d) Itis noted that the use of ground based microwave radiometers for several
applications has been increasing. The chapter of the CIMO Guide has been revised
to take into account the latest development of 1DVAR assimilation of radiometer
data into a numerical weather prediction model, which provides real-time
monitoring of water vapour profiles in the troposphere with many fine features.
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Technical and scientific studies within the scope of the COST action TOPROF
(Towards operational ground based profiling with ceilometers, doppler lidars and
microwave radiometers for improving weather forecasts) have been carried out for
the development of a prototype consensus for measurement protocol, data format,
processing scripts, as well as evaluating Doppler Wind Lidar (DWL) capabilities to
provided additional information to the wind profile in the Atmospheric Boundary
Layer (ABL), such as ABL height, cloud base height and aerosol backscatter profile
within the ABL. A standardized data format (NetCDF) has been implemented.

A survey on operational use of Passive Microware Profilers by the Members has
been conducted. The results of the survey have been evaluated and the report has
been prepared and submitted to the WMO secretariat.

A draft report has been prepared on the uncertainty and traceability of GNSS
measurements.

It was reported and concluded by the ET-NRST that:

Although TOPROF COST action ended, there is still a lot of work to be done on
defining the measurement requirements for data assimilation.

Developments are ongoing by several institutions in the various new remote-
sensing technologies, such as Doppler LIDAR, water vapour LIDAR, GNSS,
microwave radiometer, and operationally making use of DWL to profile the ABL and
better forecast the air quality. New technical methods are available in the market,
and field trials have been conducted with these new technologies.

It is important to ensure the continuity of the Lead Centres activities on the inter-
comparison on the new technologies to be able to make them operationally
available to meet the user requirements.

An efficient information sharing mechanism between ETs and Lead Centres should
be established.

Members of the expert team should be encouraged to share their knowledge and
experiences for ET activities. On the other hand, considering the busy agenda of the
experts for their internal duties and work in their agencies, an efficient mechanism
should be established to get more benefits from the experts within the limited time
they can spend for ET activities.

ET-NRST activities should be kept with new structure and new members, who can
allocate more time to ET activities, in the next intersessional period.

The information on new technologies may be posted at the WMO/CIMO website for
promulgation and when the technology becomes more mature, the relevant
information may be published as an IOM report or added to the CIMO Guide.

Theme Leader on Radio-Frequency Protection (TL-RFP)

Theme Leader on Radio-Frequency Protection (TL-RFP) assigned by CIMO-MG has

been carrying out the following activities in accordance with the workplan approved by CIMO-

1.5

MG-13:
@
(b)

TL-RFP has provided his contribution to the activities of Steering Group on Radio-
Frequency Coordination (SG-RFC), by considering the requirements of observing
systems and observations for the frequencies on radio spectrum, by cooperating
with related expert teams and task teams and by contributing to preparation of the
WMO position document for the World Radiocommunication Conference (WRC-19)
to be held in 2019.

The WMO position document, prepared by SG-RFC reflects the preliminary WMO
position on the agenda of the WRC-19 by highlighting the requirements and
importance of radio spectrum for meteorological operations.
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(c) Itis noted that bandwidth requirements for Global Radiosonde Operations should
be studied in detail, and a report should be prepared to provide scientific and
demonstrative information to SG-RFC, which can be used to address WRC-19
Agenda Item 1.7.

(d) Frequency sharing arrangements for High Frequency oceanographic radars have
been completed.

1.6 It was reported and concluded by the TL-RFP that:

(a) By considering the importance of the radio frequencies for meteorological
operations, high priority should be given to radio frequency protection issue by
CIMO-17 for next intersessional period.

(b) Wind turbines seem to remain an increasing threat for weather radars and wind
profilers. Existing guidance statement for weather radars and wind turbine siting in
CIMO Guide should be reviewed and updated with stronger statements for the
Members. The IPET-OWR has taken over the task for wind turbine issues for
weather radars, but this important task, in particular for wind profiler radars,
should be considered for next intersessional period by CIMO-17.

(c) Wind turbines issue for wind profiler radars can be considered under the tasks of a
team that will replace ET-ORST. Improvement of existing guidance statement and
preparation of a regulatory material should be also considered in cooperation with
IPET-OWR.

Inter-Programme Expert Team on Operational Weather Radars (IPET-OWR)
1.7 Two team meetings were held during the intersessional period:

(a) IPET-OWR-1: 13-17 March 2017, hosted by the Japan Meteorological Agency in
Tokyo, Japan.

(b) IPET-OWR-2: 14-17 May 2018, hosted by the Korea Meteorological Administration
in Seoul, Republic of Korea.

1.8 An online survey of WMQO’s Members on Operational Weather Radars was conducted
in January-February 2017. The survey yielded a total of 86 responses containing valuable
information that is used as guidance to the team in carrying out its work. The survey results
were analysed and presented at IPET-OWR-1 and conclusions/recommendations were drafted
prior to IPET-OWR-2.

1.9 A high-level document on weather radar network design and application has been
produced.

1.10 Guidance has been drafted on operation of weather radar in mountainous terrain.
1.11 Updated guidance on radio interference and interference from wind turbines has

been drafted. This is currently intended as an update of the existing Annexes 7.A and 7.B to
the CIMO Guide, Part Il, Chapter 7.

1.12 Work on weather radar data representation is on track, yielding an Information
Model document, a Data Model document, a CfRadial 2.0 file format specification document,
and a guidance document on how WMQ’s Members are to use CfRadial 2.0 for the purposes of
data exchange. IPET-OWR proposes that:

(a) the information model, the data model, and the guidance on how WMO Members
are to apply CfRadial 2.0, should constitute the single global standard weather
radar data representation for the purposes of international exchange;
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(b) IPET-OWR will continue to engage with the CBS Inter-Programme Expert Team on
Codes Maintenance (IPET-CM), with the objective to develop a proposed process for
the WMO governance and maintenance of the radar data representation standard;
and

(c) To facilitate the development of the process, CIMO and CBS should consider
adoption of the proposed weather radar data representation as a WMO standard.

1.13 A document proposing weather-radar data exchange methods has been produced.

1.14 Article on “Advances in weather radar data exchange” was published in WIGOS
Newsletter (Vol. 4, No. 1, January 2018).

1.15 Engagement with the Implementation Coordination Team on Information Systems
and Services (ICT ISS) through the Inter-Programme Expert Team on Codes Maintenance
(IPET-CM) has begun, to ensure and verify that the proposed single weather radar data
representation global standard meets WMO requirements for use and maintainability.

1.16 A radar calibration reporting software tool has been prototyped, potentially
facilitating the validation and reporting of radar calibration results in a harmonized way.

1.17 Collaboration with field campaigns ICE-POP (Republic of Korea) and RELAMPAGO
(Argentina) have been solicited as a means of performing weather radar calibration reporting
intercomparison.

1.18 IPET-OWR participated in a Workshop on Radar Metadata for WIGOS, held 19-21
June 2017 in Locarno, Switzerland. A metadata mapping among IPET-OWR’s deliverables
(point v. above), the WIGOS Metadata Standard, and WMO Weather Radar Database were
produced.

1.19 IPET-OWR worked with the International Organization for Standardization (ISO) in
drafting Part 1 of a common WMO-ISO standard for weather radar: 1SO/DIS 19926-1:2017(E),
currently in circulation for approval. Discussions on Part 2 addressing data quality/processing
have commenced.

1.20 Liaison with Global Climate Observing System (GCOS) Atmospheric Observation
Panel for Climate (AOPC) Task team for Weather radar data requirements for climate
monitoring has been ensured.

1.21 Regarding coordination of / assistance with international training courses, syllabi for
courses given in Turkey and the Republic of Korea were solicited and reviewed.

1.22 IPET-OWR participated in the WMO/ASEAN Training Workshop on Weather Radar
Data Quality and Standardization, held 5-13 February 2018 in Bangkok, Thailand.

1.23 An article has been drafted for the WIGOS Newsletter on the WMO/ASEAN Training
Workshop on Weather Radar Data Quality and Standardization.

1.24 A Weather Radar Best Practices Guide has been structured and is being populated
with best practices. This is a multi-part Guide that will consolidate expertise and provide an
end-to-end scope, intended as Guidance to Members.
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2. Recommendations

Weather Radars

2.1 Regarding the elaboration of a collaboration with ISO on Part 2 of the common
WMO-ISO weather radar standard, it is expected that 1SO will establish a team in early 2019
and approach WMO to make it a joint team. It is recommended that the WMO expert
membership of such a joint team be coordinated by the WMO Secretariat with the CIMO-MG’s
approval.

2.2 Regarding the proposed data representation for the purposes of international
weather radar data exchange (point 1.4.2v. above), it is recommended that CIMO endorses
this IPET-OWR proposal as a means for establishing the adoption by WMO of a single global
standard for weather radar data representation and that CIMO should also seek CBS
endorsement of this approach.

Other remote-sensing activities

2.3 CIMO should continue to promote the construction of the integrated testbeds, and
take this as the grasp and foundation for CIMO's future work, promoting the development of
ground-based remote sensing and marine meteorological observation equipment. Testbeds
could be used to promote the development of weather radar technology.

2.4 Carry out international comparison of lightning location system, promote the
operational application of lightning location system and upgrade its technical level. Lightning
positioning network system have been built and applied in operation in many countries and
regions and their role is becoming more and more important. However, the main operational
specifications have not been compared internationally as in the case of the sounding system.
Thus, carrying out an international comparison of lightning location systems with reference to
the GPS sounding system could be envisaged to promote the technical progress of the
lightning positioning system.

2.4 CIMO should continue to strengthen cooperation with the ISO and comprehensively
promote the standardization of the ground-based remote sensing with emphasis on the
standardization of weather radar, wind profile radar, Lidar and cloud radar, which should be
incorporated into the new version of the CIMO Guide. Meanwhile, close attention should be
given to the standardization of radar site determination, gradually establishing the
standardization of various ground-based remote sensing equipment sites.

2.4 Rethink the structure of ET-ORST. The instruments the group has or had to deal
with are quite diverse. While “weather radars” and “radar wind profilers” are both pulsed
Doppler radars, the technical and scientific communities are very much separated.
Furthermore, the lightning detection systems are totally disjunctive from radars. We suggest
setting up small drafting teams of specialists, focusing only on a single technology. Integration
and harmonization of materials prepared by these teams then needs another higher-level

group of experts, who are able to bring all the specific information together in a consistent way.
This will require an active editing of submitted contributions and a two-way communication
with the specialist teams.

2.4 The megacities integrated observation experiments should be paid attention to and
the application of the new ground-based remote sensing technology should be promoted in this
context. Focus on megacities influence on urban meteorological environment, especially for the
influence of the atmospheric boundary layer should be considered as a relevant activity, for
example for assessing the influence of haze on urban meteorological environment. A variety of
ground-based remote-sensing technology can be used to observe the vertical structure
characteristics of megacities meteorological environment and the aerosol.
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OPEN PROGRAMME EXPERT GROUP ON CAPACITY DEVELOPMENT AND OPERATIONAL
METROLOGY

1. Progress and Achievements
Estimation of calibration uncertainty — traceability to SI

1.1 In response to the Cg-17 request (84.2.2.73) for regional associations and CIMO to
further strengthen Regional Instrument Centres (RICs) and National Meteorological and
Hydrological Service (NMHS) calibration laboratories, in particular with respect to the
establishment of procedures for the estimation of calibration uncertainties, Instruments and
Observing Methods (IOM) Report 119
http://library.wmo.int/opac/index.php?lvi=notice_display&id=17152) has been published. It
includes theoretical background for the computation of calibration uncertainties and provides
practical examples of uncertainty calculations for temperature, pressure and humidity. Course
material has also been drafted for workshop and training units on uncertainty calculation. The
material describes web-based courses comprising general introduction and theoretical
background, and more detailed theory, standards, methods of calibration, uncertainty
components and evaluation of uncertainty budget for each of the basic variables, with
examples. These training units await selection of a suitable E-learning platform before being
made available to Members on the WMO IMOP website.

RIC inter-laboratory comparisons

1.2 In response to a request (Resolution 27, Cg-17) for regional associations (RAS) to
organize inter-laboratory comparisons (ILCs) of existing RICs, 18 NMHSs in Regional
Association VI (Europe) have been inter-compared in the fields of temperature, relative
humidity and pressure, in a joint partnership between the RICs and the Euramet MeteoMet
project. A report of the intercomparison has been published as IOM Report 128
(https://library.wmo.int/opac/index.php?lvi=notice_display&id=20246#.WurUZq7XaM8).

1.3 RA VI ILC has served as a model for organizing a similar ILC involving RAs Il (Asia)
and V (South-West pacific). A Memorandum of Cooperation and an ILC protocol have been
prepared for this by RIC Tsukuba, a roadmap for the ILC agreed among the RICs of China,
Japan, Australia and the Philippines, with RIC Slovenia as the linkage laboratory. The ILC is
underway.

1.4 A similar ILC is being planned for RA | (Africa), with RIC Casablanca (Morocco)
providing the transfer standards.

1.5 With the benefit of experience gained from carrying out these inter-laboratory
comparisons, ISO/IEC 17043:2010 standard “Conformity assessment — General requirements
for proficiency testing” was used as a basis for updating Guide to Meteorological Instruments
and Methods of Observation (WMO-No. 8) (CIMO Guide) Part IV Chapter 4 by inclusion of a
new Annex 4D “Guidelines for organising inter-laboratory comparisons”. It describes
procedures and aspects needed to be taken into account for efficient ILC including defining
reference values and evaluation of the results.
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Strengthening RICs and supporting their communication with their respective RA and
Members

1.6 Two new RICs, Hamburg/Oberschleissheim (Germany) and Ankara (Turkey), were
designated by the seventeenth session of RA VI following assessment and a positive
recommendation from CIMO experts. Costa Rica has advised that its RIC is unable to continue
providing support to Members of RA IV.

1.7 A webpage for each RIC was established on the CIMO website in 2013 but only
twelve RICs (Alger, Ankara, Beijing, Bratislava, Buenos Aires, Casablanca, Hamburg/
Oberschleissheim (Germany), Ljubljana, Manila, Nairobi, Toulouse and Tsukuba) out of 16
have so far provided content. CIMO ET-OpMet continues to encourage those RICs that have
not yet responded to the call for content to post and to regularly update information on their
capabilities and achievements.

1.8 The RIC evaluation form has been refined and a RIC reporting form has been
developed. These documents have been provided to all WMO Members hosting RICs with a
request to confirm their willingness to continue to provide RIC services. Only three quarters
have responded to date. The reports of those that have responded are posted on the WMO
IMOP website.

1.9 A survey of the 15 RICs was conducted in 2017. Only 9 of the 15 RICs (60%)
submitted annual reports as requested. The survey revealed that:

o Five of the RICs provided calibration services for Members;

. Five RICs provided capacity development/training activities within and beyond the RA;
. Six RICs developed and published guidance documents;

. Nine RICs have organised or participated in inter-laboratory comparisons;

. Five RICs collaborated with other RICs, Regional Radiation Centres (RRCs), Regional
Training Centres (RTCs), NMHSs or National Metrology Institutes (NMIs) on
standardization of meteorological and other related environmental measurements.

1.10 The degree of compliance with the different functions specified in the RIC Terms of
Reference varies greatly from one RIC to another. It appears to depend to some extent to the
needs of their respective regional association. While some RICs provide services beyond their
Terms of Reference (for example, services to WMO Members beyond their Regional
Association), the low number of responses to the survey shows an urgent need to re-establish
communication and seek reaffirmation from the Members concerned of their continuing
commitment to providing a RIC. Regional associations are urged to engage with those
Members hosting RICs and to encourage them to assist CIMO to perform regular evaluations of
their performance (Cg-17, 84.2.2.73).

1.11 A survey on meteorological instruments, calibration and training in RA Il was
carried out by RIC Tsukuba and the report has been published as IOM 122
(http://library.wmo.int/opac/index.php?lvi=notice_display&id=18527). The report concluded
that meteorological instrument calibration in RA 11 is not performed adequately in a number of
countries, that calibration and maintenance of meteorological instruments have been identified
as major issues to be tackled by Members of RA Il which will require support from RICs and
RRCs, and that conventional instruments such as mercury barometers and liquid-in-glass
thermometers are still in use in RA I1I.


http://library.wmo.int/opac/index.php?lvl=notice_display&id=18527
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1.12 A Web based survey on Members’ needs for traceability assurance and capacity
building was concluded in RA VI in early 2016. Many Members (one third) expressed interest in
training on calibration and traceability.

Terms of Reference and Designation Process for RICs

1.13 The existing Terms of References (ToRs) of the RICs have been revised to tighten
the requirements and to merge those for full functionality with those for basic functionality.
The revised ToRs have been endorsed by the CIMO Management Group (MG). The two sets of
ToRs had been almost identical except for the number of basic meteorological parameters for
which they were providing services. The revised ToRs:

. Require all RICSs to have the necessary infrastructure, competent personnel, procedures
and quality management system implemented (preferably ISO/IEC 17025 standard) to
perform their functions (Cg-17, 84.2.2.72);

o Urge those without accreditation to achieve it as soon as possible (Cg-17, 84.2.2.72,
84.2.2.73);

. Acknowledge that a RIC can provide services beyond its region, if resources permit;

. Require participation in, or organisation of, inter-laboratory comparisons and support in

field intercomparisons;

. Require organization of workshops on calibration and maintenance of meteorological
instruments (Cg-17, 84.2.2.73); and

. Urge RICs to conduct or support the regular assessment of Members’ needs for RIC
services (Cg-17, 84.2.2.72).

The revised ToRs are provided in CIMO-17/Doc. 2.2(3).

1.14 Designation of a RIC is the responsibility of the relevant regional association.
However, the process for RIC designation, supervision and reconfirmation had not previously
been clearly defined. A draft proposal has been developed to specify a formal process
commencing with a Member’s nomination of a RIC to a regional association, followed by
evaluation of the application by CIMO experts, then designation by the regional association
subject to CIMO recommendation. Principles of supervision and a Member’s periodic
reaffirmation of its willingness to continue hosting a RIC are included. The proposed process is
described in CIMO-17/Doc. 2.2(3). The seventeenth session of the WMO Executive Council
(EC-70) has charged CIMO with assessing the capabilities of candidate RICs and requested
CIMO to document the process for assessing the capabilities of a candidate RIC. Regional
association may now formally designate a RIC, only upon positive assessment by CIMO of its
capability to perform the functions of a RIC.

Implementation of the strategy for improving traceability of basic measurements
(such as p, T, h) to SI

1.15 An Information Flyer on Traceability was developed and published. It is available on
the WMO IMOP web page at:
(http://www.wmo.int/pages/prog/www/IMOP/publications/Flyers/Traceability flyer.pdf).

1.16 A strategy for traceability assurance (calibration strategy) has been developed and
will be included in the CIMO Guide Part | Chapter 1 as an Annex.


http://www.wmo.int/pages/prog/www/IMOP/publications/Flyers/Traceability_flyer.pdf
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1.17 A methodology for the comparison/checking of AWS sensors at field stations is
under development. The methodology will provide the necessary steps in establishing
corrections for AWSs in the field.

Impact of Minamata convention

1.18 An outreach flyer on the impact of the Minamata convention on Mercury was
developed and published. It is available on the WMO IMOP web page at
(http://www.wmo.int/pages/prog/www/IMOP/publications/Flyers/Mercury_flyer.pdf). The
potential implications of the Minamata Convention on Mercury are now properly reflected in the
proposed new edition of the CIMO Guide.

Guidance for transition to alternative technologies from mercury-based and other
obsolete or unserviceable instruments

1.19 Collaboration with the Expert Team on Operational In Situ Technologies (ET-OIST),
the Expert Team on Developments in In Situ Technologies (ET-DIST) and Association of
Hydrometeorological Equipment Industries HMEI has led to the development of guidance for
Members on the replacement of mercury-based and obsolete meteorological instruments. The
new material will provide guidance on possible paths for meteorological services to take in
transitioning from the use of mercury-based and obsolete instruments to modern alternatives.
It will provide information to help network managers to organize the process of transition.

Discontinuation of the regional standard barometer (RSB) concept and consequent
update of corresponding WMO regulatory and guidance material

1.20 Historically, the RSB concept was valuable in enabling the traceability of pressure
observations to be assured. These days, the traceability of atmospheric pressure
measurements to Sl units can be efficiently and economically provided through an unbroken
traceability chain. Maintaining both systems is unnecessary. All Members holding RSBs were
surveyed on this topic: all respondents agreed to discontinue the RSB concept. Accordingly,
EC-69 decided (Decision 36) to discontinue the concept. The relevant section of the CIMO
Guide (Part I, Chapter 3) has been updated accordingly.

Guide to Meteorological Instruments and Methods of Observation (CIMO Guide)
1.21 The 2014 edition of the CIMO Guide is now available online in five languages
(Arabic, English, French, Russian and Spanish). The 2017 update is so far available in French

and English.

1.22 All proposals by Members for modifications to the CIMO Guide were considered by
appropriate CIMO experts and updates to the CIMO Guide were drafted where appropriate.

1.23 The CIMO Guide was examined in its entirety, and those chapters requiring
substantial revision were identified and prioritized in collaboration with the WMO Secretariat.

1.24 Many of the chapters, once revised by the responsible expert teams, were reviewed
by the CIMO Editorial Board and finalized for publication in the next edition of the CIMO Guide.

1.25 Other smaller changes to various sections of the CIMO Guide were proposed and
drafted by responsible expert teams, and have been finalized for inclusion in the next edition.

1.26 A table of all changes to the CIMO Guide that will appear in the next edition (to be
approved at CIMO-17) is contained in the Annex.
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1.27 The CIMO Editorial Board proposed to CIMO MG a number of high level changes to
the CIMO Guide. These were:

. A new volume on measurement of cryospheric variables be included in the CIMO Guide to
account for the needs of the GCW;

. The title of the CIMO Guide be changed from “Guide to Meteorological Instruments and
Methods of Observation” to “Guide to Instruments and Methods of Observation”, to better
reflect that the CIMO Guide includes guidance on measurement of cryospheric variables
and atmospheric composition;

. The term “Part” be replaced by “Volume” to bring the CIMO Guide into line with other
WMO Guidance material and to shorten the time needed to publish updates.

CIMO MG agreed with these changes and proposed that they be included in the next edition of
the CIMO Guide.

1.28 The CIMO Editorial Board proposed to CIMO MG that, with the recent advent of the
WIGOS Editorial Board and the expected future workload involved in migrating material from
the CIMO Guide to the WIGOS regulatory material in the years to come, and in harmonizing
the material published in those documents, a dedicated new position as an associate member
of the CIMO Editorial Board be created to fill this role. CIMO MG-15 agreed and requested

Dr van der Meulen to serve in this role, since he is already a member of the WIGOS Editorial
Board.

Radiosonde Performance Monitoring

1.29 The CIMO community was greatly saddened by the passing of Dr Alexander Kats
(Russian Federation) in 2017, who had served very effectively as the CIMO Theme Leader on
Radiosonde Performance Monitoring (TL-RPM) for many years up to his resignation in 2016.

1.30 Prior to Dr Kats’ departure, ECMWF and Roshydromet Central Aerological
Observatory (CAO) upper-air performance monitoring geopotential statistics, displayed as
maps and vertical plots, were routinely posted on a quarterly basis on the web, and were
accessible via the WMO Volume A webpage. Contour lines of sun elevation had been added to
the bias maps. A similar presentation for temperature and wind performance statistics was in
test phase. It had been planned to add the presentation of maps of day-night temperature
biases and to develop tools for analysing the performance of particular radiosonde types in
simultaneous use at the same station.

1.31 TL-RPM had also regularly made contact with radiosonde operators in cases where
the data submitted displayed problems either in the performance of the radiosondes or the
coding of their data. This role had served greatly to improve the performance and valid
reporting of radiosonde data worldwide.

1.32 TL-RPM served as a CIMO representative on the CBS IPET-DRMM and its Task Team
on representing upper-air information in BUFR, to contribute on issues associated with the
operation of radiosonde systems. Dr Kats co-authored a paper entitled “Progress towards high-
resolution, real-time radiosonde reports” which promotes the production and use of native
upper-air BUFR reports instead of TEMP and PILOT (to be published in BAMS).

1.33 Requests for code entries for new radiosondes/systems for China, Japan, Republic
of Korea, Russian Federation and Switzerland were agreed with CBS IPET-DRMM following
approval of respective amendments. Code entries for new Swiss radiosondes and
NOAA/Vaisala dropsondes are under discussion. Thus, only India and South Africa still have
outdated code entries for their radiosondes in Common Code Table C-2.
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1.34 With the official launch of OSCAR/Surface on 2 May 2016, which replaces WMO
Publication No. 9, Volume A, Observing Stations, and the WMO Catalogue of Radiosondes and
Upper-air Wind Systems, it is anticipated that, subject to Member compliance with the needs
for OSCAR, the workload involved in representing upper air statistics should be reduced.
Notwithstanding this, there will be an ongoing need for a CIMO TL-RPM and CIMO MG is in the
process of identifying and securing an appropriate replacement for Dr Kats.

International Cloud Atlas (ICA)

1.35 After EC-66 requested CIMO to carry out an extensive revision and update of the
ICA, the Task Team on the International Cloud Atlas (TT-ICA) was reformed in August 2014.
The work of the team took two and a half years, and thanks to the generosity of the Hong
Kong Observatory (HKO) in building and hosting the website, the new web-based edition of the
International Cloud Atlas was publicly released on World Meteorological Day 2017.

1.36 The public reception of the website was excellent. Between March and December
2017, the ICA web pages were accessed more than 750 000 times. TT-ICA members were
requested to perform dozens of press interviews, numerous news articles appeared globally
and more than 1 million were recorded through Facebook. In January 2018 the ICA was
honoured with an Honourable Mention in the 2017 ASLI Choice Science Award from the
Atmospheric Science Librarians International (ASLI). The citation reads, “For the visionary
initiative to create an online, updated version of this renowned work”. This is the first award
ASLI has presented to a website.

1.37 After its initial public release in March 2017, TT-ICA continued to work with HKO to
refine the functionality of the ICA website and improve its content, until the site and its
contents were finalized in mid-2018. In parallel, tools were developed by HKO to enable
translation into all WMO languages: the ICA website is now being translated into all WMO
languages.

1.38 As its final task, TT-1CA developed a list of recommendations for future potential
improvements to the ICA website and contents, amongst these for the development, to be led
by WMO Education and Training (ETR), of e-learning modules on cloud classification,
leveraging the ICA (CIMO-17/Doc. 2.2(4)).

1.39 Its work complete, TT-ICA can now be disbanded. The WMO Publications
Department is pursuing publication of the ICA as an e-book.

Competencies

1.40 CIMO-16 (86.19) agreed to establish a task team composed of relevant experts to
finalize the specification of staff competencies covering the entire range of instruments and
methods of observation functions.

1.41 TT-Comp was formed in 2014 and subsequently developed four sets of
competencies, for Observations, Instrumentation, Calibration (based on the draft competencies
for calibration prepared by ET-OpMet) and Network and Programme Management. After
thorough review by experts from CIMO and other relevant technical commissions, and by ETR
experts, all feedback received was taken into account in finalizing the four sets of
competencies. The final versions were presented to CIMO MG-15 for endorsement and to
EC-70 for approval.

1.42 The high level competencies are being included in a new part of the WMO Technical
Regulations and the detailed version is to be included in next edition of the CIMO Guide.

1.43 Its work complete, TT-Comp can now be disbanded.
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2. Recommendations

2.1 Continue the development of training modules for basic meteorological quantities,
potentially in collaboration with RTCs. Continue organizing training workshops on metrology,
preferably using an e-learning platform, to assist implementation of the CIMO calibration
strategy to achieve traceability of measurements to SlI.

2.2 Collaborate with RMICs on traceability assurance and other related topics.
2.3 Encourage the improvement of RIC calibration facilities in areas not previously

covered (e.q. wind speed, precipitation) and organize inter-laboratory comparisons in these
fields.

2.4 Develop guidance material and e-learning modules on:

. Implementation of the CIMO calibration strategy;

. Performing field inspections; and

. Evaluation of uncertainty of calibration for wind speed and precipitation measurement
systems.

2.5 Develop e-learning modules on cloud classification, based on the web-based version

of the ICA, in collaboration with the training community, in particular with relevant RTCs.

2.6 Continue the activities of the CIMO Editorial Board but with increased future focus
on harmonization of the CIMO Guide with the WIGOS regulatory material and with new
responsibility for maintaining a watch on the operational status of, and public suggestions for
improvements to, the International Cloud Atlas.

2.7 Consider expanding the membership of the CIMO Editorial Board, to reflect its
expanded domain of responsibility.

2.8 Retain the position of Theme Leader on Radiosonde Performance Monitoring,
subject to finding a suitable replacement for Dr Kats.

2.9 Consider reintroduction of regular CIMO newsletters, or some other form of regular
communication, and include reports on suspect upper-air stations.



CIMO-17/INF. 2.2(3), p. 8

ANNEX

TABLE OF DRAFT CHANGES TO THE CIMO GUIDE
(2018 EDITION VS 2014 EDITION)

CHAPTER TITLE SIZE OF THE UPDATE*
PART 1 MEASUREMENT OF METEOROLOGICAL VARIABLES
1 General Major
2 Measurement of temperature Major
3 Measurement of atmospheric pressure Major
4 Measurement of humidity Major
5 Measurement of surface wind Minor
6 Measurement of precipitation Partial
7 Measurement of radiation Minor
9 Measurement of visibility Partial
12 Measurement of upper-air pressure, Minor
temperature, humidity
14 Observation of present and past weather; state Minor
of the ground
15 Observation of clouds Partial
16 Measurement of atmospheric composition Partial
PART 11 OBSERVING SYSTEMS
1 Measurements at automatic weather stations Major
3 Aircraft-based observations Minor
4 Marine observations Partial
5 Special profiling techniques for the boundary Partial
layer and the troposphere
PART 111 SPACE-BASED OBSERVATIONS
3 Remote-sensing instruments Minor

PART IV QUALITY ASSURANCE AND MANAGEMENT OF OBSERVING SYSTEMS
4 Testing, calibration and intercomparison Partial
5 Training of instrument specialists Partial
NEW PART MEASUREMENT OF CRYOSPHERIC VARIABLES
1 General New
2 Measurement of snow New
* Note: Minor indicates that only small changes were made to the chapter; Partial indicates that

substantial changes were made to some sections of the chapter; Major indicates that substantial
changes were made to the entire chapter; New indicates that an entirely new chapter has been added.
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REPORTS ON THE ACTIVITIES OF THE COMMISSION

REPORTS OF THE FOCAL POINTS

Focal Point on Climate Observations and Services

1. Main focus of the Focal Point (FP) on Climate Observations and Services was on
monitoring climate-related activities, either through a climate blog website or through direct
contact with climate experts.

2. The identified major concerns of the climate community have included: a potential loss
of reference stations due to the development of tiered observing networks, the trend in using
radar and satellite data for climate monitoring, increased availability but questionable quality
of the third-party data and experienced difficulties in gathering visual observations of weather
phenomena.

3. CIMO Management Group agreed that CIMO should be more involved in developing
guidance on the expected quality of various measurement types, including those already in
place for a long time, thus supporting climate observations.

4. The focal point suggested that better value might be achieved from the establishment
of a new liaison mechanism by the Presidents of Technical Commissions.

Focal Point on Disaster Risk Reduction

1. In December 2016 a meeting was organized for the Focal Points of Regional
Associations, Technical Commissions and Programmes (DRR FP RA-TC-TP). During this
meeting all focal points provided inputs on their specific Disaster Risk Reduction (DRR) issues.
Proposals to improve the DRR Roadmap were also submitted to the meeting. For more details,
please visit: https://public.wmo.int/en/events/meetings/2016-meeting-of-wmo-drr-focal-
points-of-regional-associations-technical-0.

2. The DRR Roadmap had been updated and the current version 2.1 was published in
April 2017. However "a coordinated, up-to-date organization-wide plan of action that will guide
WMO activities in support of all components of disaster risk management" is still to be adopted
and implemented.

3. Currently, much attention is given to early warning systems, with focus on Multi-
Hazard Early Warning Systems (MHEWS), but detailed plans are not published yet. Therefore,
further impact of these plans in relation to the Instruments and Methods of Observation
Programme cannot be provided so far.

4. Although observing systems are crucial for appropriate hazard forecasting and
nowcasting services, and early warning systems, the role of CIMO is limited within the DRR
programme without a clear request to support (the improvement of) these services in future.

5. It is recommended to provide continuous support of the work done by the focal point
acting on behalf of CIMO within DRR FP RA-TC-TP, especially in support of the DRR Roadmap
and its implementation.


https://public.wmo.int/en/events/meetings/2016-meeting-of-wmo-drr-focal-points-of-regional-associations-technical-0
https://public.wmo.int/en/events/meetings/2016-meeting-of-wmo-drr-focal-points-of-regional-associations-technical-0
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Focal Point on Gender Issues

1. The gender balance within CIMO has improved during the intersessional period, but it
is still far from targeted 30 % female participation in the working structure of the Commission,
as set up by the Seventeenth World Meteorological Congress.

2. CIMO-17 provides an excellent opportunity to recruit more talented women to CIMO
activities. Thus, the CIMO Management Group requested that when inviting Members to
propose experts for the new CIMO working structure, the invitation should clearly invite
Members to propose more female candidates.

3. CIMO MG members agreed to be pro-active and to do their utmost to identify
prospective female experts and encourage them not only to participate in the CIMO activities
but also to take the leading roles, as appropriate.

Focal Point for the Executive Council Panel of Experts on Polar and High Mountain
Observations, Research and Services

1. It was noted that CIMO and the Global Cryosphere Watch (GCW) had successfully
collaborated during the WMO Solid Precipitation Intercomparison Experiment (SPICE). SPICE
was one of the most demanding WMO/CIMO projects in all its phases, particularly from a
management point of view. Recommendations from the experiment represent an impressive
source of information for measurement of snow parameters, to be used by GCW and CIMO
communities.

2. Efficient collaboration between CIMO and GCW continues and has already resulted in
contributions to the update of the Guide to Meteorological Instruments and Methods of
Observation (WMO-No. 8, the CIMO Guide), including a proposed new volume on
measurement of cryospheric variables. Further updates of the CIMO Guide are expected to be
built upon the outcomes of SPICE.

3. The focal point had experienced some difficulties in joining relevant meetings and
obtaining documentation related to those meetings. It was suggested that a better mechanism
for ensuring connectivity between CIMO and EC-PHORS should be found.
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REPORT ON CIMO TESTBEDS AND LEAD CENTRES

Current CIMO Testbeds and Lead Centres

1. Current designated Testbeds (9):

. WMO-CIMO Testbed for Doppler Light Detection and Ranging (LIDAR) Systems for
Aviation Applications (Hong Kong, China);

o WMO-CIMO Testbed for Cryosphere and Precipitation (Sodankyl&, Finland);

) WMO-CIMO Testbed for GAW Observations of Reactive Gases and Aerosols
(Hohenpeissenberg, Germany);

) WMO-CIMO Testbed, Lindenberg Meteorological Observatory - Richard Assmann
Observatory (Lindenberg, Germany);

. WMO-CIMO Testbed for Ground-based Remote Sensing Observations (Cabauw, the
Netherlands);

. WMO-CIMO Testbed for Integration of 3D Weather Observation System (Boseong,
Republic of Korea);

) WMO-CIMO Testbed for Meteorological, Radiation and Ozone Observations —
Voeykovo Main Geophysical Observatory (Voeykovo, Russian Federation);

. WMO-CIMO Testbed for Aerosols and Water Vapor Remote Sensing Instruments
(lzana, Spain);

. WMO-CIMO Testbed for In-situ and Remote Sensing Synergistic Profiling (Payerne,
Switzerland).

2. Current designated Lead Centres (3):

. WMO-CIMO Lead Centre on Process-oriented Observations, Lindenberg

Meteorological Observatory - Richard Assmann Observatory (Lindenberg, Germany);

. WMO-CIMO Lead Centre on Precipitation Intensity - Benedetto Castelli (Genova,
Vigna di Valle and Monte Cimone, Italy);

. WMO-CIMO Lead Centre on Evaluation of Precipitation Measurement Accuracy
(Chupungnyeong, Republic of Korea).

3. An individual webpage has been developed for each CIMO Testbed and Lead Centre
and is reachable from: http://www.wmo.int/pages/prog/www/IMOP/Testbeds-and-LC.html.
includes a general description of the site, and links to the detailed description of the
Testbed/Lead Centre, as well as their regular biennial reports providing evidence of their
projects and publications.


http://www-newdev.wmo.int/pages/prog/www/IMOP/TB_LC/Testbed_Korea.html
http://www-newdev.wmo.int/pages/prog/www/IMOP/TB_LC/Testbed_Korea.html
http://www.wmo.int/pages/prog/www/IMOP/Testbeds-and-LC.html
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New Testbeds and Lead Centres During the intersessional period

4. Two calls for nominations of CIMO Testbeds and Lead Centres were announced
during the intersessional period, February 2016 and May 2018. Five proposals were received.

These proposals were evaluated according to the designation process for establishment of
CIMO Testbeds and Lead Centres (as approved by CIMO-XV). The process has led to the
nomination of three new testbeds by the president of CIMO. These are:

. WMO-CIMO Testbed for Ground-based Remote Sensing Observations (Cabauw, the
Netherlands);
. WMO-CIMO Testbed for Doppler Light Detection and Ranging (LIDAR) Systems for

Aviation Applications (Hong Kong, China);

. WMO-CIMO Testbed for Meteorological, Radiation and Ozone Observations —
Voeykovo Main Geophysical Observatory (Voeykovo, Russian Federation);

The remaining two proposals were judged to not fully meet the Terms of Reference for CIMO
Testbeds and Lead Centres, and the proposals were better aligned with the Terms of Reference
of a Regional Instrument Centre (RIC). Those countries have been encouraged to nominate
their centres as RICs.

5. A late proposal was received in the second-half of August 2018 from China
nominating two new Testbeds. The nomination includes the Marine Meteorological Science
Experiment Base (MMSEB) at Bohe and Ground Based Integrated Meteorological Observation
at Changsha. The CIMO leadership expressed appreciation for this late nomination, however
due to lack of time the evaluation of those proposals will be performed after the CIMO-17
session.

Review of Existing Testbeds and Lead Centres

6. At its fifteenth session in Geneva from 26 to 29 March 2018, the CIMO Management
Group considered the performance of each of the then designated six Testbeds and three Lead
Centres as evidenced by each centre’s regular reporting of its activities, its involvement in
CIMO and regional activities, and the research carried out by each centre during the
intersessional period.

7. The Management Group concluded that the performance of most of the centres had
met the Terms of Reference during the intersessional period, with regular reports being posted
on the centre websites and each making a significant contribution to observations science or
capacity development for CIMO. Some concerns were noted about the performance of one
Testbed and one Lead Centre and the relevant focal points were informed about possible ways
for improvement. The CIMO Management Group agreed that all centres should retain their
designation as a CIMO Testbed/Lead Centre.

Need for Improvements in Connectivity between Testbeds and Lead Centres and the
CIMO Community

8. Despite the overall high performance of the Testbeds and Lead Centres, the CIMO
Management Group found that the knowledge gained through the research results achieved by
a number of the centres should be more effectively communicated to the CIMO community. To
achieve better performance in this respect, the Testbeds and Lead Centres are encouraged to:
provide access to their published papers through the WMO Testbed/Lead Centre website,
preferably in English; and to add more photographs that visually show the capabilities of their
facilities, to their respective webpages.


http://www-newdev.wmo.int/pages/prog/www/IMOP/TB_LC/Testbed_Korea.html
http://www-newdev.wmo.int/pages/prog/www/IMOP/TB_LC/Testbed_Korea.html
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9. Expert teams together with assigned Testbeds and Lead Centres will be requested
to collaborate more closely, particularly to use Testbed and Lead Centre research results as the
basis for development of guidance material to be added to the CIMO Guide, to the benefit of all
WMO Members.

10. It is expected that the proposed Expert Team on Capacity Development and
Outreach will together with all Testbeds and Lead Centres, implement a mechanism to help
disseminate in a timely manner major achievements of the Testbeds and Lead Centres to the
CIMO community.
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REPORTS BY OPAG CHAIRS AND FOCAL POINTS
REPORT ON CONFERENCES

CIMO TECO-2016

1. The WMO Commission for Instruments and Methods of Observations (CIMO)
organized the WMO Technical Conference on Meteorological and Environmental Instruments
and Methods of Observation (CIMO TECO-2016) in Madrid, Spain, at the kind invitation of
Agencia Estatal de Meteorologia (AEMET), from 27 to 30 September 2016. CIMO-TECO 2016
was held in conjunction with the Meteorological Technology World Expo 2016, 27-29 September,
with the second International Workshop on Metrology for Meteorology and Climate
(MMC-2016), 26-27 September, and with the first International Forum of Users of Satellite
Data Telecommunication Systems (SatCom-2016), 27 September.

