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MATERIAL ARRANGEMENTS FOR THE SESSION

Venue
The seventeenth session of the Regional Association VI (RA VI-17) will be held in Geneva from
7 to 9 February 2018, at the WMO headquarters building, 7 bis, avenue de la Paix. The
opening ceremony will take place at 9.30 a.m. on Wednesday 7 February 2018 in salle Obasi.
The Regional Conference (RECO) will be held at the same venue from 5 to 6 February 2018.
Working languages
During the session, simultaneous interpretation in four WMO official languages (English, French,
Russian and Spanish) will be provided in the main conference room. Additional meeting rooms
without interpretation facilities will also be available.
The RECO 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 173(b) of the WMO General
Regulations. According to Regulation 172 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 on the RA VI-17 website
(RA VI-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 the four languages will be posted as soon as
possible after the session on the RA VI-17 website in the folder “Provisional Report”.
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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
RA VI-17 session website (http://meetings.wmo.int/RA-VI-17).
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 RECO and the seventeenth session of the Regional Association VI (RA VI-17)
will take place at the conference information and registration desk at the WMO Headquarters
and start on 4 February 2018, from 4 p.m. to 6 p.m. It will continue throughout the RECO and
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.
Internet facilities
Wireless Internet connection (Wi-Fi) will be available in the main conference room and at the
WMO Conference Center. The access is free and does not require a password.
Entry requirements
All participants who require a valid visa for admission to Switzerland should make their
application for visas directly to the competent representation of Switzerland responsible for the
applicant’s country of residence. Applications must be made as soon as possible (minimum
20 days but maximum 3 months before departure). Please inform us through cer@wmo.int, if
you require an individual invitation letter for your visa application.
Switzerland applies Schengen regulations for the issuance of visas. This means that all
participants requiring a visa to enter Switzerland should apply for their visa directly to the
Embassy or Consulate-General of Switzerland in their country. In cases where no Swiss
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Embassy or Consulate is available, participants should apply to the country designated by
Switzerland to handle visa applications.
Under Schengen regulations, it is necessary for each visa applicant to make an appointment
and to present him/herself in person, in order to submit and register biometric data. On
11 October 2011, the Schengen member states introduced the Visa Information System (VIS),
which is used to store biometric data of Schengen visa applicants. Data remains valid in the
VIS system for a period of 5 years.
Time needed to obtain a visa may vary from case to case. It is strongly recommended that
delegates inform themselves on the relevant appointment system and procedures as early as
possible, to ensure that the visa may be issued in a timely manner. Delegates can find this
information on relevant national government websites, or they can consult directly with the
Swiss Embassy/Consulate in the applicant’s country of residence.
In cases where no diplomatic relations exist between a Member and Switzerland, or where a
Member considers that some difficulties may be experienced in obtaining visas, delegates can
submit a visa request directly to the Secretary-General of the World Meteorological
Organization, in accordance with Annex I of the General Regulations of the Organization, who
will in turn submit it to Switzerland for advice or assistance.
Such requests must contain all the necessary details: name, surname, date and place of birth,
father's name, nationality, passport number, date and place of issue, expiry date, profession,
place where the visa is to be issued, and duration of stay in Switzerland. Requests should be
received by the Secretary-General as far in advance of the meeting as possible.
Additional information regarding entry visas for Switzerland and Swiss representation abroad
may be found through the following links:
http://www.bfm.admin.ch/bfm/en/home/themen/einreise/merkblatt_einreise.html
http://www.eda.admin.ch/eda/en/home/reps.html.
Transportation
Hotels in Geneva provide all guests, upon demand, with a free ticket for public transport. In
addition, upon arrival at Geneva airport, free tickets are available from the machine in the
baggage conveyor Hall before passing customs.
General information on how to get to WMO from the airport and how to get to the City centre
can be found on the WMO website: Here.
Currency
The local currency is the Swiss Franc (CHF).
The average exchange rate is as follows:
1 Euro = 1.14 CHF
1 USD = 0.97 CHF
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/che/en/.
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It is strongly recommended that you take out personal medical insurance for the duration of
the trip.
Electricity
Power systems are generally 230 volts and 50 Hz. An adaptor may be necessary.
Participants are advised to bring their own plug adapters to plug into Swiss power sockets.
Information on the appropriate plugs may be found on the Internet (for example, at:
http://www.iec.ch/worldplugs/typeJ.htm).
Use of mobile telephones
Participants are kindly reminded that, as a courtesy to their colleagues, their mobile
telephones should be muted on entry to the conference room. Participants are requested to
hold phone conversations outside of the conference rooms.
Local climate in February
Climate data during February in Geneva are listed below:
Mean
Mean
Mean
Mean
Mean
Mean
Mean

temperature
maximum temperature
minimum temperature
relative humidity
precipitation
number of days with precipitation ≥1 mm
duration of sunshine

2°C
5°C
-1°C
85%
80mm
13 days
3 h/day

Updated weather information can be found on the MeteoSuisse website
(http://www.meteosuisse.admin.ch).
Hotel reservation
Participants are advised that hotel accommodation in Geneva and the surrounding area may be
scarce. Participants should inquire with the hotels to see if it is possible to have special UN
rates for the dates of their stay. Please find below the list of some of the hotels located in the
vicinity of WMO.
1.

Hotel Ibis Genève Centre Lac
Rue De Berne 26, Pâquis, 1201 Geneva, Switzerland

2.

Hotel Drake-Longchamp
Rue Butini 7, Pâquis, 1202 Geneva, Switzerland

3.

Hotel Ibis Genève Centre Nations
Rue du Grand Pré 33-35, 1201 Geneva, Switzerland

4.

Hotel Les Nations
Rue du Grand Pré 62, 1202 Geneva, Switzerland

5.

Hotel Eden
Rue de Lausanne 135, 1202 Geneva, Switzerland

6.

Hotel Mon Repos
Rue de Lausanne 131, 1202 Geneva, Switzerland
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For more information, you can consult the Geneva Tourism official website.
___________
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DOCUMENT PROCESSING FOR THE SEVENTEENTH SESSION
OF THE REGIONAL ASSOCIATION VI
Document types for the seventeenth session of the Regional Association VI
(1)

(2)

The seventeenth session of the Regional Association VI (RA VI-17) will use two types of
document:
-

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

-

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

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 RA VI that concern only the internal
activities of the Association, 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
163(a);

(b)

Decisions (optional) place on record instructions/directives to the Management
Group from RA VI, Congress or EC resolutions or decisions, or provide records of RA
VI opinions/observations on a specific topic, procedural decisions and other
decisions pertaining to the internal matters of RA VI, in line with General Regulation
163(b);
The decision justification 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 RA VI 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 163(c);

Document processing
(3)

The first version (DRAFT 1) of documents will be published on the RA VI-17 website, and
Members of the Association will be invited to send suggestions for improving the
document to the Secretariat (ravi17.plenary@wmo.int). These proposals will be assessed
and the second draft (DRAFT 2) will be posted on the RA VI-17 website. These
documents will be available in the four working languages of the Association.
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(4)

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

(5)

During the session, the chairperson 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.

(6)

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 RA VI-17 website in the PROVISIONAL REPORT
folder. Alternatively, the chairperson 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 RA VI17 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.

(7)

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
English, French and Russian.

Post-session publication
(8)

Approved documents from the session will be translated into the four working languages
of the Association and placed on the RA VI-17 website in the PROVISIONAL REPORT
(Approved documents) folder.

(9)

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 four
working languages of the Association. A second part of the report, consisting of
information documents will also be published, in English only.
__________
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CONSOLIDATED SUMMARY REPORTS: (I) RA VI PRESIDENT;
(II) CHAIRPERSONS OF THE WORKING GROUPS AND
LEADER OF THE TASK TEAM ON REGIONAL OPERATING PLAN
(III) WMO REPRESENTATIVE FOR EUROPE
(I)

RA VI PRESIDENT

Elected by the Regional Association VI at its sixteenth session.
Performed his duties following the Regulation 167 of the WMO General Regulations, with due
account being taken of the deliverables outlined in the RA VI Operating Plan.
Deliverables:
•

Presided over the meetings of the Management Group of RA VI, as well as several
other meetings e.g. meetings of the Presidents of Regional Associations and the
Task Team on Policy as a part of the Expert Group on GMAS of the EC WG DRR;

•

Guided and coordinated the activities of the association and its working groups
between sessions of the association;

•

Presented the views of the association to Congress at its regular sixteenth session
(May-June 2015) and to the Executive Council at its sessions: EC-66 (June 2014),
EC-67 (June 2015), EC-68 (June 2016), EC-69 (May 2017);

•

Represented the association in sessions of other WMO constituent bodies;

•

Conducted, either directly or through the Secretary-General on behalf of the
association, correspondence on matters relating to the activities of the association;

Activities and achievements in RA VI
(a)

The successful implementation and performance of the new structure of the subsidiary
bodies:
•

Management Group,

•

three Working Groups, and

•

a number of Task Teams.

This action-oriented working mechanism contributed to the effective work throughout the
intersessional period, and to delivery of the expected outcomes;
(b)

Establishment of the RA VI Operating Plan (2012–2015) with a continuous review/update
process, and the execution of the Operating Plan following the adoption by Cg-XVI of the
WMO Strategic Plan (2012–2015). Development of a new RA VI Operating Plan (2016–
2019) that is harmonized with the WMO Strategic Plan 2016–2019. This Operating Plan
covers two consecutive periods: (2015–2017) and (2018–2019), in order to facilitate
proper performance of the RA VI subsidiary bodies. Active involvement in development of
the WMO Strategic Plan 2020-2023 and the process of the WMO Reform;

(c)

The progress in the implementation of the regional elements of the GFCS such as: the
successful adoption of the operating plan of the RA VI RCC-Network; the implementation
of pilot activities in introducing of Climate Watch Services in the Region; achieved
sustainability of the (1) South-East European COF (SEECOF), (2) further expansion of the
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RA VI RCOFs by the establishment of the North-Eurasia COF (NEACOF) with the
participation of RA VI and RA II Members, and (3) establishment of a Mediterranean COF
(MEDCOF) interregional cooperation between RA VI and RA I with the bridging
collaboration with SEECOF and North African COF (PRESANORD);
(d)

The significant progress in the implementation of WIS including: establishment of an
effective mechanism for monitoring the WIS implementation through a regional focal
point (provided by the DWD, Germany); putting into operation of the planned GISCs in
RA VI by the respective host countries; designation of the National Centres and WIS focal
points by the Members; deployment of the new RMDCN led by ECMWF along with the
steady progress with the migration to the table-driven code forms by the majority of the
RA VI Members;

(e)

The preparation of the RA VI WIGOS Implementation Plan for regional and national
WIGOS-related activities; Eurasian cooperation on WIGOS between RA VI and RA II has
been successfully initiated; Turkish State Meteorological Service, in collaboration with
WMO, had developed an online web based WMO Radar Database - recognized as a critical
tool in the provision of WIGOS radar related metadata;

(f)

Interregional collaboration involving three regional associations (RA VI, RA I, RA II) has
been established by setting up of the first Regional Specialized Meteorological Centre on
Atmospheric Sand and Dust Forecast for Northern Africa, Middle East and Europe, hosted
by Spain, through the joint partnership of the AEMET and the Barcelona Supercomputer
Centre;

(g)

The sustainability of the RA VI Hydrology Forum as a platform for hydrologists within the
Region to discuss matters of common concern;

(h)

The progress in developing methodologies, sharing experience and engaging Members in
conducting analysis of the socio-economic benefits (SEB) and followed-up by Task Team
on SEB, inter alia producing several articles, and contributing to the WMO handbook on
Cost-Benefit Analysis for Weather, Climate and Hydrological Services; furthermore,
various Members are involved in socioeconomic analysis regarding the promotion of
climate services as part of COPERNICUS C3S, EU H2020 and Joint Programming Initiative
Climate ERA4CS.

(i)

Continuous DRR capacity development activities through: (1) the completion of a two
phased project for the Western Balkans and Turkey with financial support from the
European Commission DG for Enlargement, and in close collaboration with the UNDP (in
phase one) and with the UNISDR (in phase two); (2) the two Flash Flood Guidance
Systems projects for the South Eastern Europe, Black Sea and Middle East, in
cooperation with NOAA and financial support from USAID; (3) project in the Middle East
(Jordan and Lebanon) for provision of services in support of water management, DRR
and adaptation to climate change that was financially supported by the Swiss Agency for
Development and Cooperation; (4) WMO collaboration with UNHCR during the refugee
crisis in Europe through provision of meteorological support, including direct collaboration
with operational forecasters from countries on route of refugees; (5) Establishment of a
RA VI focal point on DRR following decision of Cg-17.

(j)

Initiative for closer collaboration on multi-hazard early warnings in South East Europe
(SEE) was put forward following ICSEED deliberations during the Cg-17 and other
informal meetings. Jointly with SEE Members WMO initiated development of a South-East
European Multi-Hazard Early Warning Advisory System (SEE-MHEWS-A) with initial
support from the U.S. Agency for International Development, Office of U.S. Foreign
Disaster Assistance. With broad participation of experts from a range of RA VI Members a
detailed Implementation Plan was developed. The Plan provides guidelines for
development of the technical part of the system and for all activities necessary to
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establish advisory system operations by mid-2023. The financial support for the second
phase of the SEE-MHEWS-A project was approved soon after completion of the first
phase.
(k)

RA VI European Conference on Meteorology for Aviation was held with a view to raise
awareness among RA VI Members concerning current and future developments in Europe
towards more efficient organization of the air traffic in the Region as formulated in the
European Air Traffic Management Master Plan, as a key element of the European Single
European Sky and related institutional and technological changes with impacts on the
provision of MET service.

(l)

Active involvement of the Association, through its president, in the teamwork and
partnership with the WMO constituent and subsidiary bodies along with the close
collaboration with the WMO Secretariat, in particular the Regional Office for Europe;
several initiatives for the improvement of the effective and efficient performance of WMO,
in particular regarding the proposal for the amendment to the WMO General Regulations
considering the role and responsibilities of the regional associations;

(m) Initiative for issuing WMO/GCOS guidance or recommendation to Members in performing
the transition process from manned to automatic observation stations to preserve
homogenization of the referent climate stations.
Also, the RA VI president carried out such specific duties as:
•

Member of the WMO Executive Council and EC Working groups (SOP, DRR),

•

Member of ICG WIGOS and EC Focal Point for WIGOS,

•

Member of the Implementation/Coordination Team on PWS of the CBS/OPAG-PWS
ICT/PWSD and PWSD Coordinator on Regional Association Liaison,

•

Chair of the Task Team on Policy of the GMAS Expert Group of the EC WG DRR,

•

Chair of the Steering Committee of the SEE-MHEWS-A project.

In performing his duties the president was assisted by the RA VI vice-president, elected by the
RA at its 16th session and by the Regional hydrological adviser, designated by the RA at its
ordinary session in accordance with Regulation 33.
Also, the RA VI president was assisted by the RA VI Management Group and the WMO Regional
Office for Europe.

Recommendations for the next intersession period:
•

Continue to implement Regional WIGOS Centres as virtual centres, where a group
of NMHSs would share the relevant tasks among them under the overall
coordination of one of them;

•

RWCs need not cover the Region as a whole; tasks could be shared between
Regional WIGOS Centres covering subregions, with areas of responsibility aligned
with existing geographic or linguistic boundaries within the Region;

•

In RA VI, the existing EUMETNET activities could be strengthened and broadened to
encompass several intended Regional WIGOS Centres functionalities at the WMO
level;

•

Facilitate the National WIGOS Implementation;

•

The Members of the Eurasian subregion are invited to consider possible
implementation of a MHEWS-A project, similar to the one being implemented in SEE;
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•

Establish a RWC for the Adriatic Sea area as a virtual centre and refine the
functionalities of this centre. The proposed RWC will complement the existing WIS
DCPC for the Adriatic Sea area and Croatia will be leading;

•

Explore possibilities to establish a WMO-IOC Regional Marine Instrument Centre for
the Adriatic Sea as a distributed centre where the service for instruments and
measurements would be provided by the oceanographic institute(s) - for
oceanografic part and by the NMHS(s) – for marine meteorological part.

(II) CHAIRPERSONS OF THE WORKING GROUPS, AND LEADER OF THE TASK TEAM
ON REGIONAL OPERATING PLAN
Working Group on Technology Development and Implementation (WG TDI)
WG TDI is established by the Resolution 9 at the sixteenth session of RA VI, and performed
under the work programme for the period 2013–2017 following the RA VI Operating Plan.
Deliverables:
•

Reviewed and updated RA VI WIGOS Implementation Plan;

•

Increased awareness and true understanding of the WIGOS among the Members in
RA VI through workshops and trainings;

•

Carried out data quality monitoring and displayed information on SYNOP and
radiosonde data by using EUCOS portal under EUMETNET Observation Programme;

•

Prepared draft concept for establishment of Regional WIGOS Centres in RA VI;

•

Prepared and implemented concept and functions of virtual Regional WIGOS
Centres;

•

Prepared draft proposal for the radar data exchange and establishment of subregional radar networks in RA VI;

•

Prepared template for a standard automatic observing station/measurement field
together with suggestion for interaction of national and private partner networks for
the WIGOS implementation at national level;

•

Carried out assessment on the readiness, compliance and implementation of
WIGOS among the Members;

•

A survey on the traceability and capacity building needs in RA VI was carried out
which indicates that one third in NMHSs require traceability assurance and trainings
on metrology by RICs;

•

Inter-laboratory comparison (ILC) for basic meteorological parameters
(temperature, pressure, humidity) was organized with the participation of 18 NMHSs.
The ILC was organised in accordance to ISO/IEC 17043 standard;

•

The ILC report has been prepared, published and submitted to WMO to be
published as a report on Instruments and Observing Methods;

•

Workshops and training activities have been organized for capacity building and
improving the data quality;

•

A database on calibration and measurement capabilities of 21 NHMSs in RA VI was
prepared and submitted to the WMO Secretariat for the WMO Country Profile
Database;

•

Migration to TDCF in RA VI has been monitored via the reports from focal points,
and support has been provided to focal points in case of any request. (Migration to
TDCF has been fulfilled as for Synop: 80 %; Temp: 79 % Pilot: 50 %;
Climat: 49 % in RA VI);
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•

Status of RMTN has been monitored and required support was provided to the
members to be connected to RMDCN;

•

Contribution was provided to multicast issues of RMDCN;

•

Contribution was provided to IPV6 issues of RMDCN;

•

The list of WIS focal points and regular contacts was updated (Albania, Lebanon,
Syria missing);

•

A survey on the assessment of the achieved, ongoing and planned activities
regarding WIS implementation by NMHSs in RA VI was applied;

•

A SWOT analysis of WIS operation in RA VI has been done;

•

Data discovery/Metadata of WIS is well developed in RA VI;

•

Improvements and new development in global weather models has been monitored;

•

Improvements and new development in local area weather model has been
monitored;

•

Radar networks for radar data exchange has been analysed;

•

Availability of lightning data (e.g. the UK Met Office long range lightning data
available via Eumetcast) has been analysed;

•

RMTN – RMDCN – WIS Monitoring has been carried out;

•

Annually the RMTN scheme (including RMDCN) was updated, taking into account
comments and suggestions from those centers responsible for RTH;

•

Organized and contributed to the events listed in the Annex below.

Recommendations for the next intersessional period:
•

Task teams should be structured and strengthened with required expertise and full
coverage of the Region;

•

The activities (e.g. workshops, training conferences, etc.) should be continued for
increasing the awareness on WIGOS;

•

RWCs should be designed and established with a view to cover whole region and to
meet the requirements;

•

RBON with new concept based on the regional requirements should be developed
and established;

•

The Members should be encouraged for exchanging radar data and establishment of
sub-regional radar networks for a better and effective utilization of weather radars;

•

The utilization of RICs should be encouraged and new RICs nominations should be
supported;

•

Supervision of migration to table driven code forms (MTDCF) should be maintained
during the next period;

•

If a strong task team on MTDCF could not be established in the next period, the
task team should be downgraded to a Rapporteur;

•

Task Team on RMDCN can be dismissed and await for next concept from CBS;

•

For WIS issues, the working mechanism, based on a single focal point/rapporteur,
should be complemented by a closer cooperation with CBS ETs (OPAG-ISS) to
ensure better communication from/to the Member States;

•

The evolution of the WIS should take into account the weaknesses demonstrated so
far. A more balanced trade-off between WIS concept (the vision) and WIS capacity
(the real world) is necessary to drive the system from a niche expertise to a shared
knowledge;

•

The efforts should facilitate the implementation and the development of the WIS
across the Programs and the works of Technical Commissions of WMO (including
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JCOMM), avoiding duplicated and independent similar initiatives. WIS should be
perceived as a real common infrastructure;
•

Rapporteur on WIS should observe activities regarding WIS 2.0 with cloud
technologies to be developed by CBS;

•

Capacity building activities should be supported and organized;

•

Cooperation with other Regions should be improved.

Working Group on Climate and Hydrology (WG CH)
WG CH is established by the Resolution 10 at the sixteenth session of RA VI, and
performed under the work programme for the period 2013–2017 following the RA VI Operating
Plan,
Deliverables:
•

Draft Operation Plan of the RCC network;

•

Climate Watch Advisories for RA VI;

•

Website for NMHSs of WMO RA VI (Europe) with protected access to present and
past Climate Watch Advisories;

•

The guidance document for Climate Watch Implementation (WMO Bulletin 65, 28-31);

•

An overview document of ongoing and planned projects and activities in RA VI
focused on transboundary hydrological cooperation in the river basins of the Rhine,
Moselle/Saar, Sava and Danube;

•

An article in MeteoWorld promoting open data policies (case of Israel open data
policy);

•

Contributed to WaterML2.0 and a WIGOS metadata profile;

•

Submission of a proposal to a European Commission tender call from the ECMWF
related to the collection and processing of in-situ observations;

•

Contributed to the deliverables of the WMO Commission on Climatology, and in
particular: (1) Guidance on RCCs and RCOFs operations, (2) a Concept note and
technical guidance on National Climate Outlook Forums, (3) the Climate Service
Toolkit and (4) the CSIS operations and coordination meetings;

•

Significant economic benefits of agrometeorological services were proved, as per
the case studies;

•

METEOALARM warnings for agriculture of available NMHSs were evaluated;

•

Organized and contributed to the events listed in the Annex below;

•

Final report of the Working Group on Climate and Hydrology for the intersessional
period 2013-2017.

Recommendations for the next intersessional period:
•

Strengthen the service dimension in RCC/RCOFs products, including needs for new
products and including the linkage with the Hydrological side;

•

Improve the feedback process and consequently the reactivity of the RCC and the
RCOFs;

•

There is a need for the RCC-Network and RCOFs to evolve towards more efficient
climate services; Incorporate the C3S issues inside the RCC/RCOFs processes,
including the impact on the governance;

•

Take into account the CSIS aspects (e.g. help desk function, trainings, linkage with
the UIP, …);
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•

Improve the visibility of the RCC and RCOFs activities (outreach);

•

The introduction of the climate change dimension into the RCC/RCOFs portfolio
need further discussion, especially regarding country needs and specificities;

•

Coordination with existing WMO Technical Commissions is crucial, to avoid
duplication and optimize the use of resources (especially the volunteers);

•

Follow-up to the potential evolution in the structures of the Technical Commissions;

•

The development and implementation of the seamless concept of Data Processing
and Forecasting System(with the 2019 target);

•

There are no guidelines available for economic evaluation of agrometeorological
services and products, which should be further addressed in future activities;

•

Agrometeorology should approach the whole agri food chain upstream the field
(seed industry, chemical industry, machinery industry and so on) and downstream
(storage, food processing, wholesale and retail trade). Furthermore,
agrometeorological activities should involve not only agrometeorological services
but also private subjects (farmers, industries, agronomists, etc.). This is particularly
important in order to avoid lack of agrometeorological information in case of
reduction in public funds;

•

For purposes of agriculture management, more days should be taken into account
when issuing warnings on Meteoalarm. Development of specific warnings is relevant;

•

More intensive exchange of information between NMHSs and agrometeorological
networks is needed to reduce agrometeorological data gaps;

•

Expertise and data base of NMHSs is of crucial importance for filling the gaps in
AWS data;

•

Demands for agrometeorological services based on Sentinel data ought to be placed
to Copernicus Programme, stimulating in this way, creation of value added services
for farmers;

•

Make available the satellite data related to soil and biosphere conditions;

•

Enhance the cooperation with the hydrological institutes and expert teams on
drought; Research Institutions, Universities, ministries, weather and hydrological
services (both private and public sector) and addressed stakeholders have better to
interact and cooperate in interdisciplinary manner in order to improve and
implement agrometeorological methods at the stakeholder level;

•

There is a need to force regionalized, tailored, up-to date services for various
stakeholder groups and sectors;

•

Use of scientific conferences for following actual research activities, not only in the
field of (agro)meteorology but in related research fields such as hydrology,
agronomy, plant protection, remote sensing, agricultural technology development
etc.;

•

A common platform should be established for organizing Know-How/Best practice
exchange, cooperation in implementing operational applications, supporting data
exchange, gap filling for i.e. agromet. purposes;

•

The proposal on the possible future working structure of the Working Group on
Climate and Hydrology within the Working structure of RA VI has been submitted to
the Management Group of RA VI and the RA VI president through the Final report.
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Working Group on Service Delivery and Partnership (WG SDP)
WG SDP is established by the Resolution 11 at the sixteenth session of RA VI, and
performed under the work programme for the period 2013–2017 following the RA VI
Operating Plan.
Deliverables:
•

Contributed to the preparation and realization of RA VI Conference on Aviation
Meteorology (ECMA 2015);

•

Supported CAeM ET-CCP to establish an European network of aviation experts;

•

Drafted a template for a newsletter on aeronautical meteorology;

•

Organized a joint WMO EMS EUMETNET Communication workshop for public
relations personnel at NHMSs each year back to back with the EMS meeting;

•

Established a network of public relations personnel at NHMSs;

•

Monitored and analysed Social Economic Benefit (SEB) studies in the region;

•

Compiled a summary report of SEB studies and lessons learnt;

•

Several sessions on Socio-Economic Benefits and closely related themes were
staged in the annual EMS meetings;

•

Contributed to the World Bank/WMO supported SEB course in Zagreb (2015);

•

Contributed to the Valuing Weather and Climate: Economic Assessment of
Meteorological and Hydrological Services, 2015 (WMO-No.1153);

•

Supported several EU co-funded studies with respect to SEB aspects of climate
services;

•

Monitored developments with regard to relevant EU activities;

•

Annual and ad-hoc Reporting to the community based on the annual Roadmaps
released by the EU (H2020, roadmaps, advice mechanism, Copernicus, …);

•

Provided information note to international advisors on the Copernicus programme;

•

Supported WMO RA VI workshop on RCC implementation on the potential of the
Copernicus Climate Change Service;

•

Conducted a survey to Members gathering practices for warning services and
impact based warning verification;

•

Analysed the best practices of weather warning in RA VI as well as the possibilities
to mentor the staff of the colleague NMHSs and reported on it;

•

Drafted a proposal for twinning activities in the Region;

•

Developed a recommendation on impact based warning verification;

•

Reported on how CAP will be utilized for warning data exchange;

•

Organized and contributed to the events listed in the Annex below.

Recommendations for the next intersessional period:
•

A future working bodies of the Region should concentrate on a coordinating role
between TCs and Programmes supporting ROE in its duty to gather information and
create synergies and useful connections using existing initiatives rather than
producing reports and duplicating efforts of existing WGs or OPAGs. This will
strengthen the important connection between TC, RA VI and other international
organizations so as to fulfil RA VI needs in line with its operational plan;

•

Working bodies should have realistic goals and necessary support and financial
resources should be secured. It makes no sense to compile a task wish list without
securing at least a minimum financial support for carrying out the tasks. This is why
it becomes more and more difficult to find volunteers;
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•

Strengthen the synergies between ongoing initiatives in the Region to optimize the
available resources. A transparency and visibility on what is going on is necessary
to avoid duplication;

•

Continue to conduct studies on Socio-Economic Benefits of climate services and
share the outcomes and lessons with Members; particularly relevant applications
are: adaptation oriented climate services and large investments in infrastructure;

•

Utilize the lessons in SEB studies to improve service development and to better link
R&D and service provision internally in the NM(H)S;

•

Analyse broad scoped radical changes and very large infrastructural investments;

•

Consider a COST Action (EU funded) with regard to SEB, provided that also climate
services are included in the proposal;

•

The Regional Association should recall the importance of and make use of the Joint
WMO/EUMETSAT/EUMETNET Liaison Office to the EU in Brussels;

•

Regional Association should strive to complement existing coordination mechanisms
(see above) rather than repeating information already provided through other
channels;

•

Establish a pilot twinning project on warning services;

•

Establish proper mechanisms so as to keep the Region informed about aeronautical
meteorology developments, in particular on ICAO GANP, Met Panel, Single
European Sky / SESAR.

The Task Team on Regional Operating Plan (TT ROP)
TT ROP is established, by the Management Group of RA VI, immediately after the sixteenth
session of RA VI, in Helsinki in September 2013. TT ROP performed under the work
programme for the period 2013–2017 following the RA VI Operating Plan.
Deliverables:
•

Support to the Management Group in ensuring continuity of the strategic planning
process and developing coordinated regional inputs for the WMO Strategic Plan and
related Operating Plan;

•

Formulated the priorities of the Region for inputs to the new WMO Strategic Plan
2016 – 2019, based on the outcome and actions recorded at the RA VI session;

•

Worked out the regional Key Objectives as well as Key Performance Indicators,
taking into account the program of the RA VI Working Groups and the WMO SP;

•

Formed the base for the Operation Plan of the Region for 2016 – 2019;

•

Provided inputs to the WMO SP 2016 – 2019, upon request;

•

Support to the Management Group in the planning of the Regional Conference,
planned in connection with the 17th session of RA VI; and

•

Gathered the regional perspective for the WMO Strategic Plan 2020 – 2023.

RA VI-17/INF. 2.1, p. 10
(III) WMO REPRESENTATIVE FOR EUROPE
Regional Office for Europe in its work followed the Terms of reference for the Regional Office
for Europe and NMHSs’ priorities, as agreed by the Association at its 16th session, namely:
(a)

Coping with issues related to the economic conditions affecting the NMHSs: constant
pressure for budget and staff cuts, insufficient qualified personnel, and difficulties to
maintain and sustain basic functions due to lack of resources;

(b)

Enhancement of climate services – implementation of GFCS at regional and national level;

(c)

Implementation of WIGOS and WIS (noting that WIS implementation has already been in
progress), including focus on concrete and urgent needs related to the maintenance and
improvement of the observing systems and the quality of observations;

(d)

Enhancement of services: PWS, DRR/EWS, aviation and related services as well as
demonstration and communication of the resulting social and economic benefits;

(e)

Enhanced international cooperation and partnership: raising the effectiveness and
efficiency of the regional activities, building common position on issues like data policy,
commercialization and public/private sector relationships;

Deliverables:
•

Support to the RA VI president, vice-president, hydrological advisor, working
groups and task teams;

Advocacy missions:
•

Increase of the visibility and contribute to development of collaboration and
partnership in/with:
-

Albania - meetings with the Permanent Representative, and Ministry of
Interior;

-

Armenia - meeting with the Deputy Minister of Interior;

-

Belarus - meeting with the Minister of Environment in Minsk; meetings with
the Ambassador, Permanent Representative of the Republic of Belarus to the
United Nations Office and other international organizations in Geneva;
meetings with the PR and NMHS of Belarus senior management team;

-

Georgia - meeting with the Minister of Agriculture;

-

Bosnia and Herzegovina - Informal Conference of SEE NMHSs’ Directors and
Press Conference at the Government premises;

-

Greece - meetings with the PR of Greece; meeting with Hellenic Aid/Ministry
of Foreign Affairs, SEE-MHEWS-A Project Workshop on Observations and IT
technologies;

-

Israel - WMO Mission on the occasion of the 80th anniversary;

-

Croatia - Informal Conference of SEE NMHSs’ Directors (2016), 1st Steering
Committee meeting and media event related to SEE-MHEWS-A Project;
Meeting at the Ministry of Foreign Affairs with the PR and Director of NMHS of
Croatia to work on setting up of the WMO Project Office in Zagreb;

-

Italy - meeting with CIMA Research Foundation, and the Italian Civil
Protection Department;

-

Hungary - Conference on climate related matters; SEE-MHEWS-A Project
Numerical Modelling Workshop;
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-

Moldova - meeting with Ambassador, Permanent Representative of the
Republic of Moldova to the United Nations Office and other international
organizations in Geneva;

-

Slovenia - 2nd Steering Committee meeting of SEE-MHEWS-A Project and
meeting with Drought Management Center for SEE;

-

Serbia - Informal Conference of SEE NMHSs’ Directors (2017);

-

Turkey - meeting with Permanent Representative and senior management
team of Turkish State Meteorological Service;

-

The former Yugoslav Republic of Macedonia - SEE-MHEWS-A Project
Forecasters Workshop;

-

ECMWF - meeting with DG on SEE-MHEWS collaboration;

-

European Severe Storm Laboratory (ESSL) - meeting on collaboration in
Education and Training of Operational Forecasters in SEE;

-

Russian Federation - meeting with PR of Russian Federation, RA VI president
and EUMETNET ED on Meteoalarm and MeteoAlert collaboration and
subsequent conclusion of Agreement on collaboration between EUMETNET and
Hydrometcenter of Russia; meeting with Interstate Council of
Hydrometeorology of Commonwealth of Independent States.

Resource mobilization for projects:
Regional Office for Europe contributed, jointly with the partners from Western Europe (NMS or
R&D institutions), to development of projects which are being implemented in South East
Europe. These are as follows:
•

Jointly with the Italian Civil Protection Department, ECMWF, DHMZ, REC, and CIMA
Research Foundation - development and implementation of a Programme for
Improving National Early Warning System and Flood Prevention in Albania
(PRONEWS, a European Commission Project for Albania - grant worth
2.2 million EUR);

•

Development, resource mobilisation (USAID) and initiation of the SEE-MHEWS-A
Project (grant worth 580,000 USD);

•

Development, resource mobilisation (World Bank) of a second phase of SEEMHEWS-A project (start of implementation in 2018, grant worth 1,500,000 USD).