2. Under the CIMO-TECO 2016 theme “Ensuring sustained high-quality meteorological
observations from sea, land and upper atmosphere in a changing world”, almost 400
participants presented their achievements on the following topics:

(a) Traceability, uncertainty and standardization of meteorological and environmental
measurements;

(b) Developments in observing technologies and systems;

(©) Intercomparisons, characterization and testing of instruments and methods of

observation;

(d) Challenges and opportunities for continuous improvement in observing
technologies;

(e) Special session dedicated to the 100 years anniversary of continuous observations
at the lzafia Observatory, which acts as CIMO Lead Centre.

Participants also benefited from three, well-attended discussion sessions on:

(a) Benefits and Challenges of Transitions to Automated Observation.
(b) Big data: What are the Opportunities and Threats?
(©) CIMO Vision for 2040: Where do we want to be and where do we need to be?

The 2016 Professor Dr Vilho Vaisala Awards ceremony also took place as a part of the
conference.

3. All the posters and presentations from CIMO-TECO 2016 are compiled as an

Instruments and Observing Methods No. 125 (IOM-125) report. They are accessible, together

with the video from the conference, from:
https://www.wmo.int/pages/prog/www/IMOP/publications-1OM-series.html.

4. Results of the feedback survey show that most of the respondents found their
participation at CIMO-TECO 2016 well worthwhile. A duration of four days is considered as a
good duration for 88 % of the survey respondents. 83 % of the respondents think that having
CIMO TECO in conjunction with Meteorological Technology World Expo is very beneficial.
Among proposals for improvement in the future, respondents particularly highlighted a need
for a better treatment of the posters and a less noisy conference room.


https://www.wmo.int/pages/prog/www/IMOP/publications-IOM-series.html
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ICAWS-2017

5. The WMO Commission for Instruments and Methods of Observations (CIMO) took
the lead in reviving the concept of AWS conferences that were held from 1996 to 2006. CIMO
organized, in collaboration with the Commission for Basic Systems (CBS), the International
Conference on Automatic Weather Stations in 2017 (ICAWS-2017). The conference was held in
Offenbach am Main, Germany, at the kind invitation of Deutscher Wetterdienst (DWD), from
24 to 26 October 2017.

6. Around 100 participants, under the ICAWS-2017 theme “Automatic weather
stations for environmental intelligence — the AWS in the 21st century” addressed the following
topics:

(a) Initiating automation and supporting migration from manual to automated
measurements ;

(b) Communications, data transmission, encoding, archiving and storage;

(© Sustainability of the measurements;

(d) New developments, interoperability, intelligent measurements, and integration.

Discussion sessions comprised topics on:

(a) Automation of measurements — training needs and competences.
(b) Working with non-NMHS (partner) data.
(©) Low-cost AWSs — opportunity of threat to meteorological measurements.

The participants of the discussion sessions proposed that WMO considers carrying out the
following activities to support them:

(a) develop focused guidance material on different areas of automation of
measurements and make accessible already available material in a concise manner,

(b) prepare guidance documentation on donor funding projects,

(©) implement videos and social media in training activities,

(d) pay particular attention to data quality management, including quality assurance
and quality control in order to provide the right information to the right audience,

(e) make WMO regulations widely known to partner networks,

) organize more intercomparisons of low-cost AWSs and share results among the

WIGOS community,

(9) standardize information on what fit-for-purpose means and link it to user
requirements for different application areas,

(h) develop testing framework for low-cost AWSs (for field and laboratory testing) and
develop relevant guidance material.

7. All the posters and presentations from ICAWS-2017 are compiled as an
Instruments and Observing Methods No. 127 (IOM-127) report and accessible from:
https://www.wmo.int/pages/prog/www/IMOP/publications-1OM-series.html.

8. The feedback survey has shown that 2/3 of respondents found the quality of
presented papers as excellent and would like to see the next ICAWS organized in 2019. For
more than 80 % of participants being a part of this event was well worthwhile and duration of
three days was considered as just right duration. Proposals for the improvement in the future
include: organization of these conferences should be one of the priorities of WMO, more
manufacturers should be engaged, the conferences should take place closer to developing
countries, and accommodation should be much more affordable (costs were very high due to a
fair).



https://www.wmo.int/pages/prog/www/IMOP/publications-IOM-series.html
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COMMON WMO/I1SO STANDARD ON WEATHER RADARS

1. Following the Agreement on Working Arrangements between the World Meteorological
Organization (WMO) and the International Organization for Standardization (1SO), the ISO
Technical Committee (TC) 146, Air quality, Subcommittee (SC) 5, Meteorology has developed,
in a close collaboration with the experts of the Commission for Instruments and Methods of
Observation (CIMO), the draft common WMO/ISO standard on Weather radars — Part 1: System
performance and operation.

2. The draft common WMO/ISO standard was reviewed by the CIMO Inter-Programme
Expert Team on Operational Weather Radars and the CIMO Management Group, who both
support its publication.

3. Purpose of this draft standard is to support countries who plan to install and operate a
weather radar but lack the necessary technical experience. Particular attention is given to long-
term performance, stability, availability, affordable maintenance and acceptance tests. The draft
standard describes system performance of ground-based weather radar systems measuring the
atmosphere using frequencies between 2 GHz and 10 GHz, which are suitable for area-wide
detection of precipitation and other meteorological targets at different altitudes. It also
describes ways to verify the different aspects of system performance including infrastructure.

4. The common WMO/ISO standard will be published, when both, WMO and ISO, provide
their approval. It will be published by ISO as ISO 19926-1:2018(E) international standard, and
by WMO as an annex to the Part Il, Chapter 7 of the Guide to Meteorological Instruments and
Methods of Observation (WMO-No. 8, CIMO Guide). These two separate documents will have
identical content.

5. Aiming at ensuring WMO approval, the draft standard has been made available to all
WMO Members for review, on the WMO website at:
http://www.wmo.int/pages/prog/www/IMOP/1SO/Std_Radar_Partl_For_Members_Review.pdf,
as well as in the Annex to this document.

Annex: 1


http://www.wmo.int/pages/prog/www/IMOP/ISO/Std_Radar_Part1_For_Members_Review.pdf
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ANNEX

Weather radar - Part 1: System performance and operation
(Draft text of the common ISO/WMO standard)

This document was prepared by Technieal Committee ISO/TC 146, Air quality, Subcommittee SC 5,
Meteorology, and by the World Meteorglogical Organization (WMO) as a common ISO/WMO Standard
under the Agreement on Working Arrangements signed between the WMO and 1SO in 2008.

© World Meteorological Organization, 2018
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Introduction

The rapid development of weather radar occurred just before and during the Second World War.
Initially, radar was demonstrated at long (10 m to 50 m) wavelengths but quickly moved to shorter
wavelengths (3 cm and 10 cm) with the requirement for, and development of compact and high power
transmitters. C Band (5 cm) wavelengths were available in the late 1950’s. The first operational Doppler
radars appeared in the mid-1980’s with demonstration of its application in operations and the
availability of high speed, affordable processors and efficient software codes. The adoption of Dual-
polarisation capability for operational radars followed in the mid to late 1990’s.

Radars provide localized, highly detailed, timely and three dimensional sensing and obsetving
capability that no other meteorological monitoring system can provide. They are able to,measure
variations in precipitation rates at a resolution of a few square kilometres or better and attime cycles of
the order of a few minutes and provides the capability to monitor rapidly evolving weathér events that
is critical for the provision of early warnings of severe and hazardous weather. This ificludes heavy rain,
hail, strong winds (for example tornadoes and tropical cyclones) and wind sheafand hence it has the
highest impact on society of all the weather elements. Doppler and dual-polarisation radars are able to
resolve the high variability of wind and precipitation types, even see inse€tsjor clear air turbulence used
to predict the onset of thunderstorms and for measuring vertical wind profiléssPual-polarisation is also
used for quality assurance and to improve precipitation estimates.

With high speed telecommunications and data processing, radar Systems are now networked to better
monitor large scale weather phenomena such as tropical cyclones”and major extra-tropical storms
(both summer and winter). The data derived from the networking of radars can provide longer lead
times (from 60 min to 90 min to several hours) for early warnings. Numerical Weather Prediction
systems have also now advanced and the assimilation’ of‘¢ontinental-scale radar-derived precipitation
data into global models can significantly improve the 4%e/5 day precipitation forecasts of neighbouring
areas and continents.

The provision of homogeneous, high quality data” starts with the installation and use of appropriate
radar technology for the local weatherenvisonment and conditions. The wavelength of the radar, the
beam width of the antenna, the typesand,power of the transmitter, the sensitivity of the receiver and the
wave form all have significant impacts on the resolution and quality of radar data. Weather radars have
traditionally been specified anddconfigured to meet local requirements for weather monitoring and
surveillance and to cater for lecal geography and other factors, leading to a globally diversity in
technology and in sapipling strategies. These all impact on different data quality metrics such as
availability, timeliness ‘andacctiracy. These metrics also rely on the operation and maintenance of the
radar systems through adherence to prescribed and standardised procedures and practices. This
requires the establishment of standards, technical specification best practices and guidelines for
network design;site ‘Selection, calibration, system and equipment maintenance, sampling and data
processing agd distribution.

1 _Sceepe

This document describes system performance of ground-based weather radar systems measuring the
atmosphere using frequencies between 2 GHz and 10 GHz. These systems are suitable for area-wide
detection of precipitation and other meteorological targets at different altitudes. This document also
describes ways to verify the different aspects of system performance including infrastructure. This
document is limited to linear polarisation parabolic radar systems, dual polarisation and single
polarisation radars. Fan beam (narrow in azimuth and broad in elevation) are not considered and these
include marine and aeronautical surveillance radars which have been used but not primarily designed
for weather applications. Phased array radars with electronically formed and steered beams, including
multi-beam, with non-circular off-bore sight patterns are new and insufficient performance information
is available.
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This document is not describing weather radar technology and its applications. Weather radar systems
can be used for applications like quantitative precipitation estimation (QPE), the classification of
hydrometeors (e.g. hail), the estimation of wind speeds or the detection and surveillance of severe
meteorological phenomena (e.g. microburst, tornado). Some of these applications have particular
requirements for the positioning of the radar system or need specific measurement strategies.
However, the procedures for calibration and maintenance described in this document apply here as
well.

This document addresses manufacturers and radar operators.
The purpose of this document is wide and addresses organisations in all countries using weathegradar
with particular emphasis on countries that have not yet a long tradition of weather radar operagioh and

usage:

— support of manufacturers to maintain a comparable and high level of competiﬁ@her radar

systems; :
— aid for tendering authorities to take into account the state of the art of sy feph performance merely

than component definitions in their documents and, thus, to help pawe different incoming
bids;

— provision of a valid documentation on potential and limitatigns of weather radar systems, thus
support capacity building world wide; %

— advice on the general requirements for siting, operatio enance and calibration tasks to keep
radar systems on a high level of data quality and availa@;
— description of the required range of tasks for gpe and maintaining weather radar systems in

order to let managers allocate enough financidl r@sgurces and staff capacity for this purpose.
Further information such as the fundament@ ather radar measurement can be found in [1].
2 Normative references
The following documents are rgferredrto in the text in such a way that some or all of their content
constitutes requirements of s document. For dated references, only the edition cited applies. For
undated references, thedat 180 of the referenced document (including any amendments) applies.
There are no normative réferences in this document.

3 Termsa &hitions

For the pu this document, the following terms and definitions apply.
)

— ISO Online browsing platform: available at http://www.iso.org/obp

aintain terminological databases for use in standardization at the following addresses:

lectropedia: available at http://www.electropedia.org/

There are no terminological entries in this document.

4 Abbreviated terms
ADC analog digital converter

AZ azimuth
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BITE build-in test-equipment

BPF  band-pass filter

Cw continuous wave

EL elevation

FTE  full time equivalent

HPBW half power beam width

ITU-R International Telecommunication Union, Radiocommunication Sector
LDR linear depolarisation ratio

LNA low noise amplifier

NF number of failures

NMHS national meteorological and hydrological service
MSRT mean service restoration time

MTBF mean time between failures

PPI plan position indicator

PRT  pulse repetition time

QPE  quantitative precipitation estimation
RF radio frequency

SG signal generator

SNR  signal-to-noise-ratio

STALO stable local oscillater

STAR simultanepds transmit and receive
TR transmit/receive

TTPM total time for preventive maintenance
TWT ‘traveling wave tube

UPS ° uninterrupted power supply

5 Basics

5.1 Frequency bands

A weather radar is a system that is designed to measure hydrometeors in a large area, using a remote
sensing technology based on micro waves. The micro waves of S, C and X bands are used in many cases

and the scale and observation characteristics of the system are different depending on the
characteristics of each frequency (wavelength). S-band systems are large, and their observation range is
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wide, while X-band systems are compact and their observation range is narrow. The useful range of S-
band and C-band radars are typically limited by earth's curvature (=300 km), whereas at X-band the
limit is normally attenuation dependent (50 km to 100 km). See [1] for more detail. Table 1 shows the
typical items for each frequency band.

Table 1 — Typical specification for different frequency bands of weather radar

Frequency Band Frequency range 2 Antenna diameter » 9 | Rain attenuation
(two-way) at
30mm/hd
S 2,700 GHz to 8,5m 0,02 dB/km
3,000 GHz

C 5,250 GHz to 4,2 m 0,13 dBJk
5,900 GHz

X 9,300 GHz to 24m 1,22@
9,800 GHz

a) Operating frequency range differs from each country. 4@

b) For more info on frequency band and antenna size, refer to [1] Chapter 7.6.8
9 Typical values for a 1° half power beam width

9 For attenuation due to rain, refer to [1] Chapter 7.2.3

It is necessary to select the frequency band according to the r% of observation and the scale of
system at the location.

5.2 System configuration @

5.2.1 Overview of radar system component ul&

Figure 1 shows the basic configuration of a r sygtem. Antenna mounted receivers (and in some
cases transmitters) are also becoming commonecently.

./'-\\

Sighal processor
Data processor

Figure 1 — Configuration and diagram of radar system

The weather radar system is divided into single polarisation type (which is quite always horizontal) and
dual polarisation type, where both horizontal and vertical polarisations of the emitted and received
micro waves are used. The dual polarisation type is further divided into dual polarisation distribution
transmitter type which distributes single transmitter output and dual polarisation independent
transmitter type which has two independent systems of transmitter.
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Antenna
Transmitter
TR limiter
Receiver
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Figure 2 — System diagram of single polarisationtype
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Antenna

Horizontal polarisation (H) channel
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3dB'%Rower splitter

TRilimiter

Receiver (H channel)

Viertical polarisation (V) channel
TR limiter

Receiver (V channel)
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Figure 3 — System diagram of dual polarisation distribution transmitter type
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Figure 5 — System diagram of dual pelarisation independent transmitter type

5.2.2 Dual-polarisation transmit modes

Depending on the transmitter systemy,(see types dual-polarisation distribution transmitter or
independent transmitter above) different transmit modes are available.

5.2.2.1 STAR or hybrid mode

In STAR (simultaneou$ transmit and receive) mode a linear horizontal and a vertical polarized wave is
transmitted simultaneously‘and each of it is received by the respective receiver chain. The advantage of
this technique is, that itjean be used with a single transmitter (distributed transmitter type), no
expensive second tkansmitter is required, a simple power splitter in the transmit path is sufficient. The
disadvantage is that in case of a depolarizing medium (e.g. melting layer, wet or melting hail) a cross-
talk betwegn horizontal and vertical waves occurs and contamination of radar products (like
differential reflectivity Z,,.) will happen.

5i2.2.2°%, Alternate H/V mode

In the alternate H/V mode horizontal and vertical polarized waves are transmitted alternatively from
pulse to pulse. Two receivers will receive the co-polar and the cross-polar signal for each pulse. The
advantage of the alternate H/V mode is that both, the co-polar and cross-polar components of the
scatter matrix can be measured. If the radar is of the distributed transmitter type, a polarisation switch
is required instead of the power splitter. Fast high-power switches are currently expensive and brittle.
For that reason, alternate H/V mode is normally only used for research radars, which are not operated
continuously. In case that the radar uses two independent transmitters, the alternate H/V mode can be
simulated by transmitting alternately every second pulse per transmitter.
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5.2.2.3 LDR mode

The LDR mode is a special mode enabling radars build in the distribution transmitter type configuration
(see Figure 4) to measure the linear depolarisation ratio (LDR). LDR is the ratio between cross-polar
reflectivity and co-polar reflectivity. LDR is a good indicator for melting layer or wet or melting hail and
ground clutter. To enable LDR mode a bypass around the power splitter is necessary. This bypass will
send the transmit power only to the horizontal feed. On receive the horizontal polarisation receiver
measures the co-polar signal, the vertical polarisation receiver measures the cross-polar signal.
Typically, a slow switch (switching time app. 1 s to 3 s) is used and changing between STAR mode and
LDR mode will be performed only after one plan position indicator (PPI) scan. Except LDR no other
dual-polarisation product can be measured.

5.2.3 Description of components

5.2.3.1 Antenna

A directional antenna is used to concentrate energy into a narrow beam. A par% ector type is
generally used. The size of the antenna to obtain the same beam w1dth is d1 epending on the
frequency used. If the wavelength is shorter, the same beam width is parabollc antenna
with smaller diameter. Generally, a single antenna has the dual purpo m1551on and reception.
In addition, the antenna is divided into single polarisation type ( e feedfhorn) and dual polarisation
type (feed horn capable of separating two orthogonal polarlsatlons)

several solid-state emitters; see Annex F for more details.
5.2.3.2 Radome @

A radome is used to cover the antenna and to pr t 1®from rain, wind, ice and snow. The radome is

Phased array antenna is an emerging technology for weathe& rs/ where the antenna is a panel of

formed as spherical or dome type by combinin e number of panels. The radome has a variety of
types depending on the size and the purpo Vatlon of antenna.

The radome for dual polarisation is 0 show a behaviour as uniform as possible for both
horizontal and vertical polarized smg the radome. This can be achieved by proper design of

the panels shapes, for example by usi eode51c or quasi-random geometry of these panels.

The radome will introduce sses; see Annex A.2.8.1 for estimation of losses of a dry radome. It
has to be noted that w er, r ice on the radome can lead to strong losses (some dB).

5.2.3.3 Transmitter

5.2.3.3.1 Genexal ects

adiates radio wave into the air via antenna. There are two types of transmission
ectron tube (magnetron, klystron, traveling wave tube (TWT), etc.) and semiconductor (solid-
TWT and solid-state transmitter, the pulse compression technology is applied to obtain fine
resolution and to increase SNR.

A trans;@ device to generate transmission radio wave. It generates high-power microwave
: and r

In pulse compression radars, usually a long and short pulse are transmitted alternately, since while
transmitting a long pulse blind range is generated and this needs to be covered.

© World Meteorological Organization, 2018



CIMO-17/INF. 2.3(2), p. 12

~ =

2 3 4
/ /

~

Key

Long pulse transmission

Long pulse reception

Short pulse transmission

Short pulse reception
Observation range by long pulse
Observation range by short pulse
Time

MO UL WN -

Figure 6 — Long/shortpulse transmission example

5.2.3.3.2 Transmitter duty cycle

In a pulsed radar system, the transmitter RF power is on only a small portion of the time. The rest of the
time is spent receiving the echoes from the atmosphere. The portion of time which the transmit power
is on, is called the transmitter‘duty cycle. The duty cycle together with the peak power determine the
average power or enepgy vadiated into the atmosphere.

In a weather radar transmitter using a tube transmitter (magnetron or klystron), the duty cycle is
typically in thé order of 1 %. This leads to a typical average power of a few hundred W. In TWT
transmitters, theé,peak’power is typically lower, and longer pulses similar to solid-state transmitters are
used. The peak power of the tube transmitters ranges from tens of kW to MW, depending on the
application and frequency of the radar.

In”a weathér radar transmitter using a solid state (semiconductor) transmitter, the duty cycle is
typically in the order of 10 %, leading again to similar average power of a few hundred W (some tube
transmitters, like e.g. TWT transmitters, also rely on low peak power and high duty cycle, similar to the
solid-state transmitters).

5.2.3.3.3 System pulse width range

In electron tube devices, short pulses with high peak power are typically used. The pulse width is in the
order of 1 ps (ranging from 0,3 ps to 5 pus in magnetron and klystron transmitters).

The pulse width of a solid-state transmitter is typically in the order of 100 ps (ranging from 20 ps to
200 ps) corresponding to a range of 15 km, and pulse compression technique is used to achieve similar
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range resolution as with the short pulses from a tube transmitter. Often there is also a separate short
pulse covering the close distances, which are masked by the long transmit pulse (see Figure 6).

5.2.3.3.4 Pulse repetition frequency

The pulse repetition frequency (ferr) or the time interval between triggering radar transmit pulses
(PRT) is a parameter which can be defined by the radar operator. However, there are several
constraints for the selection of the fprr. High frrr will reduce the unambiguous maximum range rmax of a
radar. Radar echoes from distances beyond rmax will be displayed as second-trip echoes.

C
fmax = 2fPRF (

where

"<
c isthe speed of light. 1\

EXAMPLE For a maximum range of 250 km, ferr should not be higher than 600 HZQ

On the other hand, high ferr is necessary for a broad unambiguous elocity range va. (often
called as Nyquist interval). Below A is the wavelength of the pulse eQitted e radar.

A ‘ :
Va = fpRF 2 & (2)
For a C-band radar at a fprr of 600 Hz, va would be in t@ er of 8 m/s which is too low for the
observation of most meteorological phenomena. Q
With modern signal processing several techniques(exist to overcome these physical constrains. Dual-fpre
or staggered-PRT techniques allow for the extehsi f the Nyquist interval by a factor of two to three

or even more. Various second-trip recover hRiques allow for the elimination or recovery of second-
trip echoes.

The ferr of transmitters is limited b uty-cycle, see Clause 5.2.3.3.2

Typical ranges of ferr for X-, ﬁand radars are 300 Hz to 2000 Hz. The higher fprr are needed for X

band radars, to compensatesfg wave length impact on v, in Formula (2). This leads to low rmax in
Formula (1) and so fo % adars second trip echoes removal is often mandatory.

5.2.3.4 Recei

The receiver ig theydevice to amplify and detect the radio wave which is returned to the antenna and
extract amplit information and phase information from the received signal. The receiver is
protectedyfro e transmitted power by a circulator and/or T/R-limiter.

pression radars apply frequency modulation at long pulse transmission, and with pulse
compRegSion processing in the receiver, achieve the same SNR and range resolution in the range
sampled by the modulated pulse as a radar with tube transmitter. The SNR of the range sampled by the
short pulse is lower than that of the range sampled by a tube transmitter radar.

The combination of short and long pulse increases effective dynamic range from close to far range
similar as sensitivity time control (STC)®,

(1) Sensitivity time control is used to attenuate strong signals at close ranges. Is not necessary for receiver systems
with a large dynamic range.
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5.2.3.5 Signal processor

A signal processor processes the digitized amplitude information and phase information data from the
receiver and calculates a variety of key variables which are necessary for observation such as rainfall
intensity and rainfall moving radial velocity.

Typical output data for a dual polarisation radar are shown as follows:
— Reflectivity factor (2)

— Differential reflectivity (Z4,)

— Doppler velocity (V)

— Spectrum width (W)

— Differential phase(®gp,)

— Correlation coefficient between Z;, and Z, (py,,)

5.2.3.6 Data processor

A data processor generates the weather products according to the purpose of the radar system, based
on a variety of key variables which are extracted by the signal pyocessor.

6 System performance and measurement parameters
6.1 General aspects

System performance indicates the performance/ofya weather radar system as a whole, rather than the
performance of each unit comprising the radar.

System performance criteria are determined”so that evaluation by these criteria can be applied to
different types of weather radars{beinging’a good user benefit as it makes it easy for users to write
system specifications. On the other hand, adopting a standard set of criteria will lead to fair competition
among manufacturers, as it will’exclude radars with insufficient system performance from the global
markets. For this purpose, criteria shall be measurable in a common way for all the weather radars
before they will be shipped from factory.

Sensitivity, spatial, resolution, accuracy of Doppler velocity, and accuracy of dual polarisation
measurement @re chosen as top criteria which show the system performance of weather radar most
distinctively; these aré called fundamental parameters.

Additionally, parameters are chosen, which are not included in fundamental parameters but are also
verydinportant in defining system performance; these are called other key parameters. Summarization
is{ given, in" Tables 2 and 3. Clause 6.2 gives explanations of the fundamental parameters, while
Clause 6.3 explains other key parameters. How to measure these values is given in Annex A. An example
on how to record them is given in Annex C.

Table 2 — Fundamental parameters

Parameter category Purpose Value
Sensitivity Determines how far or how | Reflectivity sensitivity A
weak of a radar echo that dBz at B km:

the radar can detect.
The smaller A is for a
distance B, the weaker the
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echoes that the radar can
observe or conversely, the
farther the radar can
observe the same echo

Determines the detail to
which the radar can
distinguish.

Spatial resolution Beam resolution (in deg),

range resolution (in m):

The smaller the value is,
the higher the detail that
the radar can observe.

4

Precision of Doppler Phase stability (in deg ﬂ

velocity

Determines the ability to
remove ground clutter using

Doppler filtering technique.

The smaller the 3
the greater the 4bilitypto

Accuracy of dual
polarisation measurement

Determines the ability to
observe weather echo types

accurately with polarimetric

remove grou oes.
Cr la ion
isol dB):

parameters Reported as a negative
lue, the smaller the
alue, the better the
system is able to separate
the horizontal from the
vertical signal.
Table 3 — y parameters
Parameter category ur Value
Antenna side lobe tebmines the Gain difference (in dB)

&
X

1thfulness of the radar
alues due to strong off-
axis echoes.

relative to the maximum
gain at the center of the
main lobe.

Reported as a negative
number, the lower the
value, the less spurious
energy observed by the
radar.

‘I&ﬁ side lobe

Relevant for pulse
compression radars,
determines the
faithfulness of the radar
values due to strong, out of
resolution volume, but
radially aligned echoes.

Gain (in dB) relative to
peak power of the pulse.

Reported as a negative
number, the lower the
value, the less energy from
out of resolution volume
echoes observed by the
radar.

Maximum rotation speed

Determines how fast the
radar antenna can rotate.

Maximum rotation speed
(in rpm or deg/s):
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The bigger the value is, the
faster radar can scan.
Acceleration Defines how quickly the Accelaration (in deg/s?)
antenna can change its
speed.
Antenna pointing accuracy | Determines the precision Antenna pointing accuracy
of the angular location of (in deg):
the data.
The smaller the value is,
the more accurate and
more precise.
Beam direction co- Determines how well the Alignment (in deg):
alignment horizontal and vertical
beams are aligned. The smaller the value is,
the better alighed.
Beam width matching Determines how well the Matching (in deg):
horizontal and vertical
beam widths match. The smaller the value is,
the better match.
Dynamic range Determines the breadthvof »|' Dynamic range (in dB):
values that the radar‘éan
measure. The bigger the value is, the
broader range of signals
that the radar can detect.
Unwanted emissions Determinesthe purity of A dB at BMHz
the transmitted spectrum
of the radar. The smaller the value, the
purer and cleaner the
transmitted spectrum.

6.2 Fundamental parameters
6.2.1 Sensitivity

6.2.1.1 Definition
Sensitivity is defined as how far or how weak of a radar echo that the radar can detect. Setting A dBz as
reflectivity of*fainfall and B km as maximum distance to observe A, Sensitivity A dBz at B km is
caltulated‘as follows.

A= 10log(CyCqr) + 20log(B) (3)
where
Co is a parameter determined regardless of system performance

Cyr is a parameter specific to each weather radar system, system loss included

NOTE A pulse compression radar has two constants Cir, one for the short pulse and one for the long pulse.
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Setting B, Cy, C1r and A is calculated. The smaller A is for a distance B, the smaller echoes radar can
observe. Parameters which define C;,, and C;r in Table 4 (e.g. A4, SNR, Smin, P: etc.) are described in the
following clauses.

6.2.1.2 Derivation from radar equation

The sensitivity related to rainfall target is a measurement to see how far the rainfall target is
observable.

If the received power scattered from the rainfall target is P. and the radar reflectivity factor of rainfall
target is Z, P; is expressed as follows:

_C-Z

p= —z )
&
with (see e.g. [2]) 4 s\
_ PGiGehBbyT® e — 1) QJ ()
~ 210(log,2)A% le+2

and \

7= f NpDSdD &:b (6)
where @
P, is the transmit power, in W :

G, G, isthe antenna gain(transmit, receiv

h s the spatial pulse length defined T,@\

0y is the antenna beam width of horigontal plane, in rad
Oy is the antenna beam widt}&ertical plane, in rad

A is the wavelength, lm

€ is the complexRermittivity of precipitation particle

D istherai p$iameter, in m

Np i &fn@of raindrops in unit volume, in 1/m3

r range to scatter, in m

C istheradar constant,in W/m [2]

NOTE For practical applications system losses have to be considered (see 6.2.1.4)

When P: is at the minimum power level that can be detected, it can be expressed as Smin (see A.2.5).

Substituting this Smininto Formula (4) allows to obtain the minimum radar reflectivity factor Zninat any
arbitrary distance r as follows:
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Smin

Zmin (T) = (7)

where
Zmin(1) is the sensitivity index of weather radar
If the items from the right side of Formula (7), which need not be measured for each radar unit, are

placed as C, and, if the items which are specific to the radar device and need to be measured as C;, the
Formula (7) is expressed as follows:

Zmin(r) = CoCy1? (8)
Cy includes the following items from the right side of Formula (7):

: 2"%log,2)1*
0= |€ — 1|2 9)
e+ 2

Similarly, as C; has P, G, G,, h, 6y, 8y and Smin in Formula (7), it is expressed asfollows:

Smin

C, =——020
17 P,G,G,h6y6y

(10)

The value of C is related to wavelength and temperatuse. Typical values of C;, for each frequency band
of S, Cand X in 20 °C are shown in Table 4. The wavelength'of S-band is 0,1 m, the wavelength of C-band
is 0,057 m and the wavelength of X-band is 0,032 m#

Table 4 — Typical value of Co (Temperature 20 °C)

Items S=band C-band X-band
A(m) 051 0,057 0,032
|s —1)2 0,928 0,928 0,927

& 72

Co 0,2467 0,0801 0,0253

As the wavelength 1is normally set by the transmission frequency f, (MHz), it is calculated as follows
using the spéedof light as 3 - 108m/s:

% 300

"

(11)

6.2.1.3 Basic Calculation

(mm¢/m3) is used for the unit of radar reflectivity factor Z and is normally expressed by decibel as dBz.
The common logarithm on both sides of Formula (8) is obtained considering this and it is multiplied by
10 as follows:

10log(Zmin(r)) = 10log(Cy) + 10log(C;) + 20log(r) + 180 (12)

10log(C,) is expanded from Formula (10) as follows:
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10log(C;) = 10log(Smin) — 10log(P;) — 10log(G,) — 10log(G,) — 10log(h) — 10log(Oy)
— 10log(8y)

(13)
The units which are used for the items to be measured are shown below:

— Minimum Detectable Signal: 1010g(Smin), in dBm

— Transmit power: 10log(P;), in dBm

— Antenna gain: 10log(G), 10log(G:), in dB

— Spatial pulse length: h, in m

The spatial pulse length is the value of pulse width 7 (in s) multiplied by the speed gfight®As the
pulse width is normally measured in the unit of ps, the spatial pulse length is obtdige llows:

h = 300‘[(#5) (14)
— Oyyy, inrad @

As the beam width is measured by degrees, it is converted into adian a¥follows:

T

o S
H/V 180 - 9H/V(deg) & (15)

6.2.1.4 System loss and attenuation of radio v\%
The radio wave is attenuated (power loss) durin smission in the actual operation. Therefore, it is

necessary to consider the power loss cause hé radar component such as waveguide and the
attenuation caused when the radio wave ppepa s in the space (due to air and rainfall). These loss
and attenuation lead to deterioration t@dar Sensitivity Index Zmin (increase). If the power loss
generated by the radar component is is ncluded in C1because this element is specific to the radar
device and which should be measu fer to A.2.8 for system loss to be measured.

This is calculated as Cir and is gbtained from Formula (13) as follows:

10log(Cyf) = 10lo 10log(P;) — 10log(G,) — 10log(G,) — 10log(h) — 10log(6y) (16)
-1 v) + 10log(F)

In addition, let attenuation by atmosphere, water and vapour as L, L is the function of the
propagation % nd the rainfall intensity R and is expressed as follows:

Q%Z fr(ka + k. R%)dr (17)
0
where

k, is the specific attenuation due to air, in dB/km
k,a is the specific attenuation due to rain, k. in dB/km
R is the rainfall intensity, in mm/h

r is the range, in km
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If the rainfall intensity along the propagation path R is constant (Ro), only the distance is variable in
Formula (17) and is expressed as follows:

L(r) = 2(k, + k. R§)T (18)
to simplify the evaluation of sensitivity index during rainfall.

As the values of k,, ki, and a are different depending on the frequency used, set typical values for them
according to each frequency band as shown in Table 5 for evaluation.

Table 5 — Specific attenuation due to air and rain (one-way, R in mm/h)

Frequency | Specific Specific attenuation
band attenuation due to rain b
due to air 2
ka (dB/km) k: (dB/km) | a
S 0,00589 0,000343 0,97
C 0,00707 0,0018 1,05
X 0,008835 0,01 1,21
a see [3]

b CIMO Guide [1] Table 9.5 one-way specific attepuations at 18 °C

Lastly, using Smin as it is is insufficient. Usually a proper value of SNR (in dB) should be added. This value
is to be decided by users. In case users cannot decide, 1 dB-is used.

Based on the above, Formula (12) is practically‘expressed as follows:
10log(Z min(r)) = 10log(C,y) + 10log(Cig)# 20log(r) + L(r) + SNR + 180 (19)

6.2.1.5 Pulse compression gain

In pulse compression radars, pulse compression gain G.and pulse width t.after pulse compression
processing are used forsensitivity index calculation of Formulas (13) and (14).

P, = PG, (20)
10log(P,) =W0log(P,") + 10log(G,) (21)
Where P//is the original transmit peak power multiplied by pulse compression gain G, Gcbecomes
10leg(bT)theoretically. (where b is the frequency modulation width and T is the transmission pulse

width): h of Formula (14) is calculated using t..

NOTE Pulse compression gain only applies to the long pulse.

6.2.2 Spatial resolution

6.2.2.1 Definition

Spatial resolution determines the detail to which the radar can distinguish.

As shown in Figure 7, it represents a sampling volume of the radar surrounded by h/2 (when h is spatial
pulse length) and beam width. The smaller the sampling volume is, the higher the detail that the radar

can observe.
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Figure 7 — Spatial resol{%
e¥esolution.

Spatial resolution is decomposed into beam resolution an

This system performance is evaluated in accordance@e table below:

Table 6 — System fopmance parameters

Category Par e Evaluation

Beam resolution enna half power The smaller, the better

width of horizontal

beam width of vertical
plane (in rad)

ne (in rad)
& 6v: Antenna half power

Range re§oluti ARy.: for pulse compression | The smaller, the better

{b radar (in m)

ARyp: for non-pulse
compression radar (in m)

6.2.2. Beam resolution

Beam resolution is determined from measurement of antenna main lobe. Main lobe is measured by half
width (at 3 dB down point. See Figure 8) and shows how narrow the beam is around the centre of
emission. Fine beam resolution is obtained when the main lobe half width is smaller. It should be noted
that beam resolution is limited by the worst value between the transmit beam main lobe and the
receiver’s processing unit of angle.
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Figure 8 — Beam resolution

6.2.2.3 Range resolution

Range resolution is related to transmit pulse length, but is cdnstrained by bottlenecks through the
entire system, including receiver’s characteristics such as bandwidth and sampling interval. These shall
be considered to calculate range resolution rather than simply using the spatial length of transmit pulse.
Since a received signal is obtained as a discrete value for every sampling interval in case of digital
receiver system, the pulse width at the 3 dB deWwm p@int of the received power waveform is not
monitored directly in the same way as transmit pulse width measurement.

Regarding this, pulse compression andnonfpulse compression radars should be treated differently.

For non-pulse compression raddfjmrangeyresolution should be estimated using a combination of
bottleneck factors which limit reselution performance, namely, transmit pulse half power width,

sampling time interval, and receiver bandwidth.

Range resolution is estimated‘as
ARnp = max(Ly, L, L) (22)

using resolution‘values L, L, L3 calculated from bottleneck factors, corresponding to transmit pulse half
width, sampling tinie interval, and receiver bandwidth, respectively.

As for theytransmit pulse half width, L, is calculated with the measured transmit pulse half width ..

C
L1 = ETt (23)

where
T is the transmit pulse half power width

Sampling time interval of received signal is the processing time interval ¢ in the final stage of signal
processor. Using a time interval ¢, L; is obtained as:
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c
L =5t (24)
Finally, from the receiver’s bandwidth (3 dB down point from the peak), L is calculated as follows:
Ly ==-—
3=57 (25)

where
Af is the bandwidth of the receiver’s BPF measured at the 3 dB down point from peak

In pulse compression radar, waveform shaping by raised cosine is conducted on trans ave to
prevent spectrum from widening. On the other hand, a windowing function is applied t@ received

wave to suppress range side lobe. With this waveform shaping, Gaussian approximagiomyfi#s well the
waveform after pulse compression. Figure 9 shows an example sampling pattern of %@ived signals.

Since sampling interval is generally not sufficiently small compared to pul@dt , pulse width is
estimated from the three sampling levels of the received signals corres g transmit pulse peak
and both sides of the 3dB down level of the pulse peak.
|\
y

-3dB
N
7

]
274

/
oL

3 X1 Xy X3 X
/

Key

1 Received pulse waveform after pulse compression
2 Sampling pulse
3 Sampling interval

Figure 9 — Received signal sampling waveform
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Letting time x as abscissa axis, A as maximum amplitude, y as average value and o2as variance, the
received pulse waveform y(x) is expressed with Formula (26).

_Ge=p)?
y(x) =A-e 207 (26)

Pulse width is estimated by calculating 4, ¢ and 02 with three measured values of (x1,y1), (x2y2) and
(x3,y3) which are sampled from the received pulse waveform. For increasing the precision of pulse
width estimation, y, should be nearly the peak value and y; and y; should be lower than and nearest to
the 3 dB down level from yx.

The natural logarithm on both sides of Formula (26) becomes:

2
x —
ln(y(x)) =1In(4) — # (27)
20
The average value p, the variance o2 and the maximum amplitude A are obtained as follows by
substituting three measured values into Formula (27) and solving simultaneous/formulas.

o (32) G? = 2% ~ NG (x2? ~ x32) .
2(n (32) G~ x2) =G (xz — %)

2 _ (1% = x%) = 2u(x; — x7)

° T 2n (22) (29)

(1-w)?
A =y1e( 502 ) (30)
When pulse width is defined as the width\ef 3 dB down level from the maximum amplitude 4, pulse
width 7, is given as follows:

3
Tpe = 2(x3 — #)\]1010%(14) %,10log(y3) -

Range resolution of pulse compression radar is calculated using the estimated 7, above as

C

ARy = > Tye (32)

6.2.3 _Phasesstability

Radar system’s Doppler velocity precision depends on the phase stability of transmit frequency and the
stability of pulse repetition frequency. Phase noise degrades the radar system’s Doppler observation
capabilities and therefore affects ground echo clutter rejection and the estimation of the dual
polarisation data. The STALO is usually considered the most dominant factor of phase instability [4] in
systems with amplifiers (Klystron, Solid-state). Ideally, an oscillator generates a single frequency but as
a matter of fact, instability is caused by random fluctuations of phase around the carrier. Phase noise is
measured in units of dBc/Hz as the spectral power density of each 1Hz bandwidth, away from the
carrier and referenced to the carrier frequency power.
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When L(f) is this spectral density (expressed as antilogarithm) of 1 Hz bandwidth caused by random
fluctuations, let 8,5 be defined as phase stability within a specified range [a, b] in units of degrees, which
is calculated as follows:

b
O = |2 [ 1as (33)

a

where V2 means that phase stability should be calculated as double side band. As integral range, here
we set [a, b] to [100 Hz, 1 MHz] for calculation, considering typical ferr values for S/C/X8Band.
Regarding frequency differences An, increase of phase noise when the frequency of the o ris

multiplied by N, is expressed as follows:
&
(34)

An = 20log,,N = 10log,;oN?
Since phase noise in terms of RMS is the square root of an integral value asn@ﬁrithm, there is a
i

proportional relationship between the oscillation frequency and phase nojsg i of degree.