Organization of work in the Regional Office for Europe (ROE) and in RA VI sub-regions:
•

Working with countries during the Cg-17 on possible modalities for establishment of
the WMO Eurasian Office in Minsk for Russian speaking countries of Eastern Europe
and Central Asia (Decision on Cg-17 was adopted). Negotiations with Belarus
pursued and Host country agreement was submitted to Ministry of Foreign Affairs
of the Republic of Belarus for approval;

•

Several projects focused on the South-East Europe and limited capacities of WMO
Regional Office for Europe to manage and steer this work revealed the need to
establish the WMO Project Office for South-East Europe, which is being established
in Zagreb, Croatia. Initial agreement with the NMHS of Croatia was signed and the
Host country agreement between WMO and Croatia is submitted to Ministry of
Foreign Affairs, Republic of Croatia for approval;

•

Working on the staffing of the ROE through hiring the expert based on the extra
budgetary resources (PRONEWS European Commission project and SEE-MHEWS-A
Project);

•

Finnish Meteorological Institute secondment of an expert to Regional Office for
Europe to support the preparations of the RA VI Regional Conference and Session;

•

Collaboration with other WMO departments in organizing workshops/meetings in
RA VI;
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•

Collaboration with WMO technical departments and external R&D institutions on
formulating the project proposals;

•

Establishing the collaboration between the Western European and South-East
European NMHSs under the framework of SEE-MHEWS Initiative;

•

Coordinated jointly with the WMO/WDS/DRR office and UK Met Office the
meteorological support to the UNHCR during the refugee crisis in Europe: Initiated
the network of shift forecasters of NMHSs in countries on route of refugees over
Mediterranean and SEE region towards Western Europe;

•

Contributed to the work of the EC WG DRR, through its GMAS Policy and Expert
teams with SEE-MHEWS-A as a pilot GMAS project;

•

From October 2016 actively involved in setting-up the collaboration between
EUMETNET/Meteoalarm and ROSHYDROMET/MeteoAlert systems, which was the
initial step towards the GMAS concept. Memorandum on Cooperation between the
EUMETNET EIG and Hydrometeorological Center of Russia signed in July 2017;

•

Meeting with the European Commission's Directorate-General for International
Cooperation and Development to advocate further for the support for SEE-MHEWS
and other initiatives in RA VI;

•

Organized events listed in the Annex below.

Recommendations for the next intersessional period:
•

Monitoring and evaluation reports of WMO to be shared with Members through
International Advisers Network (INTAD-6);

•

Regional Association is invited to use the INTAD-6 network at initial stage of project
developments and for coordination of any other matters;

•

Regional Office for Europe in collaboration with the WMO/IT department to make
available the ongoing developments in the collaboration tools and portals to all
RA VI Members;

•

INTAD-6 network of RA VI may wish to organise regular collaboration and
coordination teleconferences focusing on present and proposed future activities;

•

Regional Office for Europe should enhance the collaboration and cooperation
network with the Regional Offices for Europe of other UN agencies;

•

Regional Association VI to become the leader in transregional cooperation;

•

Engaging further in project preparations jointly with WMO technical departments
and interested NMHS and/or R&D institutions, and by doing so establish closer links
between developed and developing NMHSs of RA VI;

•

RA VI may wish to consider seconding NMHS experts and interns to WMO/ROE to
energize the WMO Regional Office for Europe;

•

RA VI may consider its working arrangements in such way to leverage the existing
potentials and on-going activities of its Informal Conferences of NMHS Directors in
RA VI sub-regions: ICWED, ICCED, ICSEED, CIS/ICH and/or Eurasian grouping.

The List of activities supported by the Regional Association VI is given in the Annex.
____________

Annex: 1
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Annex to INF.2.1
List of activities supported by the Regional Association VI
in the intersessional period 2013-2017
(1)

RA VI Constituent and Subsidiary Bodies meetings
2013
•

RA VI sixteenth session, September, Helsinki, Finland

•

RA VI Management Group, September, Helsinki, Finland

•

RCC Network Coordination meeting, October, Moscow, Russian Federation
2014

•

Second meeting of the Management Group of RA VI, May, Tallinn, Estonia

•

RA VI Working Group on Climate & Hydrology, September, Warsaw, Poland

•

2nd RA VI Hydrology Forum, September, Warsaw, Poland

•

First meeting of RA VI Working Group on Technical Development and
Implementation, November, Offenbach, Germany

•

First meeting of RA VI Working Group on Service Delivery and Partnership,
December, Offenbach, Germany
2015

•

Third Meeting of the Management Group of RA VI, April, Istanbul, Turkey

•

Joint Meeting of the RA VI Working Group on Technology Development and
Implementation and Task Team on WMO Integrated Global Observing System,
September, Istanbul, Turkey
2016

•

Second meeting of RA VI Working Group on Service Delivery and Partnership,
February, Offenbach, Germany

•

RA VI Task Team on WIGOS Implementation, Third Meeting, June, Belgrade, Serbia

•

RA VI Working Group on Technology Development and Implementation, Third
Meeting, June, Belgrade, Serbia

•

Meeting of the RA VI Working Group on Agrometeorology, November, Ljubljana,
Slovenia

•

Third RA VI Hydrology Forum, September, Oslo, Norway

•

Sixteen session of the Commission on Basic Systems, Side Meeting on Regional and
Inter-regional EWS/MHEWS, November, Guangzhou, China
2017

•

Sixteenth Session of the Regional Association II, February, Abu Dhabi, United Arab
Emirates

•

Seventieth Session Of Regional Association IV, March, San José, Costa Rica

•

Fifth meeting of the RA VI Management Group, April, Vilnius, Lithuania
2018

•

Joint meeting of the Presidents of Regional Associations and the Presidents of
Technical Commissions, January 2018, January. Geneva, Switzerland

•

Meeting of the Presidents of Regional Associations, January. Geneva, Switzerland
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(2)

Conferences and Specialized Fora
2013
•

RA VI Regional Conference, September, Helsinki, Finland

•

NEACOF-5, November, Moscow, Russian Federation

•

SEECOF-10, November, Belgrade, Serbia

•

MEDCOF-1, November, Belgrade, Serbia
2014

•

WMO/NOAA NWS International Session, February, Atlanta, Georgia, USA

•

Opening ceremony of the first Regional Specialized Meteorological Centre on
Atmospheric Sand and Dust Forecast for Northern Africa, Middle East and Europe,
June, Madrid, Spain

•

Regional Forum on Multi-Hazard Early Warning System, October, Ankara, Turkey

•

Third Session of Mediterranean COF, November, Antalya, Turkey

•

12th session of South East European COF, November, Antalya, Turkey

•

20th Conference of the Parties, UNFCCC, December, Lima, Peru
2015

•

WMO/NOAA NWS International Session, Phoenix, Arizona, January, USA

•

WMO Symposium on MHEWS at the Third UN World Conference on Disaster Risk
Reduction, March, Sendai, Japan

•

LAS Forum on Capacity Development of Meteorology and Climate Services in the
LAS Region, Jeddah, April, Kingdom of Saudi Arabia

•

European Conference on Meteorology for Aviation, October, Vienna, Austria

•

Mediterranean Climate Outlook Forum, October, Madrid, Spain

•

GEO-XII, November, Mexico City, Mexico

•

21th Conference of the Parties, UNFCCC, November/December, Paris, France
2016

•

WMO/NOAA NWS International Session, January 2016, New Orleans, Louisiana,
USA

•

16th EMS Annual Meeting & 11th European Conference on Applied Climatology,
September, Trieste, Italy

•

RA VI Hydrology Forum, September, Oslo, Norway

•

Regional Conference on South-East European Multi-Hazard Early Warning Systems,
October, Zagreb, Croatia

•

Seventh session of the Mediterranean Climate Outlook Forum, November, Rome,
Italy

•

Sixteenth session of South East European COF, November, Rome, Italy

•

Izaña Observatory centenary celebration, April, Tenerife, Canary Islands, Spain
2017

•

WMO/NOAA NWS International Session, January, Seattle, Washington, USA

•

Multi-Hazard Early Warning Conference at the UNISDR 2017 Global Platform for
Disaster Risk Reduction, May, Cancun, Mexico

•

Final Conference of the Phase I of the project "SEE-MHEWS-A", June, Ljubljana,
Slovenia
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(3)

•

Ninth session of the Mediterranean Climate Outlook Forum, November, Zagreb,
Croatia

•

Eighteenth session of South East European COF, November, Zagreb, Croatia

•

Thirteenth session of North Eurasian Climate Outlook Forum, November, Moscow,
Russian Federation

•

EUMETNET 19th Assembly meeting, November, Budapest, Hungary

Meetings, Workshops and Training Courses
2013
•

Training on long-range forecasting, November, Belgrade, Serbia

•

Training Workshop on Application of remote sensing data for drought monitoring,
November, Ljubljana, Slovenia
2014

•

CG-WIGOS-3, February, Geneva, Switzerland

•

Workshop on DAWBEE Satellite Now casting Applications, March, Darmstadt,
Germany

•

Meeting on Enhancing Hydrological Data Management and Exchange Procedures in
the Sava River Basin, April, Banja Luka, Bosnia and Herzegovina

•

On-the-job training on severe weather forecasting, May, Bucharest, Romania

•

Second meeting of the Design Team on Regional Multi-Hazard Early Warning
System, September, Durres, Albania

•

Flood losses assessment training, May, Sarajevo, Bosnia and Herzegovina

•

Insurance Workshop for NMHSs, October, Ankara

•

A training workshop on communication, October, Prague, Czech Republic

•

Regional Consultation meeting with SEE Key Stakeholders, November, Antalya,
Turkey
2015

•

ICG-WIGOS-4, February, Geneva, Switzerland

•

Meeting of the Task Team on SEB, March, Dublin, Ireland

•

South East European - Flash Flood Guidance System Steering Committee meeting,
March-April, Skopje, The Former Yugoslav Republic of Macedonia

•

Workshop on Drought Management Center SEE future activities, April, Bucharest,
Romania

•

Planning workshop on the establishment of a regional flash flood guidance system
for Central Asia, May, Ankara, Turkey

•

MedCOF Scoping Meeting, June, Madrid, Spain

•

Training Workshop for National Meteorological and Hydrological Services on
Designing Socio-Economic Benefits Studies of Meteorological/Hydrological Services
and Products for Members of Regional Association VI, June-July, Zagreb

•

First Central Asia Region Flash Flood Guidance system Steering Committee Meeting,
September, Astana, Kazakhstan

•

Common Alerting Protocol Jump-Start Workshop and CAP Implementation
Workshop, September, Rome, Italy

•

INTAD-6 Workshop on Strengthening Cooperation among NMHSs and WMO,
September, Alanya, Turkey
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•

WMO Training Development Workshop for Region VI, September –October, Warsaw,
Poland

•

Regional Consultation meeting on climate services in the North-Eurasian countries,
October, Sochi, Russian Federation

•

37th meeting of the European Working Group on Limited Area Modelling and 22nd
Short Range Numerical Weather Prediction meetings, October, Belgrade,

•

RA VI Training Workshop on WMO Integrated Global Observing System, November,
Belgrade, Serbia

•

Workshop on Flood Risk Management measures & links to EU WFD, November,
Zagreb, Croatia

•

First Expert Meeting and Workshop on the health impact of airborne dust for
Africa/Middle-East, November, Amman, Jordan

•

MEDARE Homogenization Workshop in support to Climate Watch activities,
December, Tortosa, Spain

•

CBS/OPAG-PWS ICT/PWS, December, Dublin, Ireland
2016

•

ICG-WIGOS-5, January, Geneva, Switzerland

•

Severe Weather Forecasting Demonstration Project - Central Asia, Workshop on
Forecasting and Public Weather Services for Forecasters and Users from Central
Asia, February, Almaty, Kazakhstan

•

Copernicus Climate Change Service C3S - User consultation workshop, March,
Brussels, Belgium

•

South East Europe Flash Flood Guidance System Follow up Operational Workshop,
May, Zagreb, Croatia

•

Regional training on Quality Management Framework for Blue Peace in Lebanon and
Jordan, May, Beirut, Lebanon

•

First Steering Committee Meeting of the Black Sea and Middle East Flash Flood
Guidance System, June, Tbilisi, Georgia

•

Second PannEx Workshop on the climate system of the Pannonian basin, June,
Budapest, Hungary

•

WIGOS Workshop for RA VI with focus on Marine Meteorological and Oceanographic
Observing Requirements, September, Split, Croatia

•

Flooding in the Greater Horn of Africa, September, Wilton Park, United Kingdom

•

RA VI Workshop on hydrological modelling, forecasting and warnings, September,
Oslo, Norway

•

Kick off meeting of the Interreg Central Europe Proline-CE (Best practices and
management of river basins, September, Munich, Germany

•

28th Session of Interstate Council on Hydrometeorology of the Commonwealth of
Independent States, October, Dushanbe, Tajikistan

•

Regional Stakeholders Workshop to Implement the WMO Strategy for Service
Delivery for NMHSs in South-East Europe, October, Tirana, Albania

•

Third Meeting of the Council of the South East European Consortium for Operational
Weather Prediction, October, Belgrade, Serbia

•

Workshop on RA VI RCC Implementation and RA VI RCC-Network Coordination
meeting, October, Belgrade, Serbia

•

Joint visit of SG and PRA VI to the European Commissioner, November, Brussels

•

Pre-COF training, November, Rome, Italy

•

EFAS Annual meeting, Sevilla, Spain
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•

Workshop on Agrometeorology for Farmers in Hotter, Drier and Wetter Future,
November, Ljubljana, Slovenia
2017

•

ICG-WIGOS-6, January, Geneva, Switzerland

•

South-East European Multi-Hazard Early Warning Advisory System, Forecaster's
Workshop, February, Skopje, The former Yugoslav Republic of Macedonia

•

South-East European Multi-Hazard Early Warning Advisory System, Numerical
Modelling Workshop, March, Budapest, Hungary

•

Third PannEx workshop on the climate system of the Pannonian basin, March, ClujNapoca, Romania

•

Training Workshop on Satellite data and products for Drought Monitoring and
Agrometeorology, April, Budapest, Hungary

•

The second Steering Committee Meeting and Step 5 training, April, Amman, Jordan

•

OSCAR/Surface Training Course in RA VI, May, Offenbach, Germany

•

Multi-Agency meeting of the Istanbul Urban Flash Flood Early Warning System,
August, Istanbul, Turkey

•

Multi-Agency meeting of Harsit Riverine Routing of the Black Sea Flash Flood
Guidance System, August, Trabzon, Turkey

•

The Fifth European Communications Workshop for NMHSs, September, Dublin,
Ireland

•

South East Europe Flash Flood Guidance System Second Steering Committee
Meeting, September, Podgorica, Montenegro

•

International workshop on Middle East (Regional) Dust Sources and Their Impacts,
October, Istanbul, Turkey

•

Sixth Training Course on WMO Sand Dust Storm-WAS Products, October, Istanbul,
Turkey

•

Joint RA II and RA VI Workshop on WIGOS, October, Minsk, Republic of Belarus

•

Central Asia Region Flash Flood Guidance System Follow-up Operational Workshop,
October-November, Astana, Kazakhstan

•

Regional Workshop on Aircraft meteorological Data Relay for Eastern Europe,
December, Budapest, Hungary

•

CBS/OPAG-PWS/ICT, November, Beijing, China
2018

•

(4)

ICG-WIGOS-7, January, Geneva, Switzerland

Other activities
2013
•

IPA 2012 Project "Building Resilience in Western Balkans and Turkey" Kick-off
Meeting/Steering Committee Meeting, September, Zagreb, Croatia

•

INTAD-6 meeting, September, Helsinki, Finland
2014

•

25th ICCED Meeting, March, Munich, Germany

•

Informal Conference of South-East European Directors of NMHSs (ICSEED), April,
Banja Luka, Bosnia and Herzegovina
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•

13th ICSEED Session, April, Banja Luka, Republic of Srpska, Bosnia and
Herzegovina

•

Third WMO / UNISDR Project Steering Committee Meeting, October, Ankara, Turkey
2015

•

26th ICCED Meeting, April, Vienna, Austria

•

Regional Pyrheliometer Comparisons of all WMO Regions, September, Davos,
Switzerland

•

14th ICSEED Session, November 2015, Bucharest, Romania

•

WMO-EUMETNET working visit of the WMO and EUMETNET delegation to the
Republic of Belarus, December, Minsk, Republic of Belarus
2016

•

27th ICCED Meeting, April, Bucharest, Romania

•

15th Session ICSEED, October, Zagreb, Croatia

•

WMO RA VI-Roshydromet-EUMETNET meeting, October, Moscow, Russian
Federation
2017

•

125th Anniversary of meteorological measurements and hydrometeorological
service in Bosnia and Herzegovina, March, Sarajevo, Bosnia and Herzegovina

•

25th Anniversary of the establishment and work of the Rep Hydrom Service of the
Rep of Srpska, April, Banja Luka, Bosnia and Herzegovina

•

28th ICCED Meeting, April, Budapest, Hungary

•

80th Anniversary Celebration of the Israeli Meteorological Service, September,
Bet Dagan, Israel

•

15th Session ICSEED, October, Belgrade, Serbia

•

Sixteenth session of the Informal Conference of South-East European NMHSs
Directors, October, Belgrade, Serbia
____________
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IMPROVING SERVICE DELIVERY - DISASTER AND CLIMATE RESILIENCE
THROUGH IMPACT BASED DECISION SUPPORT SERVICES
Agricultural Meteorology and Drought Activities in RA VI
Introduction
The following activities, meetings and training activities on agricultural meteorology and
drought were organized, managed, or funded by WMO through regular or extra-budgetary
resources including with partners. A primary emphasis over the past several years has been
achieving synergies and making connections between the various WMO Commissions,
programmes and international, regional, and national organizations.
WMO RA VI Working Groups meetings in relation with agricultural meteorology
A Workshop on Agrometeorology for Farmers and a Meeting of the RA VI Task Team on
Agricultural Meteorology was held in Ljubljana, Slovenia from 9 to 11 November 2016. These
events were co-organized by Drought Management Center of South-Eastern Europe (DMCSEE),
and funded by Solco W. Tromp Foundation and WMO. The RA VI Task Team meeting was
organized back to back with the workshop where relevant experts from European institutions
provided reports on state of the art tools in remote sensing, crop models, decision support
systems in agriculture, climate change impacts assessment and weather risks in agriculture.
There were also national status reports on agricultural meteorology from the 12 participating
countries.
Training Activities in Agricultural Meteorology and Drought Monitoring
WMO has supported and assisted countries in organizing Roving Seminars on Weather, Climate
and Farmers which facilitate direct dialogue between experts in meteorology and famers,
herders and fishermen on climate issues. WMO supported the Armenian State
Hydrometeorological and Monitoring Service (ARMSTATEHYDROMET) in organizing six Roving
Seminars in Armenia in five provinces from July and August 2015 with nearly 250 people
trained.
A Training Course on the Use of Satellite Products for Drought Monitoring and Agricultural
Meteorology Applications was held in Tbilisi, Georgia in May 2016 for participants from Moldova,
Belarus, Ukraine, Armenia and Georgia. This course was co-organized with European
Organisation for the Exploitation of Meteorological Satellites (EUMETSAT) and Food and
Agriculture Organization of the United Nations (FAO) and supported by European Space Agency
(ESA), Joint Research Center of the European Union (JRC), United Nations Development
Programme (UNDP), Spanish State Meteorological Agency (AEMET) and Georgia National
Environmental Agency.
A Training Workshop on Satellite Data and Products for Drought Monitoring and
Agrometeorology was held in Budapest, Hungary from 24 to 28 April 2017. This course was
organized with EUMETSAT and FAO and supported by ESA, DMCSEE, University of Vienna,
Météo-Belgique, Météo-Romania and Hungarian Meteorological Service (OMSZ). Participants
came from the NMHS’s and Ministries of Agriculture of Albania, Bosnia and Herzegovina
Bulgaria, Croatia, Former Yugoslav Republic of Macedonia (FYROM), Greece, Hungary,
Montenegro, Slovenia, Republic of Moldova, Romania, Serbia and Turkey.
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Activities of Integrated Drought Management Programme (IDMP) and Regional
Programme for Central and Eastern Europe (IDMP CEE)
The Integrated Drought Management Programme (IDMP) was established by WMO and Global
Water Partnership (GWP) in 2013 and has over 30 partner organizations. The IDMP provides
advice and guidelines to communities, countries and regions affected by drought through the
Integrated Drought Management HelpDesk. The IDMP has published the Handbook of Drought
Indicators and Indices in 2016 and the National Drought Management Policy Guidelines in
2014.
Every September, the Advisory and Management Committees of the IDMP have met in at WMO
Headquarters in Geneva, Switzerland. In September 2016, a IDMP Expert Group Meeting on
Action, Inaction for Drought Preparedness, Cost and Benefits was organized and the Team
approved the publication on Benefits of action and costs of inaction: Drought mitigation and
preparedness – a literature review.
The Regional Programme for Central and Eastern Europe (IDMP CEE) was the first regional
programme of the IDMP and involves the following countries: Bulgaria, Czech Republic,
Hungary, Lithuania, Poland, Republic of Moldova, Romania, Slovakia, Slovenia and Ukraine.
The first phase of the project was from 2013 to 2016 and second phase is from 2017 to 2019.
The principal funding for IDMP CEE has come from GWP sources. There has been an excellent
synergy between the IDMP Technical Support Unit in WMO, IDMP CEE, DMCSEE and the
European Drought Observatory (EDO) of the Joint Research Center of the EU. The IDMP CEE
has produced the following publications that are relevant to RA VI Members:
•

IDMP CEE: Compendium of Good Practices

•

Briefing Note on Agricultural Drought Monitoring and Yield Loss Prediction Method

•

Guidelines on Natural Small Water Retention Measures

•

Case Studies on Natural Small Water Retention Measures

•

Guidelines for preparation of the Drought Management Plans

•

Natural Small Water Retention Measures – Guidelines

•

Natural Small Water Retention Measures – Case Studies

•

Drought Risk Management Scheme - A Decision Support System – Technical Note

Activities of Drought Management Center of South-Eastern Europe (DMCSEE)
The DMCSEE was established in 2006 with the supported of WMO and the United Nations
Convention to Combat Desertification (UNCDD) with the mission to coordinate and facilitate
the development, assessment and application of drought risk management tools and policies in
South-Eastern Europe with the goal of improving drought preparedness and reducing drought
impacts. The countries that participate in the DMCSEE include: Albania, Bosnia and
Herzegovina, Bulgaria, Croatia, Macedonia (FYROM), Greece, Hungary, Montenegro, Republic
of Moldova, Romania, Serbia, Slovenia and Turkey.
DMCSSE is working with WMO, IDMP, IDMP CEE, EDO and other international, regional and
national institutions. In order to further support the work of DMCSEE and its participating
countries, several discussions over the past years are being proposed in Draft Resolution
3.1(2)/1 (RA VI-17).
A DMCSEE Ad-hoc Working Group Meeting and Workshop on Follow-up Drought Activities in
South-Eastern Europe and Fourth Workshop IDMP CEE was held in Bucharest, Romania from
20 to 22 April 2015. These meetings were organized by Météo-Romania, DMCSEE and IDMP
and gathered experts from 9 countries and institutions involved in the IDMP CEE project.
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Relevant Regional Projects
DriDanube is a project supported by the Danube Transitional Programme that aims to increase
the capacity of the Danube region to cope with drought by enhancing resilience to drought with
tools and data sets, provide new drought monitoring services, unify drought risk protocol
based on the Civil Protection Mechanisms and improve drought emergency response in the
Danube Region. The project started in January 2017 and will end in June 2019. The total
budget is 1.9 million EUR. The Slovenian Environment Agency is the lead agency of the project
which is also the coordinating agency for DMCSEE. There are many institutional partners
involved in the project including NMHSs, Ministries of Agriculture and universities from the
following countries: Austria, Bosnia and Herzegovina, Croatia, Czech Republic, Hungary,
Montenegro, Romania, Serbia, Slovakia, and Slovenia.
Commission for Agricultural Meteorology (CAgM) meetings in RA VI
(a)

CAgM Management Group Meeting, Geneva, Switzerland from 25 to 27 September 2014

(b)

Meeting of the Joint JCOMM/CAgM Task Team on Weather, Climate and Fisheries,
San Sebastian, Spain on 19 September 2015

(c)

CAgM Implementation / Coordination Team, Bucharest, Romania
from 7 to 9 October 2015

(d)

Meeting of CAgM Focus Area 3 on Natural Hazards and Climate Change/Variability in
Agriculture, Geneva, Switzerland from 3 to 8 February 2016

(e)

Meeting of CAgM Focus Area 4 on Capacity Development, Bucharest, Romania
from 12 to 14 April 2016

(f)

2nd Meeting of CAgM Management Group (2014-2018), Geneva, Switzerland
from 17 to 20 October 2016

(g)

Meeting of CAgM Implementation Coordination Team (ICT) and Management Group,
Geneva, Switzerland from 28 to 30 November 2017

Other Related Meetings
A Sort-out Drought Workshop was held in Dresden, Germany from 16 to 18 November 2016.
The objective of this workshop was to present and develop best practices and climate services
related to drought. The main workshop partners were: Deutscher Wetterdienst (DWD), Saxon
State Office for Environment, Agriculture and Geology (LfULG), National Oceanic and
Atmospheric Administration (NOAA), European Commission (EC) and WMO.
The 4th Satellite Soil Moisture Validation and Application Workshop was held in Vienna, Austria
from 19 to 20 September 2017. This meeting involved several members of the CAgM Task
Team on Soil Moisture Measurements.

___________
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IMPROVING SERVICE DELIVERY - DISASTER AND CLIMATE RESILIENCE

THROUGH IMPACT BASED DECISION SUPPORT SERVICES

SOUTH-EAST EUROPEAN MULTI-HAZARD EARLY WARNING ADVISORY SYSTEM
(SEE-MHEWS-A) – IMPLEMENTATION PLAN

Background
In 2016, the World Meteorological Organization (WMO) initiated the development of a
South-East European Multi-Hazard Early Warning Advisory System (SEE-MHEWS-A) with
initial support from the U.S. Agency for International Development (USAID), Office of U.S.
Foreign Disaster Assistance. During the inception phase of the SEE-MHEWS-A project in
2016-2017, the following Implementation Plan was developed, which provides guidelines
for development of the technical part of the system and for all activities necessary to
establish advisory system operations by mid-2023. In addition, the Plan considers the
governance structure and other management aspects of the project implementation.

Acknowledgment
This Implementation Plan was developed as a joint effort between WMO, NMHSs of the
South East Europe (SEE), and numerous collaborators, including WMO Regional
Specialized Meteorological Centers, research institutions, numerical weather prediction
consortia, and European and US meteorological and/or hydrological services.
The contributions and support to collaborate in the development and implementation of
the Project from several WMO Members outside SEE, including United Kingdom, Finland,
Sweden, Netherlands, Czech Republic, Russia, Austria, Belgium, France, Italy, China,
Spain, United States of America, and Japan, as well as from a number of international
organizations and projects, such as ECMWF, EUMETSAT, EUMETNET, ESSL, JRC,
NOAA/NWS, JMA, NWP Consortia ALADIN, COSMO, HIRLAM, SEECOP/NMM-B, FFGS
Project, and the International Sava River Basin Commission (ISRBC), the Drought
Management Centre for South-eastern Europe (DMCSEE), South East European Virtual
Climate Change Center (SEEVCCC), and Euro-Mediterranean Center on Climate Change
(CMCC) is appreciated.

Future
South East European NMHSs will work closely with their partners in coordination and
mobilization of support from international and regional entities such as development
agencies, European Commission, World Bank and others, to aid NMHSs in implementing
this Project. Initial support for the second phase of the project is already provided by the
World Bank, and USAID.
____________
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1.

Executive Summary

In 2016, the World Meteorological Organization (WMO) initiated the development of a
South-East European Multi-Hazard Early Warning Advisory System (SEE-MHEWS-A) with
initial support from the U.S. Agency for International Development (USAID), Office of
U.S. Foreign Disaster Assistance. The necessity and urgency for such a system is
unquestionable in South-East Europe. Fully developed SEE-MHEWS-A system will support
the National Meteorological and Hydrological Services (NMHSs) in fulfilling their core
function: providing timely and accurate warnings of hazardous weather events in order
to reduce loss of lives and other impacts on people, infrastructure and industry.
South-East Europe has experienced a significant number of severe meteorological and
hydrological events in recent years. Heavy precipitation has caused floods and landslides.
Droughts have increased the incidence of forest fires. People have also suffered under
prolonged heat waves and episodes of cold spells. There have been severe
thunderstorms and hailstorms. These natural hazards have had significant impacts:
human lives have been lost, property and infrastructure damaged, and the functioning of
key sectors impaired. In just one year, such hazards caused economic losses of several
billion euros. The frequency of hydrometeorological events is expected to increase in the
future. Because of this, there is greater demand for improved early warning for
communities at risk as well as a need for better community level preparedness in order
to improve resilience.
SEE-MHEWS-A will provide operational forecasters with effective tools for forecasting
hazardous weather and hydrological events and their possible impacts. This will improve
the accuracy of early warnings and ensure early actions to support hazard-related
decision-making by national authorities and others. The system will function as a
cooperative platform where forecasters from different countries will work together on the
identification of potential hazards and their impacts, especially when impending weather
hazards may have potential impacts in several countries, including their cross-border
areas.
During the inception phase of the SEE-MHEWS-A project in 2016-2017, which was
supported by USAID, a detailed Implementation Plan was developed that provides
guidelines for development of the technical part of the system and for all activities
necessary to establish advisory system operations by mid-2023. In addition, the Plan
considers the governance structure and other management aspects of the project
implementation. The establishment of the system will rely on the availability of resources
during the implementation phase, including expert support and engagement by the
NMHSs of the region and project collaborators (such as NMHSs from Europe, US and
others, and research and development institutions). Engagement of development
partners in the development and implementation is critical for success of the project. The
estimated direct cost of the establishment of the operational system is approximately
CHF 21 million. The financial support for the second phase of the SEE-MHEWS-A project
was approved by the World Bank at the time of writing this executive summary.
This Implementation Plan was developed as a joint effort between WMO, NMHSs of the
region, and numerous collaborators, including WMO Regional Specialized Meteorological
Centers, research institutions, numerical weather prediction consortia, and European and
US meteorological and/or hydrological services.
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2.

Purpose of this document

This document describes the implementation of the South-East European Multi-Hazard
Early Warning Advisory System (SEE-MHEWS-A). SEE-MHEWS-A provides a new
framework for enhanced service delivery through improvements in meteorological,
hydrological and marine forecasting, which is made possible by strengthened modelling
capabilities, nowcasting, ICT infrastructure and data provision.
It is important to recognize that SEE-MHEWS-A is not replacing the existing national or
regional early warning systems (EWS), but is rather an overarching framework for the
evolution of these systems, which will continue to be owned and operated by a diverse
array of organizations and programmes. SEE-MHEWS-A will provide information to the
meteorological, hydrological and marine forecasters to allow them to better respond to
the weather-related natural hazards within their national EWSs. To address the limited
resources within the SEE region, SEE-MHEWS-A will focus on improved sub-regional
collaboration and joint operations of some of the functions within the advisory system.
This implementation plan (IP) addresses the necessary activities to establish an
operational SEE-MHEWS-A by mid-2023. However, SEE-MHEWS-A is expected to evolve
and improve beyond 2023 through the governance and management mechanisms
established during execution of this plan.
The plan also addresses variety activities that would substantially improve the
operational capabilities of SEE-MHEWS-A beyond the 2023 implementation; however,
completion of all of these activities depends on the resources that will be identified for
the project implementation. Budget constraints may cause that some activities may not
be completed. However, SEE-MHEWS-A can still be considered operational, but the
resulting system will be less effective, or delayed in achieving its goals and benefits to
members.
This plan is laid out in several chapters that identify and describe the various activity
areas to be addressed through the implementation of this project. Key activities are
introduced in Chapter 3, while specific implementation activities, including deliverables,
milestones, responsibilities and cost are given in Chapter 4. Based on the existing
capabilities of project participants (PPs), the Chapter 5 lists the capacity development
and implementation requirements by the project participants needed to fully benefit from
the advisory system.
This IP was considered by the SEE-MHEWS-A project participants in Ljubljana, Slovenia
on 14-15 June 2017, however, its implementation in full scope can only start once
resources will become available. The amount of resources and time when they will
become available for the project are not fully known at the time of writing this IP, which
introduces uncertainties into this plan and constitutes one of the highest threats. Further
scenarios/options should be considered by the SEE-MHEWS-A Project Steering
Committee (PSC) in case the demand for resources will be considered implausible. From
this perspective, the plan should be regularly updated by the PSC during the 5-year
implementation period as new challenges, funding and opportunities arrive, as
appropriate.
3.