The above method intends to estimate the phase noise resulting from the S§able local oscillator (STALO)
only. In Magnetron radars a sample of every transmitted pulse is takeén, and phase information from this
sample is used in the receiver to measure the Doppler shift fi successive pulses. This is called
‘coherent-on-receive’. In these systems additional sources of seynoise need to be considered. A
method which determines the phase stability of the full radal“%em is the use of an optical delay line.
The delay line will generate the delay needed for the Dop asurement. Other options like surface
or bulk acoustic wave delay lines are suffering from hi tion losses reducing the signal-to-noise
ratio. Moreover, the inherent delays are too short fmnge measurements.

The optical delay line consists of an RF to optj optical to RF converter with a fibre optic reel in
between. The RF to optical transmitter consi continuous wave (CW) laser diode which is usually
amplitude-modulated with the microwgve %l. The optical to RF receiver converts the optical signal
which travelled through the fibre opti¢%eel™Pack into an RF signal with the same characteristics but
reduced amplitude. The length of ermines the delay of the received transmit pulse.

Using the existing signal procggsing hardware, the comparison of the transmit signal phase (transmit
sample) with the received gghoNghase will show the inherent phase noise of the system. The system
coherence will also be €a c y the signal processing unit of the radar receiver. This method cannot
only be used for Magn adars, but it will provide an integral phase noise measurement also for

Klystron or soli %iys ms.
6.2.4 AccuracWef dual polarisation measurement
6.2.4.1 g&arisation

T acy requirements for dual-polarisation radars are higher than for conventional radars using a
sing arisation only. Dual-polarisation products are based on differences between two polarisations
and offsets between the two channels can produce large errors in retrieved quantities, e.g. estimated
rain rate. For example, it is assumed that reflectivity factor can be estimated with an accuracy of about
1 dB, whereas for differential reflectivity (Z4.) - the difference in reflectivity factor on linear horizontal
and vertical polarisation - an accuracy of at least 0,2 dB is required [5].

6.2.4.2 Cross polarisation and port isolation

Cross Polarisation is the characteristic of an antenna to separate the horizontal from the vertical signal.
The parameter is typically determined by the antenna manufacturer on a far field test stand.
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Port isolation describes the capability of the radar system to separate the horizontal from the vertical
signals after reception by the antenna system. This parameter can be determined easily for single radar
components like the rotary joints or the waveguide switch. However, to estimate the integral port
isolation for all contributing components is technically very complex. But since in current radar systems
the port isolation is several orders of magnitude lower than the cross polarisation this parameter is of
lower relevance in the system performance context.

6.3 Other key parameters

6.3.1 Sidelobe

As for side lobes, suppression level of antenna side lobe and range side lobe should be measuréds, The
former determines the faithfulness of the radar values due to strong off-axis echoes. The“atter is
relevant for pulse compression radars, determines the faithfulness of the radar values due tostrong, out
of resolution volume, but radially aligned echoes.

6.3.2 Beam direction co-alignment

This parameter is defined as the difference in degree between the peakSyof‘the/horizontal and the
vertical co-polarized antenna diagrams. It is a measure to compare the beam“disection of the horizontal
and the vertical beam.

6.3.3 Beam width matching

This parameter is defined as the difference in degrees between the horizontal and the vertical co-
polarized antenna diagrams at a given level (-3 dB, -10 dB)( I¥is a’measure to compare the symmetry of
the radiated volume by the horizontal and the vertical beam:

6.3.4 Maximum rotation speed

This parameter is related to how fast the antenna ¢an rotate. The bigger the value is, the faster radar
can perform scanning.

6.3.5 Acceleration

This parameter defines how quicklypthe antenna can change its speed. As measuring of absolute
acceleration properly in unitsof deg/s? is complicated, this document defines as an alternative the time
the antenna takes to step gompleteély in both AZ/EL directions when in full motion.

The acceleration value“alone does not completely describe how fast and precisely the antenna can
change elevatipn arid azimuth position. This is called step response time, which is not further discussed
in this document. This parameter defines the time needed to step the antenna from one position to
another within a'given accuracy window to allow for settling. An important application is the stepping
from one glevdtion to the next during a volume scan.

6.3°6%, Antenna pointing accuracy
Antenna pointing accuracy addresses different aspects:

— the ability of the positioner unit to steer the antenna dish with a defined precision to a given
azimuth and elevation angle in relation to a mechanical reference point on the positioner unit

— the ability of the system to point to the same given position repeatedly over a long time (months,
years)

— the precise alignment of the internal (hardware) azimuth/elevation reference to the local
geographical orientation to relate the measured data to a position on the earth
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— the alignment of the beam in both polarisations (if applicable) to the focus point of the antenna.

There are many influences on the pointing accuracy like the type of positioning system (gears, belt), the
mechanical installation at the site (levelling), the structure of the tower (steel, concrete), the north
alignment, the assembly of the dish and feed horn.

The geographical alignment of the antenna and its stability over a long time can be verified and
monitored with software tools of the radar manufacturers which use the electromagnetic signal of the
sun as a position reference. Pre-requisite for this kind of measurement is the availability of the precise
geographical position of the radar system and the correct time since both will be used to estimate the
reference position of the sun. Details on the recommended frequency of antenna pointing checks with
the sun are given in Annex D.

Because of difficulties of obtaining absolute pointing accuracy inside a factory, a feasitfle way is to
measure pointing accuracy in terms of repeatability in a factory, followed by sur? iwg on site.
Repeatability checks the antenna capabilities to point a same direction after contirw vement.

6.3.7 Dynamicrange

Dynamic range LVj is the ratio of the maximum to minimum signal str the radar receiver can
measure. It is the difference in dB, of the receiver output between e minfgum detectable signal (Smin)
and where the receiver amplifier saturates. Saturation can also occur in"the digital domain due to
overflow. Measurement or calculation of Smin will be described i .5. Defining the maximum signal
can be done by using the compression point of a receiver. Vergf compdon is the 1 dB compression point
for the characterization of receivers. It is the point where iver gain is reduced by 1 dB due to
compression. When the amplifier is operating in the line@ion an increase of input signal by 3 dB

will result in an increase of output signal by 3 dB. V
For the measurement it is recommended to usglfa ernal and highly stable signal generator. The

output power range of the signal generator s S the expected dynamic range of the receiver. The

dynamic range should be measured over lete receiver chain from the input of the receiver,
which is usually at the waveguide tdgoakfaltransition. This includes the analog and digital signal
processing. The complete receivergcha udes the low noise front end, downconverters, filters and

A/D converter and digital signal pr

6.3.8 Unwanted emission
The level of unwante s describes the purity of the transmitted spectrum of the radar (see
Figure 10). The expres B at B MHz shows A dB is decreased from the peak spectrum value at a

point B MHz aw m thé central frequency. The bigger the value 4 is, the more radars can operate in
the same band towmdrrow frequency bandwidth.

Limits for %nted emissions are specified by several national and international standards like e.g.
CEPTE ec $02)05 (2012) CEPT ERC Rec 74-01E (2011), ITU-R SM.329-12, ITU-R SM.1541-6.
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Figure 10— Unwanted emissions

7 Calibration, monitoring and maintenance
7.1 General aspects

The terms calibration, maintenance and monitoring are related to each other and often it is not easy to
distinguish clearly betweéen them. During calibration (Clause 7.2) the performance of the radar system
is characterized in order to»provide radar data with high accuracy, i.e. estimate reflectivity with an
accuracy better, than 1 dB¥Maintenance (Clause 7.4) is performed to replace broken parts of a radar
(Clause 7.4.3),\preventive maintenance (Clause 7.4.2) will ensure the performance of the radar and will
extend the time“between failures. After replacing parts of the radar, often a calibration is necessary.
Monitoring (Clause 7.3) describes a process which ensures high data quality of the radar. Often, during
monitoring decisions on intermediate maintenance or calibration are made.

€alibration and maintenance are performed on regular intervals as described below. In most cases
maintenance of radar hardware has to be performed on-site, software maintenance could be done from
remote, whereas calibration can be performed on-site (e.g. if hardware settings have to be adjusted or
special equipment is involved) or from remote (e.g. if calibration constants are adjusted). Monitoring
should be performed at least on a daily basis; therefore, monitoring will be from remote for unmanned
sites. Monitoring is performed during normal operation; no interruption of radar operation is
necessary.

The calibration and maintenance of any radar should follow the manufacturer’s prescribed procedures.
The following is an outline.
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7.2 Calibration

Regular calibration is crucial for a good system performance.
7.2.1 Types of calibration

Ideally, the complete calibration of reflectivity uses an external target of known radar reflectivity factor,
such as a metal-coated sphere. The concept is to check if the antenna and wave guides have their
nominal characteristics. However, this method is very rarely used because of the practical difficulties in
flying a sphere and multiple ground reflections. Antenna parameters can also be verified by sun flux
measurements. Routine calibration ignores the antenna but includes the wave guide and transmitter
receiver system. Typically, the following actions are prescribed:

2

— Measurement of transmission losses and receiver losses; :x

— Verification of transmitted frequency and frequency spectrum;

— Measurement of emitted power and waveform in the proper frequency band; @

— Injection of a known microwave signal before the receiver stages er to assign a reference
power to a given analog digital converter (ADC) count; '

— Measurement of the signal to noise ratio, which should be V%l the nominal range according to

radar specifications. &
If any of these calibration checks indicate any changes of Jias€s, corrective adjustments need to be
made. Doppler calibration includes: the verificatig dfustment of phase stability using fixed
targets or artificial signals; the scaling of the real an€ ginary parts of the complex video; and the
testing of the signal processor with known artifici enferated signals.
very stable electronic components, calibrations

Although modern radars are usually equi

shall be performed often enough to g ar@‘\e reliability and accuracy of the data. Calibration shall
be carried out either by qualified pers , or by automatic techniques such as online diagnostic and
test equipment. In the first case, ires manpower, calibration should optimally be conducted
at least once per year; in the secon may be performed daily or even semi-continuously. Simple
comparative checks on echogqs$trength and location can be made frequently, using two or more

overlapping radars vie inq opriate target.

Radar systems need tc% rated regularly to ensure constantly high measurement accuracy. This
involves the cali on ofWarious parameters at different time intervals. The radar constant C should
be measured curacy of + 1 dB. The error in the radar reflectivity factors is larger, since in
addition to theyr constants this includes further parameters (e.g. atmospheric attenuation). The

table in A ummarises the parameters to be measured, the methods used in practice and the
required4alibrétion frequency.

7. ems, procedures and intervals of calibration

The suggested frequencies in AnnexD are indicative values only. Users should follow the
manufacturer's instructions.

7.3 Monitoring

7.3.1 General

Monitoring describes procedures to monitor the state, functionality, and data quality of a radar system.
It should be done on a regular basis, at least daily based on the instructions and recommended
procedures given by the manufacturer. For unmanned radar sites monitoring is performed from remote
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central offices. Inconsistencies discovered during monitoring can lead to intermediate maintenance or
calibration or other actions described by the manufacturer.

Monitoring of the radar system has a considerable influence on radar data quality and therefore radar
data application like QPE and data assimilation. The monitoring of data quality will be included in ISO
19926-2 (under preparation).

Depending on the hard- and software of the radar various parameters of the system can be monitored
automatically or manually. Automatic monitoring would release some text messages to service
personnel. Manual monitoring is done on a regular basis by service personnel for technical performance
or by a meteorologist for radar products like reflectivity, rain rate or Doppler velocity (for radardata
exchange, see Annex E). A simple monitoring of the functionality of a weather radar would be a frequent
look to uncorrected radar images and verify the strength and location of ground clutter targets."Sudden
changes would indicate failures of receiver or transmitter or pointing direction adjustnient of the
antenna. Even a simple comparison of radar-derived rain rate to a nearby rain gauge®could give
indications on the functionality of a weather radar. Regarding polarimetric radar, monitoring the max.
puv in light stratiform rain during the normal operation of the radar gives a_ goodwindication of the
overall quality and condition of the system.

Several items described above in Clauses 7.2 and 7.3 can be considered asihonitoring. Especially those
items, which are recommended for daily or even more frequent checks, can be considered as
monitoring as long as automatic procedures would raise an alarm,as soon as parameters deviate from
predefined values. Calibration checks with the sun (Clause 7.3.3), caffmonitor the receiver stability and
pointing accuracy in case the data evaluation is performed infreal-tithe and transmitted to the remote
central office. A build-in test-equipment (BITE) can monitoy@ajhuge number of technical parameters and
will raise alarms in case the parameters are outside predefined boundaries. BITE can also monitor
external devices like air-condition or uninterrupted power supply. BITE alarms should be send
automatically as text message to service personnel

Besides radome attenuation up to several dB“has te be considered in situations where heavy rain or
snowfall leads to water, ice or melting ice gover on the radome, it has to be mentioned that aging of the
radome can increase the time until water oxice cover runs off. This can be improved by hydrophobic
coating of the radome. Fissures jin, the Tfadome can lead to water sucking of the radome and thus
increased losses. A regularly cleaning,and inspection of the surface of the radome is recommended.

7.3.2 Stability of radar system

With the benefit of today'symodern radar technology (e.g. low noise amplifiers (LNA), fast and accurate
A/D converter) and with,careful and regular calibration, it is possible to achieve high system stability:
intrinsic uncertainties associated with the radar system itself are smaller than the uncertainties
associated withytheintrinsic variability of reflectivity of the radar target.

For quantitative,radar applications, high stability and accurate calibration are mandatory. Monitoring
the stability offjust the receiver chain or transmitter chain (one-way) is simpler than monitoring the
stability ofithe entire radar system (two-way).

To menitor the stability of the receiver chain, a reference power signal (instead of the received power
coming from the antenna), is injected into the LNA input of the receiver and exactly that value (* a given
uncertainty) is used for linking the given analog-to-digital-unit value at the output of the digital receiver
to the reference power value. No measurement is made of the power backscattered by a given object at
a given distance, it is simply known that a given power on a logarithmic scale (dBm) corresponds to a
given Log-transformed analog-to-digital-unit. In the case of an antenna-mounted receiver, an effective
solution uses a noise source as the reference signal, taking advantage of its high temperature stability

[6].

Monitoring the entire system'’s stability requires the assessment of losses (receive and transmit chains
including waveguide, rotary joint, couplers, cables, radome, etcetera), antenna gain, and the accuracy of
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the antenna pointing angle. Assuring the stability of the entire system requires the calibration of the
radar system against some known reference target (e.g. a metal sphere, a corner reflector with certified
radar cross section) at various distances from the sensor itself. However, passive scatterers, like large
spheres or corner reflectors, are difficult to deal with, especially in heavy-cluttered mountainous
terrain.

There are two ways to overcome this difficulty:

— Total system stability (two-way) are occasionally [7;8] or continuously [9;10] checked using active
calibrators.

— The problem is split into two simpler complementary parts:

— An external receiver is used as a one-way passive calibrator for checking the smit chain
(e.g. [7;11]

L 2
— The sun is used for calibrating [12] and checking [13;14] the receive chai&

;1%period of quiet solar

ring more active solar
onitoring can be carried

Results from the latter method were derived using data acquired in 2008
flux activity. More recently, it has been shown this method is also pra
periods [15;16]. The use of the sun is optimal in terms of cost/ben@it. So
out continuously.

In the event that regular monitoring indicates change in st l%ne user should consult with the
manufacturer's instructions for guidance on corrective acti
7.3.3 Monitoring receiver stability and electrieal pai g using the sun

7.3.3.1 General remarks

aspects of a weather radar operationgl'he§g’checks can be performed as separate tasks between the
operational scans or during the ra
operational scans can be used.

The sun is a known source of microwav% and it can be used to check and monitor several

tenance, or the sun observations during the normal

Please refer to the system uals for detailed instructions on how the tests are performed in
individual radars.

7.3.3.2 Antenna pol '@curacy

The position of n at any given time is well known. The microwave signal from the sun can be used
to verify and calibrat€ the pointing accuracy of the radar antenna in both azimuth and elevation.
Typically, thj done by performing a sector scan around the sun and calculating the offset in both
azimuth ation using the known position of the sun and the angle information from the radar
antgrmg trol. (For elevation offset the refraction at low elevation angles has to be taken into

acte ost weather radar systems have an automated procedure for this. Also, methods for
calc g the offsets using the sun “hits” during normal operational scans have been developed.

Using the solar radiation to monitor the antenna pointing accuracy of course requires that the time in
the radar control system is accurately synchronized.

Sector scans around the sun can also give an estimate on the antenna gain and beam width.

7.3.3.3 Receiver stability

The condition of the radar receiver chain can also be monitored using the microwave signal from the
sun. It has to be noted, however, that the solar flux fluctuates a lot over time. Reference values for the

solar flux can be retrieved from solar observatories.
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In the case of dual polarisation radars the sun signal can be seen in both receiver channels. The
horizontal and vertical signals should have the same magnitude but be uncorrelated (puv close to 0)
since the sun is an unpolarised source.

7.4 Maintenance
7.4.1 General aspects

Radar maintenance, which is essential to ensure correct and ongoing radar operation, requires highly
skilled human resources and significant financial resources for staff travel, test equipment and
appropriate spares.

Radar maintenance also requires the availability of detailed, manufacturer-provided mdintenance
manuals and documentation.

Modern radars, if properly installed and operated, should not be subject to frequént failures. Some
manufacturers claim that their radars have an overall mean time between (majof)sfailures (MTBF) of
the order of a year. However, these claims are often optimistic and the realizatién.of the MTBF requires
scheduled preventive maintenance. A routine maintenance plan and/Sufficient technical staff are
necessary in order to minimize repair time.

Competent maintenance organization should result in radar availability 96 % of the time on a yearly
basis, with standard equipment. Better performances are possible atashigher cost.

In order to avoid maintenance-related shutdowns during criticallweather conditions, this is coordinated
in advance with the weather forecast. Normally maintenanc¢edasts only a few hours.

7.4.2 Preventive maintenance

Preventive maintenance should include at least/a monthly check of all radar parts subject to wear, such
as gears, motors, fans and infrastructures, IThe,results of the checks should be written in a radar
logbook by local maintenance staff and, whern, appropriate, sent to the central maintenance facility.
When there are many radars, there might bé"a centralized logistic supply and a repair workshop. The
latter receives failed parts from the“radars, repairs them and passes them on to logistics for storage as
stock parts, to be used as needed in the field.

7.4.3 Corrective maintenance

For corrective maintenahce,the service should be sufficiently equipped with the following:

— Spare part$'for.all of the most sensitive components, such as tubes, solid-state components, boards,
chassis, motors, gears, power supplies, and so forth. Experience shows that it is desirable to have up
to 30 %yof,thepinitial radar investment in critical spare parts on the site. If there are many radars,

this percentage can be lowered, with a suitable distribution between central and local maintenance;

—< Test equipment, including the calibration equipment mentioned above. Typically, this would
amo@unt to up to 15 % of the radar purchase price;

Well-trained personnel capable of identifying problems and making repairs rapidly and efficiently.

7.4.4 Maintenance options
Weather radar systems shall be at least equipped with the following maintenance options:
— remote access;

— on/off switch (reset);
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— test with reference signals;
— software/firmware upgrades;
— antenna pointing adjustment;
— fault and status diagnosis.

Some maintenance tasks can be performed remotely (reliable connection required), others require an
onsite visit.

7.4.5 Maintenance items and intervals

Maintenance methods and procedures vary with radar manufacturer. Nevertheless, turers
often use similar maintenance items and measuring instruments. *

First and foremost, this involves regularly repeated checking, of parameter calibrﬂs provided by the
manufacturer. Parameters deviating from the reference value are to be re-calib

Test results, such as transmitted power or dynamic range, should be lefance to maintain high
quality data. However, it is difficult to define clearly these tolerancvalue ecause they depend on the
purpose of the observation and the system configuration.

Recommended minimum equipment for calibration and mainte{%ncludes the following:

— Microwave signal generator; e

— Microwave power meter and/or power sensor;w

— MHz oscilloscope;
— Microwave frequency counter and4or @ analyser;

— Microwave components, incl ads; couplers, attenuators, connectors, cables, adapters, and so
on;

— Standard electrical and ie nical tools and equipment;

— Diode Detector an enuator for pulse width measurements.
An example of gach\item with the corresponding maintenance intervals for the radar system is shown
in Annex D. SinCe, soffie of those devices are used to calibrate the radar they shall be calibrated

themselves i@ intervals.
ipibe gencompasses not only the radar system itself, but also other technical units vital for its
[ (€.g. ventilation, uninterrupted power supply and air-conditioning). Their maintenance
i ay differ from that of the radar system itself. The hardware associated with the software used
in control systems, the service and product generation also undergo regular checks. These take place
every two years. In addition, maintaining the inventory of suitable spare parts at the radar site and in a
central warehouse are also important contributors to continuous availability.

7.5 Life-cycle management
7.5.1 Spare-parts strategy

The high data availability requirement of a weather radar requires 24 /7 operation without long breaks
for time consuming maintenance or failures in the system. To ensure the high availability it is a good
policy to store critical spare parts at the radar site or at the operator’s warehouse, where they can be
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quickly deployed in case of a failure. These spare parts can include e.g. the critical parts of the radar
transmitter, receiver, antenna drive system, electric power, communication interfaces, etc.

Please refer to the manufacturer’s documentation for a detailed list of recommended spare parts.

Less critical spare parts can be ordered on demand from the manufacturer. Many manufacturers offer
service contracts or express spare part services to ensure swift delivery of the factory spares also.

The manufacturer shall be able to deliver a complete list of all the spare parts in the system with
delivery times.

7.5.2 System availability

System availability should be defined as the percentage that the system operates satisfagtorily over a
certain period of the time including time used for scheduled preventive maintenance,and,eorrective
maintenance, and is defined in Formula (35):

- N (MTBF - NF) 100% (35)
ystem availapilly = (MTBF T MSRT) -NF + TTPM 0

where

NF is the total number of “Failures” during the system opérating period; “Failure” is defined as
loss of functionality whereby the System is unable to”fulfil the system requirements.
Therefore, even if a functional failure occurs on as€ertaim unit, as long as the system fulfils the
system requirements because of such as redundancy,/it does not correspond to the “Failure”.

MTBF is the Mean Time Between Failure; defined as the total measured operating time divided by
the total number of Failures (NF) of the/system.

MSRT is the Mean Service Restoration Time

TTPM is the Total Time for [Preventive Maintenance; defined as the total time of scheduled
preventive maintenance tine during the system operating period.

The MSRT is defined in Formula (36):

MSRT = MTTR HMRT (36)
where

MTTR is the Mean Time To Repair; defined as the total measured repair time divided by the total
number of Failures (NF) of the System provided that the necessary replacement parts are
available on site.

MRT is the Mean Response Time; defined as the mean time required, starting from the incident of
Failure, for a technician to be ready to commence a repair action. If needed spare parts are
not in the radar site, the time for transportation from the central warehouse or manufacturer
should be included in the MRT. Holding suitable spare parts and keeping an inventory of

them are also important for high availability.

Conceptual image of each parameter is shown in Figure 11.
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7.5.3 Life-cycle costs

f’ .
Figure 11 — Example for calculation of system availability crite N

A Doppler radar is a complex tool that is able to detect an object, d inewi#€ position, the radial
component of its velocity at a given time. A Doppler weather radar is a mplex but unique tool,
which is able to get real time overview on the current precipitatidh, fields:$t clearly shows where and
when something is happening; however, to precisely describe what is happening and to accurately
quantify the precipitation rate is by far more difficult. With the ises, it is not surprising that the
general recommendation of this document regarding needed4gan péwer is that the ratio between Full
Time Equivalent (FTE) of radar engineers/scientists and ufirber of radars in the network shall be
larger than 1. Weather radar life-cycle costs alsp i pare parts costs and basic operation
maintainance costs.

8 Staff, competencies and training

The selection, design, operation, mai
understanding of the technology, its li

en@a d use of a weather radar network requires a broad
tioms’and an understanding of the application requirements.

Design of the radar network and sel®¢tion of the radar technology requires trade-off studies and take
into account the wild variety applications. The users of the radar data and products will require
knowledge of end-user applicatigns and mesoscale meteorology. As experience and knowledge of the
radar capabilities evolfe, @o al development to exploit for a sustainable and enhanced weather

services.

Radar utilizes hi wer transmitters, very sensitive receivers, sophisticated signal processing, heavy
rotating pedest nd antennas and self-monitoring tools. The radar site is most often located as a
standalone e’facility with heating/cooling equipment, shelters, telecommunications, auxiliary
power fadilitids/and site maintenance issues. The radar requires calibration and maintenance to
pro igble measurements. Small changes in calibration and interpretation can significantly
i outcomes. Quality management requires monitoring and recording system changes.

Hence, there are a wide range of competencies to operate and use a radar and radar network and
including scientific, meteorological, technical and logistical skills. These competencies are shown in
Table 7.

Table 7 — Staff, competencies and training

Project The organization shall “own” the project and understanding of the
Leadership and | overall goals and ability to lead, manage the end to end project is
Management critical.
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The overall approach, the negotiations for and management of
funds, the leadership of people and contracts is required. Many
competencies can be provided in creative ways, by teams, by
external consultants or others but project ownership shall reside
within the organization.

Education/Experience: Leadership, Project Management skills

Scientific and Strategic planning is required to specify the service, the service
meteorological level, to design the radar network and applications. This is needed
at the beginning of the project and could be provided by
consultants working closely with the NMHS.

Specific Competencies:
— Understand organizations strategic plan and envisioned
service and service levels,

— Understanding of weather (climatology’s of  precipitation
intensity, height of relevant weather systems, characteristics
of the severe weather) in the coverage area

— Basic understanding of user or application requirements (bias,
accuracy, data quality)

— Basic understanding of radar technologies (attenuation, beam
width, scan strategy, ground,elutter mitigation) and trade-offs

Education/Experience®(of the'team): Meso-meteorological and
hydrological knowl€dge (mesoscale meteorology, distributed
water shed); understanding of application of radar technology;
strategic direction pf NMHS; can perform requirements analysis;
scientific knowledge of radar limitations.

Scientific and Technieal Support is required to convert the user specifications
Engineering into technical specifications and for technical and process
plafhning. This can be a team of people or provided with
consultants working with NMHS and system designers.

= Understand radar technology and trade-offs
— Understand impact on service and application levels

— Understand organizational competencies (project
management, technical capacity)

— Understand safety, licensing and construction practices
Education/Experience: Industrial, electro-mechanical engineering

for planning; radar hardware knowledge; organizational
knowledge; quality management design principles

Technical - Ongoing maintenance, calibration and support is required. This
Support and may be contracted out but could be fraught with problems
Maintenance (competency with radar can be difficult to find).

— General knowledge and practice of occupational safety
procedures when working with high power systems and
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heavy machinery.

— General understanding of electronics (need to operate
voltmeters, signal generators, oscilloscopes, spectrum
analysers)

— Comfortable working with computers, setting up networks,
backing up data and computers.

— General knowledge of site maintenance (road repair, diesel
and UPS power systems, air conditioners, heating systems)

— Basic knowledge of high power systems, heavy machin
electronic components at line replacement umt
telecommunications

— Diagnostic and analytical skills. Qx

— Quality Management culture.
— Basic knowledge of radar applicat"ns.

Education/Experience: Advanced technigal skills with high power
electrical RF systems, electronic c uter systems, and heavy

mechanical systems. Knowledgey iliary power systems and

Quality

Management

support) support
processing sy

ta management, archiving, radar and
itoring and updating.

rience: (Team and Variety of skills needed). Basic

t sys#ém changes. Computer technology skills for archiving
a%trieving metadata and data. Computer software and system

tallation skills for updating radar processing and hardware
tems.

Meteorological
and/o &
Applicatign

Dev

o

Role is to optimize the use of radar data and integrate into forecast
systems, training end-users. This includes quality management of
the radar system. This can be a wide-ranging group of people
(“local guru”) and could be developed over time.

— Training and products may initially be done by radar
manufacturer software.

— Experience with technology will result in continual capacity
building which is best done in-house.

— Maturity with technology can result in increased or enhanced
requirements and require changes in the radar or product
generation configuration or in the data sharing.

— Broad knowledge of radar applications; knowledge of cloud
physics, meso-scale meteorology, precipitation
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measurements, hydrological application.

— Application development is open ended - from commercial
services, data exchange, software applications for radar,
integrated  observing  system, forecasting, product
improvement and enhancement.

Education/Experience: Knowledge of end user application,
scientific/software application development, including integration
into forecast or other application systems.

Operators of radars will also support other monitoring technologies and the World Meteorglegical
Organization is developing comprehensive competencies over a range of technologies.

9 Siting and installation
9.1 General aspects

Information on effects reducing the quality of precipitation measurement by radaft, their detection as
well as counter measures like post processing of radar data will be treatedyin"Pant 2 of this document.

9.2 Selection and preparation of a radar site
The choice of the site for a radar system depends on the planned‘applieation.

In the case of a radar network intended primarily for syneptic applications, radars at mid-latitudes
should be located at a distance of approximatelyql50%m*6 200 km from each other. If the radar
network is used for quantitative rainfall measurements, where it is paramount to use radar beams at
low height, that distance should not exceed 100 km. The distance can be increased at latitudes closer to
the equator, if the radar echoes of interest frequently reach high altitudes. In all cases, narrow-beam
radars will yield the best accuracy for precipitation measurements.

When there is a definite zone that requires st6tm warnings, the best compromise is usually to locate the
equipment at a distance of betweén,20,km'and 50 km from the area of interest, and generally upwind of
it according to the main storm trackNt is recommended that the radar be installed slightly away from
the main storm track in order t6 avoid measurement problems when the storms pass over the radar. At
the same time, this should lead*o.good resolution over the area of interest and permit better advance
warning of the coming'storms{17].

Radar sites on, high mountains are of little benefit for detecting precipitation near the ground.
Measurements,with, negative elevation produce strong ground echoes, hence they make sense only in
exceptional cases, In"mountainous regions, therefore, it is mostly impossible to achieve a trade-off
between goOdhvisibility range and near-ground measurements. Here, the auxiliary positioning of
smaller systems in large mountain valleys can play a valuable supplementary role.

The chaice’of radar site is also influenced by many economic and technical factors as follows:

— The existence of roads for reaching the radar;

— The availability of power and telecommunication links. It is frequently necessary to add
commercially available lightning protection devices; the installation of lightning rods should be
carefully designed, as the antenna performance (in particular the side lobes attenuation) can be
seriously impacted when the radar beam intercepts such rods;

— The cost of land;

— The proximity to a monitoring and maintenance facility;
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— The existence of as few obstacles as possible for the radar beam, in order to maximize the radar
visibility and minimize the amount of ground clutter and beam blockage. No obstacle should be
present at an angle greater than a half beam width above the horizon, or with a horizontal width
greater than a half beam width. This applies to the immediate vicinity and also for longer distances.
In the case of small-scale applications, special attention should be paid to avoiding ground echoes in
the target area. In large-scale applications, in contrast, unrestricted visibility is the top priority.
Simulation software can be used to assess the quality of a radar site candidate with respect to
ground clutter and blockage. The input of such software is a detailed terrain elevation model
(including if possible anthropic obstacles) and the characteristics of the antenna and the radar
pulse: height above ground of the feed horn, pulse frequency, antenna gain, 3dB beam width, pulse
power, antenna elevation;

— The obstacles environment of a radar site is subject to evolution: new buildings, tre wing...
The radar operator has often legal means to limit in the future the increase‘of amount of
obstacles and their sizes, and should use them to their full extent;

— For a radar to be used for applications at relatively short range, it is Someéksible to find,
after a careful site inspection and examination of detailed topographic ma@elatively flat area in
a shallow depression, the edges of which would serve as a natur tt nce for the antenna
pattern side lobes with minimum blockage of the main beam. In a the site survey should
include a camera and optical theodolite check for potential obs#gcles. [fjeertain cases, it is useful to
employ a mobile radar system for confirming the suitability of%isite [18];
n

— When the radar is required for long-range surveillance, aglca the case for tropical cyclones or
other applications on the coast, it will usually be pl a hill-top. It will see a great deal of
clutter, which may not be so important at long-range s lance.

Every survey on potential sites should include a c ck for electromagnetic interference, in order
to avoid as much as possible interference wij r communication systems such as television,
microwave links or other radars. There should®lso¥e confirmation that microwave radiation does not
constitute a health hazard to populatigns ear the proposed radar site [17;19). In most cases,
there are legal regulations about thes be followed. To avoid interferences, emission and/or
reception filters may have to be i he waveguide, they introduce an additional attenuation for
the signal.

[t can even be necessary to o&e the radar without emission in a particular angular sector (“sector
blanking”), so as to n et legal exposure to microwaves. The sector blanking function of the
radar shall be monitor8d byag dedicated safety control system complying with national regulations and
requirements. The safe ntrol system would interrupt the transmitter if it unintentionally tries to

transmit into t or.

9.3 Suppo, frastructure

— “@yradar tower (which might need to be constructed);

— electrical power supply;

— data transmission facilities (approx. 8 Mbps for a dual polarization radar);

— controlled environment in operators' room (humidity and temperature);

— uninterrupted power supply (UPS) (size and required available support time and a generator);

— accessibility (where unmanned operation is required, the equipment shall be of higher quality).
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A radar tower of significant height can be necessary to overcome too much beam blockage and ground
clutter in the close vicinity of the radar. Horizontality of the radar plane reference should be maintained
even in case of strong winds.

A continuous power supply is needed for a radar whose data is expected to be available at all time. If the
radar site is isolated, it may not be enough to rely on the power grid, and an electric generator with an
UPS is then necessary.

Air conditioning in the electronic cabinets room is most of the time necessary, so as to stay inside the
safe temperature and humidity limits of the electronics. This often need to be extended to the radome
interior, to avoid for instance mould development.

Telecommunications and computer technology allow the transmission of radar data (usually) to a
central data hub. Here, data from many radars as well as from other data sources, such assatellites are
collected and integrated. It is required to remotely monitor the operation of each radafysothat remote
control actions or onsite actions can be determined from the distance.

Transmission can take place through fibre optic links or other high-speed ground-based lines, radio or
microwave links, and satellite communication channels. It should be kept injmindsthat radars are often
located at remote sites where not all telecommunication systems are available.

9.4 Coverage

The physical surveillance range of any weather radar is pragticallyslimited to about 450 km because
even summer storms beyond this range are usually below theshotizon: without beam blockage and with
standard refractivity, in fact, the horizon’s altitude at 450,Kmyis 12 km; thus, only the tops of strong
convective storms are detected.

For qualitative continuous monitoring of most of weather related phenomena, the typical maximum
range is 230 km, for which the lowest altitude that.the radar can observe without beam blockage is
about 3 km. Furthermore, a pencil beam antennajywith 1° Half Power Beam Width (HPBW) provides at
230 km an angular resolution of 4 km;thence; quantitative estimates are impossible at such ranges.

Consequently, QPE is typically restrieted to a maximum range of about 90 (150) km for HPBW = 1°
(0,6°). Without beam blockage, the lowest altitude that the radar can observe with the angle of elevation
set to 0° at a range of 90 (150),km is 500 (1300) m.

The situation becomes obviously much more difficult in mountainous terrain, where weather echoes
can only be detected atjhigh”altitudes because of beam shielding by relieves: there, terrain blockage
combined withsthesshallow depth of precipitation during cold seasons and low melting levels causes
inadequate radar coverage to support QPE at 60 km to 90 km range. How to tackle the emerging need
for improved_lowsaltitude coverage? Cost, radiation safety issues and aesthetic issues motivate the use
of short-range tadars equipped small antennas and low-power transmitters that could be installed on
either low-costtowers or existing infrastructures. Low-cost, low-power, short-range X-band radars can
be-a%alidisolution for complementing long-range radars. In this case, the typical max. range is of the
order of 50 km.

Radars can provide a nearly continuous monitoring of weather related to synoptic and mesoscale
storms over a large area (say a range of 220 km, area 125000 km?) if unimpeded by hills. Owing to
ground clutter at short ranges, the Earth’s curvature and the widening of the radar beam, quantitative
precipitation detection more than 100 km away from the radar is possible only to a limited extent and
the maximum practical range for weather observation is about 200 km.

Over large unpopulated areas, other means of observation are often not available or possible. In regions
where very heavy and extensive precipitation is common, an S-band radar is recommended. In other
areas, such as mid-latitudes, C-band radars can be effective at much lower cost. X-band radars suffer
from attenuation and can only be used at short distances.
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9.5 Visibility and interferences

Unrestricted radar-visibility should be ensured at all radar sites. This applies to the immediate vicinity
and also for longer distances.

In the case of small-scale applications, special attention should be paid to avoiding ground echoes in the
target area. In large-scale applications, in contrast, unrestricted visibility is the top priority.

Ground echoes (ground clutter) are reflections of the radar beam off of natural topography (e.g.
mountains, trees) and/or obstacles like buildings, wind farms etc. located in proximity to a weather

radar. Side-lobes give rise to ground echoes.

Topographical maps can be used as a start to find an appropriate site for a weather radar. A@ere
the side lobes could be removed by natural terrain or trees is ideal. A site survey sh inelude a
camera and optical theodolite check for local obstacles such as towers or tall trees. ergle cases, it

is useful to employ a mobile radar system for confirming the suitability of the site. 4n tromagnetic
interference surveillance shall be conducted.
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Annex A
(normative)

System performance parameter measurement

Three measurement diagrams are available depending on the configuration as described in Clause 5.2.1.
As typical configuration, this annex shows parameter measurement methods of the dual polarisation
independent transmitter type.

A.1 Standard Specification Format

Based on Clause 6, Table A.1 lists important weather radar performance parameters=and their
corresponding thresholds. Since some of the parameters are dependent on the radar”wavelength
separate thresholds are given for X-, C- and S-Band where necessary. Furthermoreyeach parameter
threshold is given for three categories representing different levels of technical/psecision at the time
when the Standard was published. Level “Threshold” represents miinimum®=tequirements for a
quantitative weather radar system. Level “Common” refers to typical requirements for weather radars.
Level “Achievable” requires high-end hardware as well as high-end design and manufacturing to
comply with the thresholds. Consequently, the latter systems argssignificantly more expensive than
radars systems of the “Common” level.

Since Table A.1 focuses on quantitative weather radars thefe cam be other applications which do not
require all parameters to be of Level “Threshold” or better. It is recommended to measure the
parameters given in Table A.1. with a resolution bettexthan 1/10 of the target value.

Table B.1 in Annex B lists examples of "Common#specifications of weather radar at the current market
(as of 2016).

Table A.1— Standard specification format

System performance requirements-for weather | Category
radar
Fundamental | Criteria Achievable | Common Threshold
parameters
Sensitivity Reflegtivity sensitivity shall be A dBz
or, less at a distance up to B km,
where max unambiguous velocity of
more than +48 m/s is attained with
2-stagger ferr of either 2:3 or 3:4 or
4:5
For S-Band <10,240 | <18,240 <23, 240
For C-Band <5,120 <13,120 <18,120
For X-Band <0,60 <8,60 <13,60
Spatial Beam resolution shall be 8y and 6y <0,552 <1 <2
resolution (in deg) or less

© World Meteorological Organization, 2018



CIMO-17/INF. 2.3(2), p. 43

Range resolution shall be RR (in m) | <75 <150 <1000
or less
Antenna side lobe shall be AV, (in | <-27 <-23 <-20
dB) or less
Range side lobe shall be AV, (in dB) | <-70 <-50 <-30
or less for pulse compression radar.

Phase Phase stability shall be 6 (in deg)

stability or less
For S-Band
For C-Band
For X-Band

Accuracy of | Cross polarisation ratio shall be
dual XPDsys (in dB) or less.

polarisation
measurement

Other key | Criteria

parameters

Maximum Antenna maximum rotation speed J= 10 26 22
rotation shall be Rmax (in rpm) or moref

speed

Acceleration | As EL ante eration, | <10 <20 <40
elevation drive ti fr 0 to 90
deg, and 90 shall be less

than t.g (ingsec).
As Aa acceleration, time | <3 <5 <10
()

fr mum speed to complete
st alle be less than t.az (in sec).
Vad
Antenna enna pointing accuracy shall | <0,05 <0,1 <0,2
pointing e 0p, (in deg) or less
accur {b
m Dynamic range shall be LVy4 (in dB) | > 120 >100 >80
n or more.
Unwanted The level of unwanted emissions | No values givenb
emissions shall be A dB or less at B MHz away
from the central frequency fo (in
MHz).

2 except for S-band

b depending on national regulations
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A.2 Fundamental parameter measurement

System performance parameters shown in Table A.2 are sorted by the components of radar. For some
items there are differences of measurement between pulse compression radar and non-pulse

compression radar.

Table A.2 — System performance parameters

Component Measurement | Parameter Applicability Remarks Clause
parameter category
Transmitter Peak transmit | Sensitivity Common A2.2
power (Py)
Transmit pulse | Sensitivity Common Also related | A.2.1
width (1) to range
resolution,
Antenna Gain (G, Gr) Sensitivity Common A2\3
Beam width | Sensitivity and | Common A2.3
(Buyv) Spatial
resolution
Cross Accuracy  of | Common To be | A.2.4
polarisation dual measured
ratio (XPD) polarisation along with
measurement “Isolation”
in the
Receiver
category
Receiver Minimum Sensitivity Differént for A2.5
Detectable pulse-
Signal (Smin) compression
and non-pulse
compression
radar
Pulse Sensitivity Pulse A2.6
compression compression
gain radar
Range Spatial Non-pulse A2.7.1
resolution resolution compression
(non-pulse radar
compression
radar)
Range Sensitivity and | Pulse A2.7.3
fesolution Spatial compression
(pulse resolution radar
compression
radar)
Equal to
Received pulse
width (1)
H/V isolation Accuracy of Common Related to A2.4
dual “Cross
polarisation polarisatio
measurement n ratio
(XPD)” in
the
Antenna
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category
System loss Transmit path | Sensitivity Common A.2.8
Receive path Common A.2.8
Matched filter Different for A.2.8.3
losses pulse-
compression
and non-pulse
compression
radar
Radome Common A28
transmission
loss
A.2.1 Transmit pulse half power width
A2.1.1 Measurement diagram :&
T 1
| |
. 3 !
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Transmitter
Dummy load

Directional coupler
Vertical polarisation (V) channel
Horizontal polarisation (H) channel

Cable for measurement

Detector
Oscilloscope

0 To antenna pedestal

1
2
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5
6  Monitoring point for transmitter output
7
8
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1
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11 Insert
12 3 dB attenuator

Figure A.1 — Measurement diagram of transmit pulse half power width (t) (dual polarisation
independent transmitter type)

NOTE The test equipment shall be protected as the sampled transmitter power can be fairly high.
A2.1.2 Measurement device

Table A.3 — Measurement device of transmit pulse width

No. Measurement Remarks
instrument

1 Oscilloscope

2 Detector

3 Attenuator 3 dB attenuator

A.2.1.3 Measurement method

Connect a detector and oscilloscope to the transmit output monitoring point'assin Figure A.1. First, as in
Figure A.2 measure a coarse peak as P,. Then record 10 % P, whereyP, becomes 10 %. From the middle
point between two 10 % P, draw a line upward. The cross point is set as Py'.

o ((~—
P

50% P’

10% P,

Figure A.2 — Pulse width definition

Then, measure the point where P,’ becomes 50 % using step attenuators. At this amplitude, draw a line
in the time axis to get pulse-width 7.

Alternately, pulse “Width can be measured using a peak power sensor/meter instead of
oscilloscope/Step attenuators.
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A.2.2 Peak transmit power (Py)

A2.2.1 Measurement diagram

2l

wJ
[N
o

11

g
@
|
|
|
|
|

Monitg#rin int for transmitter output
b measurement

P eter
) afitenna pedestal

Figure A.3 — Pt measurement diagram (dual polarisation independent transmitter type)

1 Transmitter Q
2 Dummy load O

3 Directional couple

4 Horizontal polarjsatiog,(H) channel
5 Vertical polarjsation (V) channel
6 Hchannel

7 Vchann

8

9

1

1

NOTE The test equipment shall be protected as the sampled transmitter power can be fairly high.

2
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—

] 3
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1 Signal generator
2 Cable for measurement
3 Power meter

Figure A.4 — Diagram of cable loss measurement
A.2.2.2 Measurement device

Table A.4 — Measurement device of cable loss

No. Measurement Remarks
instruments
1 Power meter
2 Signal generator Hereafter simply referred to as SG
3 Measurement cable

A.2.2.3 Measurement method

The forward port of the transmitter coupler shall be used for the measurement of the peak transmit
power. Usually it is located very close behind the transmitter outpat and it is the first coupler in a radar
system waveguide run. It is important to know the coupling ratio of the couplers. If possible, the power
meter should be directly connected to the transmitter coupler without an additional cable. The
transmitter power measurements shall be performed with all”available pulse length settings. The
corresponding ferr shall be chosen in order to get the,samie,duty cycle for each pulse length setting.

A.2.2.3.1 Cable loss measurement

If the power meter cannot be directly connectedyto the transmitter coupler and a cable has to be added
the loss of the cable shall be measured and added to the peak power measurement. Otherwise the
power meter shall be connected directly‘to the'coupler.

Measure the cable loss L. to be used fer P measurement in advance.

Set the frequency of the SG toythe transmission frequency fo of the radar equipment with sufficient
output level Psq (for examplej0 dBm).Connect one end of the cable to the SG and the other end to the
power meter as shownjih Figure A.4.

The reading of thelpower meter shows the attenuation L. of the cable with negative numbers.
A.2.2.3.2 Measurement of P;

Fast peak power sensors are typically less accurate in terms of absolute power than slow average
powerysensors. A peak power sensor is used to determine a coarse peak power and accurate pulse
width (refer to A.2.1). On the other hand, average transmit power is measured by an average power
metetyThen peak power is finally determined using these values.

Connect the power meter directly or with the cable to the transmitter coupler and set the transmitter in
the transmission mode. Depending on the transmitter type, measure the average power using the
methods shown in Figure A.1 to Figure A.4. Determine the loss L; (including the degree of coupling of
the directional coupler) from the transmission output to the transmitter coupler. If the reading of the
power meter is Pn' (in dBm), the transmit power P, is obtained by the following formula.

Py =PBn+ L+ L (A1)
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To convert the average power P, to transmit peak power P, we will use the transmitter duty cycle,
which is dictated by the pulse width (1) and pulse repetition frequency (fere). ferr is measured with the
diagram of Figure A.1 (Frequency counter can be used instead of oscilloscope).

The transmit power to be used as the calibration value is calculated as:

p = _th (A.2)
¢ 7" fprF '

Refer to A.2.1 for pulse width measurement.
A.2.3 Antenna gain, beam width
A2.31 General

2

There are three methods for accurate antenna characterization, which differ signifi wThe far-field
range method, the compact range method, and the near-field measurement meth this chapter only
the far-field range method is described.

A.2.3.2  Measurement diagram %
L N

2 3 11

N\
s

~
o
<

antenna
erator
ing platform

¢nna to be measured
Measuring point
Feed horn
Standard horn antenna
Replaced by the antenna for gain measurement
Az rotation for Gp measurement
10 Reflector
11 Receiver

OO N UL WN =

Figure A.5 — Measurement diagram of antenna gain
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The distance R from an antenna to be measured to a transmission antenna should be basically far-field,
namely R > 2D2/A, (where D is antenna diameter, A is wavelength) but if performance equal to or better
than in case of far-field can be proven, near-field measurement should be also acceptable.

A.2.3.3 Measurement device

Table A.5 — Antenna gain measurement device

No. Name of measurement device Remarks
1 Receiver

2 Pattern recorder

3 Standard horn antenna

4 SG

5 Transmission antenna

6 Mixer

A.2.3.4 Measurement method

A.2.34.1 Antenna Gain

Receive the output of signal generator (SG), which is radiated/from the transmission antenna installed
at a sufficiently remote distance in the Measurement'diagram shown in Figure A.5, with the measured
antenna placed on the rotating table and record/the received signal level into the pattern recorder
through the receiver. If the pattern recorder records the received signal level in dB scale, the result of
the gain pattern (G1) of the measured antenna is,drawn as shown in the Figure A.6. Then, replace the
feed horn by the standard horn and fix it in the direction of transmission antenna and similarly record
the received signal level into the pattern‘gecorder.

Key
1 Gain pattern of antenna to be measured (G1)
2 Gain difference AG (read out from pattern recorder)

3 Gain of standard horn antenna Gs (basis)

Figure A.6 — Example of antenna pattern chart
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After this, compare G; and Gs and read the maximum level difference (gain difference AG) from the
record of the pattern recorder.

The gain Gs of the standard horn which is measured in advance is added to the AG to obtain the antenna
gain G(G: Gy)

This can be calculated as follows:

G = AG + G, (dBi) (A.3)
Measure the values of H and V polarisation in case of dual polarisation type. If the frequency usgd for
measurement is specified, measure the level at that specified frequency. If the frequency e is

specified, measure the level at the upper/lower limits as well as the mean value.

Measure the loss of the connection waveguide (component of the antenna) in advanc® @traet itto
obtain the antenna gain. K

A.2.3.4.2 Antenna Beam width (6y,v) @

Similar to the antenna gain, receive the output of SG, which is radiate transmission antenna
installed at a sufficiently remote distance, with the measured antemna placed on the rotating table and,
at the same time, measure the reception output in the rotating direg—:ion using the reference antenna.

Read the value at the 3 dB down point of beam width from thg(ar received gain pattern which was

recorded by the pattern recorder (Figure A.7). @

O
&

OQ
’b'&
Q‘Q

© World Meteorological Organization, 2018



A2.4

A241

~
o
<

O O0ONO UL WN -

CIMO-17/INF. 2.3(2), p. 52

Cross polarisation isolation

Measurement diagram

14
s | 8 w10 |
| |
7 |
X | |
NER |
< |
R | |
l i H OV!
A
! 4 11 H 12

Signal generator
Transmission antenna
Measuring point

Rotating platférm

Antenna to bejmeasured
Feed horn

V-port

H-port

Reflector

A7 rotation for directivity measurement
Receiver

Pattern recorder

90 degrees turn of antenna
Horizontal polarisation wave
Vertical polarisation wave

Figure A.7 — Measurement diagram of antenna cross polarisation ratio
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2 2

4
6
11
5
3
L L
10 28 1 10 ‘glz
5 5

R

Signal generator

Receiver (H) 6
Receiver (V) Q
Mixer e

0SC

[F output Q

IFLVh-h

[FLVh-v

Power meter
10 LNA @
11 IFLVv-h

12 IFLVv-v

F@a A.8 — Measurement of H/V isolation
A.2.4.2 Measure t

Refer to A.2.3.
A.2.4.3 Mea&&nt method

Regardin @6.2.4, cross polarisation isolation is measured. Isolation for the receiver is included
poOWisolation at the receiver degrades system performance, even if cross polarisation ratio at the
s high.

O O0ONOUTLH WN =

As in Figure A.8, cross polarisation ratio at the antenna measures a ratio of the peak value of a co-polar
transmitted signal, received by cross-polar, to the peak value of the received co-polar signal. Cross
polarisation ratio for H/V polarisation are expressed as follows:

XPDy = Peakcrossn — Peakeon (A4)
XPD, = Peak yossy — Peakcyy, (A.5)
where
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Peak., is the peak value of a co-polar signal with suffix h and v representing horizontal and vertical
polarisation waves.

Peak .oss is the maximum value of a cross-polar signal within the angular range of the 3dB beam
width, with suffix h and v representing horizontal and vertical polarisation wave.

H-pol:

To find out Peak., and Peak.ss, plot the distribution of co-polar and cross-polar signals in the horizontal
plane of the receiving antenna on a sheet of paper (as in Figure A.9). Then rotate the receiving antenna
by 90 degree and plot the distribution of co-polar and cross-polar signals in the vertical plane of the
receiving antenna on a sheet of paper.

V-pol:

To change the polarisation directions from horizontal to vertical, rotate the transmission amtenna by 90
degrees.

N
AN

Key

1 Peakg,

2 Peakross

X Degree

Y Signal power

Figure,A.9 — Measurement of antenna cross polarisation ratio

Next, isolationtat the receiver is measured (Figure A.8). Connect SG to LNA (H). Set the frequency of
signal generator (SG) to center frequency fo used by the radar. Record the signal level of the H-port and
V-port, IFLVwy, IFLVy., respectively, at fo with power meter, and take its difference, IFLVqifrn=IFLVh-v-
IFLVyp,4as isolation level for the H-port. Then connect SG to LNA (V). Set the frequency of signal
gefierator (SG) to fo. Record the signal level of the V-port and H-port, IFLV,., IFLV,. respectively, and
take its difference, IFLVig-v=IFLV,h-IFLV,.,, as isolation level for the V-port. Instead of a power meter the
calibrated digital receiver can be used.

Cross polarisation ratio at the antenna and isolation at the receiver are combined to express the H/V
isolation of the system through the antenna to the receiver, XPDgys(h), XPDgys(v):

XPDyy(h) = max (XPDy, LV, ) (dB) (A.6)

XPDsys (U) = max(XPDV, LVdiff-v) [A7)
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A.2.5 Minimum detectable signal (Smin)

A.2.5.1 Theoretical estimation
The minimum detectable signal (Smin) can be calculated by the following formula.

Smin = 10log(kTB) + NF + 30 (dBm) (A.8)
where

k is the Boltzmann constant (1,38x10-23 W/Hz/K)
T isthe temperature, in K

B is the bandwidth of receiver, in Hz

NF is the noise figure, in dB

30 is aconstant for dBw to dBm

B and NF are measured by the method shown in A.2.5.2. The temperature T is the%w temperature
of the receiver. It should not deviate too much from 290 K in order to avoid me nt errors, see e.g.
[19].

The Swmin can now be calculated for any given signal-to-noise ratiosgFor i nce, for SNR=0 dB the Snin
equals the noise power. Refer to 6.2.1 for SNR which we propose in thtis document to derive sensitivity.

Measurement methods are different for pulse compression an& -pulse compression radars.

A.2.5.2 Non-pulse compression radar @

A.2.5.2.1 Band width measurement Q
A.2.5.2.1.1 Measurement diagram &

B 2 ]
i 4
6

10

|
|
|
|

L,____,__,é _______________________ ]

~
)
<

1 Slgnal @0

2 Rec er/Signal processor
3

4 A

5

6 |IF output

7 AD

8 BPF

9 Received signal

10 PC

Figure A.10 — Bandwidth measurement diagram for non-pulse compression radar
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A.2.5.2.1.2 Measurement device

Table A.6 — Measurement device of bandwidth for non-pulse compression radar

No. Name of measurement device Remarks

1 SG RF
2 PC (as Personal Computer) Received power recording
and display

A.2.5.2.1.3 Measurement method

Set the frequency of signal generator (SG) to center frequency f, used by the radar and set the suitable
output power of SG within the receiver input range, then record the received power P, withi¢he'PC.

Next, record the frequency f, of SG when the received power goes 3 dB down fromwPywhile increasing
frequency of SG from fo. Similarly, record the frequency f_ of SG when received’power goes 3 dB down
from Py while decreasing frequency of SG from fo. Thus, the bandwidth Bs, obtained by the following
calculation (see also Figure A.11). Step size of SG shall be determined so‘thatsthere’s no significant gap
in the frequency characteristics obtained.

B = f, - f- (Hz) (A9)

3dB

Key

1 Bandwidth
Y Power

Figure A.11 — Measurement of bandwidth (non pulse-compression radar)

A.2.5:2.2 NF measurement

The ambient noise of a system is usually the lower limit of what a receiver can detect. As with any
receiving system the signal is competing with the excess thermal noise generated by the receiver. Here
the amplifiers in the low noise front end are specially a source for additional noise. A reduction of the
amplifier noise would result in an enhancement of the minimum detectable signal (Smin). The excess
thermal noise generated in the receiver is characterized by a parameter called noise figure. The noise
figure is the ratio of the additional receiver noise to the thermal noise floor present at the receiver input.
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NF = 1Olog(SNR"‘) (dB) (A.10)
with SNR = 29%hevel 5, 4B,
Noisejeyel

To determine the noise figure of the radar receiver a calibrated noise source delivers a signal of known
noise level (Non) into the receiver front-end. The output power of the receiver can be measured
corresponding to the noice source turn on and off (Non and Nost). The two power values are used to
calculate the Y-factor. The Y-factor is a ratio of the two noise power levels:

NOH

Y =
No

11)

in terms of linear power.

The noise figure is expressed in dB. The Y-factor and the excess noise ratio (ENR) of: xse diode can
be used to calculate the noise figure:

NF = ENR — 10log(Y — 1) (dB) (A12)
A.2.5.3  Pulse compression radar «\
A.2.5.3.1 Bandwidth measurement %
A.2.5.3.1.1 Measurement diagram Q&
............................ A
" 2 |
% 26 : 10
1 ; 3 7 8 i 9 =~ 12
| | | r=
: (A S
| 11
| 5 |
.- _

Y%

1 Signal gener

2 Receiver/s rgcessor
3 LNA

4 Mixer

5 0SC

6

7

8

9  Pulse compression

10 FFT of reference wave
11 Bandwidth

12 PC

Figure A.12 — Bandwidth measurement diagram for pulse compression radar

A.2.5.3.1.2 Measurement device

Refer to A.2.5.2.1.2
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A.2.5.3.1.3 Measurement method

Pulse compression processing functions as a matched filter and its performance depends on the
frequency characteristic of the reference wave used for pulse compression. The frequency
characteristic of the pulse compression receiver is determined by the product of the band-pass filter
(BPF) and the reference wave in the frequency domain.

Frequency characteristic of BPF can be measured by the same method as the non-pulse compression
receiver using SG as input and bypassing pulse compression processing as shown in Figure A.12.
Frequency characteristic of the reference wave is obtained by FFT of its time waveform.

These frequency characteristics are multiplied off-line. The bandwidth is defined as the width méasured
at the 3dB down point from the peak at center frequency fy (Figure A.13) likewise in Figure AT

=)
=
Y 1 Y 2 Y «
X = 3
f f f
Key
1 BPF
2 Reference wave
3 Receiver bandwidth of pulse compression radar
Y Power

Figure A.13 — Measurement of bandwidth (pulse compression radar)

A.2.5.3.2 NF measurement
Same as A.2.5.2.2
A.2.6 Pulse compression gain

This measurement is applied only for pulse compression radar.
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A.2.6.1 Measurement diagram

12 | = | 16 | | 20

1 —3 |
. _
A CCZJ‘
Key
Transmitter
Dummy load

Pulse modulation on/off
Horizontal polarisation (H) chann
Vertical polarisation (V) channel
Directional coupler

Monitoring point for transmitter dutput
Transmission pulse

Cable for measurement

10 High power attenu@at 0

11 To antenna pedest

12 LNA

13 Receiver
14 IF output

15 Signal
16 Pulsgtompression
17 eRge signal on/off

Q

O 0N UL WN -

1 w function on/off
19 ived signal
20 A-Scope

Figure A.14 — Gc measurement diagram (dual polarisation independent transmitter type)
A.2.6.2 Measurement device

Table A.7 — Measurement device of pulse compression gain (G.)

No. Devices name Remarks
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1 High power attenuator | For P; attenuation to input to
receiver

2 Power meter For cable loss measurement

3 SG For cable loss measurement

A.2.6.3 Measurement method

Attenuate the transmit power monitoring output to a level until within the received dynamic range, via
an attenuator, and connect it to the first stage LNA of the receiver. The pulse width, pulse repetition
frequency, and modulation method of input signals are set as same as when in operation.

Pulse compression gain is measured as SNR difference when the pulse compression istswitehed ON and
OFF. Measure the signal and noise level when the pulse compression is OFF as Sof;, Nggrrespectively, and
its ratio as SNR.s. Likewise, measure the signal and noise level when the pulse compression is ON as Son,
Non, respectively, and its ratio as SNRon Then SNR is expressed as SNR, g =%S.¢/Nysand SNR,, =
Son/ Non, respectively. Pulse compression gain G. is expressed as in unit of dB.

G. = 1010g(SNR,,/SNR) (dB) (A.13)

In case of the measurement with pulse compression OFF, referente signal and window function are
respectively OFF for the signal processor as shown in Table A.8 dn*€ase of the measurement with pulse
compression ON, reference signal and window function are fespectively ON for the signal processor.
Window function loss is included in this measurement. As fornoiSe, measurement value in a non-input
state is used. Read 6.2.1.5 and A.2.7.3, with respect to,sensitivity calculation for pulse compression
radar.

Table A.8 — Setting for measurement of pulse compression gain

Measuring Setting Remarks
item Pulse Transmit’' | Reference | Window
compression power signal function
Sotf OFF ON OFF OFF
No OFF OFF OFF OFF
Son ON ON ON ON
Non ON OFF ON ON
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S on/off

Non/off

_MMMMNW||||||||||WNWMMNM|f

Figure A.15 — Pulse compression gain measurement

A.2.7 Range resolution

A.2.7.1 Non-pulse compression radar ¢ @
There are three parameters related to range resolution as follows, as described inQ&

— Transmit pulse half width

— Sampling interval of received signal. «\

— Bandwidth of receiver 6
Range resolution as the system performance is subject to tl@&& value among these values.

A.2.7.2 Transmit pulse half power width

Same as A.2.1.

A2.7.2.1 Sampling interval of recel

Sampling interval of received signal is g time interval () in the final stage of signal processor.
Using a unit of time interval (&) a e nd (us), the value in unit of length (Ls;) is calculated as
follows:

Ly = 150¢, (A.14)

Q’g\ [3%4% — s

Key

Signal generator
Receiver

LNA

[F input

Signal processor
Received signal
Sampling clock

NOUT S WN -
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8 Oscilloscope
Figure A.16 — Sampling interval measurement

A.2.7.2.1.2 Measurement method

Input a sine AM modulation signal with the signal generator to the receiver. Check the received signal
and sampling clock of the signal processor output on the monitor of (software emulated) oscilloscope,
and measure the sampling interval of the sampling clock (see also Figure A.17).

— — — Receiver input signal
n Sampled signal
Sampling clock
X Time, in ps
Figure A.17 — Example of oscilloscope screen

A.2.7.2.2 Bandwidth of receiver

Read A.2.5.2.
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A.2.7.3 Pulse compression radar

A.2.7.3.1 Measurement diagram
T ]
4 5
= 9

1 Transmitter

2 Dummy load @
3 Vertical polarisation (V) channel

4 Horizontal polarisation (H) c

5 Directional coupler

6  Monitoring point for trans ter output
7 Cable for measurement

8 High power atten 0

9 To antenna pede

10 Receiver

11 LNA

12 IF output

13 Signal

14 Received al

Figure A.18 — measurement diagram of pulse width after pulse compression (dual-polarisation
independent transmitter type)

A.2.7.3.2 Measurement device

Table A.9 — Measurement Device

No. Measurement Remarks
instruments
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1 High Power Attenuator More than 80 dB
2 A-Scope System component
Measurement method

For pulse compression radar, measure receive pulse width after pulse compression processing, while
the transmit pulse is turned back to the receiver.

As in Figure A.18, connect a high-power attenuator to the transmit power monitoring point with a
measurement cable, and connect its output to the first stage LNA of the receiver. The high-power
attenuator is chosen that can attenuate transmit power sufficiently until a level within the xeceiver’s
dynamic range. Transmitter is set to long pulse continuous transmission mode.

Refer to 6.2.2.3 for the derivation of range resolution. Calculation example of receivedpulse width and a
graph of received pulse shape are shown in Figure A.19.

Key

0,8

0,6

0,4

0,2

Table A.10 — Calculation table of received pulse width

Measured | Time (us) | Normalized
data powet:
(Input) X1 y1
-1 0,2920
X2 Ve
0 1,0000
X3 y3
075 0,3999
u (see Eq. -0,1987
(28))
o2 (seeEq. 0,2448
(29))
A (seeEq. 1,0840
(30))
T(us) (see 1,16
Eq. (31))
/
1 0,3999
0,292
/ | | | \ |
15 -1 05 0 05 1 15 2 X
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Calculated waveform
—_— Pulse width
Measured value 1
Measured value 2
Measured value 3
Time, in ps
Normalized power

< x H e e

Figure A.19 — Received pulse shape and pulse width calculated with measured values

This value is also used for sensitivity, where pulse compression gain is added. Read 6.2.1.5 and Ag2.6 to
calculate sensitivity for pulse compression radar.

A.2.8 System loss (F) @

The elements of system loss (F) include the following: :\

— Transmission system loss: Fix (dB) @

— Reception system loss: Fx (dB)
— Matched filter losses: Fy,¢ (dB)

\
— Radome transmission loss: Fq (dB) &: ,

The system loss F is expressed as follows.

F = Fy + Fy + Fpe + 2F4 (dB) Q (A.15)

As the radome is subject to loss during both tr issi6n and reception, it is multiplied by 2.
A.2.8.1 Measurement of radome an@sn n loss (Fr4)

A.2.8.1.1 General

While the attenuation of the ra e erial is quite constant in time, thin layers of water, snow or ice

can cause a very SIgnlflcant b mporal increase in radome attenuation which is also known as “wet
radome attenuation”. ere are no operational and widely used methods to correct for wet
radome attenuation d mporal and spatially variant. Usually the wetting is non-uniform which

material (“dry fra e attenuation”) is determined by the radome manufacturer by testing single

leads to inhomo enious erage of hydrometeors on the radome surface. Attenuation of the radome
radome panels

A.2.8.1. 2 surement diagram

1 =<)) 5 D[

Key
1 Signal generator

2 Transmission antenna
3 Radome panel

© World Meteorological Organization, 2018



CIMO-17/INF. 2.3(2), p. 66

4  Receive antenna
5 Power meter

Figure A.20— Measurement diagram of radome transmission loss at a test range

- 1
_—

\ /
AN A /
1
5
3
>
|
|
|
|
|
2 |
—Z ’_<] |
1 4
5
Key
1 Signal generator
2 Transmission‘antenna
3 StandardAhorn antenna
4  Anténna té be measured
5/ Reegeiver (pattern recorder)
6 BRadome

Figure A.21 — Measurement diagram of radome transmission loss at the radar site

A.2.8.1.3 Measurement device

Refer to A.2.3. (Plus a radome test piece)

A.2.8.1.4 Measurement method

The radome loss can be measured with two methods. The first one is using a sufficiently large test piece
of the radome at a test range. The second one is being performed with a fully assembled radome.
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As shown in Figure A.20, a radome panel is installed between two antennas with a signal generator on
one side and a power meter on the other site. The distance between the two antennas should be the far
field distance of the bigger antenna. The first measurement is done without the radome panel and the
second with the radome panel setup in the measurement range. The difference in the received power
equals the radome loss.

The second method (with and without radome) is shown in Figure A.21. The measurement is
performed with the radome in a dry state.(?)

If the gain (in dB) with the radome or radome panel is G and the gain (in dB) without radome or radome
panel is Gy, the transmit power loss of the radome Fq is obtained as follows:

F.q =G, — G (dB) 16)

As this loss is generated during both transmission and reception, the value multiplie&&pplied to

the system loss. :
A.2.8.2 Measurement of loss of transmit path and receive path

The loss related to transmit and receive paths depends on actual install4 @ ditions. The exact value
will be known after the exact layout of the equipment at the site will be degermined. Still, the standard
measurement method described here provides a loss estimate that Is comparable in a fair way among
radar systems from different manufacturers.

A.2.8.2.1 Measurement diagram &

Three measurement diagrams are available in lin%zﬁifferent configurations as described in

Figure 2 to Figure 5.

In case of the dual polarisation independent tr@ type:

B
HZ 3 4 [ 5
H 1
A

Transmitter (H)

LNA (H channel)
Frequency conversion
Signal processor

PC

Transmitter (V)

UL D WN -

(2) Measuring loss in a wet state using super water-repellent material remains a future task.
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7 LNA (V channel)
A-B  Transmit to receive return path (H pol.)
C-D Transmit to receive return path (V pol.)

Figure A.22 — Measurement diagram of loss of transmit path and receive path in case of the dual
polarisation independent transmitter type
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Reflector (Horn)

Antennaspedestal

Horizental pelarisation (H channel)
Duriimy load

TRlimjter

LNA (H channel)

Transmitter (H)

Transmitter (V)

LNA (V channel)

10 Vertical polarisation (V channel)
E-F, G-H , I- J: Transmit path (H pol.)
M-N, O- P,Q-J: Transmit path (V pol.)
J-1, H-K, K- L: Receive path (H pol.)
]-Q, P- R, R-S:Receive path (V pol.)
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Figure A.23 — Measurement diagram of transmit/receive system loss of dual polarisation
independent transmitter type

A.2.8.2.2 Measurement device

Table A.11 — Measurement devices

No. | Measurement devices name Remarks
1 Signal generator
2 Power meter
A.2.8.2.3 Measurement method
z{st, for the

Transmit to Receive return paths (H/V pol): A - B and C - D, where the tgan§mitéér is directly
connected to the receiver via a directional coupler (DC), the coupling loss d cable loss are
measured. Measurement of the loss of cables is the same as the method s n igure A.4.

L 4
Measurement is divided into several parts and measured values are summed tog&

Then for the transmit path, the loss values of each circulator in the H hannels are independently
measured. (Connect an SG at one end and a power meter at the oth&€r end in each section of
measurement points shown with alphabets in Figure A.23). Also, f6t the receive path, the loss values of
each TR limiter in the H/V channels are independently measu&

S

For the section I-], Q-], where the antenna related loss exis%u ng from rotary joints and OMT, cover
the horn aperture with a steel plate. Reflect the padiesy fully at the horn and measure the loss
between I and | for the H-channel, Q and | for the V- respectively, and divide the value by 2.

The waveguide length needs a common value oP calculation. In this document, 10 m is supposed
to be the net length of the entire waveguidecomgecting all the equipment parts, under the assumption
that the radar equipment will be instalded @ der the antenna. The waveguide loss for 10 m is then

estimated from the specification of the egide model used.

However, when the distance betweenhe antenna bottom and the transmit/receive (LNA) is within 3 m
(as in case of the antenna mounf€d receiver type, for example) and this relation holds for the equipment
regardless of radar site enyi nts such as a building or tower, a loss value measured in the past
installations can be us 6

A.2.8.3 Mea %n matched filter losses
The matched filtelosSes are given by:

Fine = Erx0 @
wi

Fof tched filter losses
Erxon YReceived signal energy after the matched filter
Erxoff Received signal energy without matched filter

NOTE For pulse compression matched filter losses are included in the pulse compression gain.

A.2.8.3.1 Measurement Diagram

2

1 6
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Key

1 Transmitter

2 Coupler

3 TR limiter

4  Receiver

5 Signal processor

6  Matched filter control

Figure A.24 — Measurement of matched filter losses

A.2.8.3.2 Measurement Method

A sample of the transmitter signal taken via a coupler is injected into the TR limiter. Af the power
exceeds the maximum input level of the receiver LNA attenuators have to be added. The energy of the
signal is measured by a dedicated algorithm hosted by the signal processor. Erxoff is measured with the
all-pass matched filter and de-activated pulse compression (in case of a pulse ¢émpression radar)).
ERrxon is measured with the filter matched to the transmitter pulse (including pulse’compression in case
of a pulse compression radar) and with activated pulse compression (in”case ‘of,a pulse compression
radar).

A.2.9 Phase stability
A.2.9.1 General aspects

Two alternative methods are described. One is only applicable for klystron and solid-state radars. The
second can also be used for magnetron radars.

A.2.9.2 Measurement for klystron and solid-State radar

A.29.21 Measurement diagram

Key

1 Transmitter

2 Receiver

3 Mixer

4 STALO

5 Network analyzer
6 LNA

Figure A.25 — Measurement of phase stability
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A.2.9.2.2 Measurement device
No. Measurement devices name Remarks
1 Network analyzer

A.2.9.2.3 Measurement method

Connect a network analyser to the STALO monitoring port as in Figure A.25. Tune the analyser to the
carrier frequency. Then measure spectral power density at offsets from the carrier.

As in Figure A.26, when the measured values (in dBc/Hz) are obtained for each log scale,

100 Hz, 1 kHz, 10 kHz, 1 MHz, calculate values for offset frequencies between them wit lihear
interpolation. Calculate f L(f)df, an integral value between a=100 Hz to b=1 MH; as garlthm
Then S/N due to phase noise of this interval of integration is calculated as:
b &
S/N =-1010g<2J L(f)df) @ (A17)
a
where N

2 is afactor of double side band.

Finally, convert this value into phase stability 6, as: 2&
180 05
Bys = (10 ) (deg) Q (A.18)

When the network analyser has an integral cal€ulagion function within a user set period, this function
can be used for direct calculation. Q
Y/
Y

a = 100Hz b = 1Mhz X

—

Key
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Log linear interpolation

Phase stability within 100 Hz to 1 MHz
Interval of integration

Offset frequency, in Hz, log scale

Phase noise, in dBc/Hz, as L(f)

SN S

Figure A.26 — Method for calculating phase stability
A.2.9.3 Measurement for magnetron, klystron and solid-state radar
A.29.3.1 Measurement diagram

Applies for magnetron radar but is also applicable to Klystron and Solid-state radar.

!X
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1 2

16

|> 15

Key

1 Vertical

2 Horizontal

3  Coupler

4  Absorber

5 TR-limiter

6 STALO

7 Low noise + Down converter (horizontal)
8 Low noise f end + Down converter (vertical)
9 Signal %\ g

10 Fibrgopti@delay line

11 icaNinterface

1 optic reel

13 der

14 RF switch

15 Transmit coupler
16 Transmitter

17 Attenuator

18 RFin

19 RF out

Figure A.27 — Block diagram of a dual pol radar system
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A.2.9.3.2 Measurement device
No. Measurement devices name Remarks
1 Optical Delay Line including fibre | A fibre optic length of at
optic reel least 6 km shall be used.

A.2.9.3.3 Measurement method

The fibre optic delay line will be inserted between the forward port of the system waveguide coupler
and the input of the low noise front end. The system waveguide coupler is usually located directly
behind the circulator. If needed additional attenuators shall be inserted at the input or output\ofithe
delay line. A general setup for a dual pol radar system can be seen in Figure A.26. Solid state orsingle
polarisation radar systems can have different setups, but the general connections are usually’the same.

The ratio FR between mechanical length of the fibre | and the radar distance r is given by:

FR—l—Z—
Tr n 1,467

= 1,363 (A.19)

Where n is the Group Index of Refraction (Group Delay) of the used¥ibre optic line. Using a fibre optic
reel with a mechanical length of 6,12 km and n=1,467 will result®in an equivalent radar distance of
4,5 km in this example. Depending on the length of the fibre optic re€l'the radar distance can be further
extended.

The calculation of the phase stability is done by the signal progessing unit and will be displayed by the
integrated software tools which are used to control the(radar.

A.3 Other key parameters

Other key parameters shown in Table 3 are’sorted by the components of radar and with or without
pulse compression method as follows,

Table'A.12 — Measurement devices

Component Measurement Applicability Remarks Reference
parameter
Transmitter Unwanted Common A3.1
emissions
Antenna Side lobe level Common A3.2A.2.3
Beam direction | Common A3.3,A23
co-alignment
Beam width | Common A3.4,A23
matching
Maximum Common A3.5
rotation speed
Acceleration Common A.3.6
Antenna pointing | Common A.3.7
accuracy
Receiver Dynamic range Common A.3.8
Range side lobe Pulse A3.9
compression
radar
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A.3.1 Unwanted emissions

A3.1.1 Measurement diagram

11—[] 10
I —E3-
| %; |7 .
I N ¢
| —J3 | )
O SRR
O 2 =
J =
| |

%

Transmitter
Dummy load
3 dB power splitter @

Directional coupler
To antenna pedestal
Vertical polarisation (V) channe

Horizontal polarisation (H) fhann
Monitoring point for tra sion power

Cable for measure 6“6
10 Spectrum analyser

11 Cable form eme
&re A.28 — Measurement diagram of unwanted emissions

OO NOUTLds WN -

A.3.1.2 ement device
No. Measurement Remarks
instruments
1 SG
2 Spectrum analyser

A.3.1.3 Measurement method

Connect an SG to the LNA input, and a spectrum analyser to the monitoring point of transmit power and
measure transmit frequency spectrum. Unwanted emissions are measured as attenuation from the
center frequency f, with + A MHz away. Measurement shall be done for both H/V polarisations. For
pulse compression radar, emission for both a long pulse and a short pulse shall be measured. It shall be
confirmed that far away from + A MHz points, emission level is kept lower than the specified B dB.
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Alternative methods can be found in e.g. ITU-R M.1177-4.

A.3.2 Antenna side lobe
A3.2.1 Measurement diagram
Refer to A.2.3.

A.3.2.2 Measurement device

Refer to A.2.3.

A.3.2.3 Measurement method

As antenna side lobe brings the mixing of reflected waves from directions other than¢the targét spatial
sampling volume, definition and measurement of side lobe level are needed. Measurement is performed
with the 1st side lobe, evaluating the difference of its peak and main lobe peak leyxel} Measurement is
performed in sufficiently wide angles where the 1st side lobe appears, bothfer the horizontal and
vertical planes.

It is assumed that a classical antenna pattern has an axial symmetry with respect to the main beam axis.
A cheap way to assess at least partially that hypothesis is to move the antenna 180° in elevation (most
modern antennas can do this) and compare if the meteorological gchoes are more or less intense after
that move.

0dB

-1

%/2

Key

1 Side lobe level A4
2 Firstsidedobe
X Horizontal /wertical angle

Figure A.29 — Measurement of antenna side lobe level
A.3.3,/ Beam direction co-alignment
A3.3.1 Measurement diagram
Refer to A.2.3.
A.3.3.2 Measurement device

Refer to A.2.3.
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A.3.3.3 Measurement method

To determine the beam direction co-alignment (BDA) the co-polar antenna diagrams as described
in A.2.3 can be used. Estimate the azimuth angle of the co-polar peak of the horizontal channel (Peak:)
Typically each peak deviates a little from 0 degree azimuth. Do the same for the vertical channel (Peaks).
The beam direction co-alignment is then defined as:

BDA = Peak,, — Peak, (deg) (A.20)
A.3.4 Beam width matching

A34.1 Measurement diagram

Refer to A.2.3.

A.3.4.2 Measurement device * @
Refer to A.2.3. Q\

A.3.4.3 Measurement method @
To determine the beam width matching (BWM) the co-polar antenna dia s as described in A.2.3 can

be used. Estimate the antenna beam width for both polarisations as‘tlescribéd in Figure A.8. In addition
to the beam width at the -3 dB level the beam width can also be d%nined at e.g. the -10 dB level. The

beam width matching is then defined as: &
BWM =6, — 6, @ (A21)

A.3.5 Maximum rotation speed Q

A.3.5.1 Measurement diagram

Antenna system is to be set up in a roo la@ gh for full rotation.

A.3.5.2 Measurement device

No. ent Remarks

A.3.5.3 Measurem

Rotating an antemnawith the maximum speed and measure with a stopwatch the time the antenna
takes to rota imes. Letting the measurement time as t second, maximum rotation speed Rmax is

calculated s. Nis typically set as 10.
o{g !
% =%60— (A.22)

A.3.6 Acceleration

A3.6.1 Measurement diagram
Refer to A.3.5.

A.3.6.2 Measurement device

Refer to A.3.5.
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A.3.6.3 Measurement method

For the elevation acceleration, start with the antenna at the EL angle = 0 deg. Then measure t:, the
time it takes for the antenna to be driven to the EL angle = 90 deg. Likewise measure t.az, the time it
takes to move from 90 to 0 deg. Take the worst value as a measurement.

For the azimuth direction, rotate the antenna with the maximum velocity. Measure the time it takes for
the antenna to stop completely.

Measurement is done with a stopwatch. Care should be taken than any overshoots are counted in.
A.3.7 Antenna pointing accuracy

A.3.7.1 Measurement diagram

Refer to A.3.5.

A.3.7.2 Measurement device

No. Measurement Remarks
instruments
1 Laser pointer Beam diameter/spread as narrow as
possible. Has to bg rigidly fixed on the
antenna

A.3.7.3 Measurement method

Set up a small laser pointer, at least as small as not toyinfltlence the weight of the antenna system, rigidly
on a horn or another part. The laser pointer also should have a diameter and divergence as narrow as
possible.