Introduction

South-East Europe (SEE) is highly diverse in terms of its government structures,
economies, culture, and geography. During the past decade, the countries in SEE have
undergone substantial transformations. The extent of progress made in economic
development, social reforms, regional cooperation, and integration into global economic
and financial markets are remarkable. However, this progress is vulnerable due to the
exposure of SEE nations to a range of disasters caused by the impacts of the weatherand water-related natural hazards.
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To assist the SEE in a provision of multi-hazard early warning services, the WMO with
the support of USAID initiated in 2016 the implementation of the Phase I (development
phase) of the SEE-MHEWS-A project. This project builds on the outcomes of several
related projects implemented in the SEE in recent years funded by the EU, UN Agencies,
World Bank or other international and national organizations.
3.1

Rationale for SEE-MHEWS-A

In recent years, South-East Europe has experienced a significant number of severe
meteorological and hydrological events that have brought heavy precipitation causing
floods and landslides, droughts and forest fires, prolonged cold spells, heat waves,
severe thunderstorms, and hailstorms. These hazards have had significant impacts in the
region, including loss of human lives, damages to properties and infrastructure, and
impaired the functioning of key sectors. The Fifth Assessment Report of the
Intergovernmental Panel on Climate Change (IPCC) suggests that there will be a marked
increase in frequency of occurrence of weather and climate extremes in the future, in
particular of heat waves, droughts, and heavy precipitation events, which brings the
necessity for improved early warning for communities under threat in order to build their
resilience.
One of the most important conclusions of the previous activities, (e.g., EU funded project
‘Building Resilience to Disasters in Western Balkans and Turkey’) in the region was the
need to strengthen regional cooperation and address gaps in forecasting and warning
provision related to hydrological and meteorological hazards at the national and regional
level, particularly for transboundary areas. To achieve this, the development of a
regional multi-hazard early warning advisory system consisting of information and tools
for forecasters at the hydrometeorological services, contributing to harmonization of
sub-regional early warning advisory systems is essential. The development of the SEEMHEWS-A will support the NMHSs in the region in fulfilling their mandate for provision of
timely and accurate warnings to limit impacts associated with hazardous weather,
climate and hydrological events and to protect the lives and livelihoods of the people.
3.2

Objectives

The main objective of the SEE-MHEWS-A is to strengthen regional and sub-regional
cooperation and national and regional capacities in a provision of meteorological,
hydrological and marine forecasts, advisories and warnings through the establishment of
a new regional framework for improved multi-hazard transboundary early warning
advisory services, as well as transboundary communication and collaboration among
NMHSs, by leveraging existing regional capabilities and resources where possible.
Through utilizing to the extent possible systems currently available in the region, the
specific objectives are to:
(a)

Identify and where possible mitigate gaps in observing networks of SEE
region and foster an open exchange of meteorological, hydrological and
marine observational data with improved space and temporal resolution (up
to sub-hourly), as well as required topographic data (digital elevation models,
soil types, land use, reservoirs and dam locations, etc.) for the purpose of the
project;

(b)

Development of a Centralized Observational Database (CODB) for the realtime access to additional observations from the SEE region for the purpose of
their assimilation into numerical models, model verification, post-processing
and nowcasting;

(c)

Implementation of a suite of coupled meteorological, hydrological and marine
models to be operated in a “cloud” (or virtual centre) environment with a
view of their products to be made available to project participants;
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3.3

(d)

Implementation of a post-processing, visualisation and interactive tools for
the access to commonly developed SEE-MHEWS-A information and products;

(e)

Implementation of the nowcasting tools, to support a provision of
meteorological, hydrological and marine forecasts, advisories and warnings;

(f)

Implementation of a performance monitoring and verification tools;

(g)

Development of the “cloud-based” (or virtual centre-based) Common
Information (and Communication) Platform (CIP) for an interactive access to
models’ output, nowcasting, warning advisories, observational data and
products, verification, exchange of warnings and communication among
forecasters, including cross-boundary standard operational protocol, in order
to strengthen decision making process related to weather-related hazards by
the national authorities;

(h)

By utilizing CIP, promote further post-processing of data and products on
national levels for a provision of more specific early warning services to
users; this would also allow national entities to introduce impact-based
forecasts and improve their risk-based warning capacities;

(i)

By utilizing CIP, introduce exchange of warnings within SEE thus allowing
their harmonization in transboundary areas;

(j)

Promote capacity development, exchange of know-how, technology-transfer
and scientific developments for building SEE-MHEWS-A.
Major Hazards

Meteorological, hydrological and marine forecasters of the SEE region agreed on the
major hazards for which advisory would be needed under the scope of the SEE-MHEWSA. Information and products elaborated under this project should assist forecasters in
addressing the following major hazards: (a) rain inducing floods; (b) severe convection
(lightning, hail, strong winds, squalls and flash floods); (c) heat/cold waves;
(d) droughts; (e) wintry precipitations (snow, blizzards, freezing rain, blowing/drifting
snow); (f) severe winds (wind storms, Bora, etc.); (g) forest fires; (h) sand and dust
storms; (i) fog, including visibility at sea; (j) landslides, mudslides, air quality (and
possibly earthquakes for future consideration); k) sea waves; (l) sea currents; and (m)
sea level (see: Final Report of the Forecasters’ Workshop, Skopje, the former Yugoslav
Republic of Macedonia, 7-9 February 2017).
3.4

Project Management Overview

3.4.1

Project Steering Committee

Project Steering Committee (PSC) will be established to oversee the project
implementation and to make decisions necessitated by the project implementation,
especially related to the overseeing, monitoring, reviewing, guiding and supporting the
project implementation and subsequent changes to it. Agreements/memoranda that
stem from the project implementation will be considered by PSC. PSC will also conduct
financial monitoring and reporting to project participants and the President of RA VI and
will address and mitigate major challenges and risks confronted.
PSC will be composed of the Directors of meteorological, hydrological and
hydrometeorological services of South-East Europe (project participants), which will
meet annually either in person or via video link.
Until the end of 2017 (the resource mobilization phase), the provisional PSC will be
established to oversee activities related to the initial management of the project
activities that should start in the second half of 2017. The WMO President of Regional
Association VI (RA VI, Europe) will be invited to chair the provisional PSC, which will be
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responsible for building the project management structure that would come in place once
resources for implementation are available.
PSC will establish ad-hoc technical teams (TT) to address issues related to the project
implementation, such as TT on observations (TT-Obs), TT on modelling (TT-Mod), TT on
post-processing and nowcasting (TT-PP), TT on information communication technology
(TT-ICT), TT on scientific issues (TT-Sci) and TT on capacity development and training
(TT-CD), and others as appropriate. TTs will be composed of experts from the project
participants, contributing stakeholders, as well as other international experts, and will be
responsible for implementation of tasks described in Chapter 4.
3.4.2

Project Advisory Group

Project Advisory Group (PAG) will be established to advise PSC in overseeing and
monitoring the project implementation. PAG will address coordination and cooperation
issues at national and regional levels. PAG will review project deliverables, feasibility and
technical studies, technical specifications, proposals for new agreements or
Memorandum of Understandings (MoU), including progress reports submitted by TTs.
PAG shall be composed of experts nominated by the project participants and contributing
stakeholders. PAG expertise shall cover regional meteorological, hydrological, marine
(oceanographic) observations, modelling and forecasting, and information
communication technology. PAG shall communicate preferably via electronic means,
such as e-mails and teleconferences with annual meetings organized if considered
necessary.
3.4.3

Project Office

Project Office (PO) supports all SEE-MHEWS-A project implementation activities,
including coordination with PAG, project participants and contributing stakeholders. It
will prepare bi-annual project progress reports and financial reports with input from TTs,
for consideration by the PAG and approval by PSC. PO will be also responsible for the
organization of meetings and advising PAG and PSC when the project implementation
requires urgent attention. PO will liaise with WMO and co-sponsored programmes. In its
major role in the implementation of the SEE-MHEWS-A, the Project Office will be
established under the WMO Regional Office for Europe (ROE).
PO was established in September 2017 in Croatia, in the premises of Meteorological and
Hydrological Service of Croatia. Three project officers should be engaged for the period
of the implementation of the project through an official WMO vacancy procedure, namely
(a) Project Manager (P.4), (b) Project Officer (P.2), and (c) Project Secretary (G.4). The
office professional staff should have managerial background, and should also include
broad areas of professional expertise such as environmental monitoring (observing
networks), forecasting, modelling, ICT, as well as financial management and
administrative support.
PO will coordinate project implementation with the respective WMO Programmes and
Secretariat entities, and for this purpose the WMO Secretariat internal coordination and
oversight mechanism shall be established. Secretariat internal coordination and
oversight mechanism, under the responsibility of the Assistant Secretary-General, shall
include especially the Development & Regional Activities Department, Research
Department, Climate and Water Department, Weather and Disaster Risk Reduction
Services Department, and Observing and Information Systems Department.
3.4.4

Project Participants

Meteorological, hydrological, and hydrometeorological services of the SEE region are the
core project stakeholders (hereinafter Project Participants, PPs) that will benefit from the
SEE-MHEWS-A advisory system. The project participants during the phase I of the SEE-
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MHEWS-A project were from Albania, Bosnia and Herzegovina (two hydrometeorological
services from Banja Luka and Sarajevo), Bulgaria, Croatia, Cyprus, Greece, Hungary,
Israel, Jordan, Kosovo (as defined by UNSCR 1244/99), Lebanon, the former Yugoslav
Republic of Macedonia, Moldova, Montenegro, Romania, Serbia, Slovenia, Turkey and
Ukraine.
PPs will agree, through a Memorandum of Understanding (MoU) on their commitments to
collectively implement the project as stipulated in this implementation plan and will
jointly operate the future advisory system. In signing the MoU, the project participants
will contribute actively through their experts in a design, implementation and operation
of the SEE-MHEWS-A and will share their knowledge and expertise with other project
participants, as appropriate.
3.4.5

Contributing Stakeholders

Several stakeholders will contribute to the development of the framework for the
improved multi-hazard early warning advisory system in SEE and/or to its subsequent
operation. At the initial stage of the project implementation, the following major
contributing stakeholders from intergovernmental/international organizations and
institutes within the Region VI are envisaged: ECMWF, EUMETNET, EUMETSAT,
COPERNICUS, Joint Research Centre (JRC), European Severe Storm Laboratory (ESSL),
International Sava River Basin Commission (ISRBC), and International Commission for
the Protection of Danube River (ICPDR).
Contributing stakeholders also include NMHSs from outside the SEE region. Potentially,
those could be: Austrian Institute for Meteorology and Geodynamics (ZAMG), Czech
Hydrometeorological Institute (CHMI), Deutscher Wetterdienst (DWD), including its
Hans-Ertel Centrum, Finnish Meteorological Institute (FMI), National Oceanic and
Atmospheric Administration (NOAA), Slovak Hydrometeorological Institute (SHMI),
Météo France, Royal Netherlands Meteorological Institute (KNMI), Swedish
Meteorological and Hydrological Institute (SMHI), UK Met Office, Spanish Meteorological
Service (AEMET) and others. They will be supported by the Regional Specialized Centres,
such as the WMO Regional Specialised Meteorological Centre with geographical
specialization Offenbach (RSMCs) operated by Germany, WMO Global Precipitation
Climatology Centre (GPCC) operated by Germany, WMO Drought Management Centre for
South-Eastern Europe (DMCSEE), Regional Instrument Centre (RIC) operated by
Slovenia, South East European Virtual Climate Change Centre (SEEVCCC) operated by
Serbia, Adriatic Marine Meteorological Centre (AMMC) operated by Croatia, SDS-WAS
Regional Centre for Northern Africa, Middle East and Europe (AEMET-BSC) operated by
Spain, Hellenic Centre for Marine Research operated by Greece, and Regional
Meteorological Training Centres (RTC), such as RTC Turkey, RTC Israel, RTC Italy, and
the future RTC Spain (being established).
National water management/dam authorities in SEE region will also be included.
To become a contributing stakeholder, the interested entity shall declare, through a
MoU, its willingness and a scope of its contribution to the SEE-MHEWS-A. The initial lists
the potential contributing stakeholders and a scope of their possible contributions is in
Appendix 3. Interested services or entities not identified in this document can apply to
become contributing stakeholder.
3.4.6

Collaboration with WMO and Co-sponsored Programmes

WMO is the specialized agency of the United Nations responsible for (1) coordination of
climate and weather research, (2) development of standards and technical
developments, (3) operational cooperation and coordination among its Member States
for observing, analysis, data exchange, and forecasting of weather, climate, water and
related environmental conditions, and (4) capacity development at national and regional
levels for the provision of meteorological, hydrological and climate services to support

RA VI-17/INF. 3.1(4), p. 13

decision-making for safety of lives, livelihoods and property. This is achieved through
(i) WMO’s ten sponsored and four co-sponsored scientific and technical international
programmes, (ii) eight technical commissions, composed of a network of over 1,500
leading research and operational experts designated by WMO Member States to establish
methodologies, procedures and standards, (iii) a globally and regionally coordinated
operational network, and (iv) a network of 30 Regional Training Centres.
WMO has 191 Member States and Territories, who are represented in the Organization
through their Permanent Representative, usually the Director of the National
Meteorological and Hydrological Service (NMHS). WMO’s institutional structure is
comprised of (i) World Meteorological Congress, (ii) Executive Council, (iii) six Regional
Associations, and (iv) WMO Secretariat, headed by the WMO Secretary-General with
headquarters in Geneva, Switzerland, where the offices of all the WMO sponsored and
co-sponsored programmes are located.
Building on more than sixty years of international and regional cooperation, WMO works
through scientific and technical programmes. SEE-MHEWS-A project is building on
several WMO Programmes, especially the Disaster Risk Reduction Programme (DRR),
Education and Training Programme (ETRP), Hydrology and Water Resources Programme
(HWRP), Marine Meteorology and Oceanography Programme (MMOP), Public Weather
Services Programme (PWS), Regional Programme (RP), World Weather Research
Programme (WWRP) and World Weather Watch Programme (WWW) with its three major
components of Global Observing System (GOS), Global Telecommunication System
(GTS), and Global Data-processing and Forecasting System (GDPFS), WMO Integrated
Global Observing System (WIGOS) and WMO Information System (WIS).
SEE-MHEWS-A project will collaborate with the WMO Global Multi-Hazard Alert System
(GMAS) and WMO Co-sponsored Programmes, such as the Associated Programmes on
Flood Management and Integrated Drought Management Programme (IDMP).
3.4.7

3.4.8

Project Monitoring and Reporting
(a)

PSC will monitor, review, guide and support the overall implementation of
SEE-MHEWS-A. PSG will also be responsible for the financial monitoring of
the project;

(b)

PAG will report to subsequent sessions of PSC of the progress in
implementation of SEE-MHEWS-A;

(c)

PO, under the institutional guidance of the WMO Secretariat and its Regional
Office for Europe (ROE), will be responsible for (a) the implementation of the
project, (b) reporting to the project management entities (PSC and its TTs,
PAG, ROE, WMO Secretariat internal coordination oversight body),
(c) reporting to the project participants and contributing stakeholders;
(d) reporting to RA VI Management Group and the RA VI President. Project
office shall document the progress of the SEE-MHEWS-A implementation and
make sure impediments are timely addressed.
Project Evaluation

Evaluation methodology will be designed against SEE-MHEWS-A key implementation
activities (see Chapter 4), i.e. with respect to the activities, deliverables, timeline,
responsibility and resources available. This will include a schedule of monitoring and
evaluation activities and related responsibilities. Mid-term evaluation, interim progress
reports and post-implementation reviews are planned as a means of providing early
feedback on progress towards success, and as a means of meeting accountability and
transparency requirements for the whole implementation phase.
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3.5

Description of Implementation

3.5.1

Development Phase (mid-2016 to mid-2017)

Development phase included an extensive consultation with the potential project
participants and contributing stakeholders through the project workshops dedicated to
observations, forecasters’ requirements, NWP modelling and information and
communication technologies. It also included interaction with project participants and
partners contributing to the rationale, concept, principles and characteristics of SEEMHEWS-A.
The development phase, which focused on the development of the IP, started with the
project kick-off meeting (Zagreb, Croatia, 5 October 2016) and ended by the
consideration of this IP at the meeting of SEE-MHEWS-A project participants (Ljubljana,
14-15 June 2017) and their commitment to collectively implement the project as
stipulated in this implementation plan and to jointly operate the future advisory system.
3.5.2

Resource Mobilization Phase (mid-2017- end 2017)

Potential development partners for the project would consider their level of support
according to the agreed SEE-MHEWS-A implementation plan. Therefore, the second half
of 2017 will be devoted to resource mobilization; however, resource mobilization will be
a continued activity throughout the project life.
In parallel to resource mobilization, initial implementation activities will start in mid2017, especially those related to the project management.
3.5.3

Implementation Phase (2018 - 2022)

Five year implementation phase will start in 2018 or thereafter, as soon as the required
resources would be made available. This phase will be led by PAG, supported by TTs,
under the responsibility of PSC and in coordination with PPs, contributing stakeholders
and the WMO and co-sponsored Programmes. It will focus on implementing a Centralized
Observational Database (CODB), a suite of coupled meteorological, hydrological and
marine/oceanographic prediction models, and a Common Information (and
Communication) Platform (CIP), including several tools, such as for the post-processing,
nowcasting, visualisation and cross-border communication among forecasters. It will also
focus on preparing a framework for sustained operations and maintenance of the
implemented advisory system that will contribute to the WMO GMAS concept.
Initial timelines and deliverables are given in Chapter 4.1 “Activities, Deliverables,
Milestones, Cost and Risks”. This section will be regularly reviewed and updated, as
appropriate.
3.5.4

Testing Phase (January - June 2023)

During the testing phase, the system will run in a pre-operational mode to test all
components of the system and to identify and fix the problems encountered. All TTs will
participate in this pre-operational test.
Test protocol that shall be prepared beforehand by the Project Office shall describe how
the pre-operational test will be conducted, including responsibilities of the project
management team during the test. The test protocol shall demonstrate whether all
components and the system as a whole respond to the defined technical specifications
and whether all defined deliverables were achieved. PAG will submit the test protocol to
PSC for approval.
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3.5.5

Operational Phase (mid-2023 onwards)

Once the testing phase of the pre-operational mode of the system is declared successful,
SEE-MHEWS-A shall enter into the operational phase. Nevertheless, SEE-MHEWS-A will
continue to evolve to improve its performance in support of the early warning decisionmaking process, thus responding optimally to the needs of users and evolving
technological opportunities at participating stakeholders’ side.
The implementation of SEE-MHEWS-A will establish an improved scientific basis for
national and regional efforts towards sustainable early warning systems, though project
participants shall continue collaborating in the scientific undertakings relevant to
improved operation of the SEE-MHEWS-A system. TT-Sci will be responsible for drafting
the research and development plan that will be considered once the SEE-MHEWS-A is
operational.
SEE-MHEWS-A will include capacity development requirements to assist project
participants in the development and maintenance of their own infrastructures, human
resources, and the knowledge needed to support the provision of early warning services.
While the development and implementation of the SEE-MHEWS-A shall be done under
the umbrella of the project, its operation and maintenance shall be a responsibility of the
project participants and committed contributing stakeholders. For this an agreement
between project participants and contributing stakeholders should be developed for the
operation, maintenance, and further enhancement of the system through scientific
advancement before the end of the project.
4.

Key Activities for SEE-MHEWS-A Implementation

Key activities of the project implementation described in this section follow the vision for
the SEE-MHEWS-A advisory system depicted in Figure 4.1 and Figure 4.2.

Figure 4.1: Depiction of the suite of coupled meteorological, hydrological and
marine/oceanographic prediction models supported by the Centralized Observational
Database together with Common Information (and Communication) Platform and
contributing stakeholders.
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Figure 4.2: Depiction of three different types of the project participating entities
depending on their information and communication technologies.
The vision is seen as a status of the system when all implementation activities and
related deliverables are completed (see Table 4.1), and major gaps (see Table 5.1)
addressed through the capacity development and training. The required resources, both
financial and human, might not be available early enough to complete the project in its
full scope within the implementation phase (2018 to 2022) and before SEE-MHEWS-A is
operational (mid-2023). From this perspective, Figure 4.1 and Figure 4.2 may represent
a vision beyond 2023.
At the beginning of the project three types of PPs are envisaged as depicted in Figure 4.2:
(a)

Type 1 PPs use low speed communication means (may also have other
limitations that need to be addressed), which would allow the project
participant to provide limited set of observational data into CODB and also
receive/download limited (lower resolution) products from CIP. One way
EUMETCast system should provide full scope of data and products available at
CIP that could be visualised on site.

(b)

Type 2 PPs use high speed communication means allowing the project
participant to provide all required observational data into CODB and
receive/download most of the products available at CIP. In addition, one way
EUMETCast system could provide full scope of data and products available at
CIP that can visualised on site. This type of participants can make further
post-processing at “home” and to develop additional (tailored) products for
their national multi hazard early warning system.

(c)

Type 3 PPs use high speed communication means (e.g., high speed internet,
RMDCN) thus allowing the project participant to receive, download and
visualise all data and products available at CIP in an interactive way and use
them also for further post-processing and for their national “local”
meteorological and/or hydrological and/or marine/oceanographic modelling
activities. EUMETCast system could provide a back-up reception of data and
products available at CIP.
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Note, however, that through the project’s capacity development activities, which will
address basic systems (observations, data processing and communication), as well as
necessary training and lack of know-how, all entities could eventually transit to type 3.
4.1

Management of SEE-MHEWS-A Implementation

Project management structure, including responsibility for the project implementation is
described in section 2.4. It consists of (a) Project Steering Committee (PSC), (b)
Technical Teams (TT), (c) Project Advisory Group (PAG), (d) Project Office (PO), and (e)
Contributing Stakeholders (CSs). The project management will be supported by the
WMO Secretariat, especially the Regional Office for Europe (ROE), as well as the WMO
and co-sponsored Programmes.
Building of the project management structure will be a process that started at the
meeting of the SEE-MHEWS-A project participants (14-15 June 2017) and should be in
place when the implementation phase should start (January 2018). Nevertheless, the
management structure can be updated as appropriate. SEE-MHEWS-A project
participants will establish PSC (composed of Directors of meteorological, hydrological,
and hydrometeorological services of PPs), its membership and the chairperson. The rest
of the management structure, including membership of the Project Advisory Group and
Technical Teams, will be a responsibility of PSC. A membership of TTs may vary in time
according to expertise required.
4.2

Sub-Regional and RA VI Collaboration

Lessons learned from the catastrophic floods in Balkan Peninsula (May 2014) revealed
the lack of regional/sub-regional cooperation in forecasting of floods but also other
potential hazards of a transboundary nature. Such hazards have significant impact in the
SEE region, including losses of human lives, damage to properties and infrastructure,
and impaired functioning of key sectors.
The regional/sub-regional approach is essential in addressing these hydrometeorological
hazards and their potential impacts in the region. Improvements in all early warning
systems in SEE are envisaged through a collaborative effort of project participants and
contributing stakeholders under the SEE-MHEWS-A project and capacity development
activities that will allow all PPs to progress towards the type 3 creating a stronger
partnership where all members contribute towards a common goal and workload is
shared. The following are the main areas of expected improvements:
(a)

Observations - Identification and filling the major observational gaps in the
SEE region; and support to pilot projects in enhancing observation capacities
(radiation balance meters, ceilometers, etc.). The development,
implementation and operation of a Centralized Observational Database
(CODB) that would facilitate data assimilation, model(s) verification, postprocessing and nowcasting. Improved observational networks would allow
gradually the project participants to provide to CODB in real-time
observations with increased temporal (hourly, sub-hourly) and spatial
resolutions;

(b)

Modelling - Development and implementation of a suite of the coupled
meteorological, hydrological and marine/oceanographic prediction models and
operated in a “cloud” environment;

(c)

Communication - Development, implementation and operation of a “cloudbased” Common Information (and communication) Platform (CIP) to facilitate
access to-, and dissemination of model outputs, post-processing tools and
post-processed products, such as nowcasting, dissemination of warnings,
such as via MeteoAlarm, and communication among forecasters to coordinate
advisories and warnings especially in transboundary areas;
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(d)

Capacity Development - Capacity development activities, which include
resources and training, by addressing gaps in (i) observing and monitoring,
(ii) modelling and post-processing, (iii) information and communication and
(iv) know-how, will lead to a stronger partnership among project participants
with shared responsibility and synergic use of resources in order to fully
benefit from the SEE-MHEWS-A.

The sub-regional collaboration among PPs, within the scope of the adopted IP, will be
based on the appropriate agreements or MoUs, which will be considered by the PSC.
These may include the following:

4.3

(a)

Agreement between all the project participants on data policy addressing
differences between the existing official WMO data policies, namely,
Resolution 40 (Cg-XII), Resolution 25 (Cg-XIII) and Resolution 60 (Cg-17)
and the additional data that would be required for the operation of SEEMHEWS-A;

(b)

Agreement(s) on responsibilities of PPs and contributing stakeholders for the
development, implementation, operation and maintenance of the system and
its components;

(c)

Agreement between PPs on the capacity development and training addressing
existing gaps vis-à-vis the envisaged system, through i.e. training and
transfer of knowledge and technology. This agreement will stipulate priority
areas of capacity development that should be funded through the SEEMHEWS-A project.
Collaboration with other relevant WMO projects and activities

The system shall build upon, as far as possible, on existing regional and sub-regional
projects such as the WMO Severe Weather Forecasting Demonstration Project, the WMO
Flash Flood Guidance System Project and relevant projects under the WMO Disaster Risk
Reduction Programme.
4.3.1

WMO Severe Weather Forecasting Demonstration Project

WMO Severe Weather Forecasting Demonstration Project (SWFDP) is led by WMO’s Data
Processing and Forecasting Systems (DPFS) Programme under the auspices of the
Commission for Basic Systems and in close collaboration with several related WMO
Programmes.
The goals of SWFDP are to: (a) improve the ability of National Meteorological Centres
(NMCs) to forecast severe weather events more accurately; (b) improve the lead time of
alerting to these events; (c) improve interaction of NMCs with Disaster Management and
Civil Protection Authorities before and during events; (d) identify gaps and areas for
improvements; and (e) improve the skill of products from Global DPFS Centres through
feedback from NMCs.
South-East Europe was identified as a new SWFDP regional subproject (SWFDP-SEE). A
draft concept note for this subproject (January 2016) defines project outline as
addressing gaps in severe weather forecasting, warning services and development
across the region through (a) development of a regional information platform; (b)
development of a regional collaboration and coordination mechanism; (c) capacity
development of the NMHSs in severe weather forecasting and service delivery through
implementation of SWFDP-SEE; and (d) development of feedback mechanisms.
In a broad sense SWFDP-SEE and SEE-MHEWS-A have complementary objectives. SEEMHEWS-A goes further as it aims in providing advisory also for hydrology and marine
hazards. For this to happen, SEE-MHEWS-A will design a suite of coupled meteorological,
hydrological and marine (oceanographic) prediction models supported by the centralized
database of observations for assimilation purposes, model verification and post-
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processing, such as nowcasting and early warnings. SEE-MHEWS-A will also provide
inputs for higher resolution national met/hydro/marine prediction models and/or further
national post-processing, as appropriate. SEE-MHEWS-A will provide to the project
participants, as a minimum, products that are defined in Annex A of the SWFDP
Guidebook on planning regional subprojects towards implementation of a mechanism to
strengthen operational centres.
With the above in mind, the DPFS Programme will implement some the envisaged
activities within the scope of the SEE-MHEWS-A project thus building synergy in
advancing both SWFDP-SEE and SEE-MHEWS-A.
4.3.2

WMO Flash Flood Guidance System Project

Recognizing that flash floods have a particularly disastrous impact on lives and
properties of the affected populations, the Fifteenth WMO Congress had approved the
implementation of a Flash Flood Guidance System (FFGS) project with global coverage
that had been developed by the WMO Commission for Hydrology (CHy) jointly with the
WMO Commission for Basic Systems (CBS) and in collaboration with the US National
Weather Service, the US Hydrologic Research Centre (HRC) and USAID.
FFGS is an important tool for providing the operational forecasters and disaster
management agencies with real-time informational guidance products pertaining to the
threat of flash flooding. FFGS is a robust system designed to provide the necessary
products to support the development of warnings for flash floods from rainfall and/or
snow melt events using remote sensing observations of precipitation (e.g., radar and
satellite-based rainfall estimates), temperature, snow cover extent and hydrological
models. To assess the threat of a local flash flooding, the FFGS is designed to allow
product adjustments based on forecaster experience with local conditions, incorporation
of other information (e.g., NWP output), real time meteorological data and any last
minute local observations (e.g., non-traditional rain gauge data) or local observer
reports.
Within the scope of global FFGS implementation, the South-East Europe FFG (SEEFFG)
regional project has being implemented and is operational at its Regional Centre hosted
by the Turkish State Meteorological Service. The SEEFFG system could specifically
benefit from SEE-MHEWS-A by using high resolution quantitative precipitation estimates
(QPE) and forecasts (QPF) that will be provided by the SEE-MHEWS-A system for the
small river catchments in the SEE region. Effort would be needed to expand the area of
coverage of the FFGS over South East Europe to allow coverage of participating Members
in the SEE-MHEWS-A. SEEFFGS expansion is needed to cover Cyprus, Greece, Hungary
and Ukraine. Given the surface area of the latter country, a stand-alone FFGS would be
needed. The first three countries could be incorporated into the SEEFFG.
Efforts would also be needed to take advantage of radar coverage in inclusion of radar
precipitation data in the FFGS merged areal basin precipitation product. This would
include working closely with NMHSs to develop a plan for effectively using the radars to
improve regional forecasting efforts pertaining to the SEEFFG system, working with the
US Hydrological Research Centre (HRC) and NMHSs to QA/QC and calibrate the radar
data from identified radars that would be suitable for hydrological applications, develop a
regional grid and ingest into the SEEFFGS gridded radar data and associated
climatological bias factors. Dynamic bias adjustment for radar data will also be
developed. A three-week workshop at HRC for a limited number of radar
specialists/forecasters from each country will be conducted. Regional training workshops
will also be conducted on radar hydrology and quality control of radar data and their use
in operational forecasting as part of the SEEFFGS.
The functionality of the SEEFFGS will be expanded to include the latest modules and
training on landslide susceptibility, application of urban flash flood forecasting subsystem over 4 large metropolitan areas to be selected by the Project Steering
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Committee, and the application of one riverine routing component for the Ukraine standalone FFGS.
An increase in the number of real-time hydrometeorological observing stations is needed
to improve forecast skill of the system. Improved observations would be required in
several target countries within the SEEFFGS, namely Albania, Bosnia and Herzegovina,
Republic of Moldova, Montenegro, and the former Yugoslav Republic of Macedonia
among others. A similar strengthening of the observational network is needed in Ukraine
to support its stand-alone system development.
WMO FFGS will be included in the suite of coupled meteorological, hydrological and
marine/oceanographic prediction models of the SEE-MHEWS-A. Linkage between the
SEEFFGS, its stand-alone Ukraine FFGS, and SEE-MHEWS-A will be established to secure
best functionality of both systems. Synergy between these two projects will multiply the
benefit expected from both projects.
A project officer (hydrologist) who has experience in implementing and operating the
FFGS would be needed for two years to ensure effective implementation of the project.
4.3.3

Projects related to the WMO Disaster Risk Reduction Programme

The main long-term objective of the WMO Disaster Risk Reduction Programme (DRR) is
to contribute to the strengthening of institutional capacities with respect to the provision
of meteorological, hydrological and climate services, and cooperation in supporting
disaster risk management for the protection of lives and property and contributing to
sustainable development of Members.
The purpose of the WMO DRR Programme is to assist the Members to provide and
deliver services that are directed towards the protection of lives, livelihoods and
property, in a cost-effective, systematic and sustainable manner. This includes:
(a)

Development and improvement of a sustainable early warning systems in
particular related to scientific and technical infrastructures, systems and
capabilities for research, observing, detecting, forecasting and warnings of
weather-, water- and climate-related hazards;

(b)

Development and improvement of a standardized and sustainable hazard
databases, metadata, systems, methods, tools and applications of modern
technologies such as geographical information systems for recording,
analysing and providing hazard information for risk assessment, sectoral
planning, risk transfer and other informed decision-making;

(c)

Development and delivery of warnings, specialized forecasts and other
products and services that are timely, understandable to those at risk and
driven by requirements of disaster risk reduction decision processes and
operations engaging socio-economic sectors;

(d)

Stimulate a culture of resilience and prevention through strengthening of
capacities for better integration of meteorological, hydrological and climate'
products and services in disaster risk reduction across all socio-economic
sectors, such as land use planning and infrastructure design and continued
public education and outreach campaigns;

(e)

Strengthening cooperation and partnerships of WMO and NMHSs in national,
regional and international user forums, mechanisms and structures for
implementation of disaster risk reduction.

DRR Programme will be actively reviewing and contributing to the implementation of the
project to ensure that the development process is in alignment with and considers the
end user requirements (e.g. MHEWS stakeholders such as disaster management). More
specifically, the Programme will conduct workshops in cooperation with the WMO Public
Weather Services Programme and DPFS at the start of each of the major activities of the
project (i.e. observing, forecasting and modelling, and information and communication).
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4.4

Leverage the Common Alerting Protocol Standard

During the development of the advisory system, leveraging the Common Alerting
Protocol (CAP) standard will be considered. CAP, designated as International
Telecommunication Union (ITU) Recommendation X.1303, is broadly recognized
internationally as the key standard to achieve the goal of all hazards, all-media public
alerting. WMO Executive Council has endorsed the CAP standard, and the WMO
Commission on Basic Systems has strongly encouraged WMO Members to adopt it. To
facilitate this, the WMO Service Delivery Division provides training to NMHSs to develop
their capacity to publish warnings in the CAP standard format.
CAP Jump-Start Training Session was held 6-7 October 2016 in Zagreb, Croatia, as part
of the Regional Conference on Multi-Hazard Early Warning Systems in South-East
Europe. Leveraging the CAP standard in the SEE-MHEWS-A will be considered during the
development of the Common Information (and Communication) Platform, especially for
access to and exchange of warning advisories and communication among forecasters,
including cross-boundary standard operational protocol. This follows various other
international initiatives already leveraging or seeking to leverage CAP including the
Universal App Program of the International Federation of Red Cross and Red Crescent
Societies (IFRC), the International Network for Multi-Hazard Early Warning Systems (INMHEWS), the Flash Flood Guidance System (FFGS), and the WMO Alert Hub prototype,
which is also associated with the proposed WMO Global Multi-Hazard Alert System
(GMAS).
4.5

Observations

Higher temporal and spatial resolution observations are needed for the SEE-MHEWS-A
system across the region. Gaps exist in some parts of the region and inventory would be
needed to address those gaps. However, considerable amount of data already exists but
are not exchanged as this goes beyond existing WMO data policies. An agreement
between PPs would be needed on exchange of data for the purpose of the SEE-MHEWSA, defining the scope of data that would be provided by the project participants into the
system. A centralized observational database will be established for this purpose.
Practical solution depends on the scope and volume of data and the technical capabilities
of the potential host(s) of the database. The other modules of the SEE-MHEWS-A will
receive data from this CODB.
4.5.1

Regional Requirements for Observational Data and Products

Regional requirements for observations were defined by the three project scoping
workshops: (a) Forecasters’ Workshop (Skopje, the former Yugoslav Republic of
Macedonia, 7-9 February 2017), (b) Numerical Modelling Workshop (Budapest, Hungary,
8-9 March 2017), and (c) Workshop on ICT Technologies and Requirements for
Observations (Athens, Greece, 4-6 April 2017). Summary is presented in Appendix 1.
Major conclusions comprise:
(a)

(b)
(c)
(d)

Project participants should commit to free and open exchange of
observational datasets via a Centralized Observational Database (CODB). This
includes existing meteorological, hydrological, oceanographic and meteomarine observational data, as well as historical data for model calibrations
and topographic data. From ICT perspective the most demanding would be 3D volume weather radar data;
In designing CODB, TT-ICT should look what already exists rather developing
new solution;
Robust observing system providing good spatial and temporal coverage for all
variables with low data latency will be critical to success of SEE-MHEWS-A.
Further strengthening of observing networks is needed;
Higher temporal and spatial resolutions of met/hydro/marine data are
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(e)

(f)

(g)

(h)
(i)

(j)
(k)

needed, many data already exist but are not exchanged;
Minimum requirements in terms of spatial and temporal resolution should be
adopted for observational data and products exchange that all project
participants should comply with; the requirements should be based on the
existing requirements for nowcasting and short-range numerical weather
prediction captured and documented in the WMO Rolling Review of
Requirements;
Inventory of the capabilities of the SEE observing systems is needed so that
gaps may be identified and filled. This should be done under the auspices of
the WMO Integrated Global Observing System (WIGOS), using the
OSCAR/Surface online WIGOS station catalogue/meta-database;
Capacity development activities directed towards improving the observing
networks and participants infrastructures should be defined, in order to allow
participants to eventually fully benefit from the project. Further pilot projects
could be needed to implement new equipment (ceilometers, visibility meters,
radiation balance meters) for the purposes of early warning system
enhancement;
Access to both raw data and data that has been quality controlled or
corrected using in-situ observations will be required for calibration of both
existing and new hydrological models;
Post-processed weather radar data, especially the Quantitative Precipitation
Estimates (QPE) have an paramount importance for hydrological forecasting
and nowcasting; with a preference to regional rather than national products,
as for example OPERA;
Integrated Nowcasting through Comprehensive Analysis (INCA), developed
by ZAMG, is an excellent nowcasting tool and has potential for application in
SEE-MHEWS-A project;
In areas where weather radar data are unavailable either due to lack of
technical expertise or financial resources, the potential use of precipitation
mapping techniques based on mobile telecommunications tower-to-tower
signal attenuation should be investigated.