Confront the antenna directly to the wall (seeyFigure A.30). First, fix an elevation angle at 0 deg. Then at
the AZ angle = 0 deg, project the laser Bbeamyon fo the wall. This projected point, porig, is to be marked on
the wall. Because of divergence of the laser beam, this point is actually a circle with diameter of several
milimeters. Therefore, draw parallel lings to determine the central point. Set the distance between the
laser pointer and porig as h (in m). Then rotate the antenna in the AZ direction by 360 deg. Then project
the beam again on to the wallk/Record the projected point as proa in the same way as porig. Taking the
difference between porig andseprora@s d (in m), calculate angular error 8,, as:

d
6,, = tan™1 (E) (A.23)

Measure 6,, for 20 times. Let the standard deviation of 10 samples be defined as pointing accuracy for
the AZ direction.
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EL=0deg| p_orig

T

h y N\ p_orig
p_orig
p_rot_a
d X
p_rot_a
360° Theta_az = tan-1(d/h)

4
Figure A.30 — Antenna pointing acculacy

Then fix an azimuth angle at 0 deg. Then at the EL angle = 0 deg, pfoject the laser beam on to the wall.
This projected point, porig, is again marked on the wall (the s %’ as previously). Then move the
antenna in the EL direction by +90 deg. Then move it by -90 %r ect the beam again on to the wall.
Record the projected point as prote in the same way as pm@ the difference between porig and prote

as d’ (in m), calculate angular error gy as:
d’) a

BEZ = tan_l <—

- (A.24)

Measure g7 for 10 times. Let the stan rd@ on of 10 samples be defined as pointing accuracy for

&
’b'&
\
Q
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AZ = 0deg, EL = Odeg

p_orig

AZ = 0deg, EL = 90deg p_orig

90°
- X
p_rot_e
Theta_el = tan-1(d'/h)
/\ p_rot_e
/Z 90°

Figure A.31 — Antenna’pointing accuracy (EL)

A.3.8 Dynamic range

A.3.8.1 Measurement diagram

1 2 3

Key

1 Signal generator
2 Analoguetand'digital receiver
3 Signabprgcessor
Figure A.32 — Measurement diagram of dynamic range

A.3:8.2 Measurement device

No. Measurement Remarks
instruments
1 SG

A.3.8.3 Measurement method
Connect an external highly stable (amplitude) signal generator with a calibration line and wide dynamic

range to the receiver. Inject a signal with the SG and read the equivalent power at the output given by
the signal processor. Start with a value that is below the minimum detectable signal and then increase
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the injected signal by equidistant steps of e.g. 1 dB or smaller. Stop when the power level of the SG is 2-3
dB larger than the 1 dB compression point of the receiver.

Y A
LV,

1dB
Compression
Point

1dB

‘2

Smin ‘ /

<z>
LV4 Dynamic range Q
X Input power, in dBm

Y Output power, in dBm
Fi re@ — Dynamic range

Measure LVy, the level between ompression point and Smin in accordance with Figure A.32
(difference between point a and b).

A.3.9 Range side lobe

A.3.9.1 Measurem QlOd

i %nred in the same method as shown in A.3.2. Figure A.34 shows an example of
s€d at the receiver.

Range side lob
pulse wave com

As rangeﬁ s appear near the center of the compressed main pulse, read Vi, peak voltage value of

the se, and Vs, peak voltage value of the range side lobe, on A-Scope. The range side lobe is to be
t e maximum peak value in a range wider than pulse width after pulse compression, which
is At The range side lobe AV, is calculated in units of dB as below.
Vin
AV,,. = 10log (7) (dB) (A.25)

© World Meteorological Organization, 2018



CIMO-17/INF. 2.3(2), p. 82

Vm
1 rl
:;a
<
Vs
| \r2
A
|||||||\)| IVIIIIIIIIIII

1 Peak pulse voltage
2 Peakrange side lobe voltage

Figure A.34 — Measurement method of range side lobe

A.3.9.2 Measurement device

No. Measurement Remarks
instruments
1 A-scope
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Annex B

(informative)

Sample radar specifications

Table B.1 — Common specifications of weather radar

Below is an example of common specifications of weather radar at the current market (as of 2016).

System performance requirements for | Category
weather radar
Fundamental | Criteria Radar 1 Radar 2 %
parameters (S-Band) (C-Band) -Béind)
Sensitivity? Minimum detectable reflectivity | < 18; 240
shall be A dBz or less at a
distance up to B km, where max
unambiguous velocity of more \
than #48 m/s is attained with 2-
stagger ferr Of either 2:3 or 3:4
or 4:5
Spatial Beam resolution shall be 6 e <1 <1
resolution Oy (in deg) or less
Range resolution shall e n | <150 <150 <150
m) or less
Antenna side lo all be
AVpa [i{B) oress <-25 <-25 <-25
ngeSide lobe shall be
var (in dB) or less for pulse | <-50 <50 <-50
compression radar
Ph&se Phase stability should be 0,3 0,6 1,2
Mility
Bps (in deg) or less
Accuracy of | Cross polarisation ratio shall be | <-35 <-35 <-35
dual XPDsys (in dB) or less
polarisation
measurement
Other key | Criteria
parameters
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Maximum Antenna maximum rotation | 26 26 26
rotation speed shall be Rmax (in rpm) or
speed more
Acceleration | As EL antenna acceleration, | <10 <10 <10
elevation drive time from 0 to
90 (in deg), and 90 to 0 (in deg)
shall be less than taz. (in sec)
As AZ antenna acceleration, time | <3 <3 <3
from maximum speed to
complete stop shall be less than
taaz (in sec)
Antenna Antenna pointing accuracy shall
pointing be
accuracy
0,7 (in deg) or less, and <0,1 < 05 <0,1
Og., (in deg) or less
Dynamic Dynamic range shall be LV4q (in | > 100 > 100 > 100
range dB) or more
Unwanted The level of unwanted emissions,| <:60; 5 <-60;5 <-60;5
emissionsP shall be A dB or less at B MHz
away from the central frequency.
fo (in MHz).

a

calculated from the given values.

b

National requirements mightiréquest different values.

For a typical pulse compressionaadar,th'e minimum detectable reflectivity at short ranges cannot be
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Annex C
(informative)

Recording of measurement results

Table C.1 — Pulse width

System Pulse width Accuracy | Remarks
(in ps)
Horizontal +1/10 ps
polarisation channel
Vertical polarisation +1/10 ps *
channel
Table C.2 — Peak power @
System P Pn Pn' L. L Accu Remarks
(in | (in (in (indB) | (indB) |\

dBm) | dBm) | dBm)

Horizontal __ 10dB
polarisation &
channel e

Vertical +1/10dB Only in case of dual
polarisation polarisation
channel

.3)— Antenna Gain

System e Gain Remarks
@ yA (in dB)
.4
Horizontal polarisatio
channel
Vertical polarisa Only in case of dual
chann & polarisation
Table C.4 — Beam width
ystem Beam width Remarks
(in deg)
Horizontal H plane On
polarisation channel
V plane By
Vertical polarisation | H plane Only in case of dual
channel polarisation
V plane
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Table C.5 — Cross polarisation isolation

Polarisation Pattern Measured XPD
(in dB)

Horizontal polarisation XPDy

transmission

Vertical polarisation XPD,

transmission

Table C.6 — Recording of measurement of H/V isolation

Port Measurement Measured level
(in dB)

Horizontal LVaite-n

Vertical LVt

Table C.7 — Pulse compreéssion

System Power level | SNR Pulse Remarks
(in dB) (in dB) compression
gain
(in dB)
Horizontal Soft SNR
polarisation channel | Ny
Son SNR o
Non
Vertical polarisation | So SNRost only in case of
channel Nog dual polarisation
Son SNRon
Non

Table C:8 -~ Sampling interval of received signal

System sampling interval | Sampling length Remarks
(in ps) (inm)
ts LSi

Herizontal polarisation
channel

Vertical polarisation channel Only in case of dual
polarisation
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Table C.9 — Receive pulse width (pulse compression radar)

System

(in ps)

Pulse width Remarks

Horizontal polarisation channel

Vertical polarisation channel

Only in case of dual

polarisation

Table C.10 — Radome loss
System Radome Remarks .

transmission loss

(in dB) x
Horizontal
polarisation channel
Vertical polarisation onlN case 9f dual
channel poEisation

o

sation independent transmitter type

Table C.11 —Tranmit/Receive path loss for du
(refer to A.22)

Measurement m %

plate.

Reflect the radio wave fully at the horn
and measure the loss between I and ] and
divide the value by 2.
(e) dB
(4) Measure the loss between M and N.

(f) dB
(5) Measure the loss between O and P.

(g) dB

Item Result
1 | Transmitto (1) Measure cowpling loss of DC and cable | (H):a= dB
Receive loss and B (V):b= dB
return path
(a) dB
(2)»Meastire the coupling loss of DC and cable
loss between C and D
(b) dB
2 Transm'@a (1) Measure the loss between E and F. (H): c+d+e =
dB
& (c) dB | (V): f+g+h =
{b (2) Measure the loss between G and H. dB
‘Q (d) dB
(3) Cover the horn aperture with a steel
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(6) Cover the horn aperture with a steel
plate.
Reflect the radio wave fully at the horn
and measure the loss between Q and ]
and divide the value by 2.
(h) dB
3 | Receive path (1) Measure the loss between H and K. (H):i+j= dB
(V):k+1= dB
(i) dB
(2) Measure the loss between K and L.
() dB
(3) Measure the loss between P and R
(k) dB
(4) Measure the loss between R and S
().£dB
4 | Total Sum all the loss values for H/V (1 to 3 for each | (H): dB
H/V) (V): dB
Table C.12 — Matched filter losses
Matched filter losses | Remarks
(in dB)
Fut For pulse compression
matcheéd filter losses are
included in the pulse
compression gain.
Table C:i13 — Unwanted emissions
Pulse Polarisatien Separation from fp Measurement
Short pulse H +A MHz
-A MHz
\Y +A MHz
-A MHz
Longpulse (in case of H +A MHz
piilse compression
radar) -A MHz
\ +A MHz
-A MHz
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Annex D
(informative)

Recommended maintenance and calibration actions

NOTE Always follow the manufacturer’s instructions for maintenance procedures and intervals for a given
system.

Equipment | Item Method Recommended Procedure
time interval

Table D.1 — Recommended maintenance and calibration actions 1

Calibration | Monitori ijfitenance
System Waveguide Test signal During X ﬂ
attenuation generator and commissioning
power meter
System noise Power Every volume scan \ X X

measurement in a
spatial region

without %
backscattering (high
elevation, large @

distance)
BITE check / | Check the alarm and Daily% X
status check status of respective
equipment by BITE nt if not X
system window otimuously
%nitored)
Visual check Check th Half-yearly (or X
during each site
visit)
Site saf Half-yearly X
systems

ch as emergency

& shutdown switches.
ing®an Check the condition | Half-yearly (or X
of cooling fan. during each site
Q visit)
Q Daily X

DC Voltage Measure the DC Half-yearly X
voltage of power
supply in the Daily X
respective
equipment.
VSWR Measure the VSWR Yearly X

using power meter

Daily X
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Air Filter | Cleaning of the air Half-yearly of when X
Cleaning filter of respective necessary
equipment.
Antenna / Antenna gain | Far-field testrig, At the manufacturer X
Antenna and dry | near-field test rig,
Controller radome sun, with radome
attenuation where possible
Beam width Far-field test rig, At the manufacturer X
near-field test rig,
sun, with radome
where possible
Positioning Measure the Half-yearly (using a X
Accuracy antenna positioning | sun tracking tool)
accuracy by means
of the sun Daily (based on sun X
hits)
Sound check Check the sound of during each site X
mechanical gear and | visit
motor.
Rotation Measure the Half-yearly X
Speed antenna rotation
speed. Daily X
Lubricant Check the lubricant | Half-yeatly (or X
Quantity quantity. during,eachisite
visit)
Lubricant Check the lubricant ~fgHalfsyearly (or X
colour colour. diiring each site
visit)
Slip-ring Cleaning of the slip- | Every 1-5 years X
Cleaning ring and checking
the condition of the
brush.
Lubricant Replace the Yearly X
Replace lubricant of
pedestal.
Grease'Supply | Insert the grease of | Yearly X
pedestal.
Limit Switch | Check the limit Yearly X
Function switch function.
Check
Dehydrator? | Status check Check the status of Daily X
the dehydrator
Transmitter | Pulse Measure the fprr Yearly X
Repetition using detector and
Frequency oscilloscope. Daily X
(frrF)

© World Meteorological Organization, 2018



CIMO-17/INF. 2.3(2), p. 91

Transmitted Measure the After installation
Frequency frequency using and half-yearly
frequency counter
or spectrum
analyzer.
In the case of solid
state type, short
pulse and chirp
pulse should be
measured using
spectrum analyzer.
Pulse Width Measure the pulse Half-yearly
width using
detector, 3dB 2
attenuator, and x
oscilloscope. ¢ s
Transmitted Measure the Half-yearly @
Power transmit power
using power meter. Daily X
Major Replace the Typically every ~5
transmitter electronic tube such | years (replace)
component as magnetron or
replacement Kklystron. @
In the case of solid
state type, no item
is required to
replace.
Receiver / Receiver Test signal Half-yearly
Signal amplification generator an
Processor (external power
measurement)
o
Dynamic filter Dir%ding of the | During
attenuation ed)8ignal, commissioning
(matched comparison
filter loss) with/without filter
Internal reference Every volume scan X
signal (if available) (optional)
Q Half-yearly
Dynamic Measure the Yearly
Range dynamic range
using the signal
generator.
Minimum Measure the Yearly
Detectable minimum
Sensitivity detectable
sensitivity using
signal generator.
Radome Rain Leaking Check that rain Half-yearly (or

leaking does not

during each site
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occur. visit)
Radome Check the condition | Half-yearly X
condition of the radome (e.g.

coating)

Cleaning of radome | Every 5 years or X

more frequently, if
required

a8 If liquid water condenses inside the waveguide, electrical sparks can develop, which lead to radar malfunction ahd
possible damage to the electronics; the dehydrator role is to keep the inside of the waveguide dry
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Annex E
(informative)

Radar data exchange

Weather radars are part of the Global Observing System and exchange of volume scan radar data will
contribute to improved surveillance capability, longer lead time for nowcasts and severe weather
warnings and improved numerical weather prediction. Quality control and extensive data procesging is
required for hydrological and climate applications.

To facilitate the downstream processing and exchange of both radar volume scan da rived
surface precipitation products, the data shall be properly described with respect to ’\tg

— how it was collected, 4

— how it was quality controlled, and @
— its quality. N

The World Meteorological Organization is developing a weathey radar data exchange format and is
developing an information model, a data model and file forma% ill include data quality metrics.

\OQJ

&
0&
’b&
Q’Q
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Annex F
(informative)

Other radar systems

F.1 Phased-array weather radar

Phased-array weather radar (PAWR) is roughly classified into 2 categories. One is the imaging fadar
type, which performs point-by-point rapid scanning within a limited observation area [20]. Altheugh
antenna rotation speed is important, its system performance can be measured with the sameseriteria
(fundamental parameters and other key parameters) explained in Clause 6. The other type emits
electronic beams covering multiple elevation angles simultaneously and separates themtby ‘digital beam
forming (DBF) techniques on the receiver side [21;22;23].

For this type of PAWR, a new item shall be added to fundamental parameters, namely 3-dimensional
volume observation speed, which can be expressed as the number of elevation anglés radar can process
at the same time. However, as this number increases, transmit poweryP; afid antenna gain G; will
decrease accordingly. Regarding this trade-off between improved rdapidness and decreased sensitivity, a
radar operator can take a scanning strategy where for high elevation angles beams are widened to put
priority on rapidness, while for low elevation angles beams are narsewed to put priority on sensitivity.

Table F.1 — Fundamental parameter for phased-array weather radar

Parameter category Purpose Value

The number of elevation
angles processed
simultaneously:

Determines How fast the
entire 3-dimensional
volume.canbe scanned.

3-dimensional volume
observation speed

The bigger the value is, the
more rapid 3-dimensional
scanning.

Also, for other key parametess, amew item shall be added, namely DBF capability to suppress ground
clutter. Different from,conventional ground clutter suppression with spectrum-based techniques,
suppression with DBF teghniques which insert null into unwanted wave directions shall be evaluated.

Table E:2 — Other key parameter(s) for phased-array weather radar

Parametercategory Purpose Value

Ground clutter suppression
level with DBF techniques

Determines how well DBF
can distinguish weather
echoes from ground

The bigger the value is, the
greater ground clutter is
suppressed with DBF.

clutter.

F.2 Micro rain radar

The micro rain radar (MRR) is a vertically pointing Doppler radar that derives profiles of drop size
distributions (DSDs) using the relation between terminal fall velocity and drop size [24]. DSDs can be
used to reduce one of the major measurement uncertainties of the weather radar (WR). Since the DSD
in the WR measuring volume can be retrieved, the MRR provides a basis for real time adjustment of the
Z-R-relation and of the WR’s calibration [25]. Another typical MRR application is determining the
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melting layer height, which shows up not only as an increase in backscattered power but also (and often
more clearly) as a jump in fall velocity.

The MRR, implemented as a solid state 24 GHz FM-CW radar, has a transmit power of a few Milliwatt
with a typical sensitivity of 3 dBz at z=1 km, Az=30m, At=10 s with z, Az, and At measuring height,
height resolution and time resolution. A major retrieval error is caused by the vertical wind because of
its impact on the terminal fall velocity. A favourable set-up consists of a MRR and a rain gauge for
controlling the MRR calibration.

F.3 Terminal Doppler Weather Radar (TDWR)

Terminal Doppler Weather Radar (TDWR) is a kind of meteorological radar to detect microbursfs and
shear lines around airport and issue the alert information to the ATC controller in real@&ime. A
downburst with its outburst wind zone extending 4 km or less in horizontal direction lled a
“microburst” [26]. A microburst (MB) is a small but harmful phenomenon producing bu of outward
winds which are strongly divergent near the surface. The intense winds caused by a last only
for 2 min to 5 min. Shear lines produced by gust fronts, the leading edge of the“diveging air mass
caused by a downdraft, or convergence lines, the interface of warm and co i asses, are also
hazardous. A shear line may be several kilometres or longer, lasts for dozens inutes, and produces
sudden changes of wind speed.

TDWR is a typically C-band Doppler radar with large parabolic antéhna of a roximately 7m or more of
diameter. Generally speaking, TDWR can observe wind directiopsand wind speed under only rainy
weather conditions. In case that airport exist in topography wh %)ulences are likely to occur, TDLs
(Terminal Doppler LIDAR) are sometimes used as well as TD\% ear air conditions. Refer to Annex
D about TDL.

F4 Terminal Doppler LIDAR (TDL) w

TDL (Terminal Doppler LIDAR) is a ground-ba e sensing system using a Laser Beam instead of
Radio/Microwave. TDL radiates the pulse-gg ted laser into the air and receives the back-scattered

light from aerosol. The moving speed qf th sol or atmospheric wind speed can be calculated by the
frequency analysis of the received sig use the signals from moving object have Doppler speed
components according to the obje

TDL measures the wind motignfwithinl a range of 7 km at least, 15 km typical in horizontal, up to the
atmospheric boundary layer 1Wyvertical. Laser beam scanning with repeated pulse radiation can
measure the range an 11@1 o the object. TDL can measure the wind speed and direction under a
clear weather conditio bservation range is reduced with the reduction of the visibility range

such as rainy co d@

TDLs are used vdluable supplement to TDWR (Terminal Doppler Weather Radar) observations,
since they h plimentary performance with respect to precipitation. TDLs perform best in clear
air conditiphs fhen TDWR receives no or less signals. On the other hand, when precipitation limits TDL
ob iols, TDWR performs optimally.

F.5 ud radar

Cloud radar with millimetre wave such as Ka-band, W-band are excellent tool to observe cloud and fog
whose particle size are far small than that associated with precipitation. Cloud radar can observe the
formation process of thundercloud that generates torrential rain, and it is expected to forecast heavy
rain just before its occurrence. The latest cloud radar has a high sensitivity of approximately -20 dBz or
less at 20 km distance, Doppler observation and dual polarisation observation mode.
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F.6 Small size radar system

Generally speaking, there is a small type of radars besides on a standard type (see the description of 1
degree beam width radar in Clause 5) particularly used on the X-band because it can reduce a cost of
equipment, construction fee, and it is easy to carry.

Although X-band radar has inevitable issue on radio attenuation by rainfall, it could cover by using
more than two small radars with a low cost to put at the other side for observing a whole area. Dual
radar system can observe two-dimensional (2D) velocity precisely, and triple radar system can observe
3D velocity.

Antenna rotation speed of both azimuth and elevation scans can ease restriction by using the lightsand
small antenna. It is possible to increase frrr by focusing on short-range observation (ex. 30.km)«and to
accurate observation of short range in high rotation speed as same as a standard radar;

Furthermore, time resolution would be improved by a high-speed rotation that canishorten the data

output interval. It provides high refresh rate to users to make it convenient for shorttime phenomenon
observation such as tornado and torrential rainfall.
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OF OBSERVATION Secretary-General
24.1X.2018

Seventeenth Session
Amsterdam, The Netherlands, 12 to 16 October 2018

WMO STRATEGIC PLANNING

WMO Strategic Plan

The WMO Secretary-General or his representative will inform the session on the follow-up to
Recommendation 20 (EC-70) — WMO Strategic Plan.

In particular, the WMO Secretary-General or his representative will illustrate the overall
concept of the WMO Strategic Plan, which provides a high-level vision and overarching
priorities of the future direction of WMO, articulated in long-term goals and strategic objectives
with focused implementation areas for the financial period 2020-2023 and related monitoring
indicators.

The text of above decision is available in the Abridged Final Report of the Seventieth Session of
the Executive Council: https://library.wmo.int/doc_num.php?explnum_id=4981.

WMO constituent bodies reform

The WMO Secretary-General or his representative will also inform the session of the outcomes
of the Seventieth Session of the Executive Council concerning the WMO constituent bodies
reform, in particular Recommendation 25 (EC-70) — WMO technical commissions and other
bodies.

The text of the above and other recommendations related to the reform are also available in
the Abridged Final Report of the Seventieth Session of the Executive Council.


https://library.wmo.int/doc_num.php?explnum_id=4981
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COMMISSION FOR INSTRUMENTS AND METHODS Submitted by:
OF OBSERVATION Secretary-General
25.1X.2018

Seventeenth Session
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CIMO RELATIONSHIP WITH GFCS

Global Framework for Climate Services (GFCS)

1. Resolution 7 of the Intergovernmental Board on Climate Services (IBCS-1) —
Establishment of a stakeholder engagement mechanism and participation of GFCS
stakeholders in the work of the Intergovernmental Board on Climate Services-
established the Partner Advisory Committee (PAC) of the Intergovernmental Board on
Climate Services. The PAC is mandated to providing expert advice and
recommendation of GFCS stakeholder issues to the IBCS. The current membership of
the PAC can be found at: http://gfcs.wmo.int/pac_members.

2. The increasing socio-economic and environmental impacts from extreme
weather and climate events manifested through floods, droughts, heatwaves, severe
storms, etc., have led to the rise of climate on the international agenda and with it,
the need and explosion of climate-related activities and financing that could be
expected to rise in the following years. Due to the increase of climate financing,
various actors have been implementing activities that promote the use of new
technologies and innovative approaches such as the Global System for Mobile
Communication (GSM) signal attenuation to determine rainfall, the use of lightning
detection systems as proxy for weather radars, three dimension (3D) printers for
producing instruments for observation, among others. Owing to the proliferation of
these new and innovative approaches, PAC members are concerned about compliance
with WMO standards for observations.

3. In view of the above, CIMO is invited to consider appropriate mechanisms for
assessing these new and innovative emergent methodologies and techniques so they
can be included in the WMO guidance materials for observations to assist partners and
Members complying with WMO standards.
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AERONAUTICAL METEOROLOGY

References

A. Outcomes of the 2016-2017 Global Survey on Aeronautical Meteorological Service
Provision (AeM SERIES No. 1).

B. Proceedings of the 2017 WMO Aeronautical Meteorology Scientific Conference
(AeM SERIES No. 2).

Outcomes of a 201672017 CAeM global survey on aeronautical meteorological
service provision

In 2016/2017, the Commission for Aeronautical Meteorology (CAeM) conducted a global survey
on aeronautical meteorological service provision. The primary objective of the survey was to
establish a comprehensive, consolidated global view on the existing institutional arrangements
for the provision of meteorological services to international air navigation, particularly at a
national level, taking into account the supporting regulatory frameworks of WMO and the
International Civil Aviation Organization (ICAO). The survey with WMO Members yielded a
response rate of more than 90%.

The outcomes of the global survey were published by WMO in November 2017 as
AeM SERIES No. 1 (English only).

In respect of the supply of aerodrome observations, the survey sought to determine whether
these were produced manually, via automated systems, or via a combination of manual and
automated production. In addition, the survey sought to establish national plans for migrating
to fully automated observations where such practices do not already exist.

About 10% of Members produce aerodrome observations without the aid of automated
weather observing equipment while less than 1% produce aerodrome observations through
automated means only (i.e. with no manual intervention). For the balance, the large majority
of cases, automated observations play some role in combinations of manual and automated
production.

Members are divided roughly evenly on their plans to migrate to fully automated aerodrome
observations or not. Reasons for not migrating to fully automated aerodrome observations
vary significantly between Members and across regions, but generally include quality issues,
lack of funding or negative business cases as well as Members that opt for a hybrid approach.
Such hybrid approaches include fully automated observations only outside opening hours or
non-operational hours of the aerodrome, semi-automated observations only with manual
supervision over the system, and scenarios consisting of a mix of fully automated observations
and manual observations, supported by automated weather observing equipment, for larger
and/or congested airports.

Outcomes of a 2017 WMO Aeronautical Meteorology Scientific Conference

In November 2017, the CAeM with the assistance of the Commission for Atmospheric Sciences
(CAS) and Commission for Basic Systems (CBS) conducted an Aeronautical Meteorology
Scientific Conference (AeroMetSci-2017) in Toulouse, France.


https://library.wmo.int/opac/doc_num.php?explnum_id=4182
https://library.wmo.int/opac/doc_num.php?explnum_id=4554
https://library.wmo.int/opac/doc_num.php?explnum_id=4182
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The objective of the conference was to provide a forum for representatives of the scientific
research community (including research institutes, universities and other academia),
aeronautical meteorological service providers (public and private sector), aviation users and
industry to discuss the need for and strategic direction of meteorological scientific and
technological advancement in support of current and future air transport needs. The
conference addressed the following lead topics: (1) Science underpinning meteorological
observations, forecasts, advisories and warnings; (2) Integration, use cases, fitness for
purpose and service delivery; and (3) Impacts of climate change and variability on aviation
operations and associated science requirements.

At the conclusion of the conference a set of recommendations and a statement were
formulated to better inform the planning of meteorological scientific research activities over
the next 15 years consistent with aviation users’ needs and expectations. The demand for
improved access to data — especially aircraft-based observations — to support validation,
verification and calibration as part of continuous improvement drive was one of a number of
component parts of the recommendations. In addition, the conference stated, inter alia, that
the role of meteorology as a key enabler to aviation’s vision for a globally interoperable,
harmonized air traffic management system of the future that is safer, more efficient and more
environmentally responsible will only be realized through the accelerated transition of scientific
research and technological advancement into operations based on aviation users’ needs, new
and improved community partnerships, trust, transparency and openness.

The proceedings of AeroMetSci-2017 that includes the complete set of recommendations,
statement and presentation materials (technical papers and posters) was published by WMO in
May 2018 as AeM SERIES No. 2 (English only).

CAeM-16 considerations of relevance to CIMO

The sixteenth session of the Commission for Aeronautical Meteorology (CAeM-16) was held
from 24 to 27 July 2018 in Exeter, United Kingdom. The CAeM-16 session was preceded by a
one-day Technical Conference (TECO) on 23 July 2018 with the theme “The future is now:
Meteorology enabling aviation decision support”. Materials related to the CAeM-16 session and
TECO are available at URL: http://meetings.wmo.int/CAeM-16/.

During the course of its deliberations, the CAeM gave consideration to coordination with other
constituent bodies, including technical commissions, and the activities being undertaken within
other WMO programmes of relevance to the Commission in support of the Aeronautical
Meteorology Programme (AeMP).

The CAeM-16 session was informed that the CAeM Management Group had acknowledged a
need for improved coordination and collaboration between the CAeM and CIMO in the context
of meteorological observations supporting international air navigation. For example, guidance
on meteorological observations at aerodromes and (increasingly) in the terminal area could be
improved or developed, including in the context of automated observing systems, and that
there needs to be a way to direct periodic aviation-specific enquiries on instruments and
methods of observation to persons with the necessary level of expertise to respond.


https://library.wmo.int/opac/doc_num.php?explnum_id=4554
http://meetings.wmo.int/CAeM-16
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CIMO RELATIONSHIP WITH OTHER WMO ACTIVITIES

Potential CIMO benefits and contributions to the WMO Global Campus Initiative

CIMO members are requested to become acquainted with the activities of the WMO Global
Campus initiative and to utilize and contribute to these to enhance capacity development of
Members. The summary below constitutes a report on the status of the initiative, and
opportunities for CIMO to benefit and contribute.

. WMO Global Campus Roadmap: The draft WMO Global Campus Roadmap v.3 provides
details of the feasibility study and recommendations for future implementation. The
Roadmap can be found on the WMOLearn portal (http://learn.wmo.int). CIMO members
are encouraged to comment on the Roadmap.

. Working Methods: The WMO Global Campus Working Group is formed by members of
the Executive Council Panel of Experts on Education and Training. The initiative is
coordinated by the Education and Training Office, with the support of several task teams.

. The WMOLearn portal: WMOLearn was created on the WMO Public Website in early
2017 to host feasibility study outcomes, including the Roadmap, and to point to external
tools and resources, where appropriate (http://learn.wmo.int).

o Events Calendar: In September 2017, the WMOLearn Events Calendar was made
operational, and has been systematically updated and improved since. Software
development and hosting is contributed by WMO RTC Barbados, CIMH, using a calendar
system shared by EUMETSAT. The Events Calendar is a searchable database of
announcements for courses and other related events (http://learningevents.wmo.int).
The calendar is being promoted to encourage contributions by RTCs and other training
providers and for use by all WMO Members. Promotional material has been disseminated
by WMO to encourage use of the calendar by Members. In the future, additional hosting
institutions for this synchronizable database and calendar APl may be sought to ensure
stability and shared effort. CIMO members should encourage training providers offering
courses on instruments and observations to advertise their events through the Events
Calendar.

. WMOLearn Library established: The WMOLearn Library of learning resources, which is
an expansion to the current WMO E-Library, will provide links to useful learning resources
both within the Secretariat and hosted by external providers. The WMOLearn Library was
developed and is maintained in a collaboration between the ETR Office and the WMO
Library, with additional input from Members. Marketing and population of the library to
both providers and potential users continues throughout 2018. Copyright guidelines have
been developed for contributors and users. CIMO should identify the most useful
documents and other learning resources for Members to be submitted to the WMOLearn
Library, and the publishers of these should be encouraged to make the submissions.

. Regionalization of WMO Global Campus: A “Regional Resources” section has been
added to WMOLearn. This section highlights WMO RTCs, but also other regional
institutions and collaboration efforts. Regional meetings, projects and collaborations are
being promoted.


https://ane4bf-datap1.s3-eu-west-1.amazonaws.com/wmocms/s3fs-public/ckeditor/files/A_Global_Campus_RoadmapV3_clean_1.pdf?j_K28R5JArimhlA8xlm16DoBCg_RIRI8
http://learn.wmo.int/
http://learn.wmo.int/
http://learningevents.wmo.int/
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WMO Priority Areas and support for implementation of competency frameworks:
Training events and learning resources in all WMO priority areas are being sought for
inclusion in the Events Calendar and Library, through consultation with the respective
technical departments and commissions. Both the Library and Events Calendar allow
searches by WMO competency framework. CIMO should consider how WMO Global
Campus mechanisms can help with implementation of the CIMO competency frameworks.

Quality assurance: Quality assurance processes have been developed to increase trust
that shared materials are up-to-date, of high quality and come from trusted sources.
Guiding principles for quality assurance of training are shared and must be reviewed and
signed off on by all contributors.

Increased collaboration and sharing: Collaborative Projects are highlighted on the
WMOLearn website to encourage additional collaborations. Mechanisms for promoting
collaboration and sharing best practices in education and training innovations are under
investigation, including a potential peer-reviewed publication on innovative projects,
guidance of developing MoUs and a database of experts willing to serve as trainers. CIMO
members should consider how partnerships can facilitate meeting capacity development
needs.

Standardized competency-based training certificates: A small team has been
investigating the use of Open Digital Badges as a standard method for designating
completion of training that addresses WMO competencies. This would allow an individual
to demonstrate developing knowledge and skill attained by different methods and
through different institutions.

Training available in more languages: The COMET Programme and Meteorological
Service of Canada collaborated in developing the COMET Translations Resource Center.
This site provides guidance on good practices in translations projects.

Promotion of new methods of training delivery: WMO ETR Office has and is
producing additional resources on distance learning delivery, which will be expanded to
promote other effective and efficient training delivery methods. The Trainer Resources
Portal collects resources on topics related to training competency. CIMO is encouraged to
promote effective training methods and efficient training delivery platforms.

Additional potential activities for upcoming work are outlined in the WMO Global Campus
Roadmap.



http://etrp.wmo.int/moodle/course/view.php?id=30
http://etrp.wmo.int/moodle/course/view.php?id=30
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GLOBAL CRYOSPHERE WATCH PRIORITIES

During the seventeen financial period, GCW has made substantial progress in key areas, as
defined in the Implementation Plan approved by Cg-17. EC-70 noted with satisfaction that
GCW has been successful in engaging both, National Meteorological and Hydrological Services
(NMHS) and non-NMHS organizations, academia, and independent research and operational
organizations, on achieving the consistent in-situ observation of all components of the
cryosphere (snow, glaciers, permafrost, sea ice, ice sheets, lake and river ice, icebergs).

During the preoperational phase, planned for the eighteen financial period, GCW will focus on
the following objectives:

(a) Supporting Members in developing national cryosphere end-to-end monitoring and
service partnership frameworks;

(b) Developing and publishing value added cryosphere products, relevant to water resource
and ecosystems management;

(c) Improving the access to, and the management of quality of current and past cryosphere
data and products;

(d) Developing and publishing GCW regulatory and guidance material, including for
supporting capacity development.

As a result of the collaboration between CIMO and GCW, a new volume on the Measurement of
Cryosphere Variables has been added to the Guide to Meteorological Instruments and Methods
of Observation (WMO-No. 8), the 2018 edition. The new volume includes many of the
recommendations made at the conclusion of the Solid Precipitation Intercomparison
Experiment (SPICE), where CIMO and GCW collaborated, closely.

The collaboration between CIMO and GCW is critical to developing and disseminating guides
and best practices for the measurement and observation of cryosphere variables, thus
contributing to the management of quality of current and past cryosphere data and products,
and to ensure the compliance to established practices, at national level, in particular in polar
and mountain areas.
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Standards for Simple Farmer Rain Gauges

The National Meteorological Service of Mali developed the concept of roving seminars on
weather and climate with farmers in West Africa 25 years ago to increase the interaction of the
National Meteorological Service and farmers. One aspect of these Roving Seminars was to
distribute simple farmer rain gauges to the rural community.

Based on experience in Mali, the METAGRI project was developed under the framework of the
Western Africa Conference of Directors of National Meteorological and Hydro-meteorological
Services (WADC). Funding for the project came from the State Agency for Meteorology in
Spain (AEMET), the Norwegian Government and other donors. One of the aims of the METAGRI
project was to increase the interaction between the NMHSs and rural farmers while at the
same time providing assistance at the local level by distributing rain gauges among the
farmers participating in the seminars. The project was developed with a view to empowering
the farmers with agro-climate information to better manage meteorological and climate-related
risks for sustainable agricultural production.

Over the four year period from 2008 to 2011, more than 7000 people participated in the
seminars of which almost 80% were rural farmers and the rest were from meteorological
services, agricultural extension agencies and other national technical institutions. Over 7100
simple plastic rain gauges have been distributed to rural farmers by NMHSs in the region since
2008. The project involved 17 countries in West Africa and it ended in 2015.

The sixteenth session of the Commission for Instruments and Methods of Observations
(CIMO-16, 10 — 16 July 2014, St. Petersburg, Russian Federation) agreed to collaborate on the
development of practices for use of simple rain gauges in national volunteer observation
networks to support agro-meteorological applications (see para. 7.61). In October 2014, the
President of CIMO agreed to facilitate the cooperation between the staff of the WMO
Secretariat on Agrometeorology and the WMO/CIMO Lead Centre “B. Castelli” on Precipitation
Intensity.

A meeting was held at Vigna di Valle, Italy in February 2015, between the CIMO Lead Centre
and the WMO Agrometeorology staff to discuss the technical evaluation of the simple rain
gauges in the laboratory and in the field.

The work performed at the Lead Centre consisted of a preliminary laboratory assessment of
instrument accuracy, held in 2015 at the rain gauge laboratory of the University of Genoa,
Italy, for a set of gauges provided by the METAGRI project. Following the laboratory tests, an
inter-comparison campaign was held using the same gauges at the field test site of the Lead
Centre in Vigna di Valle (Rome, ltaly). The final report aims to describe the activities
performed during the cooperation and to synthesise the results achieved. It also provides
guidance material for improving the measurement accuracy and fostering standardization.

The report noted the importance of a standardized measurement procedure and dedicated
training of the personnel who actually perform the measurement are highlighted as key factors
to achieve accurate measurements. Two indications to foster more reliable rainfall
measurements for agricultural purposes seem to have emerged: to improve the design of the
gauge and continue with training and the dissemination of good practices in measurement
procedures.


https://library.wmo.int/doc_num.php?explnum_id=4147
http://meetings.wmo.int/CAgM-17/PublishingImages/SitePages/CAgM%20Outputs%20(2014-2018)/Final%20Report%20LC_METAGRI.pdf
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Standards for Soil Moisture Measurements

At the Sixteenth Session of the Commission for Agricultural Meteorology, a Task Team on Soil
Moisture Measurements was established. The following is a summary of the final report of the
Task team.

This Task Team has reviewed the international in-situ soil moisture standards and guidelines
for global ground-truth soil moisture measurements. The top 5 cm was defined as standard
surface level for surface soil moisture measurements. Cross-sensor calibration and validation
of different soil probes have been performed. For demonstration purposes, the integrated soil
moisture data combining remote sensing measurements and in-situ observations have been
generated and are available. Downscaling of surface soil moisture retrieval by combining
satellite and in situ measurements also has been developed.

Future work includes: (1) to review and provide the standards and guidelines for international
soil moisture measurements; (2) to enhance soil moisture Cal/Val efforts; (3) to write
proposals for further development and expanded national coverage of the WMO Soil Moisture
Demonstration Project (SMDP); and, (4) to study soil moisture applications impacting
agriculture, natural hazards and the Water-Energy-Food Nexus.



http://meetings.wmo.int/CAgM-17/SiteAssets/SitePages/CAgM%20Outputs%20(2014-2018)/WMO_SM_Task_Team_Report_Final.pdf
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COLLABORATION BETWEEN CIMO AND CAS

“Low-cost sensors for the measurement of atmospheric composition: overview of
topic and future applications” Executive Summary

Measurements of air pollution and greenhouse gases underpin a huge variety of applications
that span from academic research through to regulatory functions and services for individuals,
governments, and businesses. Whilst the vast majority of these observations continue to use
established analytical reference methods, miniaturisation has led to a growth in the
prominence of so-called low-cost instruments that are often described generically as “low-cost
sensors” (LCS). Different technologies falling within this class are completely passive sensors
that may have costs of only a few dollars, through to more complex microelectromechanical
devices that use the same analytical principles as reference instruments, but in smaller
footprint packages. Low-cost sensors cover a wide range of different devices that produce
variable quality of measurements, and this should be taken into account when selecting LCS
for specific studies.

The report considers specifically sensors that are designed for the measurements of atmospheric
composition at ambient concentrations focusing on classical gaseous air pollutants (CO, NOx,
03, SO,), particulate matter and greenhouse gases CO, and CH, (available at www.wmo.int/gaw).

The report identifies some applications where new scientific and technical insight may
potentially be gained from using a network of sensors when compared to sparsely located
observations. Access to low-cost sensors offers exciting new atmospheric applications, may
support new atmospheric services and potentially facilitates the inclusion of a new cohort of
users. The report demonstrates, based on the scientific literature available at the moment,
that there are some trade-offs that arise when low-cost sensors are used in place of existing
reference methods. Smaller and/or cheaper devices tend to be less sensitive, less precise and
less chemically-specific to the compound or variable of interest.

This report provides a view of the current state of the art in terms of accuracy, reliability and
reproducibility of a range of different sensor approaches when compared to reference
instruments. It highlights some of the key analytical principles and what has been learned so
far about low-cost sensors from both laboratory studies and real-world tests. It also provides a
summary of concepts on how sensors and reference instruments may be used together in a
complementary way, to improve data quality and generate additional insight into pollution
behaviour. The report also provides advice on key considerations when matching a
project/study/application with an appropriate sensor monitoring strategy, and the wider
application-specific requirements for calibration and data quality.

The report contains a number of suggestions on future requirements for low-cost sensors aimed at
manufacturers and users of the low-cost sensors and for the broader atmospheric community.


http://www.wmo.int/gaw
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This assessment was initiated by request of the WMO Commission for Atmospheric Sciences
(CAS) and supported by broader stakeholder atmospheric community including the
International Global Atmospheric Chemistry (IGAC) project, Task Force on Measurement and
Modelling of LRTAP Convention, UN Environment, World Health Organization, Network of Air
Quality Reference Laboratories of the European Environment Agency.

Future infrastructures

Computing technologies increasingly provide the capability to develop and run operationally
high-resolution and complex ensemble based numerical weather, climate and environmental
prediction systems. Achieving the vision of seamless prediction of the Earth system places
additional demands on the observing system, such as obtaining very high resolution
observations in near-real time, securing long-term records of essential climate variables and
improving our ability to monitor greenhouse gas and aerosol concentrations. Data from non-
conventional sources may play an increasingly important role in developing and providing
services. The increasing amount of data, both from models and observations, poses a
challenge for data storage and archiving, as well as for the prediction chain to make new and
improved forecasts available and accessible to a wide range of users in a timely manner. In
addition, the landscape of observation data generators and owners, model developers and
forecast service providers, as well as of users of these data and information, has become
complex, moving away from having the National Meteorological and Hydrological Services and
research centres as the sole major players in the field.

Challenges in optimizing the observing system for a wide range of services including those
based on seamless prediction also require extracting useful information from non-conventional
observations; exploiting next generation ground-based and satellite remote sensing;
availability of data on human impacts and responses; and the ongoing effort to assess the
relative contributions of different observing system components. Quality assurance and quality
control are an essential part of the development of new observation data sources.

A new culture in the use, in an effective way, of Earth system data, models and the analytical
tools applied to these, needs to be cultivated. Ways and solutions have to be sought, for
example, via public-private partnerships, data use policies and other means, on how to ensure
that the development of such a culture is supported by and beneficial for all parties involved.
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Relationship with the Commission for Basic Systems (CBS)
Operational Weather Radars

Impact Studies related to Weather Radars

Executive Council adopted Decision 26 (EC-70) — Impact assessment for observing system
design and evolution. The list of recommended Science questions requiring NWP impact
assessments for observing system design and evolutions is provided in the Annex to this
Decision, and particularly includes the following Weather Radar related questions, which
Members are invited to address:

(a) S2 Radar: Radar observations - What are the impacts of current radar observations,
particularly radar polarization, but also wind profiles, radial winds and reflectivity?

(b) $S13 Data frequency/Timeliness - Assess the impact of increased frequency and/or
timeliness/latency of observations? Consider the case of AMDAR, radiosonde, GEO
satellites AMVs and ground-based remote sensing observations (such as Doppler radar,
wind profiler, ground based GNSS receivers) for regional and global NWP.

Key EGOS-IP Actions related to Instruments and Methods of Observations for
Members to implement

Executive Council adopted Recommendation 10 (EC-70) — Members’ contribution to the actions
specified in the Implementation Plan for the Evolution of Global Observing Systems, in the
context of the future WMO Integrated Global Observing System Implementation Plan. It is
expected that Congress in 2019 will adopt the Recommendation. Annex to the
Recommendation includes Key Actions of the Implementation Plan for Global Observing
Systems (EGOS-IP), which Members are requested to address as a matter of priority. The list
includes the following actions of interest to CIMO:

(a) C7: “Change management” procedures — Ensure time continuity and overlap of key
components of the observing system and their data records, in accordance with user
requirements, through appropriate change-management procedures.

(b) G4: WIGOS Standards — Ensure exchange of observations from atmosphere, ocean,
terrestrial observing system, according to the WIGOS standards. If needed, organize
different levels of pre-processed observations in order to satisfy different user
requirements.

(c) G14: HR Radiosonde data — Ensure a timely distribution of radiosonde measurements at
high vertical resolution, together with position and time information for each datum, and
other associated metadata.

(d) G18: Processing & exchange of profiler data — Ensure, as far as possible, the required
processing and the exchange of profiler data for local, regional and global use. When
profiler data can be produced more frequently than 1 hour, a dataset containing only
hourly observations can be exchanged globally following the WIS principles.
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(e) G40: Metadata & representativeness of special stations — Ensure, as far as possible in
real time, exchange of observations, relevant metadata, including a measure of
representativeness made by surface-based stations serving specific applications (road
transport, aviation, agricultural meteorology, urban meteorology, etc.).

() G45: Dual polarization radars — Increase the deployment, calibration and use of dual
polarization radars in those regions where it is beneficial.

(g) G47: Weather radars for developing countries & DRR — For areas in developing countries
which are sensitive to storms and floods, a special effort has to be made to establish and
maintain weather radar stations.

Protection of Radio Frequencies

Executive Council adopted Recommendation 12 (EC-70) — Radio frequencies for meteorological
and related environmental activities. The draft Congress Resolution, expected to be adopted by
Congress in 2019, considers the crucial importance of the allocation of suitable radio-frequency
bands for the operation of surface-based meteorological observing systems, including in
particular radiosondes, weather radars and wind profiler radars. It expresses its serious
concern at the continuing threat to several radio-frequency bands allocated to the
meteorological aids, meteorological-satellite, Earth exploration satellite and radiolocation
(weather and wind profiler radars) services posed by the development of other radio
communication services. Consequently, the draft Resolution Urges all Members to do their
utmost to ensure the availability and protection of suitable radio-frequency bands required for
meteorological and related environmental operations and research, and provides so guidelines
in this regard (see Recommendation for details).

Competency Framework for Observing Programme and Network Planning

The “Competency Framework for Observing Programme and Network Planning” document is
the result of work undertaken by the CIMO Task Team on Competencies to develop
competencies for staff making meteorological measurements and observations, and performing
maintenance and calibration of instruments for use as guidance by NMHSs and training
institutes.

This work had resulted in the drafting of 4 competency frameworks for: Meteorological
Observations, Instrumentation, Calibration and Observing Programme and Network Planning,
which were provided to the ICT-10S-9 session within Information document 10. These
frameworks had been submitted to representatives of the Education and Training Programme,
and Regional Training Centres for review, based on which the Task Team was developing the
final set of competencies to be then submitted to CIMO MG for endorsement.

CBS reviewed the competency frameworks and confirmed that it supported the document to be
finalized and published by CIMO. CBS agreed that the document should be “owned/managed”
by CIMO, and invited CIMO President to take steps for its publication (together with the other
3 related competency sets) as appropriate.

Resolution 15 (EC-70) approved the proposed amendments to Technical Regulations
(WMO-No. 49), Volume | — General Meteorological Standards and Recommended Practices,
Part V, as contained in Annex 2 to this Resolution. In particular, this Annex 2 included
section 1.8 on qualifications and competencies of personnel responsible for instruments,
observations, and observing programmes and networks.
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Aircraft-based Observations

Decision 37 (EC-70) — Inter-Programme Expert Team on Aircraft-Based Observing Systems
(IPET-ABO)

The Executive Council has approved Decision 37 (EC-70) — Inter-Programme Expert Team on
Aircraft-Based Observing Systems (IPET-ABO), which authorizes the president of the
Commission for Basic Systems to establish, in consultation with the president of the
Commission for Instruments and Methods of Observation, an Inter-Programme Expert Team
on Aircraft-Based Observations and Systems, with the Terms of Reference given in the Annex
to the Decision (see below).

This Decision also requests CBS to collaborate with CIMO in the selection of the chairperson
and members of the Inter-Programme Expert Team and in the establishment of its work plan
and calls on all technical commissions to ensure that the Inter-Programme Expert Team is
aware of their priorities concerning aircraft based observing systems requirements, as
appropriate.

Terms of Reference of the Inter-Programme Expert Team on Aircraft-Based Observations and
Systems

Within the WIGOS framework and the auspices of the WMO Aircraft-Based Observing System
Programme (ABO), under the governance of CBS and the joint guidance of CBS and CIMO, act
as the WMO primary working group on aircraft-based systems and observations with
responsibility to:

1. Oversee and coordinate the programmatic, scientific, and technical development and
operation of aircraft-based observing systems (including AMDAR, Mode-S, ADS and other
commercial systems), and of aircraft-based instruments and methods of observations;

2. Develop and manage the work plan and associated activities of the expert team,
including the budget for associated expenditure of the AMDAR Trust Fund in line with its
Terms of Reference;

3. Coordinate the development, scientific testing, validation and inter-comparison of
existing and new methods of observation (including humidity, turbulence and inflight
icing) for aircraft-based observing systems, as well as for Unmanned Aerial Vehicles
(UAVs);

4. Organize and conduct the development, maintenance and provision of technical
standards and specifications associated with aircraft-based observations according to
user requirements;

5. Collaborate with the aviation industry (e.g. the airlines and IATA), relevant international
and regional organizations (e.g. ICAO), on relevant matters, and oversee the
international and regional aspects of management of aircraft-based observational data;

6. Promote development and maintenance of the aircraft-based observations component of
the WIGOS Data Quality Monitoring System;

7. Review outcomes of relevant CIMO Testbed(s) and/or Lead Centre(s), and coordinate
inclusion of guidance material in IOM reports and WMO-No. 8, Guide to Meteorological
Instruments and Methods of Observations;

8. Compile and review updates and new material on aircraft-based observations and
observing systems, including in particular maintenance of relevant Regulatory and
Guidance Material, in WMO-No. 8, WMO-No. 1160, WMO-No. 1165 and WMO-No. 1200;



10.

11.
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Conduct and provide support for training and outreach activities of WMO, to support the
development of aircraft-based observing systems and the use of aircraft-based
observations;

Work in collaboration and cooperation with other teams and WMO on the above activities
as appropriate and as necessary;

Report on issues, activities and progress to CBS and CIMO, as well as to CAeM if
required.
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COLLABORATION ON CIMO-RELATED ASPECTS RELEVANT
TO WORLD CLIMATE SERVICES PROGRAMME (WCSP)
A SUB-PROGRAMME OF THE WORLD CLIMATE PROGRAMME

A description of the WCSP is available at: http://www.wmo.int/pages/prog/wcp/wcsp.html.

Ongoing collaboration topics to be continued and/or enhanced

@

(b)

©)

Recognition of centennial observing stations: CIMO is represented on the advisory
board for the recognition of long-term observing stations and recognition criteria
refer to CIMO-relevant aspects such as siting classification etc.

Use of Automatic Weather Stations (AWS) observations for climate applications:
WMO recently issued Challenges in the transition from conventional to automatic
meteorological observing networks for long—term climate records (WMO-No. 1202).
Another planned publication will provide guidelines on surface station data quality
assurance for climate applications with explicit reference to AWS data.

The Guide to climatological practices (WMO-No. 100) has various linkages to the
Guide to Meteorological Instruments and Methods of Observation (WMO-No. 8,
CIMO Guide).

Collaboration on emerging high priority issues for climate monitoring, including

@

(b)

©)

Involvement of CIMO experts on an ad hoc basis in the WMO/CCI evaluation
committees of world weather and climate extremes archives https://wmo.asu.edu/.

Identification of requirements for the use of remote sensing data for climate
applications: These include requirements for observing practices and data
management of remote sensing data derived from inter-alia, satellites, weather
radars, and lightning detection systems.

Definition of reference stations in collaboration with GCOS as part of the WIGOS
tiered network approach, with further development of requirements for climate
applications.



http://www.wmo.int/pages/prog/wcp/wcsp.html
https://wmo.asu.edu/
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GCOS UPDATE

GCOS Implementation Plan

In 2015 GCOS produced the Status of the Global Observing System for Climate (GCOS-195)
which presented an extensive account of how well climate is currently being observed, where
progress had been made, and where progress was lacking or deterioration had occurred. While
the current observing system has enabled great advances in understanding of the climate
system and in the unequivocal identification of change and its human causes, more is still
needed, especially at regional scales. With the increasing importance of climate mitigation and
adaptation new demands are being made on climate observations. Both mitigation and
adaptation are locally based and improved monitoring and prediction, on local as well as global
scales are needed.

Building on the Status of the Global Observing System for Climate report, GCOS has produced
The Global System for Climate: Implementation Needs (GCOS-200). This new Implementation
Plan (IP) assures the availability and the continuity of systematic climate observations
underlying the needs of the Parties to the UNFCCC and the IPCC, and builds on past
achievements to ensure the system evolves as long-standing users’ needs change and new
users are established. The GCOS IP provides observational requirements for Essential Climate
Variables (ECVs). It lists actions to maintain and improve observing networks and systems as
well as actions that will lead to future improvements in observations, techniques and networks.
It provides guidance to ensure open data access and indefinite data storage, delivery of
operational products and production of products specifically to support climate services. It also
plans the development of an agreed list of climate indicators. For the first time, the GCOS IP
defines overall targets for the monitoring of the three global cycles, water, carbon and energy
and for monitoring of the biosphere and reviews the climate observations needed for
adaptation and mitigation. The Plan also identifies new ECVs and highlights the importance of
the GCOS Cooperation Mechanism (GCM). The IP was published in October 2016 and many of
the actions contained in it are of relevance to CIMO.

Following the publication of the GCOS IP, GCOS programme activities have been guided by the
actions presented in the plan. As part of the general actions, a set of climate indicators has
been identified that can be used to report on the general state of the climate to a broad
audience.

GCOS Network Management

The GCOS Secretariat is reporting regularly on the GCOS Surface Network (GSN), the GCOS
Upper-Air Network (GUAN) and the GCM, including the station list update, monitoring statistics
for past and current years and current and recent observations projects undertaken by the
GCOS network management.

A key component to report, update and encourage the work and responsibilities of the Lead
Centres is the biannual meeting between the Lead Centre Representatives, WMO and GCOS.
The last meeting was held in Cambridge, UK in September 2016 and tentatively the next
meeting is to take place in Asheville, USA (September 2018).
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Since January 2016 additional monitoring of the GSN stations has been provided through the
EUMETNET Quality Monitoring Portal (QMP) (https://eucos.dwd.de/ravi/). This enhanced QMP
not only provides real-time availability and timeliness statistics for surface and upper-air
messages received at DWD (Offenbach, Germany) but also measurement quality as compared
with NWP background fields (ECMWF). Members are encouraged to monitor the performance of
their GSN stations through this portal, and report any issues with the appropriate WMO/GCOS
Secretariat.

The GCOS climate monitoring principles require a high level of change management, in
particular:

(a) The impact of new systems or changes to existing systems should be assessed prior to
implementation;

(b) A suitable period of overlap for new and old observing systems is required;

(c) The details and history of local conditions, instruments, operating procedures, data
processing algorithms and other factors pertinent to interpreting data (i.e., metadata)
should be documented and treated with the same care as the data themselves.

Significant changes are being undertaken at many of the GSN and GUAN stations for
instrumentation and methods of observations, but WMO/GCOS are receiving little evidence of
the change management documentation or even notification that the change has taken place.
Members are encouraged to follow the requirements of the GSN and GUAN and as far as
possible inform the GCOS Secretariat of the change.

Performance Report of the GSN

The following statistics are an annual summary of the monthly CLIMAT messages in the GCOS
Climate Archive (National Climate Environmental Information, NCEI, US). According to the
GCOS requirements, a fully compliant GSN/RBCN shall have 12 CLIMAT reports. The values
represent the 2017 percentage of stations that are compliant and those that are partially or
non-compliant. In brackets are the statistics for 2016, 2015, 2014, 2013, 2012 and 2011
respectively.

Region | No. 12 6-11 1-5 0
Monthly CLIMAT Monthly CLIMAT Monthly CLIMAT Monthly CLIMAT

RA 1 155 [31%0 34%0 3%0 32%0
(40, 29, 29, 32, 28, |(25, 31, 33, 33,36, |(9, 15, 10, 10, 11, (26, 25, 28, 25, 25,
23) 39) 14) 24)

RA 11 258 | 79%0 15%6 0%o 620
(83, 78, 71, 73, 73, |(10, 14, 21, 19, 19, [(2, 2, 3, 2, 2, 1) (., 6, 5, 6, 6, 5)
75) 19)

RA 111 101 |63%0 15%6 620 16%6
(65, 61, 76, 89, 84, |(29, 35, 20, 6,13, |(0, 0, 1, 0, 0, 0) (6, 4, 3, 5, 3, 3)
69) 28)

RA IV 178 |86%0 12%6 1%0 1%
(90, 88, 88, 88, 81, |(7,9, 10, 11, 17, 2,2,1,1,1, 1) (1,1,1,0,1, 1)
80) 18)

RAV 151 [61%0 21%0 3%0 15%%6
(67, 66, 70, 63, 58, |(15, 16, 17, 16,23, ((3,4,1,7,7,1) (15, 14, 13, 14, 12,
52) 34) 11)

RA VI 138 [82%0 8%0 290 8%0
(84, 77, 80, 82, 78, |(7, 14, 9, 12, 17, 2, 3,5, 2,1, 0) (7, 6, 6, 4, 4, 4)
81) 15)

ANTON (42 |83%o (81, 77, 79, 129% (17, 19, 19, 5%0 0%o
60, 45, 50) 36, 43, 33) (2,2,2,2,512) |(0,2, 0,2, 7, 5)
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Regional Basic Climatological Network (RBCN, includes the GSN above)

Region | No. 12 6-11 1-5 0
Monthly CLIMAT Monthly CLIMAT Monthly CLIMAT Monthly CLIMAT

RA | 723 |18%0 22%0 5%%06 55%90
(23, 16, 17, 19, 13, |(17, 22, 20, 20, 23, |(8,11,8,7,12,13) (52, 51, 55, 54, 52,
12) 22) 53)

RA 11 664 |77% 14%6 1%6 8%0
(80, 73, 71, 73, 67, |(12, 17, 18, 15, 22, |(1, 2, 4, 4, 1, 2) @8, 8, 7, 8, 10, 11)
57) 30)

RA 111 298 |60%0 13%06 8%0 19%6
(64, 63, 73, 81, 73, |(22, 25, 14, 6,15, |(1,0, 1,1, 1, 0) (13, 12, 12, 12, 11,
65) 23) 12)

RA IV 337 |77% 10%%6 290 11%0
(80, 78, 78, 72, 67, |(8, 10, 11, 18, 18, |(2,3, 3, 2, 2, 3) (10, 9, 8, 8, 13, 13)
66) 18)

RA V 247 |60%0 19%6 4% 17%
(64, 63, 64, 59, 56, |(16, 18, 21, 17,24, |(4,4,1,9, 6, 3) (16, 15, 14, 15, 14,
50) 34) 13)

RA VI 594 |85%0 5%%06 1% 9%
(85, 79, 81, 77, 77, |(5, 12, 8, 13, 15, 18)|(1, 1, 3, 3, 1, 1) ,7,7,.7,7,7)
74)

RA 1 is the poorest performing region, with only 31% of stations meeting the minimum
requirement, and 32% not providing any CLIMAT messages. This has not significantly changed
over the last 7 years. Thus whilst this continues to reinforce the need for GCOS to focus its
support in this region, it also highlights that recent efforts to improve these statistics have had
little impact. The drop in RA 111 statistics of fully compliant stations was due to CLIMAT
messages from Peru not being received at NCEI. For the RBCN network, which includes the
GSN, the situation is even worse in RA | with only 18% of stations meeting the minimum
requirement. Regions | and 1V show a significant increase in the percentage of stations with
zero reports (RBCN versus GSN), suggesting that not all countries are sending CLIMAT
messages for their RBCN stations, in addition to the GSN stations.

Performance Report of the GUAN

The following table is the 2017 summary for the GCOS Upper-Air Network (GUAN) monitoring
against the GCOS minimum requirements (25 daily soundings to 30 hPa per month) for each
region, according to the monthly statistics provided by NCEP. In brackets are the same
statistics for 2016, 2015, 2014, 2013, 2012 and 2011. For 2012 and 2011 these are based on
availability according to NCEI.

Region Number_of % meeting minimum GCOS requirements in 2017

GUAN stations (%26 for 2016, 2015, 2014, 2013, 2012 and 2011)
RA-I 23 30% (39%, 35%, 39%, 46%, 48%, 57%)
RA-11 38 89% (87%, 87%, 87%, 87%, 87%, 87%)
RA-111 18 61% (61%, 67%, 72%, 67%, 89%, 78%)
RA-1V 24 92% (87%, 79%, 83%, 75%, 83%, 87%)
RA-V 38 79% (84%, 79%, 76%, 74%, 84%, 87%)
RA-VI 24 87% (87%, 87%, 87%, 83%, 92%, 87%)
ANTON 12 67% (58%, 67%, 58%, 58%, 83%, 83%)
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Eleven (11) of the GUAN stations (6%) were ‘silent’ (zero reported TEMP observations) during
2017, which is the highest since this monitoring was started in 2011. In 2016 and 2015 it was
seven (7), 2014 and 2013 it was three (3), four (4) in 2012 and five (5) in 2011.

The key points for each region are as follows:

In Region I, only 30% of the GUAN stations have met the minimum requirement for 2017,
compared with 39% for 2016, which continues, by some margin, to be the worst performing
region. This poor, and worsening, performance is mainly associated with the necessary funding
required to operate and maintain an upper-air station. Communication with the station at a
technical level to establish the cause of the poor performance continues to be a challenge and
often means that relatively simple issues can go unaddressed for long periods of time. In
addition there are an increasing number of stations that have problems and failures with their
hydrogen generator systems which has resulted in a period of long-term inactivity. Three (3)
stations were in-active during the period; Vacoas, Mauritius (Radiosonde consumables);
Khartoum, Sudan (Hydrogen system); and Dar es Salaam, Tanzania (Hydrogen system). Eight
(8) stations had at least 1 month with zero reported TEMP observations; 61641; 62414; 63985;
64910; 67774; 68110; 68592 and 68816.

The performance in Region Il in 2017 was similar to that for the previous years, with 4 stations
not meeting the minimum requirement. No stations were completely in-active during the
period, although the station in Pakistan (41780) is only launching PILOT balloons and with no
TEMP soundings for 7 years, it is not meeting the GUAN requirements. The two stations in
Thailand (48327 Chiang Mai and 48453 Bangna) both had lengthy periods of inactivity owing
to radiosonde supply issues, similar to 2016.

The performance in Region Il in 2017 was the same as 2016 but slightly worse than for the
period 2013-2015, and a marked decrease from 2011-2012, with 7 stations not meeting the
minimum requirement. Three (3) stations were completely inactive, Manus 82332 and
Fortaleza 82397, Brazil (Equipment and Hydrogen system) and San Cristobal 84008, Ecuador
(Equipment and staffing issues).

The performance in Region IV in 2017 was again an improvement on the previous year, with
2 stations not meeting the minimum requirement. No stations were completely inactive during
the period but two (2) stations, 76654 and 78762, had at least 1 month with zero reported
TEMP observations.

Region V was slightly worse in 2017 compared to 2016, with 8 stations not meeting the
minimum requirement. Four (4) stations were completely in-active during the period, Honiara,
Solomon Islands; Vanuatu, Bauerfield; Rarotonga, Cook Islands and Port Moresby, PNG, all
due to having no radiosonde consumables. Three (3) stations, 91610, 94302 and 96315, had
at least 1 month with zero reported TEMP observations.

The performance in Region VI in 2017 was the same as for the previous 3 years, with

3 stations not meeting the minimum requirement. Only Yerevan, Armenia, had a period of
inactivity owing to a fault with the hydrogen system, which was resolved at the end of
March 2017.

The performance in the Antarctica region in 2017 was a small improvement than for 2016,
with 4 stations not meeting the minimum requirement. No stations were completely inactive
during the period. Halley Bay (89022) had an extensive period of inactivity owing to the
station needing to be relocated for safety reasons

GCOS Cooperation Mechanism (GCM)

The GCM is the system improvement and resource mobilization activity of the GCOS
programme. It has been established following a decision by the United Nations Framework
Convention on Climate Change and its Subsidiary Body for Scientific and Technological Advice
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(UNFCCC SBSTA) in 2004 (UNFCCC Decision 5/CP.5) in order “to enable developing countries
to collect, exchange, and utilize data on a continuing basis in pursuance of the UNFCCC”. Since
then, more than 3 million USD have been raised over the years to accomplish projects
dedicated to improve climate observation systems. The following projects have been
completed in 2016/17, or are still ongoing:

@

(b)

©

(@

(e)

®

(@

Engagement of a consultant based in Harare, Zimbabwe, to work part-time (50%) in the
support of GCOS projects in RA I. The focus of the work is to re-establish surface climate
stations in Chad and Mali using funds kindly provided by Greece. New instrumentation,
incorporating a non-mercury temperature solution, has been delivered and implemented
in Chad;

Support for the operations of the GUAN station at Yerevan, Armenia, was sponsored by
Japan in 2016, with a new competitive tender for 400 units each of radiosondes and
balloons, managed by GCOS. Unfortunately, the installed Hydrogen Generator became
unserviceable in 2016 and further funds from Japan was necessary for the repair, service
and local staff training, which was completed in April 2017;

Support for the operations of the GUAN station at Nairobi, Kenya was sponsored by
Switzerland in 2016, with a new competitive tender for 800 units of radiosondes
(including a new supplier, ground-system and local staff training) and 400 balloons,
managed by GCOS;

GCOS provided financial support to Colorado State University, in support of the
expansion of the CoCoRahs network in the Bahamas (Volunteer Rain Gauge Network).
Work is ongoing to monitor the new network and analyse the data in comparison to
existing climate stations;

New instrumentation has been provide to a candidate BSRN observatory in Peru, using a
new specification developed with CIMO and the BSRN community, and through a WMO
competitive tender, managed by GCOS. Plans are being developed for the installation and
initial testing of the new equipment so that the station can start the accreditation process
for BSRN;

Support for the operations of the GUAN station at Gan, Maldives was sponsored by Japan
in 2016, with a new competitive tender for 400 units each of radiosondes and balloons,
managed by GCOS;

Equipment (cameras, copiers and shelving) for a data rescue project in Botswana was
managed by GCOS and WMO, using funds kindly provided by Germany.

GCOS activities of relevance to CIMO

Instigated in 2016 by the Atmospheric Observations Panel for Climate (AOPC) are four task
teams to address a set of actions of the Implementation Plan.

@

(b)

The GCOS-Radar Task Team (TT-GRAD) is responsible for identifying requirements for
the use of radar data for climate studies, including specifying adequate metadata and
guidance on how to facilitate user access and preservation of data and to handle
historical data. The 1st meeting was held at the Finnish Meteorological Institute in
Helsinki in August 2017. A document including the above topics is in preparation;

Lightning is a new ECV in the atmospheric domain, and an assigned task team, the
GCOS/CCI Task Team on Lightning Observations for Climate Applications (TT-LOCA), is
working on developing requirements and guidelines on the use of lightning data for
climate, including the review and update of current lightning ECV requirements and the
definition of standards and requirements for data management and data exchange of
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lightning monitoring for climate applications. The 1st meeting was held at the NOAA in
Greenbelt, USA, in February 2018. A document including the above topics is in preparation;

(c) Many actions in the Implementation Plan are related to the operation and monitoring of
the GCOS Upper-Air Network (GUAN). A Task Team was created to review the network
requirements, assess and document the benefits of meeting stated requirements and to
review how it contributes as a baseline network in the tiered network framework with
GRUAN and the comprehensive network. A 1st meeting of the Task Team took place at
Lindenberg, Germany from 5 to 6 December 2017. The key message from this meeting
was a need to refocus the requirements of the GUAN in provided ‘guaranteed’ high-
quality observations and the benefits of its designation as a baseline network. It was also
decided that the original data should be retained and archived, and a common format for
the raw data should be defined. This Task Team will work with the relevant CBS and
CIMO expert teams, and the management groups, to discuss and implement any
proposed changes to the GUAN requirements;

(d) GCOS has established a task team to work on the development of a GCOS Surface
Reference Network (TT-GSRN). A position paper, developed by members of the
community “Towards a global land surface climate fiducial reference measurements
network” and published in the International Journal of Climatology in 2018
(DOI: 10.1002/joc.5458), includes the rationale for the establishment of a surface
reference network. The GSRN sites will measure several surface-based Essential Climate
Variables simultaneously. The GSRN will provide metrological quality measurements with
documented traceability and evaluation of measurement uncertainty. An important
requirement for the GSRN will be compliance with standards of observing practice,
including calibration, siting, instrumentation and quality control. The guide for the GSRN
will include references to the CIMO guide and to the Guide to the Expression of
Uncertainty in Measurement (GUM). Basing their work on this paper, the GSRN Task
Team is asked to move forward the concept of a global surface reference network
towards the practical implementation of such a network and to provide a concrete
roadmap for consideration of the key stakeholders. During the first meeting, held at
Maynooth University in Ireland, from 1 to 3 November 2017, it was decided to produce a
document that will include benefits, requirements, network design, governance and
management proposals. This document will be part of the material used to assess the
interest in the GSRN from stakeholders and to investigate about possible resources;

Several actions in the Implementation Plan are related to the operation of the GCOS Reference
Upper-Air Network (GRUAN). GRUAN is an international reference observing network of sites
measuring ECVs above the Earth surface. It is the response to the need of WMO and GCOS for
the highest accuracy data possible and is also part of WIGOS. GRUAN measurements provide
long-term, high-quality climate data records from the surface, through the troposphere, and
into the stratosphere that are being used to determine trends, constrain and calibrate data
from more spatially-comprehensive observing systems (including satellites and current
radiosonde networks), as well as providing appropriate data for studying atmospheric
processes. GRUAN has currently 26 sites, with the aim to expand to 30 to 40 sites.

The Implementation Plan called for regional workshops looking at solving regional observing
needs. In 2016, the UNFCCC also requested that these regional workshops were held. In
October 2017, the first regional workshop was held in Fiji in conjunction with WIGOS. This
meeting looked at upper air and precipitation observations in the Pacific Island states. It noted
that, in this region, upper air observations provided the large global improvements in
numerical weather prediction and climate models. The meeting also identified that it is not
reasonable for these small countries with small populations, limited resources and vast areas
to support the observation that provide global benefits. Currently the only regional
observations are supported by countries outside the region: this support is declining. Problems
were also identified with precipitation where the existing observations were not representative
and some islands where drought is an issue had no observations at all. A plan is being
developed to address these needs.
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An ECV inventory has been developed by the Joint CEOS-CGMS Working Group on Climate
(WGClimate) which provided details, including access information, to all the ECV satellite based
records.

Support for some of the networks remains uncertain. The future of the International Soil
Moisture Network (ISMN) is still unclear but funding is now secured for GOFC-GOLD which
supports forest and wildfire observations. The Terrestrial Observation Panel for Climate (TOPC)
is continuing to review the status of all the terrestrial ECV observations.

The GCOS-GOOS-WCRP Ocean Observations Panel for Climate is responsible for setting
requirements for physical Essential Ocean Variables (EOVs) for GOOS (climate, real-time
services, and ocean health). For Climate applications, OOPC works with GOOS biogeochemistry
and biology panels to deliver requirements for Ocean ECVs into GCOS. For real-time services,
OOPC works with the JCOMM Services programme area. The panel runs observing system
evaluations to ensure the observing system is designed to meet requirements. OOPC then
works with the JCOMM Observations Programme Area on Observing System (JCOMMOPS)
targets, implementation and performance.

In order to meet consultation and reporting needs with GCOS, GOOS, WCRP and JCOMM,
OOPC has developed a set of EOV Specification sheets in order to ensure the requirements are
developed reviewed and reported consistently (http://www.goosocean.org/eov). These EOV
specifications were the basis of the ECV based actions in the GCOS IP. In addition, network
specifications have been developed with the JCOMM Observations Programme Area to improve
the articulation of missions, targets, and key performance indicators for the observing system,
to be tracked by JCOMMOPs (from deployment through to data delivery). These network
specifications were drawn on for the observing networks section of the GCOS IP ocean chapter,
and the progress against GCOS actions are therefore automatically monitored by JCOMMOPS.

The requirements developed through the EOV Specification process will feed into the Rolling
Review of Requirements (RRR), ensuring consistency in how OOPC develops, reviews and
communicates requirements.

Noting that we are seeing significant developments both in forecasting systems and in the
observing system, the OOPC agreed to review the Statements of Guidance from the ocean
observations perspective, and are providing feedback to the nominated representatives.

The Tropical Pacific Observing System, TPOS 2020 Project was formed to redesign and re-
energise TPOS following an OOPC-supported international review workshop in 2014. The first
report from TPOS 2020 was published in 2016, and the project is working towards the second
report to be published in 2018. TPOS 2020 was identified as a WIGOS Pre-operational Regional
Pilot by EC-69. The project noted in particular the need for further work on refining
requirements, observing system design for ocean surface stress and air sea fluxes. As these
issues are broader than the Tropical Pacific, TPOS 2020 will collaborate closely with OOPC.

OOPC is currently establishing observing system evaluations for:
(a) Tracking Ocean Heat and Freshwater Content;

(b) Air Sea Fluxes and Ocean Surface Stress;

(c) Boundary Currents and their interaction with the shelf;

(d) OOFPC is also taking a strong role in organizing the next decadal ocean observing
conference, OceanObs’19, www.oceanobs19.net.
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WMO Quality Management Framework and WMO Quality Policy

Quality management was first addressed by WMO in 2003 at the fourteenth World
Meteorological Congress (Cg-XIV). The Congress adopted Resolution 27 (Cg-XIV) — Quality
Management, and decided that WMO should work towards a WMO Quality Management
Framework (QMF) for national meteorological and hydrological services (NMHSs) that would
include the following elements to be dealt with on a phased basis:

(1) WMO technical regulations;
(2) Quality management systems (QMS), including quality control; and
(3) Certification procedures.

Since 2003, through Resolution 32 (Cg-XV), Resolution 26 (Cg-XVI) and Resolution 7 (Cg-17),
the Organization, its Members and constituent bodies have reaffirmed a long-term
commitment to the provision of high-quality information, products and services to society.

In support of the WMO QMF, in 2007 Congress approved a WMO Quality Policy through
Resolution 32 (Cg-XV). The Annex to Resolution 32 (Cg-XV) specifically contained the WMO
Quality Policy in the form of a policy statement and a strategy aimed at ensuring a process of
continuous improvement, efficient management and good governance. In 2015, Congress
decided through Resolution 7 (Cg-17) to further the development of the WMO QMF with a
focus, inter alia, on a review and actualization of the WMO Quality Policy as an organization-
wide policy complementing the WMO Strategic and Operating Plans.


https://library.wmo.int/opac/index.php?lvl=notice_display&id=4754
https://library.wmo.int/opac/index.php?lvl=notice_display&id=81
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https://library.wmo.int/opac/index.php?lvl=notice_display&id=19919
https://library.wmo.int/opac/index.php?lvl=notice_display&id=14073
https://library.wmo.int/opac/index.php?lvl=notice_display&id=15574
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Amendment to WMO Technical Regulations

The aforementioned Congress resolutions have been supplemented during intersessional
periods by resolutions or decisions of the Executive Council. For example, in 2017,

Resolution 20 (EC-69) — Amendment to Technical Regulations (WMO-No. 49), Volume | —
General Meteorological Standards and Recommended Practices (quality management
provisions) resulted in a 2017 update to the 2015 edition of WMO-No. 49, Volume I, such that
a new Part VII — Quality Management was introduced.

Resolution 20 (EC-69) also invited the presidents of technical commissions to align relevant
provisions of the Technical Regulations and related guidance material within their respective
areas of responsibility and expeditiously prepare subsequent amendments as necessary.

In addition, Resolution 20 (EC-69) urged Members to consider timely implementation of the
new provisions aimed at enhancing the quality management practices and procedures, taking
into consideration relevant national requirements and normative frameworks.

Update to supporting WMO guidance

In support of the amendment to WMO-No. 49, Volume I, referenced above, WMO published a
2017 edition of its quality management guidance material. Specifically, the Guide to the
Implementation of Quality Management Systems for National Meteorological and Hydrological
Services and other Relevant Service Providers (WMO-No. 1100) was published so as to provide
guidance to Members on how to develop and implement a quality management system (QMS).

The Guide details the steps required to obtain certification of compliance with the 1SO*
standard 1SO 9001:2015, Quality Management System — Requirements (I1SO, 2015c). It also
provides the steps for transition from I1SO standard 1SO 9001:2008 (I1SO, 2008) to standard
ISO 9001:2015 (1SO, 2015c).

The Guide is especially focused on WMO Member National Meteorological and Hydrological
Services (NMHSs). However, it could be successfully utilized by other service providers, such
as non-NMHS aeronautical meteorological service providers, to help them meet the ICAO
Annex 3 quality assurance requirements. It is also applicable to the management of relevant
WMO programmes by WMO constituent bodies.

The 1SO 9001:2015 standard

The 1SO 9000 series addresses quality management. The standards provide guidance and tools
for organizations looking to ensure that their products and services consistently meet
customer’s requirements, and that quality is consistently improved. The ISO 9001:2015
standard establishes the criteria for a QMS.

In September 2015, ISO 9001:2015 replaced its predecessor standard (ISO 9001:2008).
Organizations certified to 1SO 9001:2008 were granted a three-year transition period after the
revision to migrate their quality management system to the new edition of the standard. This
means that any organization that has not transitioned to 1SO 9001:2015 by September 2018
will have an invalid 1SO certificate. More information available here.

! International Organization for Standardization (ISO). Information available here: https://www.iso.org/.
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COLLABORATION WITH RELEVANT INTERNATIONAL ORGANIZATIONS

International Organization for Standardization (1SO)
General matters

1. A note of caution: There is still confusion in the WMO community on the
terminology used with respect to 1SO standards because of the term “standard” that has a
completely different meaning in the ISO and WMO communities:

(@ In the WMO terminology, “standard practices and procedures” are the practices and
procedures that Members are required to follow or implement (shall).

(b) In the context of the Working Arrangements between WMO and 1SO, the word
“standard” is meant as defined by ISO/IEC Guide 2:2004. In this context, an ISO
standard is a document describing a procedure to be followed, and does not have
the meaning of a WMO standard practice that requires Members to implement it.
ISO standards are voluntary, as long as they are not stated in regulatory
documents, such as the WMO Technical Regulations and Manuals.

The approval process for common WMO-1SO standards

The Working Arrangements between WMO and ISO are not specific on how the internal
approval process of the two organizations takes place. Following on the signature of the
working arrangements with 1SO, the WMO Executive Council, at its sixty-first session adopted
Resolution 8 (EC-61, Resolution 8) that is provided in the Annex 1 to this document. This
resolution addresses how to propose a current WMO standard or recommended practice to
become a common WMO-ISO standard, but it does not specify the WMO-internal approval
process. Furthermore, it does not formalize the way WMO will decide to work together with
ISO on a new work item started within I1SO.

In view of the experience made with the approval process of the first three common WMO-1SO
standards, it is proposed that the approval process be formalized and aligned, as far as
possible, with the ISO process (see Annex 2) to ensure all WMO Members have a chance to
express their views and propose amendments on the draft standard prior to its publication,
and to save time by making the process as efficient as possible.

Within ISO, ISO standards are approved by the ISO Technical Committee/Sub-Committee that
developed the standard. It should be understood that the membership of the I1SO sub-
committee varies greatly depending on the topics. ISO technical committees of interest to the
work of CIMO (TC 113/SC 5, TC146/SC5, TC 180/SC 1) have a membership of typically 15
countries.

Within WMO, the standards that have been approved as common WMO-ISO standards have
been submitted for review to the whole WMO membership, and approved by CIMO.


https://library.wmo.int/pmb_ged/wmo_60_en-2002.pdf
https://library.wmo.int/pmb_ged/wmo_60_en-2002.pdf
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Participation of WMO, and in particular CIMO, in the work of 1SO working groups

The CIMO Management Group recognized that it was important for WMO to be involved in the
development of standards relevant to its work to ensure that they meet WMO expectations.
Being part of the relevant working groups and contributing to these developments is beneficial
as it enables WMO to influence the content of the standards, ensuring that they only
standardize areas that promote quality and that do not prevent future technological
developments. It also enables to prevent possible conflicts between guidance promoted by I1SO
standards, and the WMO publications. Appropriate experts need to be identified to contribute
to the development of individual common WMO-ISO standards.

The scope of ISO standards is defined at the very beginning of the ISO standard approval
process and cannot be changed later on. Therefore, in case new work items are proposed
within I1SO, it is important for WMO to ascertain from the very beginning that WMO has no
concern with the proposed scope of the standards. In case of concern, expressing them at the
ISO “Proposal stage” and taking part in the first meetings of the relevant working group, at
which time the scope could possibly still be amended is very important. In addition, WMO
opinion, expressed at the “Proposal stage”, may be seen and taken into account by others,
when making/preparing their decisions.