EUMETNET Observations Programme (E-AMDAR, E-ASAP, E-GVAP, E-SURFMAR, EPROFILE and OPERA) can provide necessary data and post-processed products for the
assimilation, model verification and post-processing, such as nowcasting for the SEEMHEWS-A. For example, use of OPERA data and products for nowcasting and as input to
hydrological models is essential. Existing OPERA radar network covers only some of the
weather radars of the SEE region; therefore, there is a need to establish the second
regional radar centre that would encompass and process weather radars’ data from the
rest of the region. Turkish State Meteorological Service (TSMS) already operates the
WMO weather radar database as a good practice example of internationally cooperated
and participated project. By considering the existing experience, well designed
infrastructure and the proven ability of TSMS, in case of agreed by parties, it can be a
good candidate to establish and host the second SEE regional radar centre. It is
proposed that products from these two centres (such as, QPE, VIL, and areal
precipitation over river catchments, etc.) should then be available for input into regional
and national hydrological models, Flash Flood Guidance System and nowcasting systems.
Similarly, EUMETSAT products, including those generated by the EUMETSAT Satellite
Application Facilities (SAFs), should be made available for the data assimilation,
verification and post-processing. For example, especially products generated by the HSAF could substitute missing weather radar data in some parts of the SEE region.
For optimal results, hydrological models should be calibrated. For this, gridded historical
precipitation and temperature observations over 10 to 30 years are required from some
parts of the SEE region. This activity can build on the techniques already used in the
region, such as the CARPATCLIM project.
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4.5.2

Centralized Observational Database

Centralized Observational Database (CODB) will be an indispensable tool to support the
envisaged suite of the coupled meteorological, hydrological and marine/oceanographic
models, their verification, calibration of hydrological models and further post-processing,
such as nowcasting.
CODB could be operated in a “cloud” or in a virtual centre(s) hosted by a project
participant(s) or a collaborating stakeholder(s). CODB can be split into two or more
(virtual) centres based on the nature of observational data and their purpose of use
within the project, e.g. one centre (CODB1) for meteorological data, while the other
centre (CODB2) for hydrological data. However, the preferred option is to operate a
single CODB, if possible, within the ECMWF environment thus using its infrastructure,
software and tools to access, archive and visualize data and data products. It should be,
however, verified that existing ECMWF systems can accommodate also hydrological data.
Otherwise, split CODB would be an option.
ECMWF Member States (MS) have direct access to the ECMWF’s High Performance
Computing Facility (HPCF) resources. Currently there are five MS from among the SEE
NMHSs, namely: Croatia, Greece, Serbia, Slovenia and Turkey. They together have an
aggregated HPCF allocation of ~55 million Cores*Hours for 2017 and if those five MS
agree to use part of their allocations for the project, the SEE-MHEWS-A operational
activities, such as CODB, the suite of coupled met/hydro/marine models and CIP, can be
run at ECMWF using that allocation. MS from SEE currently utilize very little of their
HPCF allocations. However, their plans for future must be verified.
TT-Obs and TT-ICT under the auspices of PAG will be responsible for the development of
technical specification for CODB, and identification of the potential host(s) of CODB. TTICT will identify, acquire and implement needed ICT infrastructure and software, and will
prepare an agreement with the host(s) for the operation and maintenance of CODB. If
needed, additional computing power may be purchased under this project to supplement
that of the host of CODB.
The scope of data, including the space and time resolution, formats and the respective
volumes that shall be provided by project participants into a CODB will be defined by TTObs. PPs shall provide data into CODB according to an agreement developed by TT-Obs,
approved by PAG and signed by all PPs (see also section 3.2).
4.6

Forecasting and Modelling

Meteorological, hydrological and marine/oceanographic models will be the core of the
SEE-MHEWS-A. At least three high-resolution limited area models (HR LAM) should be
nested in at least three global NWP models to provide so called “poor men” ensemble
forecasts. HR LAM models will provide inputs to the hydrological and
marine/oceanographic models. Practical solution depends on readiness to host so called
suite of coupled meteorological, hydrological and marine/oceanographic models and
whether the suite would be operated by one or more hosts and on their capabilities to
accommodate the suite in their HPCF environment. The selection of models would
depend on agreements with the respective consortia.
4.6.1

Regional Forecasters’ Requirements for Model Outputs and Post-processed
Products

Regional requirements for model outputs were defined by the three scoping workshops:
(a) Forecasters’ Workshop (Skopje, the former Yugoslav Republic of Macedonia, 7-9
February 2017), (b) Numerical Modelling Workshop (Budapest, Hungary, 8-9 March
2017), and (c) Workshop on ICT Technologies and Requirements for Observations
(Athens, Greece, 4-6 April 2017). Summary of forecasters’ requirements for model
outputs is presented in Appendix 2.
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The major conclusions comprise:
(a)
(b)

(c)
(d)

(e)
(f)

(g)
(h)
(i)
4.6.2

SEE-MHEWS-A should build on existing systems;
SEE-MHEWS-A should provide access to seamless, multiple NWP models at
global (hydrostatic and non-hydrostatic), nested regional (non-hydrostatic)
and local (convective scale non-hydrostatic) scales, adapted to the cascading
process, accessible from, and visualized in a Common Information (and
Communication) Platform (CIP), while applying agreed WMO standard
practices;
SEE-MHEWS-A should provide access to regional and local scales, calibrated
and validated hydrological models coupled with NWP models and visualized in
CIP, while applying agreed WMO standard practices;
SEE-MHEWS-A should provide access to outputs of the regional and local
scales, validated oceanographic models coupled with hydrological and NWP
models and accessible from, and visualized in CIP, while applying agreed
WMO standard practices;
SEE-MHEWS-A should provide access to the COPERNICUS products, including
Marine Environment Monitoring Service (CMEMS) oceanographic products;
NMHSs should be in position to exchange the limited area weather prediction
model results with the other project participants in a closed password
protected network through the CIP. NWP models that are operated by SEE
NMHSs already cover most of their neighbours;
SEE-MHEWS-A should provide access to nowcasting tool(s) for forecasts up to
6 (-12) hours;
SEE-MHEWS-A should provide password protected access to data and
information, which would be made available at the CIP, to the meteorological,
hydrological and marine forecasters;
SEE-MHEWS-A should include the Sand and Dust Storm Warning Advisory
and Assessment System (SDS-WAS) for the Middle-East part of the region.
Suite of Coupled Meteorological, Hydrological and Marine (Oceanographic)
Prediction Models

Major features of a design of the suite of coupled meteorological, hydrological and
marine (oceanographic) prediction models are based on an outcome of the Numerical
Modelling Workshop (Budapest, Hungary, 8-9 March 2017) and on proposals from the
potential contributing stakeholders towards the SEE-MHEWS-A (see Appendix 3). These
are as follows:
(a)
(b)
(c)

Hydrostatic and non-hydrostatic global models that could be used are:
ECMWF, JMA, GFS, NMM-B and ICON;
High resolution non-hydrostatic models that could be used are:
ALADIN/ALARO, COSMO-EU/ICON-EU, NMM-B, and potentially UK Met Office
high resolution model;
Nested HR non-hydrostatic models could be operated in ECMWF environment
and run at least twice daily to provide deterministic and (poor men)
probabilistic forecasts (at the beginning) up to 48 hours;

Domains of nested models should cover the whole SEE region, however, depending on a
demand for the computing power, the region may be divided into several smaller
(partially overlapping) domains, as appropriate;
(a)
(b)
(c)

National non-hydrostatic models that are currently used are: ALADIN/ALARO,
COSMO-EU/ICON-EU, NMM-B and NMM-E. They will be operated by national
entities, as appropriate;
Cascading process will be adopted for the horizontal resolution of the global,
regional and national models;
Regional hydrological models that could be operationally used are, among
others, EFAS and E-HYPE. HYPROM could be considered as regional
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(d)

(e)

(f)

(g)
(h)

hydrological model as well. They could be operated in centres of selected
models’ providers or in the ECMWF environment, as appropriate, and will be
fed by nested NWP models and nowcasting;
FFGS could potentially be operated with enhanced functionality by the
regional centre for the Black Sea and Middle East FFG (BSMEFFG) and/or the
regional centre for SEE (SEEFFG) situated in the Turkish State Meteorological
Service (TSMS) for nine countries. Solutions to cover the rest of SEE will be
explored;
Local hydrological models that could be used include: MIKE-type, HYPROM,
HYPE-Type, HBV, HEC suite, and ISRBC hydrological and hydraulic model.
They will be operated by the national entities and fed by HR LAM models and
nowcasting;
Regional oceanographic and wave models (whole Mediterranean and Black
Sea) that could be used are: WW3, WAM, CMES Mediterranean and Black Sea
models. They will be operated in centres of selected models’ providers and
coupled with the ECMWF and other HR LAM models and with specific
hydrological models;
Local oceanographic and wave models that could be used are: WW3, SWAN,
WAM, CMCC coastal models. They will be operated by the national entities
and fed by the HR LAM, hydrological models and nowcasting;
Sand and Dust Storm products for the Warning Advisory and Assessment
could be provided by COPERNICUS (CAMS), AEMET (Barcelona
supercomputing centre), Republic Hydrometeorological Service of Serbia
(RHMSS), as well as others.

RHMSS and Meteorological Office of the Environmental Agency of the Republic of
Slovenia made several tests to find out HPC requirements for the SEE-MHEWS-A project
design. This took into account discussions made at both Forecasters and NWP Modelling
workshops held in Skopje and Budapest, respectively. The scenario tested by Slovenian
experts was based on: (a) single LAM model (ALADIN/ALARO/AROME), (b) less than 1 hr
integrated time, (c) Ensemble Data Assimilation (10 members’ ensemble), (d) One large
domain covering the whole SEE area, (e) 2 km horizontal resolution, (f) ALADIN/SI as
reference (432x432x87): 35min on 256 cores. The test shows that this scenario (one
LAM only) would take 3 % of the existing ECMWF HPCF, which, however would equal
only to 0.2 % of total ECMWF CPU at the time of the project operation in 2022.
Therefore, ECMWF HPCF would not be a limiting factor because ECMWF could allow
taking up as much as 20 % to 25 % of prime time of HPCF for SEE-MHEWS-A. Even
more, there are still possible optimizations that could save further computing resources.
It was estimated that this scenario would eventually needed 5,000 cores*hours per run,
which is 30,000 per day and 10 million cores*hours per year. Croatia, Greece, Serbia,
Slovenia and Turkey have together allocation of about 55 million Cores*Hours for 2017
(that would increase in 2020 after the significant upgrade of ECMWF HPCF).
Theoretically, provided agreement with the five ECMWF full member states from SEE is
in place, even all three nested HR LAM models could be operated in ECMWF HPCF.
PSC will, based on the proposal from TT-Mod, develop (a) an agreement with the
respective NWP consortia for a provision of LBC to nested HR LAM models, (b) an
agreement with the respective consortia to implement HR LAMs, hydrological and
marine/oceanographic models in the identified HPCF environments, based on the
feasibility study by TT-Mod, and (c) an agreement with the potential hosts that would
operate HR LAMs, hydrological and marine/oceanographic models.
Eventually, PSC, supported by TT-Mod and TT-ICT, will oversee the implementation of
the suite of models; based on the technical specification to be developed by TT-Mod
together with TT-ICT.
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HR nested models component
Three possible options of operating the suite of coupled meteorological, hydrological and
marine/oceanographic prediction models (HR nested models component) would be
possible:
Option 1:
-

Operating all three nested HR LAMs (with a specification as tested by Slovenia
above) in the ECMWF HPCF, using portion of the allocations of the five ECMWF MS
from SEE (there would still be a possibility to split one SEE domain into smaller
domains to save computing resources).

Option 2:
-

Operate one HR LAM (e.g., ALADIN that is currently mostly used by the potential
project participants) in the ECMWF HPCF; NMM-B then could be operated in HPCF
of the Republic Hydrometeorological Service of Serbia.

COSMO-EU/ICON-EU could be operated in HPCF of the Hellenic National
Meteorological Service.
Option 3:
-

-

-

-

Operate ALADIN in HPCF of one of the SEE potential participants currently
operating their versions of ALADIN (namely, Bulgaria, Croatia, Hungary,
Romania, Slovenia, and Turkey).
Operate COSMO-EU/ICON-EU in HPCF of one of the SEE potential participants
currently operating their versions of COSMO (namely, Greece, Romania, and
Israel).
Operate NMM-B in HPCF of one of the SEE potential participants currently
operating their versions of NMM-B (currently NMM-B is operated by the Republic
of Serbia for SEECOP members: Albania, Bosnia and Herzegovina, the former
Yugoslav Republic of Macedonia, and Montenegro).

Each option has its own advantages and disadvantages; however, ECMWF is the
preferred option as declared by the participants of the three project workshops held in
Skopje, Budapest and Athens. The major reasons being: (a) sustainable solution; (b)
five ECMWF member states and six cooperating states are coming from the SEE region;
additionally, new potential (cooperative) members may arise in the near future; they
have established working relations with ECMWF, including use of ECMWF resources and
communication infrastructure is in place; and (d) a solution acceptable to all. If required,
additional HPC modules could be purchased under this project to supplement the HPCF of
ECMWF, pending the Council approval, or the HPCF of another potential host(s), as
appropriate.
Any of the above options will need a feasibility study and eventually agreements for the
implementation, operation and maintenance of the defined HR LAM models. As a
minimum, agreements will have to be established with: (a) ECMWF and/or other
potential providers of HPCFs, (b) the five ECMWF MS from SEE, and (c) the respective
NWP Consortia (ALADIN, COSMO, and SEECOP).
As for receiving lateral boundary conditions from global models, an agreement will be
needed from the respective consortia operating ECMWF, JMA, GFS, NMM-B and ICON
global models.
Regional hydrological models component
Two possible options of operating the suite of coupled meteorological, hydrological and
marine (oceanographic) prediction models (regional hydrological models component)
would be possible:
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Option 1:
-

Operate EFAS, E-HYPE, HYPROM and other potential candidate hydrological
models in the ECMWF HPCF.
Operate FFGS jointly by the existing regional centre for the Black Sea and Middle
East FFG (BSMEFFG) and regional centre for SEE (SEEFFG).

Option 2:
-

Operate EFAS in the ECMWF HPCF (this is currently the case).
Operate E-HYPE, HYPROM and other potential candidate hydrological models in
the computer facilities of one of the potential project participants.
Operate FFGS jointly by the existing regional centre for the Black Sea and Middle
East FFG (BSMEFFG) and regional centre for SEE (SEEFFG).

Each option has its own advantages and disadvantages; however, the preferred is the
option 1 as declared by the participants of the three project workshops held in Skopje,
Budapest and Athens). The major reasons being: (a) EFAS is currently being operated in
ECMWF HPCF, (b) a sustainable solution; and (c) a solution acceptable to all.
Operating hydrological models in the computer facilities of one of the potential project
participants will need a feasibility study. Agreements for the implementation, operation
and maintenance of the hydrological models will have to be concluded with model
providers and hosts of the computer facilities. As a minimum, agreements will have to be
established with: (a) ECMWF and/or other potential providers of HPCFs, and (b) the
EFAS Consortium. Relation to existing WMO FFGS centres should also be established.
Regional marine/oceanographic models component
Good option for operating the suite of coupled meteorological, hydrological and marine
(oceanographic) prediction models (regional marine/oceanographic models component)
is the one offered by the Euro-Mediterranean Centre on Climate Changes (CMCC) in
Bologna and Lecce, Italy to provide the SEE-MHEWS-A with outputs of the prediction
models currently operated by CMCC and the Copernicus Marine Environment Monitoring
Service (CMEMS). This option covers requirements presented by the Project Workshops
in Skopje and Budapest. Agreements with CMCC and COPERNICUS will have to be
established through a simple registration process.
4.7

Information and Communication

Common Information (and Communication) Platform would be a heart of the SEEMHEWS-A. All data and products would be accessible in an interactive way from CIP
and/or will be disseminated to the project participants for further use and/or post
processing. CIP should also provide accesses to products that are not produced by SEEMHEWS-A but are required by forecasters, such as products from ESSL, etc. CIP should
provide various tools and post processed products, such as nowcasting that would be
essential for advisories in the first 6 to 12 hours. Practical solution depends on scenarios
adopted for CODB and suite of models as well as telecommunication capabilities of
project participants and contributing stakeholders that would be responsible for
providing of some post processed products and other information, such as nowcasting
and verification.
Project’s essential Information and Communication Technology (ICT) covers all
technology that is central for the operation and maintenance of the project essential
modules, namely: (a) CODB, (b) suite of coupled meteorological, hydrological and
marine (oceanographic) prediction models, (c) CIP, including its individual components
(see section 3.6.2), and (d) communication means between the above three essential
modules. These essential ICT will be established through the project agreements with
PPs and contributing stakeholders and according to the availability of the project
funding.

RA VI-17/INF. 3.1(4), p. 28

4.7.1

Regional ICT Requirements

Regional ICT requirements were defined by the three scoping workshops: (a)
Forecasters’ Workshop (Skopje, the former Yugoslav Republic of Macedonia, 7-9
February 2017), (b) Numerical Modelling Workshop (Budapest, Hungary, 8-9 March
2017), and (c) Workshop on ICT Technologies and Requirements for Observations
(Athens, Greece, 4-6 April 2017). The major conclusions comprise:
(a)
(b)

(c)

(d)

(e)

(f)

4.7.2

CIP should be preferably located in a single location with the preference to
the ECMWF environment. TT-ICT should define services, standards and
protocols for CIP Services;
Visualisation, preferably using open source and/or commercially available
solutions, would be an important module on CIP, especially for visualisation
of model outputs and post-processed data and products. TT-ICT should look
what already exists in NMHSs or what is commercially available, rather
developing a new solution;
For message and file switching, WIS standards should be applied. There are
systems existing and widely used by NMHSs, such as the one developed by
DWD based on the open source or other systems developed by commercial
companies;
For the communication between CIP and PPs, mixture of communication
means may be used (e.g., GTS/ RMDCN, internet, EUMETCast), with
preference to internet as a basic communication means, using high
availability and secure network tunnelling conforming to the guidance
provided by attachments to the Manual on WIS, such as Internet Protocol
Security (IPSec) and Open Source VPN (OpenVPN). It is often possible for
national institutes to achieve redundancy in telecommunications links by
connection to more than one internet service providers;
Exchange of data and products should be limited to project participants, for
example using password protection; however, it would be up to each PP and
their national data policy to decide whether they will share data in a
protected or free and unrestricted manner. Transmission of information, and
associated authentication, should use encrypted exchange protocols
supported by the WIS;
Lessons should be learned from Hydrological Information System of the Sava
River Basin, which is a good example of cooperation and data exchange
among NMHSs’ of Bosnia and Herzegovina, Croatia, Serbia and Slovenia.
Common Information (and Communication) Platform

The major features of a design of CIP are based on an outcome of the Numerical
Modelling Workshop (Budapest, Hungary, 8-9 March 2017 and on proposals from the
potential contributing stakeholders towards implementing SEE-MHEWS-A
(see Appendix 3):
(a)

Observational data and products (including from radars and satellites SAFs)
should be available through CIP (linked to CODB) and could be possibly
managed by ECMWF data handling system (MARS, WEB services, FTP) or
other existing commercially available low cost solutions;

(b)

Model outputs of the suite of coupled met/hydro/marine(oceanographic)
models should be available on CIP and could be visualised by ECMWF
Metview, ecCharts, OMSZ HAWK, SmartMet or other commercially available
products;

(c)

Dissemination of the models’ outputs, data and other post-processed
products could be made available via a web browser applications, such as the
one provided by ECMWF Web Services or available open source applications
or commercially available solutions; one way satellite communication, such as
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EUMETCast may be considered, especially for PPs with inadequate
telecommunication capabilities;
(d)

Post-processing and nowcasting products should be available on CIP and
could be provided by e.g., ZAMG INCA, ESSL or other solution should be
looked for;

(e)

Visualisation and other tools and software packages should be available on
CIP and could be provided by ECMWF (e.g., Metview, Magics, ecCodes,
ecFlow) and/or ESSL and/or commercially available solutions;

(f)

Verification of different LAM models, including interpretation of model
outputs, post-processing and nowcasting products should be available on CIP
and could be provided by the respective modelling consortia and/or
contributing stakeholders in collaboration with TT-Mod;

(g)

Trans-boundary communication and collaboration among forecasters
(especially between neighbouring countries) should be available through CIP
and could be provided by ZAMG (MeteoAlarm-F). Agreement with EUMETNET
and ZAMG will be needed. Finnish Meteorological Institute (FMI) could also
contribute the free code for the trans-boundary communication;

(h)

Information on issued warnings should be available through CIP and could be
provided by ZAMG (MeteoAlarm-P). In such a case, an agreement with
EUMETNET and ZAMG will be needed;

(i)

Design of CIP should be done by SEE experts. CIP could be preferably
operated within the ECMWF environment and linked to contributing
stakeholders/providers who could operate some of its modules (e.g.
MeteoAlarm and Nowcasting by ZAMG, nowcasting by ESSL, SAF by
EUMETSAT, OPERA by EUMETNET, etc.).

(j)

Products and information needed for forecasting of major hazards (see
section 2.3), which are not provided directly by the SEE-MHEWS-A suite of
models and post-processing, should be also available on CIP, such as for
forest fires, landslides, mudslides and air quality.

Based on the outcomes of the project workshops, the major modules of CIP could
comprise:
(a)
(b)
(c)
(d)
(e)
(f)
(g)
(h)
(i)
(j)
(k)

ASSIMILATION: Pre-processing of data for assimilation;
DATA & PRODUCTS: Catalogue of data and data products from CODB and
products from other sources than SEE-MHEWS-A;
F/COMMS: Trans-boundary communication between forecasters;
HYDRO: Catalogue of model outputs from at least two regional hydrological
models;
MARINE: Catalogue of model outputs from regional marine/oceanographic
models provided by CMCC;
MET: Catalogue of model outputs from, at least, three nested HR LAM
models;
NOWCASTING: Catalogue of nowcasting products;
VERIFICATION: Results of the models’ verification provided by the
respective consortia;
WARNINGS: Exchange of warnings and awareness reports within the SEE;
WEB SERVICES & TOOLS: Various tools needed for advisory system’s
operations, such as dissemination, data handling, (post-) processing and
visualisation;
Other modules that could be proposed through an analysis to be done jointly
by TT-Obs, TT-Mod and TT-ICT.
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(a)

ASSIMILATION:

-

Assimilation is seen as the major contributor to the quality and accuracy of
the NWP products. It should be preferred to improving horizontal resolutions
of the models. Different data assimilation sub-teams should work on data
assimilation on their respective LAMs. In this respect, one of the sub-teams
could work with the Hans Ertel Centre of DWD that offered possible
development of the seamless data assimilation for coupled atmosphericocean system for SEE-MHEWS-A, in case of available funding. An agreement
with the Hans Ertel Centre of DWD would be needed.

-

This module should provide assimilation files ready for the nested LAMs as
well as for the nationally operated LAMs.

-

Existing systems should be looked at, such as Scalable Acquisition and PreProcessing system for observations (SAPP) of ECMWF and Data preprocessing for data assimilation and verification (OPLACE) of RC-LACE. RCLACE would be willing to contribute to the SEE-MHEWS-A data pre-processing
and data assimilation. Agreements with ECMWF and/or RC-LACE will be
needed, as appropriate.

(b)

DATA & PRODUCTS:

-

Based on the agreement between participating meteorological, hydrological,
and hydrometeorological services, project participants shall provide defined
set of observational data and products (in real-time, near-real time and
historical data for calibration purposes) to CODB. PPs could also download
data and data products needed for their own post processing, especially data
from neighbouring countries. This module should contain a catalogue, as well
as discovery mode and retrieve functionalities. Data should also be accessed
programmatically, via e.g., Web API (see also WEB Services below).

-

ECMWF provisionally proposed that MARS catalogue could be used; this would
require an agreement.

-

This module should also provide products and information needed for
forecasting of major hazards, such as forest fires, landslides, mudslides and
air quality, which could not be, at a time, provided directly from the SEEMHEWS-A System. This should be done via links to external providers, such
as COPERNICUS.

(c)

F/COMMS:

-

To address cross border/boundary communication between services, a
communication tool was requested allowing forecasters to communicate with
each other, especially across borders, to harmonize their forecasts of extreme
weather-related events, as appropriate. This should be a closed system for
forecasters only that would also enable possibility of briefings and
consultations when appropriate.

-

Existing MeteoAlarm (Communication Tool) was identified during the three
project workshops as a system that could be used by SEE-MHEWS-A.
MeteoAlarm is a joint initiative of the Members of EUMETNET managed by
ZAMG on behalf of the contributing NMHSs called the MeteoAlarm partners.
Ten NHMSs of SEE are already MeteoAlarm partners. An agreement with
EUMETNET and ZAMG will be needed.

(d)

HYDRO:

-

This module will provide outputs from at least two regional hydrological
models, such as EFAS and E-HYPE, and potentially HYPROM.

-

The scope of products will be defined by TT-Mod.
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-

To access products from this catalogue, see WEB Services below.

(e)

MARINE:

-

This module will provide outputs from the regional marine/oceanographic
models provided by CMCC.

-

The scope of products will be defined by TT-Mod.

-

To access products from this catalogue, see WEB Services below.

(f)

MET:

-

This module will provide outputs from the nested HR LAM models, such as
ALADIN, COSMO-EU/ICON-EU, NMM-B, and potentially UK Met Office high
resolution model.

-

The scope of products will be defined by TT-Mod.

-

Inputs to the regional hydrological and marine/oceanographic models will be
defined by TT-Mod.

-

Initial fields and boundary conditions for LAM models operated at national
level will be also available.

-

To access products from this catalogue, see WEB Services below.

(g)

NOWCASTING:

-

Early warning advisory for the first 6 (up to 12) hours will heavily rely on the
nowcasting products. Therefore, participants of the three project workshops
requested to implement the nowcasting capability in the SEE-MHEWS-A
system. One such a system proposed is the Integrated Nowcasting through
Comprehensive Analysis (INCA), developed by ZAMG. ZAMG is willing to
provide support on implementing INCA system; however, an agreement with
ZAMG shall be needed. In case, it would not be possible to build on INCA
other solutions should be explored.

-

Slovak Hydrometeorological Institute (SHMI) adapted INCA for use in the
Central European region and could potentially adapt INCA also to the SEE
region, this again would require an agreement with SHMI.

-

INCA system may be implemented in the CIP itself or could be operated by
one of the PPs or contributing stakeholders; ZAMG and SHMI could be in a
position to operate INCA also for SEE-MHEWS-A. In such a case, operational
and maintenance cost should be negotiated.

-

In addition, several nowcasting products were offered by ESSL at the
Forecasters Workshop in Skopje and those could be made available.
Agreement with ESSL will be needed.

-

To access products from this catalogue, see WEB Services below.

(h)

VERIFICATION:

-

Model verification and validation are essential parts of the model
development process so that models’ outputs can be accepted and used to
support early warning decision making within SEE-MHEWS-A.

-

Results of the models’ verification shall be provided by the respective NWP
consortia in collaboration with TT-Mod.

-

Procedures for models’ verification will be defined by TT-Mod.

-

Agreements with the NWP consortia will be needed.
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(i)

WARNINGS:

-

This module serves harmonization of warnings and awareness reports within
the SEE region, especially across the borders.

-

Existing MeteoAlarm (Public Awareness Tool) was identified during the project
workshops as a tool that should be used to exchange warnings and avoiding
discontinuities in issuing warnings across borders.

-

MeteoAlarm is a joint initiative of the Members of EUMETNET managed by
ZAMG on behalf of the MeteoAlarm partners. Ten NHMSs of SEE are already
MeteoAlarm partners. An agreement with EUMETNET and ZAMG will be
needed.

(j)

WEB SERVICES & TOOLS:

-

Web services will support all above CIP modules, through various tools, such
as for dissemination, data handling, processing and visualisation. These
should be based on Open Geospatial Consortium (OGC) standards using the
recommendations of its MetOcean Domain Working Group (MetOcean DWG)
and the project should provide feedback to the MetOcean DWG on the
usefulness of their recommendations.

-

This module should provide static, on-demand, interactive graphical products,
as well as dynamic graphical products and visualisation to integrate and
display observations, remote sensing data, post-processed data and
products, and models’ outputs.

-

ECMWF offered several ECMWF Web services and other tools for use by SEEMHEWS-A, such as MARS, ecCharts, ecFlow, ecCodes, Magics, and Metview;
again, an agreement will be needed with ECMWF.

-

Hungarian Meteorological Service offered its workstation HAWK for the
visualisation purposes, based on the agreement. Project workshops’
participants also requested to look at widely used products from commercial
providers.

-

SEE-MHEWS-A products should be stored in, and accessible from CIP through
an archival and retrieval system such as MARS using a single interface.
Products should be registered in the WIS catalogue, and accessible through
interactive Web and machine-to-machine interfaces, for both routine
dissemination and ad-hoc requests. Technologies such as Web catalogue and
ecCharts, as well as commercially available systems using secure
communication means such as, secure Internet & FTP, EUMETCast (satellite
and terrestrial), GTS/WIS/RMDCN (Interoute) and also cloud services could
be explored (note that WIS 2.0 is likely to provide cloud services).

-

Potential PPs currently use a mixture of communication means, see
Appendix 4. This will determine the scope and type of data and products
generated by the advisory system that could be accessible by PPs and way
how they can interact with the CIP. For example, visualisation at CIP will not
be possible for low speed connections. For low speed connection, e.g. 1
Mbit/s, it might take about 12 hours to download 5 GB of data and products,
while for high speed connections, e.g. 200 Mbit/s, it might take about 5
minutes. Visualisation on PP site would also not be possible for low speed
connection. Therefore, capacity development activities should be looked at
from the beginning to support PPs with the low speed connections.

-

TT-ICT will define the optimal communication infrastructure and architecture
for the project essential modules, as well as connection configuration with the
PPs. TT-ICT should take into account various aspects of the communication
systems, such as (i) reliability, (ii) performance, (iii) interactivity,
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(iv) scalability, and (v) cost effectiveness.
-

EUMETCast would be a cost-effective means of disseminating model outputs
as well as all data and post-processed products not only to those PPs that do
not have sufficient telecommunication capabilities. Several PPs have already
EUMETCast receiving system in place that would need an upgrade and some
more could be purchased under this project. The new receiving station,
including 1.8 m antenna and basic visualisation software may cost some 20
kEuro. As EUMETCast is a one-way system, it cannot allow interactive access
to products available at CIP. Therefore, the receiving systems should be
equipped with the visualisation software. For data generated by SEE-MHEWSA System of about 10 Gb/day and the delivery time 6 hours, the yearly cost
would be 24 kEuro/year, for 1 hour delivery it would cost 150 kEuro/year. In
case of a need to distribute higher amount of data and products, a
dissemination strategy may lower the yearly cost, e.g., different reception
time by individual NMHSs or selection of products to be distributed via several
communication means, e.g., via EUMETCast, RMDCN and internet;

-

Based on the proposal of TT-ICT, several agreements will be needed, such as
with ECMWF, EUMETSAT, and Internet providers (e.g., Interoute,
CloudSigma, etc.).

-

Several tools and software packages for post-processing on national levels
should be provided through CIP.

Optimally CIP should be operated within the ECMWF environment and linked to
contributing stakeholders/providers who could operate some of its modules (e.g.
MeteoAlarm and nowcasting by ZAMG, nowcasting by ESSL, SAF by EUMETSAT, OPERA
by EUMETNET, etc.). Agreements should be made with the potential hosts of CIP and
hosts of its individual modules.
As requested during the project workshops, design of CIP should be done by the project
technical teams led by the TT-ICT, followed by a technical specification to be approved
by PAG. Based on the design of CIP its technical specification, appropriate CIP host
should be identified and agreement signed by PSC. TT-ICT will be responsible for
technical specifications of tools to be used for visualisation, dissemination, archival,
retrieval and other important functionalities of the system, including software needed for
operation of the essential ICT modules, their acquisition and implementing on CIP.
Finally, TT-ICT should define communication infrastructure of the system, prepare
technical specification, acquire and implement it.
5.

Implementation

5.1

Activities, Deliverables, Milestones, Cost and Risks

Goal of SEE-MHEWS-A is to become operational by mid-2023. Table 4.1 presents the key
implementation activities that are required for SEE-MHEWS-A implementation within the
timeframe 2018 – 2022. The table is arranged to correspond to the activity areas
presented in Section 3. In the table, each implementation activity is presented along
with its associated deliverables, timelines, responsibilities, costs and associated risk. This
table is the core of the implementation plan and will be regularly reviewed and updated.
For each activity in Table 4.1, a detailed activity plan will be developed by the
responsible entity or entities, with support of the SEE-MHEWS-A project office and
guidance from PSC and PAG. The project office has responsibility for tracking execution
of these activities and this plan itself.
Breakdown of the estimated costs is presented in Table 4.2, using five major expenditure
groups: (a) meetings, (b) missions costs, (c) consultants and staff costs, (d) contracts
with external providers, (e) capital investment/software/licences, and (f) capacity
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development. For meetings and missions, the cost was calculated using a daily
subsistence allowance (DSA) of 250 CHF. For consultants, a monthly premium of 7 kCHF
was used, while for external contracts 12 kCHF was used. Cost of the capital investment,
software and licences uses loose estimation, while for capacity development, at this
stage, information from PPs is used.
6.

Capacity Development and Implementation Requirements by Project
Participants needed to fully benefit from the Advisory System

There exist considerable differences in basic systems (observations, data processing and
communication) and knowledge within the SEE region that will be addressed through this
project. Some advanced services, especially those that are members of NWP Consortia,
have access to global NWP model outputs, operates their versions of meteorological
and/or hydrological and/or marine/oceanographic models on site, while some others
have only limited information via their low speed internet connections and some
countries are even not covered by the HR models operated in the region.
There will be a provision in the project to support major capacity development and
training activities that will be found indispensable for some project participants to benefit
from the advisory system. An agreement on the capacity development and training
addressing major gaps and required training will be concluded and adopted by PSC. The
most critical activities should be funded through this project, while for the rest an effort
will be made to identify potential donors.
Potential project participants were requested to identify their capacity development and
implementation requirements that would be needed to fully benefit from the SEEMHEWS-A system, which are included in Table 5.1. Project technical team on capacity
development (TT-CD) will assess capacity development needs of the project participants
and will prepare a capacity development and training programme.
An agreement on the capacity development and training programme addressing existing
gaps vis-à-vis the envisaged advisory system should be concluded based on which, the
required funding and twinning will be sought out to assist the PPs.
7.

Resources

US Agency for International Development (USAID) funded the Phase I SEE-MHEWS-A
project. The implementation plan that is the major deliverable of the Phase I of the
project will be submitted to funding agencies, such as EU, World Bank, Green Fund, UN
Agencies, as well as other international donors for project implementation and initial
operation over a couple of years. Intensive resource mobilisation will be done in the
second half of 2017, however this would be a continuing activity throughout the life of
the project.
To speed-up the implementation of SEE-MHEWS-A project, the World Bank is currently
considering to initially support some critical project activities serving as testing ground of
the project.
In parallel, the European Commission Directorate-General for International Cooperation
and Development (DG DEVCO, Europe Aid) is supporting the project PRO NEWS:
Programme for Improving National Early Warning System and flood prevention in
Albania (Grant Contract: EuropeAid/151-248/DD/ACT/AL, Contract number: 2016/382775, total eligible cost: 2.28 mil EUR).
The operation and maintenance of the advisory system during the project
implementation will be done through the project funding. However, starting from the
beginning of the project operational phase, the operation the system and maintenance of
the project infrastructure shall be done according to an agreement to be made by project
participants.
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Starting from the implementation of the advisory system, the project participants shall
be responsible for their own communication means connecting them to the project core
ICT infrastructure in a compatible way. The optimal communication means will be
suggested by TT-ICT so that project participants can fully benefit from the project at a
reasonable cost.
It is estimated that the cost of development and implementation of the system could be
of approximately 21 million CHF.
8.

Risks and Mitigation

Project management will follow the WMO Risk Management Policy that focuses on
strategic, operational, financial, governance and compliance risks, which are reviewed
regularly to update the risk registers. Risk management at WMO is implemented as an
integral part of systems of internal control and Results-based Management (RBM). The
implementation of the Policy is facilitated through: (i) an Audit Committee; (ii) a
Secretariat Risk Management Committee; (iii) WMO internal audit division; and (iv)
external audits performed annually by independent third party who makes
recommendations for measures required to mitigate identified risks. These are in turn
addressed by the Audit Committee and the WMO Secretary-General to ensure
compliance to the Policy. WMO is governed by United Nations financial practices and
procedures and is audited annually by external auditors.
Risk management is an ongoing process that must be pursued consistently,
systematically and on an ongoing basis. Project Manager and Project Steering Committee
are responsible to monitor and address all risks associated with the project throughout
its lifecycle.
Table 4.1 is the core of the implementation plan and will serve for continuous monitoring
and evaluation of the project performance, mainly: the activities, deliverables, timeline,
responsibility and resources available for implementation. In this table, potential risks
take into account dependencies between individual implementation activities. For
example, if activity “B” depends on activity “A” and activity A is not implemented in
time, this presents a risk that must be addressed. The target date for implementation
would then be marked “red” as overdue, thus serving also as a risk log. In table 4.1,
column named “potential risks/dependencies, the major dependent activities are
included. This table is a living document, as well as the whole IP, and will be updated
and revised annually, or as appropriate, following Project Steering Committee meetings.
Overall, the anticipated risks can be categorized into three major categories,
(a) development risks, (b) financial risks, and (c) operational risks. Among the risks, two
areas may be highlighted, including:
-

Regional commitments and institutional risks:
Regional cooperation projects in the SEE region are more challenging due to
the political and economic situation. There is also a risk that stakeholders’
commitment may be weaker than initially claimed. For example, there is a
risk that a PP or a contributing stakeholder could unilaterally decide to limit or
stop participation in the project or will stop information sharing. However,
steps will be taken to reduce this risk. Along with ongoing efforts leading up
to the design of the project, several agreements and MoU will be formed
among the PPs and collaborating stakeholders to support development,
implementation and operation of the SEE-MHEWS-A.

-

Performance and project management risks:
Among contributing risks are potentially unclear roles and responsibilities of
different stakeholders at different levels. Certain aspects of the project, such
as those pertaining to achieving regional agreements for data sharing could
depend on interests and political issues in the SEE region. In this respect, the
project has been designed to facilitate this discussion towards reaching these
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agreements through systematic consultations with all stakeholders.
Throughout the project, through the PSC, PO will work very closely with the
donor agencies and ensure that project activities, progress, successes and
lessons learned are communicated regularly to the various project
management structures, PPs and contributing stakeholders.
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Table 4.1:
No.

SEE-MHEWS-A Implementation Activities

Activities in bold are considered the most critical for SEE-MHEWS-A to be implemented by mid-2023.
Depending on the implementation scale, planned activities are specified as follows: R = Regional activity and N = National
activity.
FTE: Full-Time Equivalent (FTE) Employee. These resources will be provided by Project Participants (PPs) and consultants. PPs’
work cost is not included in the project estimated costs.
Breakdown of the estimated cost is in Table 4.2
RR: required Resources, AR: Available resources, δ: Shortfall.
Evaluation of Progress: Completed; On-Track; Overdue indicated in the column for “Target Date for Completion”.
Activity

Deliverables

Target
Date /
Period for
implement.

Responsibility

FTE
per
mon
th

Estimated Costs
(k CHF)
RR
AR
δ

Potential Risks
and
Dependencies

-

0

-

0

Importance of
the project to
potential PPs
Regional
collaboration,
availability of
resources
3.1.1, 3.1.2

3.1. Management of SEE-MHEWS-A Implementation
3.1.1
R

Establish the provisional Project
Steering Committee (PSC)

Provisional PSC
established

12/2017

3.1.2
R

Confirm the SEE-MHEWS-A
Implementation Plan (IP) and
express the intention to collaborate
on the project
PSC to agree to implement SEEMHEWS-A according to the agreed
IP
Establish Project Advisory Group
(PAG)
Establish WMO Secretariat Internal
Coordination and Oversight
Mechanism

SEE-MHEWS-A
confirmed

06/2017

SEE-MHEWS-A
project
participants
PSC

MoU (or Agreement)
adopted

12/2017

PSC

-

0

PAG established

02/2018

-

0

Secretariat Internal
Coordination and
Oversight Team
established
TTs established

12/2017

PSC,
(ROE)
ASG
(ROE)

-

0

12/2017 02/2018
12/2017 02/2018

PSC

-

0

PSC, ROE

-

0

08/2017 12/2017

PO, ROE

-

0

3.1.3
R
3.1.4
R
3.1.5
R

3.1.6
R
3.1.7
R
3.1.8
R

Establish Technical Teams (TTs), as
appropriate
Identify contributing stakeholders
to support implementation of SEEMHEWS-A according to IP
Identify resources for the project
implementation

MoU (or Agreement)
signed by contributing
stakeholders
Resources available
for project

3.1.1, 3.1.2,
3.1.3
3.1.1, 3.1.2,
3.1.3

3.1.1, 3.1.2,
3.1.3
3.1.1, 3.1.2,
3.1.3
3.1.1, 3.1.2,
3.1.3, positive
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No.

Activity

Deliverables

Target
Date /
Period for
implement.
(will
continue till
the end of
project)
08/2017 01/2018
(operational
until end of
the project)
Yearly,
or as
appropriate
02/2022 11/2022

Responsibility

Test successfully
completed, Protocol
adopted and system
put into operation

implementation

3.1.9
R

Establishment and operation of
WMO Project Office (PO)

PO established and
operational

3.1.10
R

Oversee the project implementation
and regularly update IP, as
appropriate
Develop testing procedures,
including a test protocol for the preoperational test of the System
Perform the pre-operational test of
the system and adopt a protocol to
declare implementation was
successfully completed

IP updated at PSC
meetings

3.1.11
R
3.1.12
R

Test protocol
developed

FTE
per
mon
th

Estimated Costs
(k CHF)
RR
AR
δ

Potential Risks
and
Dependencies
response from
donors

ROE

-

2,050

3.1.1, 3.1.2,
3.1.3, 3.1.8

PSC
(PAG, PO)

-

0

PAG,
(all TTs, PO)

3

39

3.1.1, 3.1.2,
3.1.3, 3.1.6,
3.1.8
3.1.6, 3.1.8

01/2023 06/2023

PSC & PO,
(all TTs, PPs,
PAG)

6

77

3.1.11

3.2. Sub-Regional and RA VI Collaboration
3.2.1
R

Develop and agree on data policy
defining responsibility of the project
participants regarding data to be
provided by them to CODB and
conditions on use of data and
products available to them via CIP

Agreement developed,
adopted and
dissemination of data
initiated

10/2017 06/2018

PSC, PO, ROE
(PAG, PPs)

1

19

3.4.2

3.2.2
R

Propose inclusion of SEE-MHEWS-A
into RA VI Operational Plan

02/2018

ROE

0.2

0

3.1.3, Outcome
of RA VI Session

3.2.3
R

Develop an agreement with
contributing stakeholders regarding
responsibilities for the development
and implementation of the advisory
system and its components

Inclusion of SEEMHEWS-A in the RA
VI Operational Plan
Agreement developed
and adopted

04/2018 11/2018

PSC, PO, ROE
(PAG, all TTs)

2

56

3.1.3, 3.2.2,
3.1.6
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No.

Activity

3.2.4
R

Develop an agreement with
contributing stakeholders regarding
responsibilities for the operation
and maintenance of the advisory
system and its components
Prepare capacity development and
training programme addressing
existing gaps vis-à-vis the
envisaged advisory system.
Develop agreements to implement
the capacity building activities
Draft a research and development
plan for continuing collaboration in
the scientific undertakings relevant
to improving operation of the SEEMHEWS-A system

3.2.5
R

3.2.6
R

Deliverables

Target
Date /
Period for
implement.
11/2019 07/2020

Responsibility

05/2018 11/2019
(capacity
building
throughout
the project)
06/2019 01/2022

Implementation
approved by RA VI
Resources identified
and made available
for SWFDP-SEE
implementation
Synergy between
SWFDP-SEE and SEEMHEWS-A
Establishment of
backup Regional
Centre, establishment
of a FFGS based on
existing LAM in
Cyprus, Greece and
Hungary, urban FFGS
for four cities,

Agreement developed
and adopted

Agreements, including
the detailed
programme, adopted
and defined capacity
development activities
implemented
Research and
development plan
developed and
adopted

FTE
per
mon
th
2

Estimated Costs
(k CHF)
RR
AR
δ

Potential Risks
and
Dependencies

56

3.1.3, 3.1.6,
3.2.2, 3.2.3

PSC & PO
(PAG, all TTs,
contributing
stakeholders)

3

1,037

3.1.3, 3.4.1,
3.5.9, 3.6.1,
proposals from
PPs

PSC based on
proposal from
TT-Sci

10

56

02/2018

DPFS, ROE

0.2

0

Outcome of RA
VI Session

12/2017 –
03/2018

DPFS, PO, ROE

0.2

0

3.1.3; 3.1.8,
3.2.2

06/2018 –
07/2020

DPFS

12

350

3.3.1, 3.3.2

06/2018 07/2020

HWR

24

3,242

3.1.3, 3.1.8,
3.4.1, 3.4.10,
3.4.11

PSC, PO, ROE
(PAG, all TTs)

3.3. Collaboration with other relevant projects
3.3.1
R
3.3.2
R

Seek approval from RA VI for
implementation of SWFDP tailored
for SEE
Identify resources for
implementation of SWFDP tailored
for SEE

3.3.3
R

Implementation of tailored SWFDPSEE priority tasks (to be defined)

3.3.4

Expansion of the current FFG
system to include Cyprus, Greece
and Hungary

RA VI-17/INF. 3.1(4), p. 40

No.

Activity

3.3.5

Establishment a stand-alone FFGS
for Ukraine

3.3.6

Conduct workshops, in coordination
with DPFS and PWS, on the roles of
(a) observations, (b) forecasting
and modelling, and (c) information
and communication to DRR

Deliverables

Target
Date /
Period for
implement.

Responsibility

06/2018 07/2020

HWR

08/2018 10/2020

DRR, ROE

Inventory compiled,
gaps identified, actions
to fill them and further
strengthening
recommended

2/2018 12/2018

Scope of data to be
exchanged, including
their formats developed
and agreed upon by

02/2018 07/2018

landslide susceptibility
mapping for all
participating
countries, inclusion of
radar precipitation,
enhancement of
hydrometeorological
network, catchment
relationship, and
training
Stand-alone Ukraine
FFGS, including
riverine routing,
enhancement of
hydrometeorological
network, catchment
relations, and training
Workshops conducted

FTE
per
mon
th

Estimated Costs
(k CHF)
RR
AR
δ

Potential Risks
and
Dependencies

990

3.1.3, 3.1.8,
3.4.1, 3.4.10,
3.4.11

8

74

3.2.4

TT-Obs &
WIGOS,
(PO)

R: 3
N: 2

37

Availability of
national and
WIGOS
resources

PSG & TT-Obs,
with help from
working
structure

2

37

3.2.1, 3.4.1,
3.4.7, 3.4.8,
3.4.10, 3.4.11

3.4 Observations
3.4.1
R, N

3.4.2
R

Compile an inventory, using the
OSCAR/surface tool, of the
capabilities of the SEE observing
systems. Provide
recommendations to fill identified
gaps and for further strengthening
of the observing systems including
pilot projects
Define the scope of data, including
the temporal and spatial
resolutions, data formats and data
volumes, that shall be provided by
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No.

Activity

Deliverables

PPs into a CODB

PSG

3.4.3
R

Analyse the required ECMWF HPCF
resources that would be needed to
operate CODB in ECMWF. Develop
a technical specification for CODB

05/2018 07/2018

3.4.4
R

Verify whether five full-member
states of ECMWF from SEE would
agree to use part of their HPCF
allocations for the purpose of the
advisory system and define how
much HPCF resources they could
offer for the project
Identify a host(s) of CODB and
prepare an agreement with the
host(s) for CODB operations and
maintenance
In cooperation with the host(s) of
CODB identify and acquire ICT
infrastructure, software and
licenses
Define data and products of
EUMETNET Observations
Programme needed for the project
purposes and make an agreement
with EUMETNET to use them for
the project
Define observational products of
EUMETSAT needed for the project
purposes and make an agreement
with EUMETSAT to use them for
the project
In cooperation with the host(s) of
CODB implement acquired

Analysis showing
required HPCF
resources to operate
CODB in ECMWF and
developed technical
specification for CODB
Agreement signed with
the five full-member
states of ECMWF MS
from SEE on use of
their HPCF allocation
for the advisory system

3.4.5
R

3.4.6
R

3.4.7
R

3.4.8
R

3.4.9
R

Target
Date /
Period for
implement.

Responsibility

FTE
per
mon
th

Estimated Costs
(k CHF)
RR
AR
δ

Potential Risks
and
Dependencies

TT-ICT,
(TT-Obs, PAG,
ECMWF)

1

40

3.4.2, ECMWF
agreement

07/2018

TT-ICT,
(PAG, ROE,
five fullmember states
of ECMWF from
SEE)

0.5

0

Agreement on CODB
operations and
maintenance signed
with CODB host(s)
Infrastructure and
software required by
host(s) of the CODB
identified and acquired
Agreement with
EUMETNET signed
including definition of
data and products

02/2018 12/2018

TT-ICT, ROE,
PSC
(TT-Obs, PAG)

1

37

04/2019 10/2019

TT-ICT,
(TT-Obs, PAG,
host of CODB)

4

387

Readiness of the
five full-member
states of ECMWF
from SEE to offer
part of their
HPCF allocations
for the project
Readiness of
ECMWF or other
potential host(s)
to operate CODB
3.5.5, 3.5.6,
3.5.7, 3.6.1,
3.6.2

05/2019 10/2019

PSC,
EUMETNET,
(TT-Obs, PAG)

1

19

Readiness of
EUMETNET to
support the
Project

Agreement with
EUMETSAT signed
including definition of
data and products

06/2019 11/2019

PSC &
EUMETSAT,
(TT-Obs, PAG)

1

19

Readiness of
EUMETSAT to
support the
project

Infrastructure and
software implemented,

09/2019 08/2020

TT-ICT & host
of CODB,

1

59

3.4.6

supporting RRR

RA VI-17/INF. 3.1(4), p. 42

No.

3.4.10
R, N

3.4.11
N

Activity

Deliverables

Target
Date /
Period for
implement.

infrastructure and software

CODB pre-operational

Identify host and establish the
second weather radar centre for
SEE countries and their radars not
covered by OPERA. Define data
and products that would be
needed for nowcasting purposes,
including for hydrological models
Produce, where not existing, and
collect available gridded historical
precipitation and temperature
observations over 10 to 30 years
for calibration of hydrological
models (projects similar to
CARPATCLIM)

Weather radar centre
established as proposed
by PSC, processed data
ready for CODB,
hydrological models
and nowcasting
purposes
Gridded data provided
to CODB and available
for calibration of the
regional hydrological
models for selected
river catchments

09/2019 11/2020

Global NWP for SEEMHEWS-A identified.
Agreement signed with
the respective NWP
consortia to provide
lateral boundary
conditions to nested
LAM models
NWP LAM models for
SEE-MHEWS-A
identified. Agreement
signed with the
respective NWP
consortia to implement
high resolution LAMs in
the identified HPCF
Regional hydrological
models for SEE-

Responsibility

FTE
per
mon
th

Estimated Costs
(k CHF)
RR
AR
δ

Potential Risks
and
Dependencies

TT-Obs &
WIGOS-PO &
host of the
Centre, PSC
(TT-ICT, PAG)

R: 3
N:
12

187

Readiness to
host the centre
and availability
of national
resources;
3.4.10

10/2018 01/2020

PPs,
(TT-Mod)

10

51121

3.2.1, 3.5.3;
inadequate
national data
policies

01/2018 04/2018

PSC &
Consortia,
(TT-Mod, PO,
PAG)

0.5

16

Policy of the
identified NWP
Consortia

02/2018 07/2018

PSC &
Consortia,
(TT-Mod, PO,
PAG)

1

97

Policy of the
identified NWP
Consortia

03/2018 07/2018

PSC &
Consortia /

0.5

59

Policy of the
identified

(PAG)

3.5 Forecasting and Modelling
3.5.1
R

Identify global NWP models for the
purposes of the advisory system
and make an agreement with the
respective consortia on their use
for the project

3.5.2
R

Identify high resolution NWP LAM
models for the purposes of the
advisory system and make an
agreement with the respective
consortia on their use for the
project, agree on licences

3.5.3
R

Identify regional hydrological
models for the purposes of the
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No.

Activity

Deliverables

advisory system and make an
agreement with the respective
consortia/owners on use of their
models for SEE-MHEWS-A, agree
on licences

MHEWS-A identified.
Agreement signed with
the respective
consortia/owners to
implement defined
models in the identified
computing facility
Marine/oceanographic
models for SEEMHEWS-A identified.
Agreement signed with
the respective
consortia/owners to
implement defined
models in the identified
computing facility
Sand and dust
forecasting model(s)
models for SEEMHEWS-A identified.
Agreement signed with
the respective
consortia/owners to
implement defined
models in the identified
computing facility
Feasibility study
developed. Based on
the feasibility study the
host(s) is(are)
identified and
agreement(s) signed
with the host(s) for
operation of LAMs
Feasibility study
developed. Based on

3.5.4
R

Identify regional
marine/oceanographic models for
the purposes of the advisory
system and make an agreement
with the respective
consortia/owners on use of their
models for SEE-MHEWS-A, agree
on licences

3.5.5
R

Identify sand and dust forecasting
model(s) for the purposes of the
advisory system and make an
agreement with the respective
consortia/owners on use of their
models for SEE-MHEWS-A, agree
on licences

3.5.6
R

Develop a feasibility study and
identify host(s) that could provide
their computing facility to operate
high-resolution LAM models for
the purposes of the advisory
system, including requirements for
additional HPC resources

3.5.7
R

Develop a feasibility study and
identify host(s) that could provide

Target
Date /
Period for
implement.

Responsibility

FTE
per
mon
th

Estimated Costs
(k CHF)
RR
AR
δ

owners,
(TT-Mod, PO,
PAG)

Potential Risks
and
Dependencies
Consortia/owner

03/2018 07/2018

PSC &
Consortia,
(TT-Mod, PO,
PAG)

0.5

49

Policy of the
identified NWP
Consortia/owner

03/2018 07/2018

PSC &
Consortia,
(TT-Mod, PO,
PAG)

0.5

49

Policy of the
identified NWP
Consortia/owner

07/2018 04/2019

PSC & host,
(TT-Mod, TTICT, PO, PAG)

5

72

3.1.6, 3.5.2

08/2018 05/2019

PSC & host,
(TT-Mod, TT-

3

40

3.1.6, 3.5.3,
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No.

Activity

Deliverables

their computing facility to operate
regional hydrological models for
the purposes of the advisory
system, including requirements for
additional HPC resources

the feasibility study the
host(s) is(are)
identified and
agreement(s) signed to
host operation of the
hydro model(s)
Feasibility study
developed. Based on
the feasibility study the
host(s) is(are)
identified and
agreement(s) signed to
host operation of the
marine model(s)
Met/hydro/marine
(oceanographic)
models identified by
the project participants

3.5.8
R

Develop a feasibility study and
identify host(s) that could provide
their computing facility to operate
regional marine (oceanographic)
models for the purposes of the
advisory system

3.5.9
R

Identify met/hydro/marine
(oceanographic) models that could
be used by project participants on
national levels within the advisory
system
Develop technical specifications of
the suite of coupled
met/hydro/marine prediction
models
Implement the sand and dust
operational forecasting for
selected sub-domains in SEE (e.g.
Middle East)

3.5.10
N

3.5.11
N

3.5.12
N

3.5.13
R

Acquire identified
met/hydro/marine
(oceanographic) models for
national purposes and implement
them at the national computing
facility of PPs
Implement the suite of coupled
met/hydro/marine prediction

Target
Date /
Period for
implement.

Responsibility

FTE
per
mon
th

Estimated Costs
(k CHF)
RR
AR
δ

Potential Risks
and
Dependencies

ICT, PO, PAG)

09/2018 06/2019

PSC & host,
(TT-Mod, TTICT, PO, PAG)

1

40

3.1.6, 3.5.4

01/2019 10/2019

PAG,
(TT-Mod,
TT-ICT)

2

19

Knowledge on
models’ use and
implementation,
resources

Technical specification
developed and agreed
by PAG

04/2019 05/2020

TT-Mod & TTICT,
(PAG)

6

98

Operational sand and
dust forecasting for
selected sub-domains
in SEE implemented

08/2019 08/2020

18

639

Met/hydro/marine
(oceanographic)
models acquired and
implemented locally by
the Project Participants

07/2019 02/2021

TT-Mod, TT-ICT
& host of the
operational
activities,
(PO, PAG)
PPs,
(TT-Mod,
TT-ICT)

3.5.1,
3.5.3,
3.5.5,
3.5.7,
3.1.6,

20

70

Local knowledge,
legislations,
& funding

High-resolution LAM
prediction models

08/2020 05/2022

TT-Mod, TT-ICT
& host of the

18

2,831

3.1.6, 3.5.6,
3.5.10

3.5.2,
3.5.4,
3.5.6.
3.5.8
3.5.5
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No.

3.5.14
R

3.5.15
R

Activity

Deliverables

Target
Date /
Period for
implement.

models in the computing facilities
of the identified host(s): (a)
nested high-resolution LAM
models; including purchase of
additional HPC resources if
required by the host

implemented, including
purchase of additional
HPC resources, as
appropriate

Implement the suite of coupled
met/hydro/marine prediction
models in the computing facilities
of the identified host(s): (b)
regional hydrological models;
including purchase of additional
HPC resources if required by the
host
Implement the suite of coupled
met/hydro/marine prediction
models in the computing facilities
of the identified host(s): (c)
regional marine/oceanographic
models

Regional hydrological
models implemented

08/2020 05/2022

Regional
marine/oceanographic
models implemented

Responsibility

FTE
per
mon
th

Estimated Costs
(k CHF)
RR
AR
δ

Potential Risks
and
Dependencies

TT-Mod, TT-ICT
& host of the
operational
activities,
(PO, PAG)

18

1,139

3.1.6, 3.5.7,
3.5.10

08/2020 05/2022

TT-Mod, TT-ICT
& host of the
operational
activities,
(PO, PAG)

18

639

3.1.6, 3.5.8,
3.5.10

Design of CIP
developed and
technical specification
recommended by PAG
The scope of products
developed and agreed
by PAG

01/2018 05/2019

TT-ICT in
collaboration
with all TTs

6

98

all 3.4.x,
all 3.5.x

09/2018 05/2019

TT-Mod & TTPP,
(TT-ICT, PAG)

3

37

Analysis ready,
including a roadmap for

04/2018 10/2019

TT-Mod,
(PAG)

3

40

operational
activities,
(PO, PAG)

3.6 Information and Communication
3.6.1
R

Develop a design of CIP, including
technical specifications

3.6.2
R

Define the scope of advisory
system’s products (data, models'
output, post-processing products,
etc.), including their formats and
respective volumes, that shall be
made available to project
participants via CIP (link to CODB)
Prepare analysis for assimilation
to be used for high-resolution

3.6.3
R

0

3.2.1, 3.4.2

3.5.2
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No.

3.6.4
R

3.6.5
R

3.6.6
R

3.6.7
R

3.6.8
N

3.6.9
R

3.6.10
R

Activity

Deliverables

Target
Date /
Period for
implement.

Responsibility

FTE
per
mon
th

Estimated Costs
(k CHF)
RR
AR
δ

Potential Risks
and
Dependencies

nested LAM models, coordinate
with identified partners for data
assimilation (e.g. Hans Ertel
Centre (DWD))
Identify host of CIP, including
required infrastructure, and make
an agreement for operation and
maintenance
Coordinate with EUMETNET
(ZAMG) the use of MeteoAlarm for
cross-border communication
between forecasters and for
exchange of warnings and
implement it or explore other
solution with FMI
Coordinate with ZAMG and SHMI
the use of INCA as nowcasting tool
for SEE-MHEWS-A, and/or prepare
analysis for an alternative solution

implementation

Host of CIP and
infrastructure identified
and agreement signed

08/2019 03/2020

PSC,
(TT-ICT, PAG)

2

40

3.6.1,
Readiness to
host CIP

Agreement signed with
EUMETNET (ZAMG),
MeteoAlarm ready for
use by SEE-MHEWS-A
or other solution
proposed

08/2019 03/2020

PSC & ZAMG,
(TT-PP, PAG)

1

27

3.6.1, 3.6.4,
Readiness of
EUMETNET
(ZAMG) to offer
MeteoAlarm to
SEE

Agreement signed with
ZAMG and SHMI,
and/or alternative
solution is identified

08/2019 03/2020

PSC & ZAMG,
(TT-PP, PAG)

1

27

Tools identified and
technical specifications
developed

08/2019 03/2021

TT-ICT & TTMod,
(PAG)

1

19

3.6.1, 3.6.4,
Readiness of
ZAMG/SHMI to
offer INCA to the
project
3.6.1, 3.6.4

Identify tool(s) to be used for
visualisation of data and products
on CIP and prepare technical
specifications
Identify tool(s) to be used for
visualisation of data and products
on PPs’ site and prepare technical
specifications
Identify tools to support
dissemination, archival and
retrieval functionality of the
system and prepare technical
specifications
Coordinate with ECMWF (use of
SAPP) and/or RC-LACE (use of
OPLACE) pre-processing of data

Tools identified and
technical specifications
developed

08/2019 03/2020

PPs,
(TT-ICT)

1

19

3.6.1, 3.6.4

Tools identified and
technical specifications
developed

08/2019 03/2020

TT-ICT,
(PAG, host of
operational
activities)

1

19

3.6.1, 3.6.4

Agreement with ECMWF
or RC-LACE for the preprocessing of data for

12/2019 08/2020

PSC & ECMWF
or RC-LACE,
(TT-Mod,

2

112

3.5.2, 3.5.5
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No.

3.6.11
R

3.6.12
R

3.6.13
R
3.6.14
R

3.6.15
R

3.6.16
N

3.6.17
R

3.6.18
R, N

Activity

Deliverables

for assimilation, or prepare
analysis for an alternative solution
Coordinate with ZAMG and SHMI
the application/adaptation of INCA
for SEE region

assimilation signed, or
other solution identified
Agreement signed with
ZAMG and SHMI, INCA
adapted to SEE

Collaborate with identified
contributing stakeholders in data
assimilation (e.g. Hans Ertel
Centre (DWD), RC-LACE) in the
development of seamless data
assimilation for coupled
atmospheric-ocean system
Coordinate with NWP Consortia
development of high-resolution
models’ verification tool(s)
Identify host of INCA, negotiate
respective implementation,
operational and maintenance
costs, and implement INCA for
SEE
Acquire identified tool(s) for
visualisation of data and products
and implement it
Acquire identified tool(s) for
visualisation of data and products
for national purposes and
implement it on national levels
Acquire identified tools to support
dissemination, archival and
retrieval functionality of the
system and implement them
Define communication
infrastructure (architecture) of the

Target
Date /
Period for
implement.

Responsibility

FTE
per
mon
th

Estimated Costs
(k CHF)
RR
AR
δ

Potential Risks
and
Dependencies

TT-PP, PAG)
03/2020 –
03/2021

PSC & ZAMG
and SHMI,
(TT-PP, PAG)

3

91

Agreement signed with
identified contributing
stakeholder(s), data
assimilation scheme
developed and ready
for implementation

12/2019 –
10/2021

PSC & DWD,
(TT-Mod, PAG)

2

144

3.6.1, 3.6.6,
Readiness of
ZAMG/SHMI to
adapt INCA to
SEE
3.5.2, 3.6.3,

Agreement signed and
verification tool(s)
developed
Host identified, contract
signed and INCA
implemented

03/2020 12/2021

PSC &
Consortia,
(TT-Mod, PAG)
PSC & host of
INCA,
(TT-PP, PAG)

6

82

3.5.2, 3.5.5

6

290

3.6.1, 3.6.4,
3.6.6, Readiness
to host INCA

Tool(s) implemented

10/2020 01/2022

TT-ICT & TTMod,
(PAG)

6

412

Tool(s) implemented

11/2020 02/2022

PPs,
(TT-ICT)

6

571

Tools implemented

10/2020 04/2022

TT-ICT,
(PAG)

6

412

Communication
infrastructure defined

10/2020 06/2022

TT-ICT,
(TT-Mod, PAG)

6

3,071

Cost depends on
3.6.7 and could
be lower or
higher
3.6.1, 3.6.7,
availability of
funding on PPs
level
Cost depends on
3.6.1, 3.6.4 and
could be lower or
higher
3.4.5, 3.4.9,
3.6.1, 3.6.4,

01/2021 03/2022
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No.

3.6.19
R

3.6.20
R
3.6.21
R
3.6.22
R

Activity

Deliverables

whole system, including technical
specifications, acquire and
implement it (this should include
choosing which of the available
interface standards will be used)
Define necessary software for
operations of the essential project
ICT modules (CODB, Suite of
models and CIP), acquire and
implement it
Implement CIP

and implemented
according to technical
specification

Implement data assimilation for
high-resolution nested LAM
models
Verify the functionality of the
advisory system components
Operational costs until mid-2023

Target
Date /
Period for
implement.

Responsibility

FTE
per
mon
th

Estimated Costs
(k CHF)
RR
AR
δ

Potential Risks
and
Dependencies
3.6.5, 3.6.6,
3.6.14,

Software defined,
acquired and
implemented

01/2021 07/2022

TT-ICT,
(TT-Mod, TTPP, PAG)

5

218

3.4.6, 3.5.9,
3.6.1,

CIP pre-operational by
end-2022
Data assimilation
implemented

01/2021 08/2022
01/2022 09/2022

TT-ICT,
(all TTs, PAG)
TT-PP,
(TT-ICT, PAG)

12

238

3.6.1, 3.6.4

24

166

3.6.1, 3.6.3,
3.6.10

SEE-MHEWS ready for
testing

07/2020 11/2022

All TTs, PPs,
PO, PAG

5

71

All above

300
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Table 4.2: Breakdown of the Project Estimated Costs
Implementation activity
No.

A

B

C

Mtgs

Missions

Consult.
& staff

D

E
Invest.
Contracts /SW
/licenses

F

G

Cap.
Dev.

Total
(kCHF)

3.1. Management of SEE-MHEWS-A Implementation
3.1.1
3.1.2
3.1.3
3.1.4
3.1.5
3.1.6

Establish the provisional Project Steering Committee (PSC)
Confirm the SEE-MHEWS-A Implementation Plan (IP) and express the
intention to collaborate on the project
PSC to agree to implement SEE-MHEWS-A according to the agreed IP

0

Establish Project Advisory Group (PAG)
Establish WMO Secretariat Internal Coordination and Oversight
Mechanism
Establish Technical Teams (TTs), as appropriate

0

3.1.7

Identify contributing stakeholders to support implementation of SEEMHEWS-A according to IP

3.1.8

Identify resources for the project implementation

3.1.9

Establishment and operation of WMO Project Office (PO)
Oversee the project implementation and regularly update IP, as
appropriate

3.1.10

0
0

0
0
0
0
2,050

2,050
0

3.1.11

Develop testing procedures, including a test protocol for the preoperational test of the system

39

3.1.12

Perform the pre-operational test of the system and adopt a protocol to
declare implementation was successfully completed

56

39
21

77

3.2. Sub-Regional and RA VI Collaboration
3.2.1

Develop and agree on data policy defining responsibility of the project
participants regarding data to be provided by them to CODB and
conditions on use of data and products available to them via CIP

3.2.2

Propose inclusion of SEE-MHEWS-A into RA VI Operational Plan

3.2.3

Develop an agreement with contributing stakeholders regarding
responsibilities for the development and implementation of the advisory
system and its components

19

19
0

56

56
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Implementation activity
No.