The Management Group also recognized that a standard should be developed as a common
WMO-1SO0 standard only if WMO is able to provide experts to actively contribute to this
development, representing the overall interests of WMO.

ISO standards are developed (and approved) by ISO Technical Committee/Sub-Committees. It
should be understood that the membership of the ISO sub-committee varies greatly depending
on the topics. ISO technical committee of interest to the work of CIMO (TC 113/SC 5,
TC146/SC5, TC 180/SC 1) have a membership of typically 15 countries.

Representing WMO in the work of ISO Technical Committee/Sub-Committee enables Members
that are not normally part of the Sub-Committees to also contribute to the development of
common WMO-ISO standards.

Status of collaboration with 1SO

Common WMO-ISO standards

CIMO actively collaborated with ISO on three common WMO-ISO standards. Two of them were
approved and have been published by both organizations independently:

(a) The Siting classification for surface observing stations on land,
(b) Ground-based remote sensing of wind by heterodyne pulsed Doppler lidar,

The third standard is in the final approval stage both within WMO and within 1SO (it is being
proposed for approval at CIMO-17):

Weather Radar - Part 1: System performance and specification.

Future work of interest
ISO has recently proposed to work on a number of standards relevant to WMO activities.

CIMO has already expressed interest to collaborate with 1ISO on the development of the
following standards as common WMO-ISO standards:

(a) ISO 23032: Meteorology -- Ground-based remote sensing of wind -- Radar wind profiler
(TC145/SCb),
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(b) ISO 28902-4: Particle backscatter lidar,

Other standards that could be worth being developed as common standards as well, the
decision to do so remains to be taken, are:

(a) ISO 23435: Test methods for snow depth sensors (TC146/SC5);

(b) ISO 23436: Test methods for visibility sensors (TC145/SC5);

(©) ISO 19926-2: Weather radar — Part 1l (TC146/SC5);

(d) ISO 23350: Hydrometry -Precipitation measuring devices (TC113/SC5);
(e) ISO 23334: Density of precipitation stations (TC113/SC5);

) ISO 23410: Reference raingauge pit (TC113/SC5).

Other standards

CIMO has also collaborated on the review of the standard 1SO 9060 standard “Solar energy --
Specification and classification of instruments for measuring hemispherical solar and direct
solar radiation” . The standard is currently in its final approval stage within ISO. There are
some concerns that the new version of the standard may conflict with the CIMO Guide.

Association of Hydro-Meteorological Equipment Industry (HMEI)

HMEI has been again well represented in CIMO Expert Teams (ETs) during this intersessional
period. The contributions from the HMEI experts have been very much appreciated and have
positively contributed to the work and outcomes of these ETs.

Generic AWS tender specifications

The work on the generic AWS tender specifications has made significant progress lately. As
proposed to CIMO-16, HMEI has developed, in collaboration with the World Bank, altogether
22 documents providing guidance on procurement practices for Automatic Weather Stations.
HMEI also initiated the development of a software tool which is expected to support the
tendering process. The set of documents were submitted to CIMO for a review in April 2017.

CIMO reviewed the documentation and made several proposals to improve it. CIMO identified a
seconded expert who worked intensively on the documentation, through close collaboration
with the CIMO Management Group and with HMEI.

The result of this work is meant to support Members and other organizations in their tendering
processes. The documentation is based on and in line with the WMO guidance material and is
neutral with respect to manufacturers. The documentation was made available for testing by
WMO Members, manufacturers and funding agencies on the WMO website in July 2018 to
ensure that it meets Members’ expectations, and to identify possible ways of improving it.

It is expected that the documentation could be further developed and finalized through close
collaboration between CIMO and HMEI representatives, also taking into account feedbacks
from Members, as available. Should this approach meet Members’ expectations, it could be
widened, by providing templates for specific applications of AWS (for example, agriculture and
aviation), and/or a similar approach could be followed for other observing systems (such as for
upper-air measurements) and a user-friendly interface could be developed. However, this is
likely to require significant resources.

The maintenance of this documentation in the future will also have to be considered in the
CIMO work programme.


https://www.iso.org/standard/75292.html?browse=tc
http://www.wmo.int/pages/prog/www/IMOP/AWS_Tender_Spec/AWS_Tender_Spec.html
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International Committee for Weights and Measures (CIPM)
and International Bureau of Weights and Measures (BIPM)

Collaboration between CIMO and the metrology community has been very fruitful during the
intersessional period and took place at different levels. BIPM experts were involved in several
CIMO Expert Teams and have very positively contributed to the work and outcomes of these
ETs. Collaboration also took place at the level of the European Association of National
Metrology Institutes (EURAMET). Bertrand Calpini represented CIMO in the EURAMET Research
Council and in its Task Group Environment.

The reduced session of TT-RadRef was held at the National Physical Laboratory, in London
(UK), with participation of BIPM representatives. This was a very fruitful meeting. Again, the
participation of the metrology experts was important in identifying the way forward for
radiation references, and in particular in view of a possible reference change.

The metrology community suggested that CIMO, and more generally WMO, provides a list of
priority topics to the metrology community, for metrologists to refer to when developing
research project proposals, such as in the context of European Metrology Programme for
Innovation and Research (EMPIR).

Several activities were carried out in the context of the EURAMET METEOMET project, which
resulted in metrology and meteorology experts working together. A Metrology for Meteorology
Workshop was organized in parallel with TECO-2016. Many NMHSs, particularly in RA VI, now
have much closer ties to their respective NMIs.

An interlaboratory comparison took place across Europe with participation from all RA-VI RICs
and many more NMHSs calibration laboratories. The processes developed during that
interlaboratory comparison are now being applied for another interlaboratory comparison in RA
Il and V.

The Management Group recommended that further close collaboration with EURAMET should
be encouraged via EMPIR.

Representative of International Organizations in CIMO Expert Teams

In some teams, representatives of other international organizations have changed several
times during the intersessional period. In order to ensure the continuity and fluidity in the
work of the expert teams, representatives of international organizations should endeavour to
remain committed to membership of an ET for the whole intersessional period, as it is the case
for other members of the teams.

The Management Group agreed that international organizations should be requested to provide
nominations for each team at the start of the intersessional period, and from all those
nominations for each team, CIMO MG would usually choose up to three representatives from
each other international organizations to serve on the team.
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ANNEX 1
Resolution 8 (EC-LXI)

PROCEDURES TO BE FOLLOWED IN PROPOSING COMMON
WMO/1SO TECHNICAL STANDARDS

THE EXECUTIVE COUNCIL,

Noting:

(1) Article 26 of the WMO Convention,

(2) Resolution 6 (Cg-V) — Relations with the United Nations and other international
Organizations,

(3) The working arrangements between the International Organization for Standardization

(1SO) and WMO formally adopted on 16 September 2008,

Recognizing the wide ranging benefits to National Meteorological and Hydrological Services
and user communities resulting from the implementation of common Standards for
meteorological, climatological, hydrological, marine and related environmental data, products
and services,

Considering:

€

2

3

The importance of following up on the working arrangements between the International
Organization for Standardization and the World Meteorological Organization;

The need to establish the benefit/cost implication to Members of elevating an existing
Technical Regulation/Manual/Guide to a common Standard, considering the
consequences of converting recommendations to compulsory Standards;

The importance of determining cross-cutting elements of proposed common Standards
with other WMO documents under the control of different technical commissions or
Executive Council panels and working groups requiring action from these bodies following
the approval of the common Standard;

Decides that, for each proposed common Standard, the responsible body initiating the
proposal should prepare comprehensive supporting documentation that includes:

@

&)

3

The benefit/cost implication to Members of submitting an existing Technical
Regulation/Manual/Guide for adoption as a common WMO/ISO Standard, considering the
consequences of converting recommendations to compulsory standards (from “should” to
“shall”) when applicable;

A full description of the cross-cutting elements of the proposed common Standard with
other WMO documents under the control of different technical commissions or Executive
Council panels and working groups that would lead to a requirement for action from
these bodies in the event of the Standard being created. To this end, presidents of
technical commissions and Executive Council members are to be informed about potential
impacts and invited to register an interest in the document being processed;

An assessment of which elements in the common Standard could create a risk if adopted,
and which ones would constitute a risk if omitted or not approved as a common
WMO/ISO standard. This risk assessment should be provided with due reference to the
AS/NZ 4360:2004 Standard for Risk Management.
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ANNEX 2

ISO STANDARDS DEVELOPMENT/APPROVAL STAGES

(as summarized from
https://www.iso.org/stages-and-resources-for-standards-development.html)

Proposal stage (10)

This first step is to confirm that a new International Standard in the subject area is really
needed. (See the Global relevance policy.) A new work item proposal (NWIP) is submitted to
the committee for vote using Form 4. The electronic balloting portal shall be used for the vote.

The person being nominated as project leader is named on the Form.

If there are possible complications around copyright, patents or conformity assessment they
should be raised at this early stage.

This stage can be skipped for revisions and amendments to 1SO standards that are
already published (as long as the scope does not change).

Preparatory stage (20)

Usually a working group (WG) is set up by the parent committee to prepare the working draft
(WD). The WG is made up of experts and a Convenor (usually the Project leader).

During this stage, experts continue to look out for issues around copyright, patents and
conformity assessment.

Successive WDs can be circulated until the experts are satisfied that they have developed the
best solution they can. The draft is then forwarded to the WG's parent committee who will
decide which stage to go to next (Committee stage or Enquiry stage).

The ISO/TC platform can be used for sharing documents at this and other stages of standards
development.

Committee stage (30)

This stage is optional. For guidance on when it can be skipped see Annex SS of the
ISO/I1EC Directives Part 1.

During this stage the draft from the working group is shared with the members of the parent
committee.

If the committee uses this stage, the committee draft (CD) is circulated to the members of the
committee who then comment and vote using the Electronic Balloting Portal. Successive CDs
can be circulated until consensus is reached on the technical content.

Enquiry stage (40)

The Draft International Standard (DIS) is submitted to ISO Central Secretariat by the
committee secretary. It is then circulated to all ISO members who then have 12 weeks to vote
and comment on it. (The submission interface should be used to submit the draft).

The DIS is approved if two-thirds of the P-members of the TC/SC are in favour and not more
than one-quarter of the total number of votes cast are negative

If the DIS is approved and no technical changes are introduced in the draft, the
project goes straight to publication. However, if technical changes are
introduced, FDIS stage is mandatory.


https://www.iso.org/stages-and-resources-for-standards-development.html
http://www.iso.org/sites/directives/2017/consolidated/index.xhtml%23_idTextAnchor650
http://www.iso.org/sites/directives/2017/consolidated/index.xhtml%23_idTextAnchor650
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Approval stage (50)

This stage will be automatically skipped if the DIS has been approved and no
technical changes are introduced

However, if the draft incorporates technical changes following comments at the DIS stage
(even if the DIS has been approved) the FDIS stage becomes mandatory. (See the ISO/IEC
Directives Part 1, 2.6.4 for more information.)

If this stage is used, the Final Draft International Standard (FDIS) is submitted to 1ISO/Central
Secretariat (ISO/CS) by the committee secretary. The FDIS is then circulated to all ISO
members for an eight-week vote (The Submission Interface should be used when sending the
draft to 1ISO/CS).

The standard is approved if a two-thirds majority of the P-members of the TC/SC is in favour
and not more than one-quarter of the total number of votes cast are negative. (See the
ISO/IEC Directives Part 1, 2.7 for more information.)

Publication stage (60)

At this stage the secretary submits the final document for publication through the Submission
Interface. However, if the standard has passed through the Approval stage, the secretary may
submit the project leader’s responses to member body comments on the FDIS.

Only editorial corrections are made to the final text. It is published by the ISO Central
Secretariat as an International Standard.



http://www.iso.org/sites/directives/2017/consolidated/index.xhtml%23_idTextAnchor172
http://www.iso.org/sites/directives/2017/consolidated/index.xhtml%23_idTextAnchor172
http://www.iso.org/sites/directives/2017/consolidated/index.xhtml%23_idTextAnchor172
http://www.iso.org/sites/directives/2017/consolidated/index.xhtml%23_idTextAnchor182
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VISION FOR THE FUTURE OF ENVIRONMENTAL MEASUREMENTS

1. Shaping the Vision and Mission

Several new drivers are impacting on WMO and particularly WIGOS, including the opportunity
and challenges of Big Data and its myriad of sources, the Minamata Convention, new
generation satellites, and the pressing need to be more agile, innovative and informative. The
CIMO MG meeting at Offenbach, in April 2016, provided an opportunity to discuss and then
formulate the draft of a long term vision and mission of the measurement components of
WIGOS. A concise vision, mission, desired outcomes and principle strategies on a page was the
result.

At that CIMO MG meeting it was decided to take an agnostic approach to how the mission
could be implemented structurally, but whatever structure came to pass it must enhance
collaboration and cooperation and promote the role of measurements as an output.

At CIMO TECO 2016 in Madrid in September 2016, with wide representation from a number of
other Commissions and Programmes, there was also an opportunity to have a two hour open
forum to discuss the vision and mission on a page. There was a general consensus from those
present that it had the right form but that it needed some expansion on the drivers and
activities that should be pursued to achieve the desired outcomes.

At the CIMO Strategic Planning Meeting in Geneva in June 2017, the draft vision and mission
“Future of environmental measurements within WIGOS” was thoroughly revised and updated,
taking into account comments received from the presidents of technical commissions, the
WIGOS vision document and the current context of the WMO constituent body reform.

At the CIMO MG meeting in Geneva in March 2018, the draft document “Vision for the future of
environmental measurements” was finalized and endorsed to be presented to the CIMO-17
session for adoption.

2. Form of the Vision and Mission

This vision and mission is for nearly 25 years (2040) hence is necessarily limited in detail on
planning, tactics, goals and concrete data forms, but does focus on ensuring the key elements
of achieving fit-for-purpose measurements as a foundation element of environmental
intelligence regardless of what the future brings. The concise language was designed to be
relatively easy to use as a litmus test for any future work for those developing, enhancing and
encouraging measurement practises in support of environmental intelligence.

The foundation of any organization with the aim to be an effective high-quality environmental
information service is access to a community of esteemed experts with a fundamental
understanding of the science and application of the processes of measurement and its ultimate
output: fit-for-purpose data. In the current organizational context of WMO and its priority
WIGOS, CIMO is but one of the current Commissions and Programmes involved in developing
processes of measurement for the environmental monitoring elements. So under the
framework of WIGOS where does the user go for information to find out if a data stream is fit
for their purpose? This vision, mission and strategy are not focused on the future of CIMO and
is agnostic to there being a CIMO in the future. Rather it is a vision and mission for a strong,
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vital, agile and integrated cadre, the WIGOS measurement community, to further the aims of,
and be the source of information on all WIGOS measurement data streams.

Hence the vision, mission and strategies stated at the start of this document cannot be just for
the existing CIMO community, but should be for the WIGOS measurement community made
up of all the relevant current Commissions and partner programmes (for example, GAW, GCW,
WCRP, WHYCOS).

3. Overarching new and existing drivers
3.1 Change of focus: Methods to Outputs

The time when a meteorological measurement” is primarily a measurement through
observation by a human observer is now consigned to history. As has the time when one
meteorological datum can be a representative of a quantity with assumed characteristics of
assumed quality. Instead, the majority of the measurements used for environmental
intelligence are automated, from numerous sources made up of multiple component and
processes, and a diverse range of measurement methods and technologies. Furthermore, it is
now understood by many that metadata associated with a datum is critical to the
understanding of the information.

Most importantly there is now a rapid acceleration and divergence in the measurement
technologies (for example, instrumentation, data dissemination and amalgamation to provide
other measurements) that explicitly requires all involved in the data and information value
chain to re-evaluate the methods of standardization from a measurement being represented by
instrumentation (for example, satellite, AWS, radar, ceilometer) to the quantity as an output
(for example, vertical temperature, vertical wind, temperature and humidity, rainfall, cloud
base or aerosol profile).

3.2 Quality and fit-for-purpose

The assignment of the quality of a measurement has always been dependent on being fit for a
user’s requirements. In the past the focus on making all measurements fit for climate analysis
has dominated the measurement regime. That is no longer the case with tiering of networks
(for example, climate, weather, aviation), 3rd party data availability, and crowd sourcing. As
the methods and sources of the same measurement, for example, ‘temperature’, become more
heterogeneous there is a temptation to use an instrumental method (if known) to estimate the
quality through assumptions, rather than finding a quantitative measure based on the facts of
the process of measurements. One solution to replacing belief with knowledge for some
quantities is traceability? where there is a framework of physics and chemistry metrology.
However, some existing measurements and new measurements being integrated into the
WIGOS framework either require a significant amount of work to achieve traceability (for
example, satellite radiances), or have yet to consider traceability (for example, 3rd party data),
or where traceability is impracticable (for example, crowd sourcing, camera imagery).

1 Measurement - process of experimentally obtaining one or more quantity values that can reasonably
be attributed to a quantity.

Note: The use of the word ‘observation’ or ‘observations’ has been deliberately avoided as it is a WMO
re-definition of the term ‘result of a measurement’ and sometimes is equated to measurement.

Result of measurement - set of quantity values being attributed to a measurand together with any
other available relevant information.

Measurand - quantity intended to be measured.

Traceability — property of a measurement result whereby the result can be related to a reference
through a documented unbroken chain of calibrations, each contributing to the measurement
uncertainty.

N

Note: It is important to understand that traceability is the property of the result of a measurement not
an instrument or laboratory calibration report.



CIMO-17/INF. 3.4, p. 3

A potential substitute where traceability is not feasible, is a combination of meta data and
ancillary co-located reference measurements that can be used without human interpretation.
As a result, to serve the user community, a clear and readily visible source material must be
available to provide assurance for the user that the datum or data series they use is fit-for-
purpose and will indeed serve their needs.

3.3 Big Data — opportunities and issues

The meteorological community has been at the forefront in contributing to ‘Big Data’ initially
through its rapid take up of space and surface-based remote sensing, and now is actively
pursuing 3" party data sources and crowd sourcing. The volumes are increasing exponentially
and have a velocity (speed and direction) unheard of in the past, ultimately providing
opportunities for greater insight into the nature of environmental phenomena in increasingly
small scales in space and time. However, the down sides are inconsistency in the information
content, and particularly how they impact the data quality on information extraction. Perhaps,
the most significant issue for the environmental measurement community is to use belief and
assumptions rather than understanding and knowledge, largely because the data are loosely
related to meta data that provides only a partial description of the measurand, leading to an
increase in false conclusions. A mitigation of the risk in some cases can be provided by making
sure all the requirements for traceability accompany what was in the past a single datum (for
example, a relative humidity value in a SYNOP message). However, in doing so would in turn
expand the volume of data for the most basic of quantities by a factor of three as traceability
mandates including uncertainty and degrees of freedom.

3.4 The language and integration

Given the focus on integration in WIGOS, does the distribution of activities on measurement
standardization and guidance through a number of Commissions and associated agencies make
sense for the future? While the CIMO Guide provides a focal point on measurement
characteristics and methods, the large number of Commissions tends to lead to well-
intentioned duplication and may not be efficiently using the available expertize. Furthermore,
linkages between Commissions may not be as effective for communicating user requirements,
as each Commission has developed its own vocabulary on processes for measurement.
Integration in WIGOS cannot succeed unless all the relevant communities use the same
vocabulary with the same semantic intent, and can communicate effectively with the
innovators, industry and users. It is of little value, if Commissions’ processes of measurement
are translated by the CIMO Editorial Board into the international recognized standard
vocabulary that remains outside the comprehension of the source community (for example, is
it accuracy or uncertainty?). Hence in continuing the implementation of WIGOS there is
considerable work to do in standardization of the language of measurement.

4. Strategic elements

The key strategic elements to achieve the Mission and Vision are elaborated in the following
paragraphs taking as examples CIMO activities.

(€))] Collaborate effectively with users and providers of measurements

The current method of providing focal points for communication and collaboration between the
Commissions and Programmes will continue.

The value of TECO and METEOREX/MetExpo in providing a venue to initiate, promote and
disseminate methods of measurement has been demonstrated on a number of occasions and
must be continued, as well as the partnership with HMEI.
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The value in the collaboration with BIPM and associated NMIs has been proven in the last four
years and demonstrated at CIMO TECO 2016, and hence the strengthening of the collaboration
must be pursued.

The past ECV focus of the CIMO Guide must be re-examined and other user requirements
incorporated that enable a user to determine what type of measurement processes are
required to achieve a fit-for-purpose result; for example, incorporating aviation requirements
and also applications that will achieve fit-for-purpose results from 3" party and crowd sourced
data. These activities would be included in a significant revision of the Annex on Operational
Measurement Uncertainty Requirements and Instrument Performance (Annex 1.E) in the CIMO
Guide, Part I, Chapter 1.

While there is now a significant volume of the CIMO Guide on space-based (satellite)
measurements there have been limited advances in integrating satellite and surface-based
data to produce new measurements. In particular the bi-directional utility of downward and
upward looking microwave radiometers needs to be investigated as there have been significant
advances in surface-based microwave technology.

(b) Develop and promote the implementation of recognized measurement
practices

The continuation of intercomparisons is essential to address world-wide operational traceability,
like the regular 5-yearly IPCs, and to improve knowledge of the components of uncertainty in
the process of measurement (for example, SPICE, screen, ceilometer and radiosonde
intercomparisons). Also essential for the sustainment of quality management are the
interlaboratory comparisons and training courses for continuing to develop an understanding of
the fundamental aspects of good metrology and measurement practise, and they are essential
in developing a common vocabulary across measurement disciplines. Promotion of these
essential activities needs to be communicated to the highest levels within Member
organizations.

Regardless of whether the existing technical commission structures remain or not it is essential
that the principles and practices of standardization are promoted by effective liaison, and
where required co-development of standards with partner global agencies (1SO, BIPM).

The most recent CIMO TECOs have shown their value in both promoting good measurement
practices and introducing new methods for active discussion and dissemination within the
measurement community. There is extra benefit from a CIMO TECO when there is participation
from other measurement communities (for example, surface meteorology, air chemistry,
marine, hydrology and space weather) as new technologies, both instrumental and algorithmic,
become visible, and interaction can be direct and immediate. As an example, exploring
synergies between the weather radar and satellite communities should be advanced. Hence
any future TECO for the WIGOS measurement community must allow for diversity in
measurement output, all the while promoting traceability in any new or merged measurement
stream.

The provision of competencies for the processes of measurement must continue. While the
focus in the past, with good outcomes, has been to provide a competency framework at
developing levels of NHMS. The focus in the future should insist on a basic level of
understanding of what makes a measurement fit-for-purpose and what is required to sustain
operations and outputs.

An understanding of the fundamentals of measurement must be imparted to senior leaders in
NMHSs. The dynamic nature of position rotation in NMHSs can lead to incorrect decision
making by the use of belief or assumptions rather than being based on a knowledge of
measurement fundamentals.
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(©) Develop, and provide effective standards and guidance material

The CIMO Guide and other WIGOS documentation are dynamic documents that need to be
updated as knowledge improves. IOM reports (or their equivalent) are an effective way to
document investigations, technical findings and new methods of measurements, must remain
an integral part of the WIGOS measurement community’s outputs, and in particular,
documents that delineate the transition from research to operations for products based on new
measurements.

The liaison with BIPM and collaboration with 1SO are fundamental pathways to the
development of standards and guidance materials and it is essential that collaboration
pathways are utilised effectively and strengthen where needed.

As in strategic element (a), the Annex on Operational Measurement Uncertainty Requirements
and Instrument Performance (Annex 1.E) of the Part I, Chapter 1 of the regular revision of the
CIMO Guide (or its equivalent) is a key to access existing and new standards and guidance.

The impact of the future updates to the JCGM 100: Evaluation of measurement data - Guide to
the Expression of Uncertainty of Measurement (so called 1ISO GUM) is of particular concern as
the methodology of calculating measurement uncertainties moves from the calculus of
variances to a Bayesian probability distribution framework. The environmental measurement
community has significantly benefited, including financially, from the introduction of ISO GUM
as a key component of good measurement practice. Specific guidance material needs to be
developed to ensure that these benefits are not only secured but even enhanced, in spite of
the perceived complexities of the new approach for computing measurement uncertainties.

The work of the Regional Instrument Centres, both of the atmospheric and marine variants,
must continue as should increasing the collaboration on the propagation of traceability with the
atmospheric chemistry calibration centres. While likely to be difficult, if a suitable
measurement culture exists, the role of the Regional Instrument Centres and their client base
should be expanded to include active and passive remote sensing measurements when
methods of traceability to SI become available for those measurement types.

Continuing to link an operational measurement to a physical or chemical definition of a
quantity needs to continue. For example: one phenomena in particular, clouds, has proven to
be difficult; determining physical definitions of cloud base height, cloud amount and type has
been started recently to come up with definition to allow traceability and this must be
progressed. Similarly, the standards associated with soil moisture and evaporation will need to
be developed and propagated.

The positive impact of effective guidance material on the importance of the processes of
measurement and supporting infrastructure cannot be underestimated, as shown by the recent
initiative of MeteoSwiss on the importance of intercomparisons using the recent International
Pyrheliometer Comparison. More visual, concise and to the point material needs to be
developed and distributed widely within NMHSs and environmental agencies that are, or will be,
providers of 3rd party data. The effectiveness of social media and web-based portals can also
assist in providing information to the myriad of potential providers of crowd sourced data.

(d) Provide guidance for the implementation of new measurement technology

Testbeds, Lead Centres, expert teams and Regional Instrument Centres will continue to play a
crucial role in transitioning new science to operations. Intercomparisons’ primary role has been
to provide traceability but they also play a role in introduction of new science and methods on
the pathway to operation, and should continue to be used, particularly for the rapidly
advancing detector science and engineering used in in situ methods, as well as, passive and
active remote sensing.
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Measurement community TECO-like fora must continue to be a venue that enables visibility of
the new science to be considered for operations. The most recent candidates are: use of
infrared all-sky imagery combined with ceilometers to provide cloud height, amount and
vertical distribution based on physical processes (for example, radiative transfer), and use of
microwave transmissions for communications being used to derive rainfall.

Alternate approaches to increasing the value of new technologies must also be evaluated,
including inviting external experts to examine the potential measurement methods for
operational use. Benefits can also be expected from a melding in a measurement sense, for
example from melding space and surface-based remote streams.

Linkages between WMO agencies and partners that focus on the science behind environmental
physical and chemical processes must continue and be strengthened to ensure innovative
methods of measurement and associated quantities are developed, and the resultant
environmental intelligence can be introduced with confidence by operational service areas. To
achieve this the likely attendees of measurement TECO must be expanded further.

(e) Identify and characterize the potential of emerging measurements

When a new or alternative process of measurement is available, to ensure that its potential
integration into the future environmental information chain is effective and efficient, the
measurand must be critically assessed to determine if it is a traceable quantity, and at what
organizational infrastructure cost is required to be fit for purpose for known applications.

If an emerging measurement technology is not traceable then the user community must be
made aware. While the resultant data are of significant value, the risks associated with their
use must be available for consideration. IOM reports (or their equivalent) and specific reports
are ideal vehicles for dissemination to the measurement community, but meta data databases
like OSCAR, and short reference publications and handouts need to be developed. Alternative
methods to publish measurement knowledge include sponsoring workshops on emerging
technologies for operational use and the invitation of an external experts, from a parallel
science stream or the NMI community, to provide a relevant perspective.

Once these emerging technologies are used in operations, the character of the measurements
must be added to the CIMO Guide as a matter of cause. A focus must be maintained on
transitioning measurements from beneficial technologies into operations in a reasonable period
of time to ensure effective use of these technologies and positive impacts on operational
capability. Other dissemination vehicles include their promotion through innovative award
schemes like the Prof. Dr Vilho Vaisala Awards, outreach documentation of the Testbeds and
Lead Centres, as well as measurement community TECO.
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PRIORITY ACTIVITIES

General approach

The CIMO Management Group developed the document “Mission, vision, outcomes and
strategies for the future of environmental measurements within WIGOS”, implementing an
agnostic approach to how the vision could be implemented structurally, and aiming at overall
enhancement of collaboration and cooperation in promoting the role of measurements.

Most important CIMO activities were identified in the context of the development of the vision
document (see also CIMO-17/Doc. 3.4 and CIMO-17/INF. 3.4). Proposal for future activities
were sought from all CIMO Expert Teams and Task Teams as inputs to the last session of the
Management Group, which then prioritized them.

Contributions from other WMO activities (TCs, RAs, programmes, etc.) were sought
subsequently and are presented to CIMO-17 under agenda item 3. These were used to confirm
the main priorities identified in the context of the vision. It appears that the Management
Group had well identified the general requirements of other WMO commissions and
programmes. Some of the most recurrent areas of interest are the assessment of cheap
sensors/instruments/systems and alternative technologies, as well as collaboration on
standardization.

The context of the WMO governance reform

The CIMO Management Group recognized that the governance reform would require significant
work to contribute to the development of the new technical commission structure, and working
mechanism, as well as to prepare and effect the transition in a smooth manner.

The Management Group identified major areas of work for which there is an ongoing
requirement for work to be performed in the future, and for which expert teams are being
established. It also identified a number of topics that could significantly contribute to the
implementation of WIGOS and that could be completed within a couple of years. Such topics
are proposed to be given higher priorities, towards completing them preferably prior to the
restructuring.

The major areas of work cover surface observations, upper-air observations, metrology and
radiation references, weather radar and aircraft-based observations, capacity development and
CIMO Editorial Board. The topics that could be dealt as priorities and completed within a few
years include:

(a) Update of the siting classification scheme, in collaboration with 1SO, taking into
account experience made by Members in implementing it, and the outcomes of the
recent studies assessing the impacts of the surrounding on the measurement
uncertainties.

(b) The assessment of the overall measurement uncertainties to eliminate ambiguities,
and possible conflicting guidance provided by different WMO publications, such as in
OSCAR, the Rolling Review of Requirements, the Guide to Meteorological
Instrument and Methods of Observations, and the uncertainties specified by
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manufacturers in promoting equipment. This would further support the project on
the AWS tender specifications carried out in collaboration with HMEI.

(©) Transition to Automation, preferably in collaboration with CBS, to provide strategic
considerations and short guidance modules for managers in envisaging a transition
and the impact it has on the whole data value chain.

(d) Conduction of a major intercomparison.

Instrument Intercomparisons

Organizing large instrument intercomparisons require significant resources (human and/or
financial, (from the Members as well as from the Secretariat). Therefore embarking on such
projects should be carefully assessed, and embarked on only when a Member, or a group of
Members, offers to take the lead in the organization, data analysis and report preparation. In
the absence of such commitment, there are large risks that the data evaluation and publication
of the report could be significantly delayed, which reduces largely the value of the results for
Members, and is also not in the interest of the manufacturers supporting the intercomparison.

Considerations on the organization of Conferences

CIMO-TECOs have been regularly organized on a biennial basis and are conducted like
scientific conferences, with an open call for contributions and an organizing committee
assessing the proposal to develop the conference programme. They are always organized in
conjunction with an instrument exhibition, but are not necessarily tied to the organization of a
technical commission session.

CIMO-TECOs are attracting a large audience, and are very cost-effective as the vast majority
of participants are self-funded. Several CIMO-TECOs have been organized in partnership with
the private sector for a mutual benefit. They have also acted as a facilitator for other
conferences and meetings to be organized simultaneously, from within WMO, as well as
outside, like meetings of relevant ISO working groups, and meetings of the metrology
community.

They are seen as a flagship activity of CIMO. Participants rate them very positively and expect
them to take place on a regular basis.

The participants of International Conference on Automatic Weather Stations in 2017
(ICAWS-2017) held in Offenbach am Main, Germany, from 24 to 26 October 2017,
recommended organizing a similar event in 2019, preferably in a location closer to developing
countries and with the participation of more manufacturers. Low-cost AWSs, their
performances, and the risks associated with their use replacing high-quality instruments, and
standardization of AWS performance tests have been mentioned by participants as areas of
particular interest.

CIMO Management Group recommended that CIMO does not take the lead in organizing such
an event in 2019, but preferred to invite Member countries to take the lead in hosting and
organizing it. In this context, it was also recalled that the incentive for organizing such a
conference is also largely based on the request of Members for more guidance/training on
AWSs.
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FUTURE WORKING STRUCTURE AND WORK OF THE COMMISSION

CIMO WORKING STRUCTURE

Background

1. The Sixteenth World Meteorological Congress (Cg-16) approved the revised terms
of reference of the Commission for Instruments and Methods of Observation, as they had been
proposed by CIMO-XV, and the WMO General Regulations were amended accordingly.

2. At its sixteenth session, CIMO recognized that the structure adopted by CIMO-15
had worked quite well and decided to make only minor adjustments to it, to clarify some
ambiguities and to enable the Commission to be more efficient. It also decided not to propose
modifications to the Terms of Reference of the Commission.

3. The WMO Executive Council (EC) at its seventieth session adopted Resolution 36
(EC-70) concerning WMO Constituent Bodies Reform Transition Plan and Communication
Strategy, and requested presidents of Technical Commissions (TCs) to facilitate the
implementation of the resolution through coordinated awareness-raising actions in their
respective commissions, including through the agenda of the forthcoming TC sessions.
Furthermore, through Recommendations on the WMO Strategic Plan 2020-2023 and the
Establishment a new WMO technical commission structure (Recommendation 20 (EC-70) and
Recommendation 25 (EC-70), respectively) the technical commissions were requested to
adhere to the vision, overarching priorities, long-term goals and strategic objectives set forth
in the Strategic Plan and to organize programme activities so as to achieve the expected
outcomes.

CIMO Vision and Mission

4. At its fourteenth session in 2016, the CIMO Management Group recognised the
increasingly rapid pace of development of new, cheap, alternative observing technologies and
their measurement data (for example, crowd-sourced data from mobile phones), the need for
WMO to become more actively engaged with commercial entities in the acquisition of
observational data, and that the Eighteenth World Meteorological Congress (Cg-18) is likely to
bring about a major reconfiguration of the WMO technical commission structure. Accordingly, it
spent much of the following year re-examining and redefining the CIMO Vision and Mission,
examining the appropriateness of CIMO’s existing Terms of Reference. It ultimately concluded
that a new working structure and programme would be required for the next intersessional
period that would enable seamless transition to the new WMO technical commission structure
post-Cg-18, irrespective of the details of that structure.

5. The Management Group concluded that the existing Terms of Reference of the
commission that were approved by Cg-16 remained appropriate and required no amendment.
On the other hand, it saw the need to develop a new Vision and Mission statement for the
commission, one which captures that which lies at the heart of CIMO’s raison d’etre, its
essence, yet involves no assumptions as to the overall WMO technical commission structure of
the future. That draft vision for the future of WMO’s environmental measurements is discussed
and presented in CIMO-17/Doc. 3.4 and INF. 3.4.


http://meetings.wmo.int/CIMO-17/_layouts/15/WopiFrame.aspx?sourcedoc=/CIMO-17/English/1.%20DRAFTS%20FOR%20DISCUSSION/CIMO-17-d03-4-VISION-FOR-THE-FUTURE-OF-ENVIRONMENTAL-MEASUREMENTS-draft1_en.docx&action=default
http://meetings.wmo.int/CIMO-17/_layouts/15/WopiFrame.aspx?sourcedoc=/CIMO-17/InformationDocuments/CIMO-17-INF03-4-VISION-FOR-THE-FUTURE-OF-ENVIRONMENTAL-MEASUREMENTS_en.docx&action=default
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Requirements for a New Commission Structure

6. With regard to a proposed new structure for the commission that would make best
use of the human and financial resources available, provide an effective mechanism to respond
to new requests/activities needing CIMO’s support, and fit optimally with both the new Vision
and Mission statement and the new WMO technical commission structure, it had been
recognized at a Strategic Management Meeting held in Geneva from 27 to 29 June 2017, and
then re-examined and concluded at CIMO Management Group meeting (CIMO MG-15) held in
Geneva from 26 to 29 March 2018, that:

(a) The new structure and the experts working in it will need to be agile, adaptable and
flexible. They will also need to be impartial and open-minded;

(b) The new structure will need to have the flexibility to create task teams, among
others to adapt to emerging needs;

(©) The Commission should again be led by a president and vice-president,
acknowledging that, with the proposed restructuring of the WMO technical
commissions to come, the leadership may change;

(d) The size of the Management Group should be reduced, both to achieve increased
efficiencies and to reduce the financial resources required to conduct face-to-face
meetings. While five members might be ideal from an anticipated workload
perspective, six would enable optimal regional balance and representation;

(e) Focussed teams have been very effective. It is better to do less work of higher
quality, than to have too many activities and produce low-quality results. This is
likely to be particularly important during the coming period leading up to and
immediately following the proposed WMO technical commission restructure, since
during that period it is expected that the primary focus of the Commission would
need to be on transition to the new structure rather than its regular work;

) The OPAG tier of the CIMO structure was judged not to have added value during
the current intersessional period so should be discontinued in the interests of
efficiency, with Expert Team chairpersons reporting directly to Management Group;

(9) Establishing an Inter-Programme Expert Team on Operational Weather Radars with
CBS had been very successful, so even though it can take time to establish such
joint teams with another WMO constituent body, it is worthwhile, as it enables
better use of human resources and avoids duplication of work. Aircraft-based
observations had been suggested as another area that would benefit from
formation of an IPET with CBS for the coming intersessional period, and EC-70
formed such a team, to be governed by CBS but jointly managed by CIMO and CBS;

(h) The Task Team (TT) concept (as evidenced by the performance of the Task Teams
on Radiation References, the International Cloud Atlas and Competencies) had been
particularly productive during the current intersessional period, so the use of such
teams should be continued and extended in the new structure. It was proposed to:

(i) Continue with TT on Radiation References, to address implications of the
proposed changes to the radiation references;

(i) Assign a new Task Team to resolve ambiguities within Annex on Operational
Measurement Uncertainty Requirements and Instrument Performance of the
CIMO Guide (WMO-No. 8, Part I, Chapter 1, Annex 1.E), and between that
Annex and uncertainty requirements in WMO Observing Systems Capability
Analysis and Review Tool (OSCAR);
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(iii) Assign a new Task Team to further develop guidance material on how to
implement the siting classification scheme and to improve the standard as
required, and to keep under review and develop guidance for a new
classification of surface measurement quality;

(iv) Assign a new Task Team to prepare for a WMO international intercomparison
of upper air measurement technologies;

(v) Assign a new Task Team to develop guidance for Members on transitioning to
automated observing technologies;

The concept of Theme Leaders (TL) had, with the exception of the TL on
Radiosonde Performance Monitoring, not been particularly successful in the current
intersessional period so the responsibilities of the TL on Radio-Frequency Protection
should be transferred to the Management Group members, given the importance of
this topic;

The concept of targeted Focal Points has proved difficult to realise, so some
improvements in working mechanism are required. In the new CIMO structure one
of Management Group member will be appointed as the CIMO Gender Custodian, in
line with Decision 55 (EC-70), while other focal points (for example, for Global
Cryosphere Watch and for Disaster Risk Reduction) will be appointed based on the
need expressed by relevant WMO activities or programmes;

While assigning a representative of each Testbed and Lead Centre to an appropriate
Expert Team had helped to improve the communication between these centres and
the CIMO community, further improvement is required;

Separation of the work of the Commission into in-situ observations and remote
sensing observations had led to a number of ambiguities in respective
responsibilities and to an imbalance in respective workloads during the current
intersessional period, so the work should in future be divided into surface and upper
air observations, as was the case prior to 2010;

WMO international intercomparisons are costly. They should therefore only be
envisaged if there is no other way to achieve their desired outcomes. They are in
particular justified when there is no clear traceability path from the metrology for a
specific type of measurement and when a single country or region cannot
accomplish the task;

The boundaries between ET-OIST and ET-DIST, and between ET-ORST and ET-
NRST had been fuzzy, so there is limited value in continuing with separate teams
for operational and new technologies;

The CIMO Editorial Board mechanism has worked well. In the future, it should be
more pro-active at ensuring that all chapters are regularly and entirely reviewed,
should take on responsibility for maintaining the International Cloud Atlas, and
should be expanded to include a representative of the WIGOS Editorial Board to
ensure good synergy between the respective publications;

Establish an expert team to develop capacity building material to teach downwards
in the management hierarchy chain and to develop outreach material to teach
outwards and upwards in the management hierarchy chain. A particular task to be
assigned to this team should be development of e-learning material for members
on the implications of transitioning to automation;
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(a) CIMO Management Group should work closely in partnership with all the other
technical commissions involved in measurements to achieve the strategic goal of
having a fit-for-purpose ongoing measurement community under the new technical
commission structure.