3.2.4

3.2.5

3.2.6

Develop an agreement with contributing stakeholders regarding
responsibilities for the operation and maintenance of the advisory system
and its components
Prepare capacity development and training programme addressing
existing gaps vis-à-vis the envisaged advisory system. Develop
agreements to implement the capacity building activities
Draft a research and development plan for continuing collaboration in the
scientific undertakings relevant to improving operation of the SEEMHEWS-A system

A

B

C

Mtgs

Missions

Consult.
& staff

D

E
Invest.
Contracts /SW
/licenses

F

G

Cap.
Dev.

Total
(kCHF)

56

56

37

1,000

56

1,037

56

3.3. Collaboration with other relevant projects
3.3.1
Seek approval from RA VI for implementation of SWFDP tailored for SEE

0

3.3.2

Identify resources for implementation of SWFDP tailored for SEE

0

3.3.3

Implementation of tailored SWFDP-SEE priority tasks (to be defined)
Expansion of the current FFG system to include Cyprus, Greece and
Hungary
Establishment a stand-alone FFGS for Ukraine
Conduct workshops, in coordination with DPFS and PWS, on the roles of
(a) observations, (b) forecasting and modelling, and (c) information and
communication to DRR

350

3.3.4
3.3.5
3.3.6

3.4 Observations
Compile an inventory, using the OSCAR/surface tool, of the capabilities of
the SEE observing systems. Provide recommendations to fill identified
3.4.1
gaps and for further strengthening of the observing systems including
pilot projects
Define the scope of data, including the temporal and spatial resolutions,
3.4.2
data formats and data volumes, that shall be provided by PPs into a
CODB
3.4.3

Analyse the required ECMWF HPCF resources that would be needed to
operate CODB in ECMWF. Develop a technical specification for CODB

3.4.4

Verify whether five full-member states of ECMWF from SEE would agree
to use part of their HPCF allocations for the purpose of the advisory
system and define how much HPCF resources they could offer for the
project

305

372

160

74

1,225

110

1,230

3,242

605

30

195

990

74

37

37

37

37

19

21

40

0
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Implementation activity
No.

A

B

C

Mtgs

Missions

Consult.
& staff

3.4.5

Identify a host(s) of CODB and prepare an agreement with the host(s) for
CODB operations and maintenance

37

3.4.6

In cooperation with the host(s) of CODB identify and acquire ICT
infrastructure, software and licences

37

3.4.7

3.4.8
3.4.9

3.4.10

3.4.11

Define data and products of EUMETNET Observations Programme needed
for the project purposes and make an agreement with EUMETNET to use
them for the project
Define observational products of EUMETSAT needed for the project
purposes and make an agreement with EUMETSAT to use them for the
project
In cooperation with the host(s) of CODB implement acquired
infrastructure and software
Identify host and establish the second weather radar centre for SEE
countries and their radars not covered by OPERA. Define data and
products that would be needed for nowcasting purposes, including for
hydrological models
Produce, where not existing, and collect available gridded historical
precipitation and temperature observations over 10 to 30 years for
calibration of hydrological models (projects similar to CARPATCLIM)

D

E
Invest.
Contracts /SW
/licenses

F

G

Cap.
Dev.

Total
(kCHF)
37

350

387

19

19

19

19
11

48

19

16

48

59

120

105

187

121

3.5 Forecasting and Modelling
3.5.1

3.5.2

Identify global NWP models for the purposes of the advisory system and
make an agreement with the respective consortia on their use for the
project
Identify high resolution NWP LAM models for the purposes of the advisory
system and make an agreement with the respective consortia on their
use for the project, agree on licences

16

16

37

60

97

3.5.3

Identify regional hydrological models for the purposes of the advisory
system and make an agreement with the respective consortia/owners on
use of their models for SEE-MHEWS-A, agree on licenses

19

40

59

3.5.4

Identify regional marine/oceanographic models for the purposes of the
Advisory System and make an agreement with the respective
consortia/owners on use of their models for SEE-MHEWS-A, agree on
licenses

19

30

49
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Implementation activity
No.

3.5.5

3.5.6

3.5.7

3.5.8

Identify sand and dust forecasting model(s) for the purposes of the
advisory system and make an agreement with the respective
consortia/owners on use of their models for SEE-MHEWS-A, agree on
licences
Develop a feasibility study and identify host(s) that could provide their
computing facility to operate high-resolution LAM models for the purposes
of the advisory system, including requirements for additional HPC
resources
Develop a feasibility study and identify host(s) that could provide their
computing facility to operate regional hydrological models for the
purposes of the advisory system, including requirements for additional
HPC resources
Develop a feasibility study and identify host(s) that could provide their
computing facility to operate regional marine (oceanographic) models for
the purposes of the advisory system

A

B

C

Mtgs

Missions

Consult.
& staff

Cap.
Dev.

Total
(kCHF)

49

72

19

21

40

19

21

40

19

3.5.10

56

3.5.11

Implement the sand and dust operational forecasting for selected subdomains in SEE (e.g. Middle East)

3.5.12

Acquire identified met/hydro/marine (oceanographic) models for national
purposes and implement them at the national computing facility of PPs

3.5.15

G

35

Develop technical specifications of the suite of coupled met/hydro/marine
prediction models

3.5.14

30

F

37

Identify met/hydro/marine (oceanographic) models that could be used by
project participants on national levels within the advisory system

3.5.13

E
Invest.
Contracts /SW
/licenses

19

3.5.9

Implement the suite of coupled met/hydro/marine prediction models in
the computing facilities of the identified host(s): (a) nested highresolution LAM models; including purchase of additional HPC resources if
required by the host
Implement the suite of coupled met/hydro/marine prediction models in
the computing facilities of the identified host(s): (b) regional hydrological
models; including purchase of additional HPC resources if required by the
host
Implement the suite of coupled met/hydro/marine prediction models in
the computing facilities of the identified host(s): (c) regional
marine/oceanographic models

D

19
42
31

84

98
24

500

70

639
70

70

189

72

2,500

2,831

31

84

24

1000

1,139

31

84

24

500

639
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Implementation activity
No.

A

B

C

Mtgs

Missions

Consult.
& staff

D

E
Invest.
Contracts /SW
/licenses

F

G

Cap.
Dev.

Total
(kCHF)

3.6 Information and Communication
3.6.1
3.6.2

3.6.3

Develop a design of CIP, including technical specifications
Define the scope of advisory system’s products (data, models' output,
post-processing products, etc.), including their formats and respective
volumes, that shall be made available to project participants via CIP (link
to CODB)
Prepare analysis for assimilation to be used for HR nested LAM models,
coordinate with identified partners for data assimilation (e.g. Hans Ertel
Centre (DWD))

56

42

37

37

19

21

3.6.4

Identify host of CIP, including required infrastructure, and make an
agreement for operation and maintenance

3.6.5

Coordinate with EUMETNET (ZAMG) the use of MeteoAlarm for crossborder communication between forecasters and for exchange of warnings
and implement it or explore other solution with FMI

3

Coordinate with ZAMG and SHMI the use of INCA as nowcasting tool for
SEE-MHEWS-A, and/or prepare analysis for an alternative solution

6

3.6.6
3.6.7
3.6.8
3.6.9
3.6.10
3.6.11
3.6.12
3.6.13

Identify tool(s) to be used for visualisation of data and products on CIP
and prepare technical specifications
Identify tool(s) to be used for visualisation of data and products on PPs'
site and prepare technical specifications
Identify tools to support dissemination, archival and retrieval functionality
of the system and prepare technical specifications
Coordinate with ECMWF (use of SAPP) and/or RC-LACE (use of OPLACE)
pre-processing of data for assimilation, or prepare analysis for an
alternative solution
Coordinate with ZAMG and SHMI the application/adaptation of INCA for
SEE region
Collaborate with identified contributing stakeholders in data assimilation
(e.g. Hans Ertel Centre (DWD), RC-LACE) in the development of seamless
data assimilation for coupled atmospheric-ocean system
Coordinate with NWP Consortia development of high-resolution models’
verification tool(s)

98

37

40

2

40

24
21

27
27

19

19

19

19

19

19

19

21

19

19

63

72

112

72

91

144

144
82
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Implementation activity
No.

A

B

C

Mtgs

Missions

Consult.
& staff

D

E
Invest.
Contracts /SW
/licenses

F

G

Cap.
Dev.

Total
(kCHF)

3.6.14

Identify host of INCA, negotiate respective implementation, operational
and maintenance costs, and implement INCA for SEE

3.6.15

Acquire identified tool(s) for visualisation of data and products and
implement it

56

6

350

412

3.6.16

Acquire identified tool(s) for visualisation of data and products for
national purposes and implement it on national levels

56

16

500

571

3.6.17

Acquire identified tools to support dissemination, archival and retrieval
functionality of the system and implement them

56

6

350

412

3.6.18

Define communication infrastructure (architecture) of the whole system,
including technical specifications, acquire and implement it (this should
include choosing which of the available interface standards will be used)

56

16

3,000

3,071

3.6.19

Define necessary software for operations of the essential project ICT
modules (CODB, suite of models and CIP), acquire and implement it

56

12

150

218

3.6.20

Implement CIP

31

63

144

238

3.6.21

Implement data assimilation for high-resolution nested LAM models

31

63

72

166

3.6.22

Verify the functionality of the advisory system components

2

37

12

288

21

Operational costs until mid-2023
TOTAL COST
Legend
A: meetings: Cost of a meeting = (((DSA*No of days)+travel cost)*No of
participants)
B: missions: Cost of a mission = (((DSA*No of days)+travel cost)
C: Consultants and staff cost: Cost of consultancy = No of months*7 kCHF
D: Contracts: Cost of a contract = No of months * 12 kCHF
E: capital investment, software, licenses: Rough estimate in k CHF
F: capacity development: CD = No. of countries*provision for a country; Note details will be defined based on Table
5.1

290

71
300
21,345
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Table 5.1: Capacity development and implementation requirements by project participants needed to fully
benefit from the advisory system

Project
participants

Albania

Identified gaps and follow-up capacity development activities
Observing and Monitoring
Modelling and Post-processing
Description of activities to
Cost
Description of activities to fill
Cost
fill the gaps in observing
(kCHF)
the gaps in modelling and
(kCHF)
and monitoring
post-proc.

Information and Communication
Description of activities to
Cost
fill the gaps in ICT
(kCHF)

Traditional station network
replacement and calibration

60

Access to European
meteorological infrastructure
Numerical modelling
EUMETNET membership
ECMWF membership

50
consorti
um fee,

Update of the IGEWE Web Site
Additional observational data
like satellite, radar and
lightning images shall be
included. Existing data services
and climate services would
become more user-friendly.

70

Maintenance
Currently, no funds are
available for the major
investments or the
maintenance of the automatic
station network. The costs for
maintenance, repair works and
calibration of the existing and
planned hydro-meteorological
network (manual and
automatic, including the
existing radar) are estimated
between USD 300.000 now and
USD 400.000 per year in
future. Observation data
around the country must be
sufficient for forecasting and
nowcasting.

280

Satellite data are required in
high spatial resolution and
brought to the state of the art
nowcasting System (CAPEX and
OPEX)

180

Telecommunication for the
automatic stations

20

Infrastructure for upgrading
new station to automatic and
protection measures for

300

Implementation of a
meteorological visualisation
platform

Strengthen and update the
capacity of the server room
IGEWE

100

250
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Project
participants

Identified gaps and follow-up capacity development activities
Observing and Monitoring
Modelling and Post-processing
Description of activities to
Cost
Description of activities to fill
Cost
fill the gaps in observing
(kCHF)
the gaps in modelling and
(kCHF)
and monitoring
post-proc.

Information and Communication
Description of activities to
Cost
fill the gaps in ICT
(kCHF)

vandalism.
Additional budget is required
for the further automatization
and adaptation of the network.
Product harmonization
Data exchange
Calibration of rating curves

Bosnia and
Herzegovina
(FBIH)

Provision of one C-band
Doppler Radar

2000

Provision of one upper air
station
Improvement of existing
surface AWS network (15 AWS)
Maintenance and support for
our real-time observation
meteorological and hydrological
network

500

Provision of radar data from
DoM

1600

Data quality control
Data services
Digitalization of the archive of
hydrometeorological information
ECMWF membership
Severe weather workshops (e.g.
ESSL)
Assimilation of weather data into
LAM

100

Project

200
50/year

Server for AWS

3

Server for AHS

4

ICT equipment – Desktop
workstations
Developing of technical
capacities for data
management and QC system

5

Message switching system
either autonomous or as part of
Modelling

Project

25

Bosnia and
Herzegovina
(RS)
Bulgaria
Croatia
Cyprus

Assimilation of weather data into
Limited Area Models

Project
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Project
participants

Identified gaps and follow-up
Observing and Monitoring
Description of activities to
fill the gaps in observing
and monitoring
New observations from DoM

Buoys needed over eastern
Mediterranean

Greece

Hungary

capacity development activities
Modelling and Post-processing
Cost
Description of activities to fill
(kCHF)
the gaps in modelling and
post-proc.
5 each
Interface to provide access to
model data, observations,
warnings and climatology
5 each
Model verification for each run to
build confidence among users

Provision of gridded datasets of
observations
Availability of satellite images
with appropriate products
Maintenance and support for
our in-situ observation network

Project

Implementation of twenty new
AWS
New/upgrade the management
and collection of observation
network system
Consumables for three upper
stations
One new dual polarization Cband weather radar
Improvement of early warning
monitoring system – pilot
project in Hungary: Installation
of
20 ceilometers
20 visibility meters

50 per
station
100

Improvement of verification of
radar and satellite data
required in early warning

700

Cost
(kCHF)

Information and Communication
Description of activities to
Cost
fill the gaps in ICT
(kCHF)

Project

CAP /MeteoAlarm integration

Project

Project

Infrastructure for large
uploading / downloading data
volumes

Project

Long-term model verification

Project

Activities proposed for SEEMHEWS-A depending on final
design of the System

Will be
defined
later

Activities proposed for SEEMHEWS-A depending on final
design of the System

Will be
defined
later

Offer of ALADIN/AROME model
runs (depending on the approval
of the ALADIN GA and LACE
Council) at the Common
Platform: manpower (1 FTE for 1
year) is needed for the
configuration and testing of the
model runs at the Common
Platform
Meteorological modelling support
of the South-East Europe Flash
Flood Guidance System

17

Selling of HAWK to the MHEWS
Common Platform

43

85
(manpo
wer)* +

Management of maintenance of
HAWK system installed at the
Common Platform (2 FTE for 5

170+25

Project
150/year

210/year
2,000
640+360
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Project
participants

Identified gaps and follow-up capacity development activities
Observing and Monitoring
Modelling and Post-processing
Description of activities to
Cost
Description of activities to fill
fill the gaps in observing
(kCHF)
the gaps in modelling and
and monitoring
post-proc.
monitoring – pilot project in
(SEEFFGS) expansion over
Hungary: installation of 20
Hungary: development and
radiation balance meters
implementation of an hourly
updated AROME model suite at 1
km (or preferably 500 m)
horizontal resolution
Requirements: 1 FTE for 5
years* and additional HPC
purchase at OMSZ
Calibration of different
18
radiometers, such as
pyrheliometers, pyranometers,
pyrgeometers and certain
spectral radiometers mainly in
the visible and near IR spectra
from the MHEWS project region
(2 campaigns)
Consultancy for MHEWS region
concerning development of
surface monitoring network
and weather radar network
(expert manpower costs per
year)

17

Cost
(kCHF)

Information and Communication
Description of activities to
Cost
fill the gaps in ICT
(kCHF)

520
(HPC)

years + yearly configuration for
5 years)

ICT equipment at OMSZ for
central HAWK maintenance
backup system:
the Central Data Storage
System enlargement (20 TB
SSD storage)/Central Process
Management and Database
System enlargement (Cisco
UCS blade server)
3 training events in Budapest
for HAWK application in
forecasting (workshop catering
+ trainers preparation costs)

80+13

ICT developments related to
the South-East Europe Flash
Flood Guidance System
(SEEFFGS) expansion over
Hungary: Central Processes
Management Server
enlargement (10 Gb/s
SAN/LAN)/Central Data
Storage System enlargement
(gross 30 TB SAS disk & 20TB
SSD storage)/Central Process

17+29
+
80+13

26
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Project
participants

Identified gaps and follow-up capacity development activities
Observing and Monitoring
Modelling and Post-processing
Description of activities to
Cost
Description of activities to fill
Cost
fill the gaps in observing
(kCHF)
the gaps in modelling and
(kCHF)
and monitoring
post-proc.

Information and Communication
Description of activities to
Cost
fill the gaps in ICT
(kCHF)
Management and Database
System enlargement (Cisco
UCS blade server)

Israel

Jordan

Calibration and maintenance
laboratory
Low level wind shear system

200

High resolution LAM model

800

Training in modelling
Training in effectively use of
NWP products

Kosovo (as
defined by
UNSCR
1244/99)

Upgrading the current network
of meteorological and
hydrological stations.
Coverage of the whole territory
with automatic meteorological
and hydrological stations:
- For 9 MS - Changing old
equipment with automatic
instruments
- 12 new automatic
meteorological stations
- Weather radar with all
acquisitions as software and
hardware (server), installation
and training.
- Equipment of 20 hydrological
stations with "data loggers
systems" for online data
transmission.
- 20 automated hydrological
online stations for surface
water measurement
Supply with spare parts.
For all stations, necessary
structures should be included.

15
150
50

100

30%
from the
total
amount

Project

Implementing of CAP

Project
30

Connecting of AWS to GTS
Developing of technical
capacities for data
management and QC system
3 computers with good
performances.

15
10
20
3
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Project
participants

Identified gaps and follow-up capacity development activities
Observing and Monitoring
Modelling and Post-processing
Description of activities to
Cost
Description of activities to fill
Cost
fill the gaps in observing
(kCHF)
the gaps in modelling and
(kCHF)
and monitoring
post-proc.
Digitalization of the archive of
20
meteorological and hydrological
data and information
Training in forecasting and
modelling
Training of personnel for
operation of NWP model,
applications and model product
visualisation

Information and Communication
Description of activities to
Cost
fill the gaps in ICT
(kCHF)
Server for AWS

5

Server for AHS

5

Maintenance of the web site
and existing server

3

Two servers for monitoring of
meteorological and hydrological
measurements and data
management (data collection
and dissemination)

20

Lebanon

the former
Yugoslav
Republic of
Macedonia

Upgrading and enhancement of
national AWS observation
network and hydrological
network.
- 12 meteorological AWS
- +30% spare parts
- 50 automated hydrological
online stations for surface
water measurement
- +30% spare parts
Professional calibration kit for
AWS for:
- air temperature, and
- atmospheric pressure

Establishment of integrated IT
system/workstation in NMHS for
proposed NWP model in context
of Regional SEE MHEWS-A
250
200
40

10

10

Training of personnel for
operation of NWP model,
applications and model product
visualisation
Improvement of technical
capacity (good performance)
related to operations of NWP and
hydrological flood assessment

Workstations for meteorological
and hydrological data
visualisation

1600

Hydrologic model
implementation and training for
staff

2 (two) x Servers (Rack or
Tower) new Gen (7,8,9) with 2
CPU
Intel Xeon E5-2667v4 (3.2GHz/
8-core/25MB/135W)

Moldova
Weather radar C band (Vrsuta,
Adriatic See)
Montenegro

20
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Project
participants

Identified gaps and follow-up capacity development activities
Observing and Monitoring
Modelling and Post-processing
Description of activities to
Cost
Description of activities to fill
Cost
fill the gaps in observing
(kCHF)
the gaps in modelling and
(kCHF)
and monitoring
post-proc.
WAM III implementation and
training for staff
Automatic weather station
36
Training for visualisation and
LAMBRECHT minimum 3
verification tools for models’
(three)
data, Metview, ODB

Information and Communication
Description of activities to
Cost
fill the gaps in ICT
(kCHF)
Server for AWS

5

Server for AHS

5

Workstation two 2

2

Automatic mareograph with
construction minimum (3
three)
Automatic hydrological station
with construction minimum 3
(three)
GNSS-GPS
Spare parts for automatic
weather station
LAMBRECHT

50

Support for data transfer via
GSM/GPRS

50

Hydrological database WISKI
Upgrade and training

50

Server for hydro database

5

South East Europe Flash Flood
Guidance System is available
for flash flood issues including
Crotia,Slovenia, Bosnia and
Herzegovina, Albania, Moldova,
Montenegro, Romania, Serbia
and the former Yugoslav
Republic of Macedonia, Turkey
is also regional centre of the
system.
Enhancing the observing
network by installation of
automatic weather stations, in
particular at upper catchment
areas

-

Model building process is
completed only development
stages may continue in future.

-

Meetings are held in participant
countries for capacity
development and cooperation
among members.

-

22
20

Romania
Serbia
Slovenia

Turkey

3,000
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Project
participants

Ukraine

Identified gaps and follow-up
Observing and Monitoring
Description of activities to
fill the gaps in observing
and monitoring
Design and establishment of XBand radar network to fill the
gaps of existing C-Band radar
network (It is estimated that
10 X-Band radar will be needed
in the first phase of the
project)
Enhancing the marine
observing network by installing
new moored buoys equipped
with automatic weather statios
(It is estimated that 6 buoys
will be needed in the first
phase of the project)
Development and upgrade of
the software for real time
monitoring and management of
the observing network
Purchase of modern radars (4
units)

capacity development activities
Modelling and Post-processing
Cost
Description of activities to fill
Cost
(kCHF)
the gaps in modelling and
(kCHF)
post-proc.
8,000

Information and Communication
Description of activities to
Cost
fill the gaps in ICT
(kCHF)

1,500

11942.4

Purchase of automated
meteorological stations (35
units)

2089.85

Purchase of automated
hydrological posts

302.48

Purchase of automated marine

1074.78

Development of regional
numerical model with the
resolution of 3-5 km & local
models for big cities and high
density regions of the country
with the resolution of 1-3 km for
forecasting main meteorological
parameters, weather hazards.
Development of weather
forecasting in probabilistic form,
creation of ensemble weather
forecasts.

4976.0

Getting access to the results of
weather modelling of the
enhanced resolution capacity.
Creation of permanent

5.4

2239.2

54.74

Formation of database and
modern infrastructure of
internal and external relations
for receiving, technological
processing, data storage,
telecommunication processes
monitoring and access to
informational resources.
Creation of automated system
for users servicing and
enhancement of the access to
hydrometeorological data and
products.

137.34

54.00
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Project
participants

Identified gaps and follow-up capacity development activities
Observing and Monitoring
Modelling and Post-processing
Description of activities to
Cost
Description of activities to fill
Cost
fill the gaps in observing
(kCHF)
the gaps in modelling and
(kCHF)
and monitoring
post-proc.
hydrological posts (18 units)
integrated system for receiving
and processing contact data on
expected status of weather,
inland water reservoirs and sea,
crops development.
Purchase of air pollution
1194.24
Creation of automated working
49.50
observations automated posts
places for forecasters
(16 units)
(meteorologist, hydrologist,
aviation forecaster,
agrometeorologist, specialist for
air pollution) at 25
hydrometeorological
organizations
Purchase of automated
475.20
systems for water flow
measurements
(8 units)
Purchase of on-ground air
238.84
complexes (4 units)

Information and Communication
Description of activities to
Cost
fill the gaps in ICT
(kCHF)
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Appendix 1
REGIONAL REQUIREMENTS FOR OBSERVATIONAL DATA AND PRODUCTS
(Excerpt from the Final Report of the Forecasters’ Workshop, Skopje, the former Yugoslav
Republic of Macedonia, 7-9 February 2017)
Reference is made to the need for free and open exchange of existing datasets via a
centralized database.
Basic requirements for observations are defined in the Manual on the WMO Integrated Global
Observing System, WMO-No.1160.
Further requirements:
1.

Surface synoptic observations are required with up to sub-hourly resolution

2.

Satellite data
a.

5 minute

b.

1km resolution

c.

RGBs

d.

Scatterometer data
e.

3.

Soil, snow and precipitation products

f.

Soundings

g.

SSTs, sea level

h.

Satellite Application Facilities (SAFs), such as Support to nowcasting and
VSRF, and Support to Operational Hydrology and Water Management.

Weather radar data
a.

Up to 300 m resolution

b.

Dual-polarization Doppler radar

c.

Post-processed (e.g. QPE, VIL) data

d.

3D volume data

e.

Improved QPE products
i.

High resolution (1km)

ii.

Regional rather than national radar (as in OPERA, INCA) - calibration

iii.

Precipitation accumulations for last 1; 3; 6; 12; 24 hours

f.

Quality controlled and assured data

g.

Data shall be shared at regional level

4.

Lightning (positive, negative and frequency) data

5.

Upper-air sounding data

6.

Aircraft (e.g., AMDAR) data

7.

LIDAR data

8.

Webcams images

9.

Archived observational data

10.

Aerosol observational data
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11.

Data from buoys

12.

Voluntary and 3rd party observational data

13.

Impact observations, including vulnerability and exposure datasets

14.

Access to gridded historical precipitation and temperature observations (10-30
years) for model calibration

15.

Streamflow observations (transboundary and including non-SEE countries)

16.

Soil moisture in-situ observational data

17.

In-situ snow observational data

18.

In-situ bathymetry data

19.

Coastal zone coverage with HF radar data

20.

Topographic data:
a.

Digital Elevation Models (DEMs)

b.

Soil types

c.

Land use

d.

Reservoirs and dam locations

21.

Reservoir operation rules and outflows

22.

Tidal observational data

23.

Ship observational data
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Appendix 2
REGIONAL FORECASTERS’ REQUIREMENTS FOR MODEL OUTPUTS
(Excerpt from the Final Report of the Forecasters’ Workshop, Skopje, the former Yugoslav
Republic of Macedonia, 7-9 February 2017)
Reference is made to the access to seamless, multiple models at global, regional and local
scales and visualized in a standard platform and according to agreed WMO standard practices.
Outputs parameters are defined according to two categories:
i.

Basic: Parameters that should be made available are described in WMO SWFDP
Guidebook (version: 22 April 2010), Annex A (Sample list of products to be
exchanged in a regional subproject for forecasting severe weather), see:
http://www.wmo.int/pages/prog/www/DPFS/Meetings/RAII-SeA-SWFDPRSMT_Hanoi2011/documents/SWFDP_Guidebook_Updated_22-04-2010.pdf, and
European Severe Storm Laboratory (ESSL) parameters, as a minimum.

ii.

Advanced: To make available all parameters as defined by ECMWF Data Catalogue
(Set I, II, III, IV, VI: see http://www.ecmwf.int/en/forecasts/datasets/catalogueecmwf-real-time-products) and in addition to other parameters required to derive
further diagnostics.
COMMON REQUIREMENTS TO MET/HYDRO/ MARINE FORECASTING:

1.

Hydrostatic and Non-hydrostatic global model (at best/optimum resolution
possible e.g. 5-10km)
a.

2.

3.

Ensembles

b.

Hourly outputs for initial period and 3-6 hours for extended range

c.

Extended range (10-30 days)

Convective scale non-hydrostatic model (at best/optimum resolution possible
e.g. 1km)
a.

Ensembles

b.

Nested into a multi member ensemble suite

c.

Hourly runs

d.

15 minute outputs

e.

Up to 3-5 days

Nowcasting products (based on both observations and NWP), to include:
a.

5 minute

b.

300 m resolution

c.

Up to 6 hour

4. Re-forecast datasets for each NWP model with minimum 10 year, preferably 30-year
length

SPECIFIC HYDROLOGICAL REQUIREMENTS:
1.

Regional scale, calibrated and validated hydrological models
a.

Improvement of existing operational models (e.g. EFAS, E-HYPE, FFGS)

b.

Application in small catchments (100 km2)
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2.

Integration of Sub-regional and National models – e.g. MIKE, HYPROM, HBV, etc.,
within the same system

3.

Catchment integrated rainfall accumulations (mean areal precipitation products)

4.

Drought forecasts and indices

SPECIFIC MARINE REQUIREMENTS:
1.

Hydrodynamic model (fully 3D baroclinic models) integrated with tidal potential

2.

Wave model (both large scale, e.g. WW3, and coastal-nearshore scale, e.g. SWAN)

3.

Coupling between hydro and wave models

4.

Scales:
a.

Regional scale at best/optimum resolution possible, e.g. 4-6 km and
9 days

b.

(Sub-regional 2-3 km)

c.

Coastal up to 100 m (possibility to use unstructured grid approach) and
5 days

d.

Harbour up to 10-5 m
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Appendix 3
SUMMARY OF PROPOSAL BY POTENTIAL CONTRIBUTING STAKEHOLDERS
(Preliminary list with potential contributions)
1.

ALADIN

The main motivation for ALADIN support to SEE-MHEWS-A would be saving properties and
lives envisaged through this Project. However, possible collaboration depends on a decision of
the ALADIN General Assembly. Existing MoU allows cooperation with entities outside the
Consortium by a mutual Agreement, therefore, WMO is expected to submit soonest possible a
request to the General Assembly so that this collaboration could be assessed by the Advisory
Committee due to meet in the beginning of April.

2.

Centro EuroMediterraneo sui Cambiamenti Climatici

SEE-MHEWS-A requires “coastal inundation and storm surge forecasting” EWS to be designed
and implemented in the SEE region.
CMCC (Centro EuroMediterraneo sui Cambiamenti Climatici, Lecce, Italy) is coordinating the
Copernicus Marine Environment Monitoring Service (CMEMS) Monitoring and Forecasting
Centre for the Mediterranean Sea that produces every day, a 10-day forecast of sea level,
currents, waves and temperature, salinity in all marine areas of SEE. In addition, it operates
the oceanographic forecasting system for the Black Sea Monitoring and Forecasting Centre of
CMEMS.
Additionally, it develops:
-

Unstructured grid operational ocean models for the southern Adriatic coastal areas
up to the resolution of 500 meters along the coastlines; and
Meteo-hydrological models coupled to the oceanographic modelling in order to
arrive to coastal erosion forecasting in the next few years.

CMCC offers to make available, for free, on the SEE-MHEWS-A Common Information (and
Communication) Platform all the operational forecasting products, both at the Med Sea and
coastal level in the appropriate format and with harmonized protocols.
Furthermore, it suggests developing a SEE-MHEWS-A “coastal storm surge and inundation”
forecasting test case based upon CMEMS products with coupled meteo-hydrological modelling
in the Adriatic Sea area, together with other interested NMSs and NMHSs in the region.

3.

COPERNICUS SERVICES

The European Commission Copernicus programme runs a number of forecasting systems that
can contribute to MHEWS. Unless highlighted the data are publicly available under open
licenses. In many case ECMWF acts to provide the forecasts and could arrange to deliver them
directly to the SEE-MHEWS-A. Copernicus Services (http://www.copernicus.eu/main/services)
includes:
-

European and Global Drought Observatory (EDO) – regional and global drought
monitoring and forecasting.
European Forest Fire Information System (EFFIS) – forecasting and monitoring of
fire risk.
European Flood Awareness System (EFAS) – nowcasting to seasonal flood
forecasting, including rapid risk assessment and monitoring information. This
requires the agreement of an adapted Copernicus license to maintain the ‘single
voice’ warning principle, however, majority of the SEE-MHEWS-A states are already
partners in EFAS.
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-

4.

Atmospheric Monitoring Service (CAMS) – forecasting the future atmospheric
pollution including medium range forecasts of the movement of dust (sand) in the
atmosphere.
Marine Environment Monitoring Service (CMEMS) – analysis, reanalysis and 10-day
forecasts of waves, sea level, temperature, salinity, currents, pelagic biochemistry
for the global ocean and the European regional Seas.
Climate Change Services (C3S) – providing seasonal to decadal forecasts that are
pertinent for drought risk management.

DWD

Development of seamless data assimilation for coupled atmospheric-ocean system could be
offered by Hans Ertel Centre in case of available funding, with a justification and phases as
follows:
Phase 1: Even if we consider the atmospheric application only, the models developed for global
and regional scales differ significantly. In global models, the convection is parameterized and
the flow is in approximate balance (geostrophic, hydrostatic). The analyses are calculated
every 3 to 6 hours and more stationary covariances are used. On the other hand, the regional
models have now reached a horizontal resolution of 1.3 to 2.8 km. They are non-hydrostatic,
convection permitting, and nonlinear processes dominate. For the convection permitting
models, due to the fast-changing processes that are resolved, it is important to have the time
evolving error covariance as represented through an ensemble. Furthermore, we often have
observations of severe weather (e.g., from radar data) that we would like to use to update the
initial conditions in less than hourly updates. Simple downscaling from the lower resolution
model to obtain initial conditions instead of running convective scale data assimilation, results
in much worse precipitation forecasts.
Since precipitation forecast up to 24 hours could be improved by data assimilation we suggest
modified EnKF to be developed for the seamless atmospheric data assimilation system that is
consistent with the NMM-B model. Maintaining physical conservation laws numerically has
long been recognized as being important in the development of numerical weather prediction
models independent of their resolution and this is one of the main principles followed in the
design of NMM-B model. In recent years, we have been working on the development of
ensemble-based data assimilation algorithm that replicates properties of nonlinear dynamical
systems such as conservation of mass, angular momentum, energy and enstrophy. In simple
experiments conservation laws in data assimilation are helpful in reduction of noise as well as
quality of the prediction.
Phase 2: Using data assimilation for estimation of parameters that couple atmospheric to
ocean or hydrology models.
Phase 3: Seamless data assimilation for coupled atmospheric ocean system.

5.

ECMWF

The level of ECMWF involvement in SEE-MHEWS-A is dictated by the agreement of the ECMWF
member states (MS). With the agreement of the MS involved within the project it should be
possible for ECMWF to:
-

Assist in running of models (NWP or otherwise) on ECMWF computer systems using
the (possibly pooled) MS permitted computer usage.
Disseminate ECMWF forecasts directly to SEE-MHEWS-A (within the bounds of the
current license).
Other activities that may require fuller agreement amongst all MS include:
Use of the ECMWF MARS and associated systems for the archiving and
dissemination of forecasts (could be considered a development of the TIGGE-LAM
project);
Use of the ECMWF web architecture (ecCharts) for the provision of OGC compliant
web services for forecast visualisation; and
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Provision of further computing resources to the SEE-MHEWS-A.
There are also several public software packages for scheduling computational tasks (ecFlow),
manipulating data (ecCodes), plotting (Magics) and forecast visualisation (Metview) which
could be used with SEE-MHEWS-A to provide a common infrastructure and improve the
interoperability between SEE-MHEWS-A contributors.
ECMWF can also provide the fire risk forecasts under an open license for inclusion into the
SEE-MHEWS-A.

6.

ESSL

European Severe Storms Laboratory (ESSL) as an organization provides forecaster trainings
focusing on severe weather. It also has experience in the evaluation of nowcasting and
forecasting tools in quasi-operational practice at the ESSL Testbed. These tools include NWP
(e.g. COSMO), radar and satellite (e.g., NWC-SAF) products. To SEE-MHEWS, ESSL offers
these contributions:
1.
Training courses on severe weather at a basic, intermediate and advanced level.
These courses include on-site and remote trainings. They combine the acquisition of theoretical
knowledge of storm systems and the use of data from radar, satellite, NWP and other nowcast
systems in operational practice. Such courses always include practical forecasting exercises
using real-time or past severe weather events.
2.
Daily on-the-job remote training in teleconferencing sessions in synergy with the
European Storm Forecast Support initiative of EUMETNET or ESTOFEX. Experts discuss the
weather situation on a given day with forecaster participants in daily sessions using a prepared
weather briefing that encourage international interaction at the forecaster level and enhance
the spread of practical forecasting expertise.
3.
Hosting of on-site training courses on related topics, such as hydrology, NWP, radar
and satellite applications, to be carried out jointly with partner organizations.
4.
Probabilistic NWP-based forecasting and nowcasting products developed by ESSL in
previous research projects.
5.
Consulting on the visualization and presentation of forecast and nowcast products
and fields included in the MHEWS system.

7.

OMSZ

Hungarian Meteorological Service (OMSZ) offered its meteorological workstation HAWK-3 as
the possible visualisation tool for the project.
There are three possible ways for HAWK implementation in the SEE-MHEWS-A project, each
having its advantages and its limitations: (a) one installation on a common application server,
on which the software can be run directly in interactive or non-interactive mode; (b) one
installation on a common application server, which generates predefined products (images or
pdf files) in non-interactive mode. The result can be made available through a web page or
directly downloadable by project participants; (c) Installation at the participating institutions.
User’s guide and technical documentation will be included in the software. Due to resources
the OMSZ can only provide a helpdesk to assist forecasters and IT administrators. It cannot
provide direct maintenance of the system.

8.

NCEP

NOAA National Centres for Environmental Prediction (NCEP) have already delivered their
contribution by providing the Non-hydrostatic Multi-scale Model (NMMB) forecasting system
and basic training and support. So, the NMMB is up and running on all scales in the Southeastern Europe and can productively support the SEE-MHEWS-A.

RA VI-17/INF. 3.1(4), p. 71
Deterministic models certainly can be further improved, but perhaps even more improvement
can be achieved by improving data assimilation techniques, and by assimilating more data
types and more data. For example, Panasonic claims that they got better forecast results than
ECMWF using the NCEP GFS model, and data assimilation with more aircraft data.

9.

SHMI

Swedish Hydrological and Meteorological Institute could offer the High-resolution panEuropean water (HYPE) model. It is open source model designed for application at large scale
and operational forecasting (ensemble forcing data, updating with observations, data
assimilation). Existing model set-up is “ready to use” for SEE region, at least as first
development iteration. SHMI can share the experience in national scale hydrological
forecasting and could offer experts and user training. It can also provide operational
infrastructure, such as forecasting server and forecasting web-services.

10.

ZAMG

For the SEE-MHWES project, the Zentralanstalt für Meteorologie und Geodynamik (ZAMG)
could provide the support on nowcasting system INCA (Integrated Nowcasting through
Comprehensive Analysis) for implementation in the SEE-MHEWS-A.
Furthermore, ZAMG could also support the SEE-NHMSs to set up a seamless probabilistic
forecast system in the next few years.
The RC-LACE Consortium could contribute to the SEE-MHEWS-A data pre-processing, data
assimilation and verification through the RC-LACE operational OPLACE tool.
It is also possible for LACE to provide the regional ensemble forecast LAEF for all SEE
countries.

11.

WMO FFGS

“Filling gaps creates new gaps or these could be viewed as opportunities.” As advances and
improvements are brought into the operational arena, they can, in turn, increase the capability
of associated applications. For example, if radar data were to be corrected to allow more
accurate estimates of precipitation and if these data were made available for use in the FFGS,
these data could improve its accuracy and granularity of Flash Flood Guidance. Improved
granularity, spatially and temporally, is needed in particular for urban flash flood forecasting
and would also improve basin scale Flash Flood Guidance.
Specific areas of priority include:
-

Enhanced QPE – Radar used in Mean Areal Precipitation (precipitation averaged
over the small flash flood basin)
Build nowcasting capability and ingestion of this new functionality into the FFGS
Enhanced NWP high resolution (multi-modal ingestion) forecast coverage
Not all countries in SEE-MHEWS-A are covered by high resolution NWP (e.g., 2 km
or 4 km resolution)
Expanding the existing FFGS projects’ spatial coverage to include all countries
included in SEE-MHEWS-A (e.g., Cyprus, Greece, Israel, Hungary and Ukraine)
Introduce new FFGS functionality into SEE-MHEWS-A where most needed
Urban flash flood forecasting for major urban areas most vulnerable to flash
flooding
Riverine modelling for major damage centres
Landslide susceptibility
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12.

WMO SWFDP

The WMO Severe Weather Forecasting Demonstration Project (SWFDP) is a project that uses
the cascading forecasting process to enhance the capability of LDCs and SIDs to provide timely
and more accurate weather warnings amongst other meteorological services. It is a true
example of WMO Members assisting each other. The cascading forecasting process consists of
passing high value information from Global Centre to Regional then to National Centres where
local forecasts and warnings are issued. The project was initiated in Southern Africa in 2006
with only five countries (currently 16 countries) and expanded to Bay of Bengal, South-eastern
Asia, Central Asia, Eastern Africa and Southwest Pacific. Overall 48 countries are members of
the SWFDP in all WMO Region except for RA-IV and RA-V. Plan is underway to initiate the
project in West Africa and in Lesser Antilles. It is a well proven concept that can benefit the
SEE-MHEWS-A Project.
The SWFDP involves the contribution of several Global and Regional centres, offering predicted
weather data that can be exploited by SEE-MHEWS-A participating countries in providing
services getting boundary conditions to run their Limited Area Models (LAMs). The
implementation of SWFDP in SEE is felt to be one of the key components for the
SEE-MHEWS-A.

13.

Drought Management Centre for South-eastern Europe (DMCSEEE)

DMCSEE has contributed to Disaster Risk Reduction project in the region with organization of
workshops and training of staff. It has participated also in Integrated Drought Management
Programme (IDMP) regional project led by the WMO and the GWP. Slovenian Environment
Agency, as a hosting institution of the DMCSEE, will continue to support the SEE-MHEWS-A
project. Currently the Agency is leading a project Drought Risk in Danube region (DriDanube)
co-financed by EU’s regional transnational programme. One of DriDanube project activities is
development of Drought User Service – a user interface to relevant databases (including
remote sensing data and drought impact assessment models), which may fit well into SEEMHEWS-A project. Drought User Service will be developed and tested in 2018.

14.

Finnish Meteorological Institute FMI

Several FMI Open Source Software are available for the SEE-MHEWS-A implementation, for
example:
SmartMet Server (open)
High-capacity and high-availability data and product server for MetOcean data.
Backend for all FMI product generation incl. FMI Open Data Portal & INSPIRE data Service, FMI
Client Data Portal, Mobile Applications, WEB Services, ECMWF Copernicus Climate Data Store.
SmartMet Workstation (to be opened in 2018)
Tool for visualizing and editing meteorological (also marine, hydro, environmental etc.) data.
Support for all kind of meteorological data (NWP, Satellites, Weather Radars, Observations,
Lightning Detection, Soundings etc.)
SmartMet (Server and Workstation has been implemented by FMI and is in operational use at
the moment in 27 countries.
SmartMet Alert (to be opened in 2019)
Tool for creating and disseminating warnings. A user interface for the forecasters to input
warning information. Produces automatic warning texts. Includes several possible (automatic)
dissemination channels. Supports also CAP.
-

SmartMetAlert has been installed by FMI and is in operational use at the moment in
11 countries.

HIMAN (open)
Post-processing suite for meteorological data
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PyTroll (open – in collaboration with SMHI, DMI and others)
Set of tools for the reading, interpretation, and writing of weather satellite data.
SILAM (open)
Operational Emergency and Air Quality Modelling System
Other software:
Radar Composite and Analysing; Observation network software and quality control; Data
format conversion tools; Product generation tools; etc.
FMI is also available to support the operational implementation of the software and delivering
the related training and user support (separate agreement needed). FMI is also willing to
discuss on the potential provision of Technical Assistance and training to support the overall
implementation of SEE-MHEWS-A.

15.

International Sava River Basin Commission ISRBC

International Sava River Basin Commission (Sava Commission) in cooperation with relevant
national institutions from the Sava River Basin, cooperating under the Framework Agreement
for the Sava River Basin, in 2015 has established a joint platform Hydrological Information
System for the Sava River Basin (Sava HIS), for the exchange and use of the hydrological and
meteorological information and data. Sava HIS is established taking into account Policy on the
Exchange of Hydrological and Meteorological Data and Information in the Sava River Basin,
prepared by the Sava Commission in close cooperation with WMO. The Policy was signed by
national hydrometeorological services and two water agencies in 2014. Sava HIS, as a
component of Geographical Information System for the Sava River Basin (Sava GIS),
represents a tool for collecting, storing, analyzing and reporting a sufficiently high quality
hydrological and meteorological data. The overall objective of Sava HIS is supporting the Sava
countries in sharing and disseminating of hydrologic and meteorological data, information and
knowledge about the water resources in the Sava River Basin. Those data and information are
in use for decision-making system in all aspects of water resources management, in the wide
range of operational applications as well as in research. Since the Water ML 2.0 format is
implemented in Sava HIS, as the WMO exchange standard via web service, the system enables
storage of water observations data and spatial information, sharing by countries, in a standard
format as well as supports data sharing and publication via web services for further use.
Currently, the Sava countries are in the process of establishment of Flood Forecasting and
Warning System in the Sava River Basin (Sava FFWS) which will be finalized by the end of
August 2018. Sava FFWS will be implemented as an open shell platform for managing the data
handling and forecasting process, allowing a wide range of external data and models to be
integrated. This concept is particularly important for the five cooperating Sava countries,
where different forecasting systems and models are in use. Sava FFWS will integrate Sava HIS,
as a data hub for the collection of real-time hydrological and meteorological data, as well as
various Numerical Weather Prediction models, available weather radar and satellite imagery,
outputs of the existing national forecasting systems, different meteorological, hydrological and
hydraulic models which all will be easily ‘plugged’ into a common platform. The resulting
system will enable the five countries involved to take the right management decisions and
implement operational measures to prevent and mitigate severe flood and drought situations
on the basis of reliable forecasts of water levels and discharges with a long lead time within
area of an entire river basin.
With these systems, developed through the cooperation of countries within the scope of work
of the Sava Commission, we hope that the Sava countries will be better prepared for
emergency situations like the one that occurred in May 2014, when disastrous floods in the
Sava basin resulted in 79 casualties and substantial economic damage. Sava HIS and Sava
FFWS are a very special regional concept taking into account that the Sava river basin (97,700
km2) is shared by five countries: Slovenia, Croatia, Bosnia and Herzegovina, Montenegro and
Serbia and each country has its own models, monitoring systems, forecasting systems, water
authorities and interests. This regional, basin wide concept, will bridge such differences and
support collaboration in the field of water management keeping the countries’ own autonomy
in monitoring, modelling and forecasting and remain open to developing its own models and
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supplementary forecasting initiatives. The system is assessed as added value to existing or
developing systems, expecting that a common forecasting platform with well trained staff
should provide better preparedness and optimized mitigation measures to significantly help
reduce consequences of floods and droughts.
During the first phase of the SEE-MHEWS-A project both mentioned systems were presented
and introduced to the project beneficiaries at the project workshops in Skopje and Budapest,
showing the system capabilities as well as the Sava Commission’s readiness of sharing a
valuable experience achieved in entire process of the system development. Therefore, it is
very important to emphasize that the Sava Commission still supports the SEE-MHEWS-A
initiative and is open to transfer experiences gained through the development of Sava HIS and
Sava FFWS to other SEE-MHEWS-A project beneficiaries, harmonizing the systems as much as
possible in order to avoid duplication of work of the national data providers from the Sava
River Basin, noting that the mode and extent of use of the systems within the SEE-MHEWS-A
should be decided by the Sava countries.
16.

UK Met Office (Contributed to the workshops, further engagement TBD)

17.

EUMETNET (Contributed to the workshops, further engagement TBD)

18.

EUMETSAT (TBD)

19.

EU Joint Research Center JRC (TBD)

20.

Czech Hydrometeorological Institute CHMI (Contributed to the workshops,
further engagement TBD)

21.

Roshydromet (Contributed to the workshops, further engagement TBD)

22.

China Meteorological Administration CMA (Contributed to the workshops,
further engagement TBD)

23.

Japan Meteorological Agency (Contributed to the workshops, further
engagement TBD)

24.

Slovak Hydrometeorological Institute SHMI (Contributed to the workshops,
further engagement TBD)

25.

Meteo France (TBD)

26.

Royal Netherlands Meteorological Institute KNMI (Contributed to the
workshops, further engagement TBD)

27.

Spanish Meteorological Service AEMET (Contributed to the workshops, further
engagement TBD)

28.

Copernicus (Contributed to the workshops, further engagement TBD)

29.

International Commission for the Protection of Danube River ICPDR (TBD)

30.

South East European Virtual Climate Change Center SEEVCCC (Contributed to
the workshops, further engagement TBD)

31.

Regional Instrument Center RIC, operated by the Environmental Agency of the
Republic of Slovenia (Contributed to the workshops, further engagement TBD)

32.

COSMO NWP Consortium (TBD)

33.

SEECOP NWP Consortium (Contributed to the workshops, further engagement
TBD)

34.

HIRLAM NWP Consortium (TBD)

35.

Marine Meteorological Centre for Adriatic Sea Area AMMC (TBD)

36.

Eastern Mediterranean Climate Centre EMCC, Turkey (TBD)

37.

WMO RTC (Regional Training Centers) in RA VI (TBD)

38.

South East European Network for education and training SEEMET (TBD)
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Appendix 4
TELECOMMUNICATION CAPABILITIES
(information from different sources, including WIS survey and ECMWF)

Participant countries
Albania

GTS (Mbps)
RMDCN
0.55

Bosnia and Herzegovina

Communication means

25

GTS / SMT, Internet, RANET, Data via GSM or Cell Phone, SMS, Satellite Data
Collection Systems (DCS) - e.g. Eumetsat/NOAA/CMA/JMA

20

Internet, Satellite Data Collection Systems (DCS) - e.g. Eumetsat/NOAA/CMA/JMA

Bulgaria

10

100

GTS / SMT, Internet

Croatia

4

100

GTS / SMT, Internet

Greece

4

Hungary

8

3
1000/10
0
400

Internet
GTS / SMT, Internet with redundancy, Data via GSM, Satellite Data Collection
Systems (DCS) such as Eumetcast KU Band and Burum, SADIS
GTS / SMT, Internet

Israel

15

Jordan

1

1

GTS / SMT, Satellite Data Collection Systems (DCS) - e.g. Eumetsat/NOAA/CMA/JMA

5

Internet, Data via GSM or Cell Phone

Cyprus

Kosovo (UNSCR1244/99)
1 (*)

Lebanon
Montenegro

10

10

GTS / SMT, Internet, Data via GSM or Cell Phone

Republic of Moldova

5

100

GTS / SMT, Internet

Romania

15

600

GTS / SMT, Internet

Serbia

8

280

GTS / SMT, Internet

Slovenia

8

the former Yugoslav
Republic of Macedonia

2

Turkey

34

Ukraine
(*)

Interne
t
(Mbps)

Currently in planning

GTS / SMT, Internet, Data via GSM or Cell Phone
500

GTS / SMT, Internet, Data via GSM or Cell Phone / Satellite Data Collection Systems
(DCS) - e.g. Eumetsat/NOAA/CMA/JMA

300

Internet, Satellite Data Collection Systems (DCS)
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Appendix 5
LIST OF ACRONYMS
AEMET
AEMET-BSC
ALADIN
AMMC
BSMEFFG
CAP
C3S
CAMS
CBS
CHMI
CHy
CIP
CMCC
CMEMS
CMES
CODB
COPERNICUS
COSMO
DMCSEE
DPFS
DriDanube
DRR
DWD
ECMWF
ECMWF MS
EDO
EFAS
EFFIS
E-HYPE
ESSL
ETRP
EUMETNET
EUMETSAT
EWS
FFGS
FMI
FTE
GDPFS
GFS
GMAS
GOS
GPCC
GTS
HAWK
HBV
HEC
HPCF

Agencia Estatal de Meteorología (Spanish State Meteorological Agency)
Regional Centre for Northern Africa, Middle East and Europe
Aire Limitée Adaptation dynamique Développement InterNational (High
Resolution Numerical Weather Prediction Project)
Adriatic Marine Meteorological Centre
Black Sea and Middle East Flash Flood Guidance System
Common Alerting Protocol
(COPERNICUS) Climate Change Services
(COPERNICUS) Atmospheric Monitoring Service
WMO Commission for Basic Systems
Czech Hydrometeorological Institute
WMO Commission for Hydrology
Common Information (and Communication) Platform
Euro-Mediterranean Centre on Climate Changes
Marine Environment Monitoring Service
Copernicus Marine Environment Monitoring Service
Centralized Observational Database
European Union Programme aimed at developing European information
services based on satellite Earth Observation and in situ data
Consortium for Small-scale Modelling
Drought Management Centre for South-eastern Europe
Data Processing and Forecasting Systems (DPFS)
Drought Risk in Danube region project
Disaster Risk Reduction
Deutscher Wetterdienst
European Centre for Medium-Range Weather Forecasts
ECMWF Member States
(COPERNICUS) European and Global Drought Observatory
European Flood Awareness System
(COPERNICUS) European Forest Fire Information System
High resolution pan-European water model
European Severe Storm Laboratory
Education and Training Programme
Network of European Meteorological Service
European Organization for the Exploitation of Meteorological Satellites
Early Warning System
Flash Flood Guidance System
Finnish Meteorological Institute
Full-Time Equivalent Employee
Global Data-processing and Forecasting System
Global Forecast System
WMO Global Multi-Hazard Alert System
Global Observing System
WMO Global Precipitation Climatology Centre
Global Telecommunication System
Hungarian Meteorological Service Workstation
State of the art hydrological model (SMHI)
Hydrologic Modelling System (U.S. Army Corps of Engineers)
High Performance Computing Facility
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HR
HRC
H-SAF
HWRP
HYPROM
ICON
ICPDR
ICT
IDMP
IFRC
INCA
IP
ISRBC
ITU
JMA
JRC
KNMI
LBC
Met Ocean DWG
MIKE
MoU
MS
NMC
NHS
NMHS
NMS
NMM
NOAA
NWP
OGC
OMSZ
OPLACE
PAG
PO
PP
PSC
PWS
QPF
QPE
RA
RBM
RC-LACE
RHMSS
RIC
RMDCN
ROE
RP
RSMC
RTC
SAF
SAPP
SDS-WAS
SEE

High Resolution (LAM model)
US Hydrologic Research Centre
Satellite Application Facility on Support to Operational Hydrology and
Water Management
Hydrology and Water Resources Programme
Hydrology surface-runoff prognostic model
Icosahedral non-hydrostatic general circulation model
International Commission for the Protection of Danube River
Information and Communication Technology
Integrated Drought Management Programme
International Federation of Red Cross and Red Crescent Societies
Integrated Nowcasting through Comprehensive Analysis
SEE-MHEWS-A Implementation Plan
International Sava River Basin Commission
International Telecommunication Union
Japan Meteorological Agency
Joint Research Centre
Royal Netherlands Meteorological Institute
Lateral Boundary Conditions
Meteorology and Oceanography Domain Working Group of OGC
Hydrological Models (DHI Technologies)
Memorandum of Understanding
ECMWF Member States
National Meteorological Centre
National Hydrological Service
National Meteorological and Hydrological Service
National Meteorological Service
Non-hydrostatic Multi-scale Model
National Oceanic and Atmospheric Administration
Numerical Weather Prediction
Open Geospatial Consortium
Hungarian Meteorological Service
Data pre-processing for data assimilation and verification of RC-LACE
Project Advisory Group
Project Office
Project Participants
SEE-MHEWS-A Project Steering Committee
Public Weather Services Programme
Quantitative Precipitation Forecasts
Quantitative Precipitation Estimates
Regional Association
Results-based Management
Regional Cooperation for Limited Area Modelling in Central Europe
Republic Hydrometeorological Service of Serbia
Regional Instrument Centre
Regional Meteorological Data Communication Network
WMO Regional Office for Europe
Regional Programme
WMO Regional Specialised Meteorological Centre
Regional Meteorological Training Centre
Satellite Application Facilities
Scalable Acquisition and Pre-Processing system for observations of ECMWF
Sand and Dust Storm Warning Advisory and Assessment System
South East Europe (for the purposes of this project it covers the region
encircling all project participants’ countries)
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SEE-FFGS
SEE-MHEWS-A
SEECOP
SEEVCCC
SHMI
SmartMet
SMHI
SWAN
SWFDP
SWFDP-SEE
TSMS
TT
TT-CD
TT-ICT
TT-Mod
TT-Obs
TT-PP
TT-Sci
USAID
VIL
WAM
WIGOS
WIS
WMO
WWRP
WWW
WW3
ZAMG

South East Europe FFGS regional project
South East European Multi-Hazard Early Warning Advisory System
South-East European Consortium for Operational weather Prediction
South East European Virtual Climate Change Centre
Slovak Hydrometeorological Institute
Software tool for visualisation and editing meteorological data (from FMI)
Swedish Meteorological and Hydrological Institute
Simulating Waves Nearshore (hydrological model from DELFT University)
WMO Severe Weather Forecasting Demonstration Project
SWFDP Regional Subproject for SEE
Turkish State Meteorological Service
SEE-MHEWS-A Project Technical Team
TT on capacity development and training
TT on information & communication technology
TT on modelling
TT on observations
TT on Post-processing and nowcasting
TT on scientific issues
US Agency for International Development
Vertically Integrated Liquid
Mediterranean Wave Forecast Model
WMO Integrated Global Observing System
WMO Information System
World Meteorological Organization
World Weather Research Programme
World Weather Watch Programme
Wave Watch model from NCEP
Austrian Institute for Meteorology and Geodynamics
____________
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IMPROVING SERVICE DELIVERY - DISASTER AND CLIMATE RESILIENCE
THROUGH IMPACT BASED DECISION SUPPORT SERVICES

Proposal for assigning unique identifiers to high-impact weather, climate and water
events
Introduction
Hydrometeorological hazards and extreme events are causal factors in a majority of disasters
that occur worldwide. As associated risks continue to rise, spurred in part by climate change
and unsustainable development practices, so does the need for increased resilience.
Consequently it is of growing importance to track losses and damages associated with these
events globally as required by major policy frameworks such as the United Nations Sustainable
Development Goals, the United Nations Framework Convention on Climate Change Paris
Agreement and Warsaw International Mechanism on Loss and Damage, and the Sendai
Framework for Disaster Risk Reduction. These frameworks recognize the importance of
averting, minimizing and addressing loss and damage associated with hydro-meteorological
hazards and the adverse effects of climate change, including extreme weather and slow onset
events.
The World Meteorological Congress at its 17th (Cg-17) session in 2015 noted the emphasis of
the Sendai Framework for DRR 2015-2030 on the need to understand hazard-related risks,
including hazard characteristics. In this regard, Cg-17 emphasized the need for systematic
characterization and cataloguing of weather, water and climate events in a form that allows
data on losses and damage to be cross-referenced to the associated phenomena. Towards this
end, Cg-17 adopted Resolution 9 through which it decided ”to standardize weather, water,
climate, space weather and other related environmental hazard information”, including the
development of identifiers for cataloguing extreme and high-impact weather, water and
climate events.
In support of achieving these goals, WMO organized an international workshop on cataloguing
and managing information on extreme events, 20-22 November 2017. The workshop which
was convened by the commission for climatology and the commission for basic systems,
co-chaired by the presidents of both commissions and attended by experts from various
disciplines relevant to the topic developed an innovative approach for cataloguing of events
which leverages international standards and that is versatile and flexible enough to account for
complex relationships among various event types.
Cataloguing
The approach centres on identifying events uniquely, while at the same time being able to
group together events which are hydro-meteorologically related. The scheme involves
assigning a universally unique identifier (UUID) number (see more details in section on UUID,
page 3) to each event and incorporating the UUID and key attributes of the event into a data
record (Figure 1). The UUID is an ISO-standard random number generated by a relevant
national, regional or global authority. Key attributes contained in the data record include
information that define the event, such as event start and end times, spatial extent, and event
type. Other attributes provide context such as description, local identifier (e.g. local or regional
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names of storms), and links to other events (e.g. heavy rain to tropical cyclone) which enables
the clustering of events (e.g. events linked to other events) into larger scale (synoptic)
phenomena. Additional information about each event can be stored in a separate database,
also associated with the UUID, for storing relevant hydro-meteorological parameters (wind
speeds, precipitation amounts, values of hydro-meteorological indexes, etc.). Importantly,
authorities responsible for assessing and cataloguing information on loss and damage would be
able to use the same UUID to associate this type of non-hydro-meteorological information with
the events as well.
The scheme also addresses the issue of events being associated with each other, e.g. a
cyclone, leading to heavy rain, strong winds, storm surge flooding and landslides. Each event
and sub-event can have its own UUID, yet incorporating the UUIDs of associated events in any
given event record allows the entire chain of events to be linked to each other, along with any
associated data.

Figure 1:

Event record containing UUID and key event attributes (attributes in red are
mandatory entries)
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Recording process and analysis

The UUID, record creation date, event start date and type are all entered at the time of event
onset. The end date, spatial extent, description, local id, and UUIDs of related events are all
entered at or prior to the time of record closure. Post analysis will be conducted for linking
events into a hierarchical clustering from synoptic to meso and local –scales. Quality control in
partnership with loss and damage database stakeholders could also be necessary to verify and
finalize event information (e.g. spatial area and/or relationships among events crossreferenced in each other’s event records).
Event Types
A draft typology which lists types of events associated with impacts has been compiled from
authoritative WMO references and resource materials (Annex 1). The typology contains an
initial list of event types with which losses and damage are potentially associated will be
submitted to Cg-18 for approval after consideration by the WMO Executive Council at its
70th session in June 2018. The typology will be a standard living list that can be amended by
countries and regions through the appropriate WMO governance mechanism, such as the
GDPFS. The event typology will be also be referenced to by the WMO Information System, to
allow a consistent access to the most updated version.
UUID
A universally unique identifier (UUID) is a 128-bit number used to identify information in
computer systems. The term globally unique identifier (GUID) is also used. When generated
according to the standard methods, UUIDs are for practical purposes unique, without
depending for their uniqueness on a central registration authority or coordination between the
parties generating them, unlike most other numbering schemes. While the probability that a
UUID will be duplicated is not zero, it is close enough to zero to be negligible. Thus, anyone
can create a UUID and use it to identify something with near certainty that the identifier does
not duplicate one that has already been, or will be, created to identify something else.
Information labelled with UUIDs by independent parties can therefore be later combined into a
single database, or transmitted on the same channel, without needing to resolve conflicts
between identifiers. Adoption of UUIDs and GUIDs is widespread, with many computing
platforms providing support for generating them, and for parsing their textual representation.
____________

Annex: 1
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Annex: Types of Events
I.

Weather

Blizzard
A severe snow storm characterized by poor visibility, usually occurring in high-latitude and
mountainous regions. (source: Manual on marine meteorological services (WMO-No. 558,
App. 1.2))
Downburst
Violent and damaging downdraught reaching the surface, associated with a severe
thunderstorm. (source: International Meteorological Vocabulary, WMO-No. 182)
Dry spell
Period of abnormally dry weather. Use of the term should be confined to conditions less severe
than those of a drought. (source: International Meteorological Vocabulary, WMO-No. 182)
Extreme precipitation
A marked precipitation event occurring during a period of time (such as hourly or daily) with
precipitation exceeding a certain threshold defined for a given location (source: CCl, TT-DEWCE)
Fog
A suspension of very small, usually microscopic water droplets in the air, reducing visibility at
the Earth's surface. (source: Manual on marine meteorological services (WMO-No. 558,
App. 1.2) and International Cloud Atlas, Volume I – Manual on the Observation of Clouds and
Other Meteors)
Hoar frost
A deposit of ice on objects generally crystalline in appearance, and produced by the direct
“sublimation” of water vapour from the surrounding air. (source: International Cloud Atlas,
Volume I – Manual on the Observation of Clouds and Other Meteors)
Gale
Wind with a speed between 34 and 40 knots (Beaufort scale wind force 8).
(source: International Meteorological Vocabulary, WMO-No. 182)
Hail
Precipitation of transparent, or partly or completely opaque, particles of ice (hail- stones),
which are usually spherical, conical or irregular in form and have a diameter generally between
5 and 50 mm (smaller particles of similar origin may be classified either as small hail or ice
pellets), and fall either separately or agglomerated into irregular lumps. Hail always occurs in
the forms of showers and is generally observed during heavy thunderstorms. (source: Guide to
Meteorological Instruments and Methods of Observation, WMO-No. 8)
Haze
A suspension in the air of extremely small, dry particles invisible to the naked eye and
sufficiently numerous to give the air an opalescent appearance. (source: Manual on marine
meteorological services, WMO-No. 558, App. 1.2 and International Cloud Atlas, Volume I –
Manual on the Observation of Clouds and Other Meteors)
Heavy rain
Rain with a rate of accumulation exceeding a specific value, e.g. 7.6 mm h-1.
(source: International Meteorological Vocabulary, WMO-No. 182)
Ice storm
Intense formation of ice on objects by the freezing, on impact, of rain or drizzle.
(source: International Meteorological Vocabulary, WMO-No. 182)
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Snowstorm
Meteorological disturbance giving rise to a heavy fall of snow, often accompanied by strong
winds. (source: International Meteorological Vocabulary, WMO-No. 182)
Squall
Atmospheric phenomenon characterized by a very large variation of wind speed: it begins
suddenly, has a duration of the order of minutes and decreases rather suddenly in speed. It is
often accompanied by a shower or thunderstorm. (source: Manual on Codes, International
Codes, Volume I.2, WMO-No. 306
Storm
(1) An atmospheric disturbance involving perturbations of the prevailing pressure and wind
fields, on scales ranging from tornadoes (1 km across) to extratropical cyclones
(2000-3000 km across).
(2)

Wind with a speed between 48 and 55 knots (Beaufort scale wind force 10).
(source: International Meteorological Vocabulary, WMO-No. 182)

Strong gale
Wind with a speed between 41 and 47 knots (Beaufort scale wind force 9).
(source: International Meteorological Vocabulary, WMO-No. 182)
Thunderstorm
One or more sudden electrical discharges, manifested by a flash of light (lightning) and a sharp
or rumbling sound (thunder). (source: Manual on marine meteorological services
(WMO-No. 558, App. 1.2) and International Cloud Atlas, Volume I – Manual on the Observation
of Clouds and Other Meteors)
Wet spell
A period of a number of consecutive days on each of which precipitation exceeding a specific
minimum amount has occurred. (source: International Meteorological Vocabulary,
WMO-No. 182)
Cyclone
An area of low pressure, with the lowest pressure at the centre. Commonly referred to as Low.
(source: Hurricane Operational Plan, Tropical Cyclone Programme, Report No. TCP-30,
WMO-No.1163)
The term is also used to refer to tropical cyclones in the Bay of Bengal and the Arabian Sea
(source: Tropical Cyclone Operational Plan for the Bay of Bengal and the Arabian Sea Tropical
Cyclone Programme, report No. TCP-21, WMO/TD No.84)
Depression or Cyclone, low, low-pressure area
Region of the atmosphere in which the pressures are lower than those of the surrounding
region at the same level.
(source: International Meteorological Vocabulary, WMO-No. 182)
Tropical cyclone
Cyclone of tropical origin of small diameter (some hundreds of kilometres) with minimum
surface pressure in some cases less than 900 hPa, very violent winds and torrential rain;
sometimes accompanied by thunderstorms. It usually contains a central region, known as the
“eye” of the storm, with a diameter of the order of some tens of kilometres, and with light
winds and more or less lightly clouded sky. (source: Manual on Codes, International Codes,
Volume I.2, WMO-No. 306)
Tropical Cyclone Operational Plan for the Bay of Bengal and the Arabian Sea, Tropical Cyclone
Programme, report No. TCP-21, WMO/TD No.84, and Typhoon Committee Operational Manual,
Tropical Cyclone Programme, report No. TCP-23, WMO/TD No.196
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Alternative definition: A warm-core, non-frontal synoptic-scale cyclone, originating over
tropical or subtropical waters, with organized deep convection and closed surface wind
circulation about a well-defined centre
(Source: Tropical Cyclone Operational Plan for the South Pacific and South-East Indian Ocean,
Tropical Cyclone Programme, report No. TCP-24, WMO-NO 1181; Hurricane Operational Plan
for North America, Central America and the Caribbean, Tropical Cyclone Programme, Report
No. TCP-30, WMO-No.1163; Typhoon Committee Operational Manual, Tropical Cyclone
Programme, report No. TCP-23, WMO/TD No.196; Tropical Cyclone Operational Plan for the
South-West Indian Ocean, Tropical Cyclone Programme, report No. TCP-12, WMO-NO 1178;
Tropical Cyclone Operational Plan for the South Pacific and South-East Indian Ocean, Tropical
Cyclone Programme, report No. TCP-24, WMO-NO 1181)
The term is also used for a storm in the South-West Indian Ocean in which the maximum of
the sustained wind speed (10-min mean) 1 is estimated to be in the range of 64 to 89 knots
and in the South Pacific and South-East Indian Ocean with the maximum of the sustained wind
speed over 33 knots.
(Sources: Tropical Cyclone Operational Plan for the South-West Indian Ocean, Tropical Cyclone
Programme, report No. TCP-12, WMO-NO 1178; Tropical Cyclone Operational Plan for the
South Pacific and South-East Indian Ocean, Tropical Cyclone Programme, report No. TCP-24,
WMO-NO 1181)
Sub-tropical cyclone
A low pressure system, developing over subtropical waters which initially contains few tropical
characteristics. With time the subtropical cyclone can become tropical. (Sources: Tropical
Cyclone Operational Plan for the South Pacific and South-East Indian Ocean, Tropical Cyclone
Programme, report No. TCP-24, WMO-NO 1181;
Alternative definition: A non-frontal low-pressure system that has characteristics of both
tropical and extratropical cyclones. Like tropical cyclones, they are non-frontal, synoptic-scale
cyclones that originate over tropical or subtropical waters, and have a closed surface wind
circulation about a well-defined center.
Source: Hurricane Operational Plan for North America, Central America and the Caribbean,
Tropical Cyclone Programme, Report No. TCP-30, WMO-No.1163
Subtropical Storm
A subtropical cyclone in which the maximum sustained surface wind is 63 km/h (39 mph)
(34 knots) or greater. (source: RA IV/TD-No. 494 (1995))
Extra-tropical cyclone
Low-pressure system which develops in latitudes outside the tropics. (source: International
Meteorological Vocabulary, WMO - No. 182)
Definition used by the tropical cyclone community: A former tropical cyclone that has
gone through extra-tropical transition and lost its initial tropical characteristics.
Sources: Seventh Tropical Cyclone RSMCs/TCWCs, Technical Coordination Meeting, WMO,
2012, appendix VIII; Typhoon Committee Operational Manual, report No. TCP-23 and Tropical
Cyclone Programme, RA-I Operational Plan, Report No. TCP-12, WMO-No.1178

1

For converting the wind speeds of different averaging periods such as 1-min, 2-min, 3-min and
10-min, WMO Tropical Cyclone Programme recommends to follow the guidelines as shown in the
Guidelines for converting between various wind averaging periods in tropical cyclone conditions
(Harper et al. (2010), Knaff and Harper (2010))
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Hurricane
Name given to a tropical cyclone with maximum average surface wind (one-minute mean 2) is
119 km/h (74 mph) (64 knots) or greater near the center in the North Atlantic.
(sources: Tropical Cyclone Programme, Hurricane Operational Plan, Report No. TCP-30,
WMO-No.1163, International Meteorological Vocabulary, WMO-No. 182)
Typhoon
Name given to a tropical cyclone with maximum sustained winds of 64 knots or more near the
centre in the western North Pacific. (source: International Meteorological Vocabulary,
WMO-No. 182)
Severe tropical storm
A tropical cyclone with the maximum sustained winds of 48 knots (24.5 m/s, 89 km/h) to
63 knots (32.6 m/s, 117 km/h) near the centre. (sources: Typhoon Committee Operational
Manual, Tropical Cyclone Programme, report No. TCP-23, WMO/TD No.196; International
Meteorological Vocabulary, WMO-No. 182, Tropical Cyclone Operational Plan for the SouthWest Indian Ocean, Tropical Cyclone Programme, report No. TCP-12, WMO-NO 1178)
Tornado
A severe rotating windstorm of small diameter and great destructive power. It is the most
violent natural meteorological phenomenon. With certain frequency they can occur within
hurricanes circulation. Although tornadoes occur over land areas in many parts of the world
associated with several weather situations, they are relatively frequent in the forward portion
of the hurricane periphery. (source: RA IV/TD-No. 494 (1995))
Tropical storm A tropical cyclone with the maximum sustained winds of 34 knots (17.2 m/s,
62 km/h) to 47 knots (24.4 m/s, 88 km/h) near the centre. (sources: Typhoon Committee
Operational Manual, report No. TCP-23, International Meteorological Vocabulary,
WMO-No. 182)
Definition used for the Atlantic basin: A well organised tropical cyclone in which the
maximum average surface wind (one-minute mean) is in the range 63-118 km/h (39-73 mph)
(34-63 knots) inclusive.
(Source: Tropical Cyclone Programme, Hurricane Operational Plan, Report No. TCP-30,
WMO-No.1163)
II.