Proposed Structure of the Commission

7. Based on the above considerations, the Management Group proposed the post-
CIMO-17 structure shown diagrammatically in the Annex. The details of this structure are
described and presented for CIMO-17 approval in the accompanying CIMO-17/Doc 4.2(1).

CIMO Working Mechanisms

8. The working mechanisms of the Commission employed since CIMO-16, which have
involved a progressive increase in the use of regular scheduled teleconferences for expert
team and task team meetings, have proven very useful in many cases and have provided a
cost-effective means of ensuring effective and economical communication between team
members. Continuation of regular teleconferences, at least quarterly, is recommended.

9. Another successful aspect of the working mechanism adopted at CIMO-16 was the
availability, before the call for experts was sent out, of draft work plans. This had enabled the
Commission’s work to commence immediately after CIMO-16 and had enabled the expert
teams to more easily accomplish their assigned tasks during the intersessional period.

10. One perceived shortcoming in the previous working arrangements of the
Commission was a lack of understanding by some new expert team chairpersons of the WMO
governance system and of the Commission’s working mechanisms. This weakness could best
be addressed in the coming intersessional period by holding a briefing teleconference, or face-
to-face meeting, subject to available funds, for all expert team and task team chairpersons
soon after CIMO-17.

Annex: 1
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ANNEX: TENTATIVE NEW STRUCTURE FOR CIMO
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GENDER MAINSTREAMING

Statistics on the Participation of Women and Men in CIMO Structures and Activities

Delegates to CIMO Sessions

Table 1 presents the gender composition of delegates to the latest five CIMO sessions, pointing
to a very low female representation in the past twenty years. In 1998, only 4 women attended
CIMO-XII, accounting for 4% of the total share of delegates. In 2014, their number rose to 8,

representing 11% of the total.

CIMO Session Women % Men %6
X1l (1998) 4% 96%
X111 (2002) 4% 96%
XIV (2006) 7% 93%
XV (2010) 8% 92%
16 (2014) 11% 89%

Table 1: Proportion of female and male delegates at CIMO sessions

Figure 1 compares the representation of women and men in delegations to sessions of the eight
WMO Technical Commissions. At 11%, women were least represented in the CIMO sessions.
Their proportion was more than triple this share at the latest of sessions of JCOMM (37%),
CAgM (36%) and CHy (36%).
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Figure 1: Proportion of Delegation Members to TC Meetings

(as of June 2018)

mWomen % mMen %




CIMO-17/INF. 4.2(2), p. 2

Since 1998, there have been only two to three female principal delegates at CIMO sessions. At
the latest meeting in 2014, they accounted for 7% of the total share of principal delegates.
This is the lowest proportion in comparison to other TCs, as evident from Figure 2. For
comparison, the highest share was registered at CAgM-17 and CHy-15 at 36% and 34%,
respectively.

Figure 2: Proportion of Male and Female Principal Delegates to TC Meetings
(as of June 2018)
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CIMO Management Group

All members of the CIMO Management Group are male.

Women Men Total Women % Men %
0] 10 10 0% 100%

Table 2: Proportion of women and men on CIMO Management Group

Working Groups and Expert Teams

Table 3 presents the proportion of women and men in CIMO working structures (as of March
2018). Eight out of 14 expert/task teams have no female involvement. Women’s participation
is highest in the Task Team on International Cloud Atlas (33%), the Expert Team on
Developments in In-Situ Technologies (29%) and the Inter-Programme Expert Team on
Operational Weather Radars (23%).
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WGITT Women |Men Total Women®% [Men%
CIMO EdBd 0 3 3 0% 100%
CIMO MG 0 10 10 0% 100%
ET-AD 0 7 7 0% 100%
ET-DIST 2 5 7 29% 71%
ET- 1 5 6 17% 83%
ET-MRST 0 7 7 0% 100%
ET-QIST 0 9 9 0% 100%
ET-OpMet 1 3 9 11% 89%
ET-ORST 1 11 12 8% 92%
IPET-OWR 5 17 22 23% 7%
TL RFP 0 2 2 0% 100%
TL RPM 0 1 1 0% 100%
TT-Comp 0 6 6 0% 100%
TT-ICA 3 6 9 33% 67%
TT-RadRef 0 5 5 0% 100%
13 102 115 11% 89%

Table 3: Proportion of women and men on CIMO working groups

As compared to other TCs, CIMO has the lowest share of women on its working structures (see
Figure 3). Females are best represented on the working groups and expert teams of CAeM and
CCI (319%0), followed by the Open Panel of CHy Experts (OPACHES) of which they comprise a
third.

Figure 3: Proportion of women and men in working groups/task teams
(as of January 2018)
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Appointment of Gender Custodians

EC-70 requested TCs and RAs to appoint a member of their management groups to serve as “a
gender custodian” at constituent body sessions with the specific task of (a) screening the
agenda and documentation, (b) identifying relevant entry points for gender and diversity
aspects, (c) ensuring their consideration and discussion, and (d) liaising with the Chair of the
Advisory Panel of Experts on Gender Mainstreaming and the Secretariat on a continuous basis
(Decision 14/1).
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WMO Policy on Gender Equality

The Seventeenth World Meteorological Congress (Cg-17) adopted Resolution 59 (Cg-17) on
Gender Equality and Empowerment of Women which requests WMO technical commissions and
regional associations:

(a) To develop action plans on implementation of the WMO Policy on Gender Equality within
their areas of responsibility;

(b) To continue compiling statistics on the participation of men and women in their work;

(c) To take action on the outcomes and recommendations of the Conference on the Gender
Dimensions of Weather and Climate Services;

(d) To report to the Executive Council and the World Meteorological Congress on progress.

Congress further urged Members to take the following actions, among others:

(a) To nominate more female candidates to other WMO constituent bodies and their working
structures as well as to training events and for WMO fellowships;

(b) To nominate more female candidates to participate in the work of technical commissions
as members of their management groups as well as members of relevant expert teams,
working groups and programmes;

(c) To increase the representation of women in their delegations to WMO constituent body
meetings;

(d) To respond to regular surveys on gender equality in WMO and in National Meteorological
and Hydrological Services, and designate gender focal points.

As an annex to the Resolution, Congress adopted an updated WMO Policy on Gender Equality
which outlines the following roles and responsibilities for technical commissions
(paragraph 8.3):

“The technical commissions should be aware of and implement the WMO Gender
Equality Policy within their area of responsibility. Efforts should be made to ensure that
a minimum of at least 30 percent of the members of their working structures is female
and that this percentage rises progressively within each financial period. The longer-
term objective will be to reach parity between male and female members.”

Technical commissions are expected to report to the Executive Council on progress at least
once during each financial cycle (paragraph 9.2).

EC-68 endorsed a WMO Gender Action Plan (Decision 77 (EC-68)) as well as agreed with the
priority actions identified by the EC Advisory Panel of Experts on Gender Mainstreaming for
2016-2019 (marked in red). The document contains a range of actions intended for
implementation by WMO constituent bodies, including technical commissions (see Column B of
the WMO Gender Action Plan).

Priority actions for constituent bodies include:

(a) Make gender equality a permanent item on agendas and discuss at least once per
financial period,

(b) Promote the active role of female delegates in constituent body sessions,
(c) Include a short gender analysis in Strategic Plan 2020-2023,
(d) Maintain the Key Outcomes and KPIs related to gender mainstreaming in OP 2020-2023,


http://ane4bf-datap1.s3-eu-west-1.amazonaws.com/wmocms/s3fs-public/RESOLUTION_59Cg-17.pdf?LHIsIKDN0fXvAOjCGPZdJE6.V.VQemy6
http://library.wmo.int/opac/index.php?lvl=notice_display&id=16904%23.V9vBwkZQjdU
http://library.wmo.int/opac/index.php?lvl=notice_display&id=16904%23.V9vBwkZQjdU
http://ane4bf-datap1.s3-eu-west-1.amazonaws.com/wmocms/s3fs-public/WMO_Gender_Equality_Policy_2.pdf?cDwDm7FfR8sCGQO5JlkMPHZwHZ_3Cn3K
http://ane4bf-datap1.s3-eu-west-1.amazonaws.com/wmocms/s3fs-public/GAP_Draft.pdf?VDGolo0GoiMq9aT5FAHzO2uHJdKJTqmZ

(e)
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Conduct at least two Women’s Leadership Workshops on the margin of constituent body
meetings,

Update the WMO Capacity Development Strategy and Implementation Plan with a view to
incorporating relevant aspects of the WMO Gender Equality Policy,

Update the WMO Capacity Development Strategy and Implementation Plan with a view to
making them more gender-sensitive,

Report to the EC and Cg on progress at least once per financial period.
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REVIEW OF PREVIOUS RESOLUTIONS AND RECOMMENDATIONS OF THE
COMMISSION AND OF RELEVANT RESOLUTIONS OF THE EXECUTIVE COUNCIL

1. The previous resolutions and recommendations of the Commission that remained in
force following CIMO-16 are listed in tables | to 1V of the Annex 1 to this document. Also
included in those tables are proposed actions in regard to each, and the reasons for those
actions.

2. Similarly, table V of the Annex 1 provides a list of those resolutions and decisions of
the Executive Council that are of relevance to CIMO and remain in force, with proposed actions.

3. Previous resolutions, recommendations and decisions proposed to be maintained
after CIMO-17, are reproduced in Annex 2.

Annex: 1 Suggested action on the resolutions and recommendations adopted prior to the
Commission’s seventeenth session and still in force;

2 Reproduced text of the previous resolutions, decisions and recommendations
proposed to be maintained after CIMO-17.
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ANNEX 1

SUGGESTED ACTION ON THE RESOLUTIONS AND RECOMMENDATIONS ADOPTED
PRIOR TO COMMISSION’S SEVENTEENTH SESSION AND STILL IN FORCE

l. RESOLUTIONS ADOPTED BY CIMO-16

Res. No. Title Suggested action Comments
Working Structure of the Not to be ket in Obsolete
1 (CIMO-16) | Commission for Instruments force P To be replaced by draft
and Methods of Observation Resolution 4.2(1)/1 (CIMO-17)
_ CIMO Open Programme Area | Not to be kept in Obsolete
2 (CIMO-16) Groups force OPAGs to be discontinued
. Obsolete
3 (CIMO-16) CIMO Management Group Not tofg)ligept n To be replaced by draft
Resolution 4.2(1)/2 (CIMO-17)
Review of Previous . Obsolete
4 (CIMO-16) Resolutions and Not to be kept in

Recommendations of CIMO

force

To be replaced by draft
Resolution 5/1 (CIMO-17)

RESOLUTIONS ADOPTED PRIOR TO CIMO-16 AND STILL IN FORCE

Res. No.

Title

Suggested action

Comments

1 (CIMO-XV)

Vision Statement of the
Commission for Instruments
and Methods of Observation

Not to be kept in
force

To be replaced by draft
Resolution 3.4/1 (CIMO-17)

5 (CIMO-XV)

Generic Terms of Reference
of CIMO Testbeds and Lead
Centres

To be kept in force

Terms of Reference of
Testbeds and Lead Centre are
still in force

3 (CIMO-XI1V)

Participation of women in the
work of the Commission

Not to be kept in
force

Obsolete
To be replaced by draft
Resolution 4.2(2)/1 (CIMO-17)
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RECOMMENDATIONS ADOPTED BY CIMO-16

Rec. No. Title Suggested action Comments
Publication and Translation of
the Guide to Meteorological Not to be ket in
1 (CIMO-16) | Instruments and Methods of force P Work completed
Observation (WMO-No. 8),
2014 edition
. . . Initiative was supported as
2 (CIMO-16) Recognltlop of Cen.tennlal Not to be kept in recommended
Observing Stations force
Not relevant anymore
Revision of the International | Not to be kept in
3 (CIMO-16) | 544 Atlas (WMO-No. 407) force Work completed
Review of the resolutions of
the Executive Council related .
4 (CIMO-16) t0 the Commission for Not to be kept in To be replaced by Draft

Instruments and Methods of
Observation

force

Recommendation 5/1 (CIMO-17)

v. RECOMMENDATIONS ADOPTED PRIOR TO CIMO-16 AND STILL IN FORCE
Rec. No. Title Suggested action Comments
Ongoing need for
Regional Instrument Centre improvement of
1 (CIMO-XV) Capabl_lltle_s and_ To be kept in force communlcafuons of RICs W_lth
Communication with Members, improvements in
Members traceability, and regular
evaluation of RICs
1 (CIMO-XIV) Measurements_lp severe icingi Not to be kept in Work completed
conditions force
Ongoing need for the
Development of UV establishment of
5 (CIMO-XIV) /elop To be kept in forcei UV calibration centres and
Calibration Centres . . X
comparison of calibration
methodologies
Governance and traceability
7 (CIMO-X1V) WRC mfrared_ radiometry Not to be kept in | of longwave irradiance will be
section force covered by Draft
Resolution 2.3(1)/1 (CIMO-17)
Slrjllteaat?slﬁrteemme%i;a:gr"e Not to be kept in Now dealt with in GCOS
9 (CIMO-XIV) P Reference Upper-Air Network

high quality reference upper-
air stations

force

(GRUAN) Manual and Guide

10 (CIMO-XIV)

Usefulness of interoperable
upper-air systems

Not to be kept in
force

Obsolete
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Rec. No. Title Suggested action Comments
Ongoing need to coordinate
Possible conflicts with activities to avoid conflicts
1 (CIMO-XII) external standardization {To be kept in force! between standards of WMO
organizations and other standardizing
bodies
Introduction of new Not to be kept in Supers_eded_by_Cllmate
3 (CIMO-XI1) meteorological instruments force Monitoring Principles, and
9 now included in WIGOS Guide
Calibration of meteorological develoormi(;l??)fnree?grfe%rces for
4 (CIMO-XI) and related geophysical To be kept in force P
. variables where no truly
instruments .o o .
objective definition exists
Improvement of
6 (CIMO-XI) mstrum(_antatlon used in Not to be kept in Obsolete
observing systems of force
developing countries
8 (CIMO-XI) Correction of upper-air Not to be kept in | Already included in the CIMO
measurements force Guide and WIGOS Manual
12 (CIMO-X1) Education gnd tljalplng for Not to be kept in Well covered.by the CIMO
capacity building force Guide
Ongoing need for organization
13 (CIMO-X1) Inte!’comparlsons of To be kept in force and collabora_ltlon of TCs and
instruments RAs on instrument
intercomparisons

COMMISSION AND STILL IN FORCE

RESOLUTIONS AND DECISIONS OF THE EXECUTIVE COUNCIL RELATED TO THE

Res. / Dec.

Title

Suggested action

Comments

Res 13 (EC-XXXIV)

Development and
comparison of radiometers

To be kept in force

IPCs

Dec 34 (EC-69)

Translation of the ICA

To be kept in force

Ongoing

Dec 36 (EC-69)

Discontinuity of the Concept
of Regional Barometers

Not to be kept in
force

Done

Includes decision on
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ANNEX 2

REPRODUCED TEXT OF THE PREVIOUS RESOLUTIONS, DECISIONS AND
RECOMMENDATIONS PROPOSED TO BE MAINTAINED AFTER CIMO-17

Resolution 5 (CIMO-XV)

GENERIC TERMS OF REFERENCE OF CIMO TESTBEDS AND LEAD CENTRES

THE COMMISSION FOR INSTRUMENTS AND METHODS OF OBSERVATION,

Noting:

€))

2)

The request of the Executive Council at its fifty-ninth session for the Commission to
identify one or more centres of excellence that would serve as a CIMO Lead Centre for
Instrument Development and Testing and to develop terms of reference for such a centre,

The request of the Executive Council at its sixtieth session for the Commission to build
the foundations for the future CIMO testbed instrument facility while addressing
integration of ground-based remote-sensing and in situ observations as appropriate for
future observing networks,

Considering:

€

&)

©))

The ongoing need for testing and for development of guidance to Members on instrument
performances,

The need to establish the principles for the optimal mix of sensing systems to improve
both temporal and spatial capabilities for future operational upper-air networks,

The significant contribution of National Meteorological and Hydrological Services with
special facilities and expertise towards developing guidance for WMO Members, and their
impact on the WMO observing systems,

Recognizing:

€

&)

That testbeds are centres with experimental facilities to assess the capabilities of various
remote-sensing technologies and to provide guidance on remote-sensing instrumentation
from a variety of observing systems, such as guidance concerning the optimal

distribution of the deployment of new observing systems and the best mix of instruments,
or centres for long-term testing of surface in situ observations;

That lead centres are centres of excellence for instrument development and testing that
could be focused on a specific parameter;

Decides to adopt the generic terms of references for CIMO testbeds and lead centres as
provided in Annexes 1 and 2 to this resolution;

Invites Members to submit further proposals for such testbeds and lead centres including a
description of the infrastructure and instrumentation available as well as the proposed main
activities of the testbed/lead centre.
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Recommendation 1 (CIMO-XV)

REGIONAL INSTRUMENT CENTRE CAPABILITIES
AND COMMUNICATION WITH MEMBERS

THE COMMISSION FOR INSTRUMENTS AND METHODS OF OBSERVATION,

Noting:

(1) Recommendation 19 (CIMO-IX) — Establishment of Regional Instrument Centres,

(2) The terms of reference of Regional Instrument Centres (RICs), as published in the Guide
to Meteorological Instruments and Methods of Observations (WMO-No. 8),

(3) The RICs that were established by regional associations,

(4) The Evaluation Scheme for Regional Instrument Centres,

Recognizing:

€y

(2

The need to improve measurement traceability to the International System of Units (SI)
standards in many National Meteorological and Hydrological Services,

That many National Meteorological and Hydrological Services are not aware of the
existence of RICs and of the services they can provide,

Considering:

€y

(2

3

The important role that RICs play in the WMO Integrated Global Observing System to
ensure the quality of observed data by providing traceability of measurements to Si
standards,

The need for the regular assessment of RICs by a recognized authority to verify their
capabilities and performances as requested by the Executive Council at its sixtieth
session,

The availability of an Evaluation Scheme for the auditing of Regional Instrument Centres
based on the terms of reference of the RICs and on the International Organization for
Standardization standard ISO 17025 — General requirements for the competence of
testing and calibration laboratories,

Recommends:

€y

&)

(©))

That RICs develop websites to improve communication with the Members of their Region,
providing information on their capabilities and the services they provide including
relevant contact information, and maintain a database of the standards used by the
Members of the Region and already calibrated by the RIC;

That RICs, in collaboration with the Commission, develop necessary training and capacity
building material and organize training events to improve understanding of traceability of
measurements to international standards and implementation of the concept in Regions;

That RICs make regular use of the Evaluation Scheme for Regional Instrument Centres,
developed by the Commission, communicate the results to Members of the Region and to
the president of the respective regional association to enable the regional association to
assess whether the existing RICs meet their stated requirements; and that regional
associations inform the Commission whether any capacity-building actions are needed;
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(4) That RICs organize regular inter-laboratory comparison between RICs, preferably within
their Region, and publish their results on their dedicated websites and on the WMO
Website;

Further recommends that regional associations be invited to review the results of the
evaluation of their RICs at each session of the regional association.

Recommendation 5 (CIMO-X1V)
DEVELOPMENT OF UV CALIBRATION CENTRES
THE COMMISSISON FOR INSTRUMENTS AND METHODS OF OBSERVATION,
Noting the need to guarantee the quality and traceability of UV measurements,

Considering that there is a need for establishing UV calibration centres, the development of
new reference methods, and the need to insure global comparability of UV observations,

Recommends that:
(1) Members seriously consider establishing UV calibration centres;

(2) A comparison of calibration methodologies at calibration centres be undertaken once
established;

(3) Such a comparison needs to be coordinated through other relevant WMO Technical
Commissions and Programmes and relevant multi-national coordinating bodies.

Recommendation 1 (CIMO-XI1)
POSSIBLE CONFLICTS WITH EXTERNAL STANDARDIZATION ORGANIZATIONS
THE COMMISSION FOR INSTRUMENTS AND METHODS OF OBSERVATION,
Noting:

(1) Recommendation 3 (CIMO-XI) - Participation in the Work of the International
Organization for Standardization (1SO),

(2) That WMO is developing standards in the form of recommendations for application by
Members,

Considering:
(1) Members' active participation in 1ISO which must continue,

(2) That international organizations outside WMO, such as ISO and regional organizations for
standardization, such as the European Committee for Standardization (CEN), are
increasingly dealing with matters related to the measurement of meteorological variables,

(3) That the application of such adopted international and regional standards are normally
obligatory for Members of such multinational bodies and any conflicting national
standards (such as measurement of meteorological variables recommended by WMO)
must be withdrawn,
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Urges Members to:

(1) Take into account these activities to avoid any conflicts with WMO recommendations by
asking their national standard bodies to provide information on relevant activities for
developing standards;

(2) Actively participate in the work of the standard bodies concerned to prevent duplication
of work and diverging results from WMO's recommendations;

(3) Publicize the work of WMO in the area of meteorological standards and the existence of

the Guide to Meteorological Instruments and Methods of Observation as a basic reference
for meteorological measurements.

Recommendation 4 (CIMO-XI)
CALIBRATION OF METEOROLOGICAL AND RELATED GEOPHYSICAL INSTRUMENTS
THE COMMISSION FOR INSTRUMENTS AND METHODS OF OBSERVATION,

Noting Resolution 6 (EC-XLII) - Report of the tenth session of the Commission for
Instruments and Methods of Observation,

Considering:
(1) The increasing number of automatic weather stations,

(2) The complex sensor instrumentation and algorithms associated with automatic weather
stations,

(3) The lack of standards for the calibration of these new types of sensor systems,
Urges Members and WMO Regional Instrument Centres:

(1) To pursue the development of standards for the calibration of advanced sensor
instrumentation in response to performance requirements;

(2) To develop interim references for those variables where no truly objective definition
exists;

(3) To document and publish such information for possible global application.

Recommendation 13 (CIMO-XI)
INTERCOMPARISONS OF INSTRUMENTS
THE COMMISSION FOR INSTRUMENTS AND METHODS OF OBSERVATION,
Noting:

(1) The terms of reference of CIMO as laid down in the WMO General Regulations, Annex |1l
(Basic Documents, No. I, 1991 edition, WMO-No. 15),

(2) Resolution 4 (Cg-Xl) - Instruments and Methods of Observation Programme,



(3

(4)

)
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Resolution 6 (EC-XLII) - Report of the tenth session of the Commission for Instruments
and Methods of Observation,

The Instruments and Methods of Observation Programme of the WMO Third Long-term
Plan,

With appreciation the work already completed or ongoing related to international
comparisons of standard pyrheliometers, radiosondes, ozonesondes, automatic digital
barometers, wind instruments, present weather sensors/systems and solid precipitation
measurements,

Considering:

€y

(2

3

(4)

The importance of intercomparisons to improve the compatibility of measurements made
in various countries and, particularly, for the application of data sets for investigations of
a global nature for both operational applications and for research programmes of all
WMO Programmes,

The usefulness of the intercomparisons already organized and the need for continued
intercomparisons of meteorological and related environmental and geophysical
instruments and methods of observation,

The need to distribute comparison results for the benefit of instrument and data users as
well as manufacturers,

The existence of standard or reference instruments for the field measurements of some
meteorological variables,

Recommends that Members should take note of the high value of instrument
intercomparisons and should consider participating in and/or hosting intercomparisons;

Invites:

@

&)

The appropriate technical commissions concerned to collaborate in the organization of
intercomparisons;

Regional associations to organize intercomparisons in their region in collaboration with
the WMO Secretariat.
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Resolution 13 (EC-XXXI1V)

DEVELOPMENT AND COMPARISON OF RADIOMETERS

THE EXECUTIVE COMMITTEE,

Noting:

€
(2)

Resolution 12 (EC-XXX) - Development and comparisons of radiometers,

Recommendation 18 (CIMO-VIII) - Revision of resolutions of the Executive Committee
based on previous recommendations of the Commission for Instruments and Methods of
Observation,

Considering:

€

(2)
3

That no reliable instrument or satisfactory technique for the accurate measurement or
indirect determination of net radiation is at present available,

That new types of sunshine recorder are available,

The progress made in recent years in developing instruments for the operational
determination of atmospheric turbidity,

Urges Members:

€y

(2

3

(4)

()

(6)

)

To develop, as a matter of urgency, a reliable net pyrradiometer which could serve as a
standard of reference;

Who have developed net pyrradiometers to carry out detailed systematic investigations
in the laboratory, as well as in the field, to study the physical characteristics of the
instrument over the full range of wavelengths to which the instrument must respond,
their performance (under operational conditions and after various intervals of use), and
the effect of the environment on their performance and the stability of their calibration;

To develop an instrument to determine atmospheric turbidity operationally with improved
accuracy;

To develop economical, sturdy and sensitive instruments for measuring net radiation, for
field use;

To develop improved pyranometers which can be used for the study of solar energy
applications;

To continue the work of intercomparison of pyranometers and net pyrradiometers as they
are improved and/or new instruments become available;

Who have developed sunshine recorders to undertake comparisons of these with
conventional instruments;

Invites regional associations to organize comparisons of pyranometers, in order to improve
the accuracy of the network;

Decides that international and regional comparisons of regional and national standard
pyrheliometers be organized, if possible, at least every five years.

Note: This resolution replaces Resolution 12 (EC-XXX), which is no longer in force.
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Decision 34 (EC-69)

TRANSLATION OF THE INTERNATIONAL CLOUD ATLAS (WMO-No. 407)

THE EXECUTIVE COUNCIL,

Recalling Decision 34 (EC-68) — Approval of the new editions of the International Cloud Atlas
(WMO-No. 407),

Noting that the new edition of the International Cloud Atlas — Manual on the observation of
clouds and other meteors (WMO-No. 407) was released in the form of a website
(https://cloudatlas.wmo.int/home.html) on the occasion of the World Meteorological Day 2017
whose theme was “Understanding Clouds”,

Noting also with satisfaction the very large interest shown by Members and the media to this
year’s World Meteorological Day and the International Cloud Atlas,

Noting further:

(1) That several inquiries on the availability of the Atlas in other WMO languages were
received,

(2) That the update of the Atlas was carried out with a very limited budget,

Invites Members to support this effort through voluntary contributions to the CIMO Trust
Fund;

Requests the Secretary-General to arrange for translation of the Atlas into official WMO
languages using voluntary contributions from Members in support of this effort.



https://cloudatlas.wmo.int/home.html
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	1. Progress and Achievements
	1.1 Expert Team on Operational In Situ Technologies (ET-OIST)
	1.1.1 The focus of this expert team is on the evaluation and development of measurement classifications in view of standardization, and on recommended practices and improvement of guidance material. Based on the ET workplan a large number of tasks wer...
	1.1.2 Due to automation and further development of remotely sensed observations (both surface- and satellite-based) there is an increasing interest in combining information from composite observing systems based on very diverse technologies. The integ...
	Migration from manual to automated observations
	1.1.3 The transition of manual to automated observations remains for a long term a big challenge for many Members. Although guidance material is available, and conferences like Technical Conference on Meteorological and Environmental Instruments and M...
	Station classification
	1.1.4 Two tasks addressed the further development of classification schemes of stations situated on land:
	(a) siting classification scheme by variable associated to the exposure of instruments (published in the CIMO Guide, Annex 1.B, Siting Classifications for Surface Observing Stations on Land)
	(b) Measurement Quality Classification Scheme (by measurand), to be published.
	1.1.5 The introduction of the siting classification scheme by Members is ongoing and has resulted in a number of publications providing experiences with the scheme. Many of those publications are accessible through WMO/CIMO Knowledge-sharing portal. A...
	1.1.6 The scheme for the Measurement Quality Classification is finalized and submitted to CIMO-17 for its approval. In this scheme four classes are defined (indicated by from A to D) and for ten variables, called measurands. The classes in this scheme...
	Metadata
	1.1.7 Within the WIGOS framework, a WMO metadata standard has been developed and published as a part of the WMO Regularly Material. For this development, CIMO was represented in the Task Team on the WIGOS Metadata. It was noted that elements, relevant...
	Rainfall Intensity Measurements
	1.1.8 An action was started to develop a standard for the classification of instruments for rainfall intensity measurements. The initiative came from the hydrological community with support from the Commission for Hydrology (CHy). The measurement of p...
	Radiations standards, published by ISO
	1.1.9 ISO has published five standards on solar energy measurements. For more than 25 years these standards are in force but not updated yet. Recently, however, the ISO Technical Committee on Climate Measurements and data has reviewed and proposed to ...
	Snow measurements
	1.1.10 The European Cooperation in Science and Technology (COST) has started an action to design a "European network for a harmonised monitoring of snow for the benefit of climate change scenarios, hydrology and numerical weather prediction" (ESSEM CO...
	1.2 Expert Team on Developments in In Situ Technologies (ET-DIST)
	1.2.1 The ET met via WebEx meetings on a regular basis over the intersessional period to progress most of the items in the work plan.
	1.2.2 Several ET members attended the ICAWS-2017 meeting and presented material that has been developed as a part of the group’s work plan, in particular on economical AWS.
	1.2.3 Collaboration between ET-DIST and ET-OIST has been strong over the intersessional period resulting in two significant joint contribution to the update of the CIMO Guide:
	(a) Automatic cloud type and amount observations including new details on the use of sky cameras; and
	(b) A significant contribution from ET-DIST members has been made towards the development of the new "MEASUREMENT QUALITY CLASSIFICATIONS FOR SURFACE OBSERVING STATIONS ON LAND", referred to simply as the "measurement quality classification scheme", t...
	1.2.4 The CIMO Guide chapters on ceilometers (Part I, Chapter 15), visimeters (Part I, Chapter 9) and present weather sensors (Part I, Chapter 14) were each reviewed and revised in collaboration with other CIMO expert teams.
	1.2.5 Experts noted during the process of contributing to the Present Weather chapter that this chapter needs significant input to bring it up to the overall standard of the other chapters. It is recommended that the Commission request a specific task...
	1.2.6 In addition to the CIMO guide update on automatic cloud type and amount observations, preliminary work was started on the background material for an IOM report on automated cloud type identification. This work should be carried forward to the ne...
	1.2.7 Due to a lack of resources, the specific work on definition of present weather phenomena sensor output uncertainty was not able to be performed. This work should be carried forward to the next intersessional period.
	1.2.8 Due to work loads and likely overlap with the possible Lidar Intercomparison feasibility being performed by ET on instrument Intercomparions (ET-II) this task was not included in the work plan of the ET-DIST. After consideration of the prelimina...
	1.2.9 An "Instrument Performance Monitoring Survey" was carried out and the draft results of the survey were distributed in 2017. Subsequently the results of the survey were used to produce guidance material for  update of the CIMO Guide, and this has...
	1.2.10 Work has progressed for the IOM report on Long-Term Performance of Surface Sensors and will be continued through 2018. To ensure this work continues to a successful completion, the appropriate support needs to be put into place. Therefore it is...
	1.2.11 Good progress was made on guidance material for the design and installation of instruments and measurement infrastructure, to sustain measurements in extreme weather conditions such as in polar and alpine regions. Guidance material for "Extreme...
	1.2.12 The task on creating guidance material for Polar Observations was put on indefinite hold for part of the inter-sessional period due to loss of the assigned expert. The team collaborated with the Global Cryosphere Watch team in developing a new ...
	1.2.13 A significant review of the state of the technology in the industry has been carried out during the intersessional period. It was noted that new devices were appearing in the market place throughout the four year work program, confirming that t...
	1.2.14 A paper based on the work of the ET was presented at ICAWS-17, namely Desktop analysis of commercially available "All in One" and "Compact" weather stations- How well can we do it?  J Warne. The paper confirms that there is a wide range of perf...
	1.2.15 Guidance material on Economical AWS, as an annex to Chapter 1 of Part II for the CIMO Guide, has been prepared and submitted to the CIMO Editorial Board.
	1.2.16 Given the rapid nature of change in this area it is expected there will be continual developments in the technology and implementation methods for low cost AWS. It is therefore recommended that a task for ongoing review of this topic be carried...
	1.2.17 Extensive research and investigation was undertaken into what innovations have been made in this field over the previous five years and it was identified that unfortunately only minimal progress has been made.
	1.2.18 The ET therefore changed focus from reporting on progress that had been made, towards producing guidance material on environmentally friendly practices for users, and suggestions to manufacturers to help stimulate progress in the manufacture of...
	1.2.19 Guidance material on the environmentally friendly practices for the use of radiosondes, and towards potential manufacturing improvements towards producing environmentally friendly radiosondes, have been submitted to the CIMO Editorial Board, to...
	1.2.20 A survey of national practices with respect to Soil Moisture was conducted and the results reviewed.
	1.2.21 Due to a lack of resources in the ET and other higher priority work, the survey results were not able to be progressed into the development of standards on soil moisture measurement for global soil moisture measurements, in support of the Inter...
	1.3 Expert Team on Instrument Intercomparisons (ET-II)
	1.3.1 Over the intersessional period the ET met via WebEx meetings on a regular basis, and had two face-to-face opportunity meetings (while attending other planned events). There was initial enthusiasm in the tasks. The resignation and inability to re...
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	1.3.7 Refer to the previous paragraphs for the item "Intercomparison of ceilometers and lidars for the detection of Aerosols and Volcanic Ash". It is recommended that the proposal for this intercomparison be discussed at CIMO-17.
	1.3.8 Feasibility Study WMO-CIMO Upper-Air Instrument Intercomparison. The previous feasibility study was reviewed and the subsequently re-reviewed by a new project leader, and a report prepared, see "WMO-CIMO Upper-Air Instrument Intercomparison TT-U...
	1.3.9 One new potential future intercomparison has been identified and a feasibility study independently prepared and presented to the ET, namely: "Feasibility Study of an Intercomparison of Thermometers and Radiation Shields". It is recommended that ...
	1.3.10 A proposal has been identified, with expressions of interest from ET-OIST, Lead Centre Italy, NCAR USA and RIC Japan, for the intercomparison of “dual purpose”0F  non-catchment type instruments for solid and liquid precipitation measurement (re...
	1.3.11 There have been no results, papers or outcomes from the national China solid precipitation intercomparison supplied to the ET for review. It is recommended that this task be carried over to the next intersessional period.
	1.3.12 WMO Radiation Intercomparisons: The 4th WMO Regional Pyrheliometer Comparison (RPC) of RA II, jointly held with RA V, had been reviewed and an IOM report is published. It has been identified that the mechanism of regular IPCs is a key element f...
	1.3.13 The previous list of potential International Instrument Intercomparisons recorded at CIMO-16 (WMO n. 1138, Annex II), has been reviewed, categorized and prioritized, and is presented in Annex 1. It is suggested that this table is  reviewed at C...
	1.3.14 There is no CIMO Guide updates resulting from the work of ET-II.
	1.4 Expert Team on Aircraft-Based Observations (ET-AO)
	1.4.1 Much of the work of this expert team has been of an ongoing nature and based on a workplan with quite a large number of tasks and activities, primarily aimed at the development of new or improved documentation and also the implementation of new ...
	1.4.2 The expert team works closely with the CBS expert team on Aircraft-Based Observing systems (ET-ABO). Both expert teams were established in order to continue and develop the work of the previous WMO AMDAR Panel, which ceased activities in 2012. A...
	1.4.3 Air temperature bias in the AMDAR observing system has been an ongoing concern of the programme and data users for many years. Key findings, outcomes and recommendations are to be published in a paper titled, AMDAR Temperature Bias and the Explo...
	Water Vapour Measurement (WVM)
	1.4.4 Presently 148 aircraft (USA: 139, Europe: 9) of the worldwide AMDAR fleets had been equipped with the Water Vapour Sensing System (WVSS-II), which is based on a laser absorption, air-sampling method. Quality control results have shown that humid...
	1.4.5 A strategy for an AMDAR and WVSS-II intercomparison had been established, with a study providing the outcomes of the data analysis expected to be available before the end of 2018.
	1.4.6 A draft version of an IOM report with a complete history of the testing and validation of the WVSS-II system for use as a component of an AMDAR observing system had been finalized. It is expected to be published as an IOM report in the 4th quart...
	Turbulence
	1.4.7 Unexpected turbulence encounters are a leading source of occupant injuries. Turbulence is often invisible to both pilots and remote sensing devices (for example radar), therefore in situ aircraft observations will help to reduce turbulence impac...
	Developments with AMDAR Software
	1.4.8 The coordination of the development of AMDAR On-board Software (AOS) is an ongoing task to interact with commercial avionics developers towards a more standardised approach to AOS availability. Such development should be based on the AOS Functio...
	1.4.9 A database of known AOS implementations by WMO Members has been compiled and is available via the WMO/AMDAR website. This metadata will eventually become a part of the Aircraft-Based Observing System metadata repository within OSCAR/Surface. Gui...
	Regulatory Material
	1.4.10 Guidance material on Aircraft Based Observations is available in the new Guide to Aircraft-Based Observations (WMO-No. 1200). This Guide refers to the CIMO Guide (WMO-No. 8, Part II, Chapter III, Aircraft-Based Observations) explaining the meas...
	Unmanned Aerial Vehicles (UAV)
	1.4.11 The team has investigated the rapid and ongoing development of UAV and “drone” technologies and the potential opportunities to employ such technology to operationally observe meteorological variables. It was found that advances have been made w...
	1.5 Task Team on Radiation References (TT-RadRef)
	1.5.1 Over the current CIMO inter-sessional period there has only been one special meeting of the Task Team, and a number of ad hoc meetings (for example, during the International Pyrheliometer Comparison (IPC), in 2015). Given the nature of the workp...
	1.5.2 All the elements of the workplan that have few dependencies on other activities in the work plan have been successfully completed. Where there are key dependencies, specifically the confirmation of a specific change in traceability to the Intern...
	1.5.3 There has been considerable work at Physikalish-Meteorologisches Observatorium Davos – World Radiation Centre (PMOD/WRC) related to the WRR-SI relationship, including the continuing development of the cryogenic radiometer to enhance its ability ...
	Implementation after EC approved scale changes
	1.5.4 Through PMOD and the Global Climate Observing System (GCOS) Baseline Surface Radiation Network (BSRN), investigations on the impact of scale changes for both solar and terrestrial (longwave) radiation to radiation databases have concluded that i...
	Special TT meeting on traceability of terrestrial radiation measurements
	1.5.5 The special meeting on traceability of terrestrial radiation measurements highlighted a number of issues and suggested activities to resolve them; the report of the meeting is being finalized and should be available in 2018. The meeting was very...
	1.5.6 Through the work of the field experiments of the TT in Japan and Australia and its collaboration with an intercomparison sponsored by BSRN in the USA, the results are supporting the PMOD evidence of a 4-5 Wm-2 offset between the instruments of t...
	1.5.7 Recent work published by the CIMO Testbed in Izania also demonstrated the same difference between complex radiative transfer models and instruments calibrated to WISG.
	1.5.8 As a result of the compelling evidence of a 4-5 Wm-2 offset in moderate atmospheric water vapour concentrations, the special meeting recommended increasing the nominal 95 % uncertainty of field measurements promoted by CIMO and BSRN from 5 Wm-2 ...
	1.5.9 The special meeting of the TT also made detailed examinations of the current traceability chain to the WISG, and the potential to establish a replacement of the WISG using blackbodies and absolute instruments. The outcome was that while there wa...
	Future responsibility for solar and terrestrial (longwave) references
	1.5.10 Future responsibility for solar and longwave references was examined earlier in the intersessional period and it was determined that WMO sponsored intercomparisons like the IPC and coincident comparisons for spectral and terrestrial radiometers...
	1.5.11 The TT was asked to advise WMO if other international and/or national agencies should be responsible and accountable for radiation references. During the intersession period the evidence was quite clear that given the specialized nature of sola...
	WISG Governance
	1.5.12 When the WISG was established as an interim terrestrial radiation standard by CIMO, PMOD/WRC was given responsibility and authority for the WISG. As the WISG, an interim reference, has now been in operation for over a decade and the instruments...
	Importance of BSRN Metadata
	1.5.13 In the development of the agenda for the special TT meeting it became clear that a significant amount of metadata related to terrestrial radiation measurements and decision processes within BSRN appear to be unavailable as a result of the trans...
	1.5.14 As CIMO has a significant role in the WIGOS measurement community and the measurement foundations of GCOS, and as at the seventieth session of the WMO Executive Council a new WMO organization structure were proposed, there should be an CIMO-typ...
	(a) the past and future BSRN metadata are accessible after organizational changes, and
	(b) the BSRN quality requirements for station and data validity continue conform to GCOS principles.
	Future activities
	1.5.15 The need for a specialist group on Radiation Standards have been proven over the intersessional period and as a result the suggested activities for a TT or equivalent have been proposed in CIMO-17/DOC 4.2(1).
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