Climate

Cold wave
Marked cooling of the air, or the invasion of very cold air, over a large area.
(source: International Meteorological Vocabulary, WMO-No. 182)
Alternative definition: Marked and unusual cold weather characterized by a sharp and
significant drop of air temperatures near the surface (maximum, minimum and daily average)
over a large area and persisting below certain thresholds for at least two consecutive days
during the cold season. The term cold wave is commonly used during the cold season
(source: CCl/TT-DEWCE)

2

For converting the wind speeds of different averaging periods such as 1-min, 2-min, 3-min and
10-min, WMO Tropical Cyclone Programme recommends to follow the guidelines as shown in the
Guidelines for converting between various wind averaging periods in tropical cyclone conditions (Harper
et al. (2010), Knaff and Harper (2010)),
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Heatwave/heat wave
Marked warming of the air, or the invasion of very warm air, over a large area; it usually lasts
from a few days to a few weeks. (source: International Meteorological Vocabulary,
WMO-No. 182)
Alternative definition 1: Periods of unusually hot and dry or hot and humid weather that
have a subtle onset and cessation, a duration of at least two to three days and a discernible
impact on human activities. (source: Heatwaves and Health: Guidance on Warning-System
Development, WMO-No. 1142)
-

-

Bio-meteorological Indices: heat index, humidex, net effective temperature, wet-bulb
globe temperature, apparent temperature, excess heat index, heat-budget models,
standard effective temperature, predicted mean vote, perceived temperature,
physiological equivalent temperature, universal thermal climate index
Holistic approach: health-related assessment of the thermal environment, Heat Stress
Index, Excess Heat Index-acclimatization, Excess heat factor

Alternative definition 2: A period of marked unusual hot weather (maximum, minimum and
daily average temperature) over a region persisting at least two to three consecutive days
during the warm period of the year based on local (station-based) climatological conditions,
with thermal conditions recorded above given thresholds (source: CCl/TT-DEWCE)
Drought
Conditions that are significantly drier than normal or otherwise limiting moisture availability to
a potentially damaging extent. (source: Handbook of Drought Indicators and Indices,
WMO-No. 1173)
Alternative definition: Prolonged absence or marked deficiency of precipitation.
(source: International Glossary of Hydrology, WMO/UNESCO, WMO-No. 385)
Hydrological drought
Period of abnormally dry weather sufficiently prolonged to give rise to a shortage of water as
evidenced by below normal streamflow and lake levels and/or the depletion of soil moisture
and a lowering of groundwater levels. (source: International Glossary of Hydrology,
WMO/UNESCO, 2011 and International Glossary of Hydrology, WMO/UNESCO, WMO-No. 385,
2012 and Technical Regulations, Volume III: Hydrology, WMO-No. 49)
Meteorological drought
Prolonged absence or marked deficiency of precipitation. (source: International Glossary of
Hydrology, WMO/UNESCO, 2011; Guide to Agricultural Meteorological Practices, WMO-No. 134
and International Glossary of Hydrology, WMO/UNESCO, WMO-No. 385, 2012)
III.

Water

Coastal flood
Storm surges and high winds coinciding with high tides are the most frequent cause of this
type of flooding. The surge itself is the result of the raising of sea levels due to low
atmospheric pressure. In particular configurations, such as major estuaries or confined sea
areas, the piling up of water is amplified by a combination of the shallowing of the seabed and
retarding of return flow. Major deltas such as the Mississippi and Ganges are prone to this type
of flooding when affected by hurricanes (cyclones). Another sensitive area is the southern
North Sea in western Europe as a result of particular tracks of winter depressions. If the surge
takes place near the mouth of a river issuing into the sea, the river flow will be obstructed due
to the surge, resulting in severe flooding over and near the coastal areas. Tsunamis resulting
from sub-seabed earthquakes are a very specific cause of occasionally severe coastal flooding.
(source: Manual on flood forecasting and warning, WMO-No. 1072)
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Estuarine flood
Estuaries are inlet areas of the coastline where the coastal tide meets a concentrated seaward
flow of fresh water in a river. The interaction between the seaward flow of river water and
landward flow of saline water during high tides may cause a build-up of water or inlandmoving tidal bore. Frequently, the funnel shape characteristic of many estuaries causes an
increase in high water levels in the upper, narrowing reaches of the associated river. These
types of floods are mostly experienced in deltaic areas of rivers along the coasts, for example
the Mouths of the Ganges. They are more frequent and less severe in terms of inundated
depth and area than flooding caused by storm surges. (source: Manual on flood forecasting
and warning, WMO-No. 1072)
Flash flood
Flood of short duration with a relatively high peak discharge in which the time interval between
the observable causative event and the flood is less than four to six hours. (source: Technical
Regulations, Volume III: Hydrology, WMO-No. 49)
Flood
(1) Rise, usually brief, in the water level of a stream or water body to a peak from which the
water level recedes at a slower rate.
(2) Relatively high flow as measured by stage height or discharge.
(3) Rising tide. (source: International Glossary of Hydrology, WMO/UNESCO, WMO-No. 385,
2012)
Flooding
The effects of a flood as distinct from the flood itself, is defined as: Overflowing by water of the
normal confines of a stream or other body of water, or accumulation of water by drainage over
areas that are not normally submerged. (source: Manual on flood forecasting and warning,
WMO-No. 1072)
Fluvial (riverine) flood
Fluvial flooding occurs over a wide range of river and catchment systems. Floods in river
valleys occur mostly on flood plains or wash lands as a result of flow exceeding the capacity of
the stream channels and spilling over the natural banks or artificial embankments. Flash floods
are often more damaging, occurring in narrow, steep and confined valleys, characterized as
the name implies by the rapidity of formation following rainfall and high flow velocities. The
rapidity makes them particularly dangerous to human life. (source: Manual on flood forecasting
and warning, WMO-No. 1072)
Ice and debris-jam flood
In areas that experience seasonal melting, if this is rapid ice floes can accumulate in rivers,
forming constrictions and damming flows, causing river levels to rise upstream of the ice jam.
A sudden release of the “ice jam” can cause a flood wave similar to that caused by a dam
break to move downstream. Both meltwater and heavy rainfall in steep areas can cause
landslips and debris flows. As these move downstream, major constrictions can build up. When
these collapse or are breached, severe flooding can result. Both of these phenomena are very
difficult to predict. (source: Manual on flood forecasting and warning, WMO No. 1072)
Landslide/Mudslide
A mass of material that has slipped downhill by gravity, often assisted by water when the
material is saturated; the rapid movement of a mass of soil, rock or debris down a slope.
(source: IPCC 4th Assessment Report, WG 2 Glossary)
Mudflow
Flow of water so heavily charged with sediment and debris that the flowing mass is thick and
viscous. (source: International Glossary of Hydrology, WMO/UNESCO, 2011 )
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Multiple event flood
These result from heavy rainfall associated with successive weather disturbances following
closely after each other. On the largest scale, these include for example floods in the IndoGangetic plains and central Indian regions often caused by the passage of a series of lowpressure areas or depressions from the Bay of Bengal, more or less along the same path.
Multiple event floods can also affect large basins in mid-latitude areas in winter, when
sequences of active depressions occur, for example over Western Europe. (source: Manual on
flood forecasting and warning, WMO No. 1072)
Seasonal flood
These are floods that occur with general regularity as a result of major seasonal rainfall
activity. The areas of the world subject to a monsoonal type climate are typically the areas
most affected and critical situations arise when “normal” flooding is replaced by extended or
high-runoff floods. Flooding is frequently a basin-wide situation that can last for periods of
several weeks. Within active monsoon conditions, a number of individual peak events can
occur during a flood season. Seasonal floods can also result from high water levels in lakes in
the upper reaches of a river basin, for example Lake Victoria and the River Nile. Another type
of seasonal flood can result from wet conditions in an upper portion of a catchment, which
experiences a different climate regime from the lower, affected areas. The Nile and Yangtze
rivers are good examples. (source: Manual on flood forecasting and warning, WMO No. 1072)
Single event flood
This is the most common type of flooding, in which widespread heavy rains lasting several
hours to a few days over a drainage basin results in severe floods. Typically, these heavy rains
are associated with cyclonic disturbances, mid-latitude depressions and storms, with wellmarked synoptic scale frontal systems. (source: Manual on flood forecasting and warning,
WMO No. 1072)
Snowmelt flood
Significant flood rise in a river caused by the melting of snowpack accumulated during the
winter. (source: International Glossary of Hydrology, WMO/UNESCO, 2011 and International
Glossary of Hydrology, WMO/UNESCO, WMO-No. 385, 2012)
IV.

Other related environmental phenomena

Dust storm
Particles of dust energetically lifted by a strong and turbulent wind. Dust storms are usually
associated with hot, dry and windy conditions, especially just ahead of vigorous cold fronts
that can be cloud free. Dust particles typically have a diameter of less than 0.08 mm and
consequently can be lifted to far greater heights than sand. (source: Aerodrome Reports and
Forecasts, A Users’ Handbook to the Codes, WMO-No. 782)
Sand haze
Haze caused by the suspension in the atmosphere of small sand or dust particles, raised from
the ground prior to the time of observation by a sandstorm or duststorm.
(source: International Meteorological Vocabulary, WMO-No. 182)
Sand storm
An ensemble of particles of sand energetically lifted by a strong and turbulent wind. The
forward portion of the sandstorm may have the appearance of a wide and high wall. The height
to which sand is raised will increase with increasing wind speed and instability
(source: Aerodrome Reports and Forecasts, A Users’ Handbook to the Codes, WMO-No. 782)
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Sand storm/Dust storm
An ensemble of particles of sand energetically lifted to great heights by a strong and turbulent
wind. (source: Manual on marine meteorological services, WMO-No. 558, App. 1.2 and Manual
on the Observation of Clouds and other Meteors, WMO-No. 407)
Acid rain
Rain which in the course of its history has combined with chemical elements or pollutants in
the atmosphere and reaches the Earth's surface as a weak acid solution. (source: International
Glossary of Hydrology, WMO/UNESCO, 2011)
Black carbon
Operationally defined aerosol species based on measurement of light absorption and chemical
reactivity and/or thermal stability; consists of soot, charcoal and/or possible light-absorbing
refractory organic matter. (source: IPCC 4th Assessment Report, WG 1 Glossary)
Meteoterm definition: Operationally defined aerosol species based on measurement of light
absorption and chemical reactivity and/or thermal stability. It is sometimes referred to as soot.
(source: IPCC 5th Assessment Report, WG 1 Glossary)
Brown clouds
Elevated black carbon concentrations in areas with high solar radiation are a major contributor
to the so-called brown clouds covering large regions, for instance in Asia. Brown clouds have
led to dimming of the Earth’s surface, warming of the atmosphere and perturbation of the
hydrological cycle, possibly affecting the monsoon. (source: The carbonaceous aerosol – a
remaining challenge, WMO Bulletin, Volume 58(1) – January 2009)
Pollen pollution episodes
No WMO definition
Polluted air
Air containing dust, smoke, micro-organisms or gases different from those which normally
compose it. (source: International Meteorological Vocabulary, WMO-No. 182)
V.

Marine

Storm surges
disturbance and the level which would have occurred in the absence of the meteorological
disturbance. (source: Technical Regulations, Volume III: Hydrology, WMO No. 49)
Tsunami
A rapidly moving and often large seawave generated by submarine earthquakes, landslides or
volcanic activity. (source: Manual on marine meteorological services, WMO-No. 558, App. 1.2)
VI.

Space weather

Note: Hazardous space weather situations can result of eruptive solar events consisting of
Solar Flares and Erupting Prominences, Coronal Mass Ejections, associated streams of charged
particles and high-speed particle streams from Coronal Holes. These eruptions are driving
geomagnetic storms, ionospheric storms, and radiation storms in near-Earth space, with
hazardous impacts.
Coronal mass ejections
A Coronal Mass Ejection is literally an eruption of a huge volume of the solar outer
atmosphere, the Corona, which blows into space billions of tons of plasma. When propagating
towards the Earth, CMEs perturb the Earth’s magnetic field, causing the strongest magnetic
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storms. CMEs may take hours to fully erupt from the Sun. A typical travel time for a CME from
the Sun to Earth may range from less than 1 day, to more than 4 days. (source: Space
Weather Effects in Regard to International Air Navigation, ICAO and review of experts)
Geomagnetic storms
Geomagnetic storms, which are caused primarily by CMEs or by high-speed particle streams
interacting with the magnetosphere, are strong temporary disturbances of the Earth’s
magnetic field. Geomagnetic storms can last several hours. They may cause major damage to
power grids through geomagnetically induced currents (GIC). Geomagnetic storms and
disturbances are highly variable in space and time.
Different indices are used to describe geomagnetic storm activity. The planetary three-hour
range Kp index, provided by the Helmholtz Centre, Potsdam (http://www.gfzpotsdam.de/en/section/earths-magnetic-field/data-products-services/kp-index/) is often used
as an approximation for the geomagnetic activity caused by solar particle radiation. Other
indices include for instance the A index, Disturbance Storm Time (Dst), the Auroral Electrojet
(AE) or the delta-B index. (source: The potential role of WMO in space weather,
WMO/TD-No. 1482 and Space Weather Effects in Regard to International Air Navigation, ICAO
and review of experts)
Ionospheric storms
Turbulence in the F region of the ionosphere, usually due to a sudden burst of radiation from
the Sun. (source: International Meteorological Vocabulary, WMO - No. 182)
Alternative definition: Geomagnetic storms are often associated with ionospheric storms
which are characterized by enhanced electron currents in the ionosphere, turbulence and wave
activity in the ionospheric plasma. The clustering of the electrons leads to scintillation and
attenuation of radio signals. This is particularly problematic for GNSS signals which can result
in positioning errors or loss of signal lock. Like geomagnetic storms, ionospheric storms are
highly variable in space and time. (source: The potential role of WMO in space weather,
WMO/TD-No. 1482 and Space Weather Effects in Regard to International Air Navigation, ICAO
and review of experts)
Radio blackout
X-ray and EUV bursts from a solar flare cause an ionization, increasing the number of free
electrons, in the atmosphere below 90 km on the sunlit side of the Earth. The enhanced
electron density increases the amount of radio energy lost as radio waves pass through this
region. During a large flare event the amount of radio energy lost is sufficient to make the
return signal from the ionosphere too small to be useful with normal radio receivers. The net
effect of this process is the radio blackout – no signal – for HF transmissions. Radio blackouts
primarily affect HF (3-30 MHz) although detrimental effects may spill over to VHF (30-300
MHz) and beyond in fading and diminished ability for reception. (source: The potential role of
WMO in space weather, WMO/TD-No. 1482 and Space Weather Effects in Regard to
International Air Navigation, ICAO and review of experts)
Solar energetic particles
A Solar Energetic Particles event (SEP) is a sudden release of particles (protons, electrons and
heavy ions) with energy ranging from a few tens of keV to GeV. These events are generally
associated with Solar Flares or Coronal Mass Ejections.
High-speed particle streams, in particular electrons, are also emitted by Coronal Holes, which
are persistent large-scale features of the solar corona that appear dark in EUV and X-ray
images. (source: The potential role of WMO in space weather, WMO/TD-No. 1482 and Space
Weather Effects in Regard to International Air Navigation, ICAO and review of experts)
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Solar flares
Bright eruption from the Sun's chromosphere. Solar flares are classified in terms of the area of
chromosphere affected, the duration of the phenomenon, and the width of the Hα line of
hydrogen, on a scale ranging from 1- (minor eruption) to 3+ (very large eruption).
(source: International Meteorological Vocabulary, WMO-No. 182)
Solar radiation storm
Solar radiation storms occur when large quantities of charged particles, primarily protons,
accelerated by eruptive processes at or near the Sun are reaching the near-Earth environment.
The Earth’s magnetic field and atmosphere generally protect from this particle radiation, but
that shielding depends on latitude, magnetic field strength and direction. In the Polar Regions
the magnetic field lines intersecting the Earth's surface allow the particles to penetrate into the
atmosphere. Solar radiation storms thus often take the form of Polar Cap Events (PCA), which
occur in limited areas around geomagnetic poles; they may last more than a week.
A factor of criticality of a radiation storm is the energy spectrum of the solar protons. Highenergy protons cause single event upsets in spacecraft or aircraft electronics and increase the
harmful radiation dose of exposed human beings, e.g. in manned spaceflights or cross-polar
aircraft flights. Lower energy protons have a severe impact on the polar ionosphere and affect
HF propagation at high latitude. The severity of radiation storms can thus be characterized by
the flux of charged particles (typically in 5-minute average) above a given energy threshold
such as 10 or 100 MeV. For example the NOAA scale characterizes a radiation storm as
extreme when the 5-min flux above 10 MeV exceeds 105 particles·s-1·sr-1·cm-2. In large
magnitude solar eruptions, high-energy events may last only a few hours while low-energy
events may last up to one week. (source: The potential role of WMO in space weather,
WMO/TD-No. 1482 and Space Weather Effects in Regard to International Air Navigation, ICAO
and review of experts)
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REGIONAL ACTIVITIES IN AERONAUTICAL METEOROLOGY
DURING THE PERIOD 2013–2018
1.

Introduction

1.1
The WMO Strategic Plan 2016-2019 (WMO-No. 1161) includes a key priority on
aviation meteorological service:
Aviation meteorological services: Improve the ability of Members to provide
sustainable high quality services in support of safety, efficiency and regularity of the
air transport worldwide, with due account to environmental factors by:
(a)

accelerating the implementation of ICAO / WMO competency and
qualification standards and Quality Management System (QMS);

(b)

addressing the emerging institutional and technological challenges
associated with the ICAO Global Air Navigation Plan; and

(c)

strengthening the sustainability and competitiveness of aeronautical
meteorological service provision through improved cost recovery
mechanisms and suitable business models for service delivery
frameworks.

1.2
The ICAO Meteorology Divisional Meeting (MET/14) which was held conjointly with
the fifteenth session of the Commission for Aeronautical Meteorology (CAeM) in July 2014
provided directives for the future of the aeronautical meteorological service provision aligned
with the GANP and its ASBU methodology. Currently, a number of concepts of operations,
roadmaps and other related plans are being developed in close cooperation between ICAO and
WMO in order to ensure the integration of the aeronautical meteorological information into the
future globally interoperable, harmonized air traffic management (ATM) environment. At the
same time, an enhanced culture of compliance by WMO Members, including the resolution of
some long-standing deficiencies, is called for in order to meet the users’ requirements for
quality meteorological information in support of their operations (decision-making).
1.3
Regional associations, in coordination with CAeM, could support and promote the
on-going efforts for enhanced meteorological services to aviation by streamlining the Members’
activities in line with the agreed priority areas and promoting bilateral and multilateral regional
cooperation mechanisms and actions among their Members. Resolving the existing deficiencies
and raising the collective capacity of Members in aeronautical meteorological service provision
are the desired outcomes of the regional cooperative approach.
2.

RA VI and other relevant activities

2.1

European Conference on Meteorology for Aviation (ECMA-2015)

At its sixteenth Session held in Helsinki in September 2013, the WMO Regional Association VI
(Europe) considered the vigorous developments towards a more efficient organization of the
air traffic management (ATM) in the Region as formulated in the European ATM Master Plan
endorsed by the European Council as a key element of the European Single European Sky (SES)
initiative. The Association noted that the SES regulations, and their extension SES 2+, would
have a major impact and would require changes in the way meteorological services are
provided as part of the air navigation services by most RA VI Members.
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The Association agreed on the need to gain a greater understanding of these issues to better
inform future discussions and requested the WMO Secretariat to organize a regional conference
that would also build on the outcomes of the WMO/ICAO Conjoint MET Divisional Meeting,
2014. The Association adopted Resolution 2 (RA VI-16), Conference on the future of
meteorological service provision in Europe.
Consequently, the European Conference on Meteorology for Aviation (ECMA-2015) was
organized as a joint venture between the Commission for Aeronautical Meteorology (CAeM)
and RA VI (Europe). An organizing committee, led by the RA VI WG on Service Delivery and
Partnerships (WG-SDP), was instrumental in the preparation of this event. The Conference was
kindly hosted by the Austrian Central Institute for Meteorology and Geodynamics (ZAMG) and
the Austro Control in Vienna, from 13 to 14 October 2015. It was attended by a total of 86
participants from 37 Member States in Europe; one representative of Regional Association II
(Asia); representatives of seven international organizations: EUROCONTROL, EUMETNET, EASA,
IATA, ICAO, IFALPA, and WMO; and one representative of the private sector - SELEX ES GmbH.
The main objective of ECMA-2015 – raising awareness of the GANP and ASBU developments
and their potential impacts – has been achieved. The conference provided the opportunity for
hearing from different aviation stakeholders, from regulators to end users, as well as the RA VI
Members. The conference highlighted the complexity of the European aviation landscape which
was seen both as a challenge and an opportunity for the NMHSs and other aeronautical
meteorology service providers (AMSP).
There are different legal frameworks, institutional and business models for the provision of the
aeronautical MET services in Europe, however, the NMHSs continue to be the major AMSP.
Consequently, there is a variety of funding mechanisms and application of the ICAO costrecovery principles. There are no ready recipes about which business model is best, thus a
better description of the options with their “pros and cons” should be pursued and Members
should share good/bad practices. It was also emphasized that the GANP and ASBU guided
developments toward the future ATM at global and regional level will require significant
research and development in the aeronautical MET and the available expertise of the Members’
research institutions should be better utilized. ECMA-2015 sent also a strong message that the
regional cooperation was a key in sustaining the AMSP’s mission as a vital air navigation
stakeholder.
Full information about ECMA-2015 is available on the WMO/AEMP website:
http://www.wmo.int/aemp/ecma-2015 .
2.2

Outcomes of the 2016/17 CAeM global survey on aeronautical meteorological
service provision - Global landscape of Aeronautical Meteorological Service Provision

The CAeM survey was conducted between November 2016 and February 2017 with the primary
objective of establishing 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 ICAO and WMO regulatory
frameworks.
The survey received a very successful response rate with more than 90% of WMO Members
providing their responses. RA VI (Europe) scored second highest response rate of 96% (46
responses out of the 48 RA VI Member States surveyed).
The survey had provided, for the first time in many years, a consolidated picture of the global
aeronautical meteorological service provision in terms of regulatory, institutional,
organizational and technical arrangements for the main required functions defined by ICAO
and WMO: aerodrome observations (aeronautical meteorological stations – AMS), aerodrome
forecasts, warnings and other local services (flight documentation, briefings, etc., provided by
aerodrome meteorological office – AMO), and meteorological watch and SIGMET information
for en route MET hazards (meteorological watch office – MWO).
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In addition to the global landscape, the survey provided representative regional results
showing existing variations in the aeronautical MET service provision. Some of those
concerning the situation in RA VI Member States are presented below.
The survey indicated regional variations in the interpretation of the term “meteorological
authority (MA)”. Related to that is the situation with the designation of the national institution
as MA of the State (as required by the ICAO Annex 3/WMO Technical regulations Vol II). In
RA VI, the prevailing interpretation of the MA is as the national “regulator”, separate from the
aeronautical MET service provider (AMSP). In this regard, there is a marked trend in RA VI for
designated regulator (or MA) to be either the civil aviation administration (CAA) or Ministry of
Transport (almost 90%). In the past, many NMHSs were assigned a dual (and conflicting)
function of both MA and AMSP (not contradicting with the current definition of MA in ICAO
Annex 3/WMO Technical regulations Vol II). Currently, only 5 responses define NMHS as a
regulator of the aviation MET services, which is 11% of the Members surveyed.
In around 60% of the RA VI Member States the NMHS is the provider of the AMO and MWO
functions; the rest of the AMSPs are part of air traffic service (ATS) organizations; there is only
one case with a commercial provider of those basic functions. With regard to the aerodrome
observations, the service models include different participation of NMHS and non-NMHS
players, such as ATS, airport and military organizations.
In interpreting the above figures, it should be kept in mind that the survey scope covered the
so called “ICAO/WMO-regulated services”, i.e., those defined in the international regulations
for which the responsibility for the service provision lays on the State (through the ICAO and
WMO Conventions). The current landscape shows clearly that these services are almost 100%
provided by public entities (NMHS) or “state-owned” entities (ATS organizations, airports). It is
known, however, that, at present, private companies are engaged in the provision of additional
“non-regulated” services directly with airlines in a “business-to-business” manner. These
additional services were outside of the scope of the CAeM survey.
Acknowledging the additional requirements in Europe stemming from the Single European Sky
(SES) regulations and the relatively high proportion of engagement of ATS agencies as AMSP
in RA VI (~30% of States), other RA VI specifics have been outlined – highest interest and
progress in implementing Safety Management System (as required by ICAO for ATS providers),
and highest engagement of National Supervisory Authorities (NSA) in the oversight of the
service provision (this arrangement stems from SES regulations, thus it is specific for RA VI).
With regard to the implementation of the ICAO and WMO requirements for the implementation
of QMS, and aeronautical meteorological staff competency and qualification, RA VI scores
highest percentages from all WMO regions: 94% for QMS (and 24% already certified under the
new ISO 9001:2015 standard); 72% of States completed the competency assessment.
A recent tendency in the service provision is better cross-border coordination of the SIGMET
information. RA VI leads in this area with 58% of the States having arrangements for crossborder coordination.
Further information about the survey is available in the full report:
https://library.wmo.int/opac/doc_num.php?explnum_id=4182
2.3

Planning for migration to the ICAO Meteorological Information Exchange Model
(IWXXM) for the exchange of operational aeronautical meteorological information

The upcoming Amendment 78 to ICAO Annex 3/WMO-No. 49, Technical Regulations, Volume II,
Meteorological Service for International Air Navigation will extend the existing application of
the ICAO Meteorological Information Exchange Model (IWXXM) to facilitate the future
exchange of meteorological information in a system-wide information management (SWIM)
compliant environment. In addition to existing traditional alphanumeric code forms (TAC)
and/or abbreviated plain language, the use of IWXXM will become a Recommended Practice in
November 2019 and a Standard in November 2020. Guidance on the IWXXM schema is given
in the Manual on the ICAO Meteorological Information Exchange Model (IWXXM)
(ICAO Doc 10003).
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At regional level, the coordination of the IWXXM-related implementation activities and the
monitoring of the preparedness of Members to meet the related requirements along with the
established timeline is carried out by the ICAO Regional Office for Europe and North Atlantic
(ICAO EUR/NAT). These activities are being coordinated with WMO and Members have been
informed accordingly.
2.4

Outreach – regular issuance of CAeM Newsletter

A regular issuance of an on-line CAeM Newsletter was initiated in September 2016 with a
frequency of twice per year. The objective of the newsletter is to raise awareness of the
aeronautical MET community of all activities carried out at global and regional level. The
newsletter is accessible through the “news” section of the WMO/AEMP website:
http://www.wmo.int/aemp.
2.5

EC-69 Special Dialogue on the Future of Aeronautical Meteorological Services

A one-day special dialogue on the future of aeronautical meteorological services was held on
11 May 2017 in Geneva as part of the 69th Session of the Executive Council of WMO (EC-69).
The objective of the special dialogue was to discuss the evolving requirements for the provision
of meteorological services to international air navigation and the impacts of the envisaged
changes on the National Meteorological and Hydrological Services (NMHSs) of WMO Members
as well as on other aeronautical meteorological service providers (AMSPs).
The special dialogue helped to stimulate strategic thinking and assisted the Executive Council
to chart a path for WMO Members to address the challenges that lie ahead. It promoted new
approaches to ensure that the delivery of meteorological services to aviation will be sustained
at the required level of performance, quality and cost effectiveness.
The special dialogue addressed the following key topics:
•

The need for dialogue and partnership with the aviation stakeholders;

•

The need to understand the GANP and ASBU requirements (of ICAO) and their
impacts on meteorological service provision;

•

The growth of the private sector;

•

Changing service delivery models (regionalization and globalization);

•

Changing technology and information management;

•

How less developed WMO Members (LDCs and SIDS) will cope with the
foreseen changes;

•

The need for research and development; and

•

What WMO and ICAO can do to facilitate the process.

A summary of the special dialogue highlighting the outcomes of the discussions that took place
on these key topics is available on the WMO website at: http://www.wmo.int/aemp/EC-69Special-Dialogue.
2.6

Aeronautical Meteorology Scientific Conference (AMSC-2017)

Detailed information provided in the Attachment.
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ATTACHMENT
Aeronautical Meteorology Scientific Conference (AeroMetSci-2017)
The WMO Aeronautical Meteorology Scientific Conference (AeroMetSci-2017) was held at
Météo-France in Toulouse from 6 to 10 November 2017. The objective of the conference was
to provide a forum for representatives of the research community, service providers and users
of aeronautical meteorological information and services to discuss the needs for science and
research in support of current and future air transport operations.
More than 200 delegates attended the conference which comprised around 60 oral
presentations, more than 60 poster presentation and four panel discussions across the major
thematic areas. All information about AeroMetSci is accessible at:
http://www.meteo.fr/cic/meetings/2017/aerometsci/index.html and
https://www.wmo.int/aemp/AeroMetSci-2017
The role of MET as a key enabler to aviation’s vision for a globally interoperable, harmonized
ATM 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. There is a tremendous amount of ongoing
cross-disciplinary research in the field of Aeronautical Meteorology. This collaborative scientific
excellence should be leveraged to enable the future global ATM system.
WMO has an important role in directing and coordinating a consolidated scientific evaluation of
the present and future meteorological capabilities required to support the current and foreseen
aeronautical requirements stemming from the GANP and ASBU methodology, in particular
ICAO’s vision of a globally interoperable, harmonized air traffic management (ATM) system.
AeroMetSci-2017 formulated recommendations for key areas of science and research
developments over the next 15 years in support of aviation as follows:
Key Area 1: Science underpinning aeronautical meteorological observations, forecasts,
advisories and warnings through:
(a)

Enhanced global meteorological information for flight planning and en route
operations;

(b)

Enhanced 4-dimensional information for meteorological hazards of any type,
including the further development and integration of advisory and warning
systems that serve aviation; and

(c)

Enhanced high-resolution 4-dimensional meteorological information for airport
and terminal area operations.

Specific research topics: Ice crystal icing and airframe icing; Turbulence; Significant
convection; Detection and prediction of low-level windshear and wake vortex; Fog/low
visibility; Space weather; Atmospheric aerosols and volcanic ash; Advances in observing
methods and use of observations; Seamless nowcast and numerical weather prediction,
probabilistic forecast and statistical methods.
Considerations for future research in Key Area 1:
•

Research activities demand improved access to data, especially aircraft-based
observations to support validation, verification and calibration as part of a
continuous improvement drive;
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•

Research efforts should be conducted in collaboration with users to ensure
their needs are addressed;

•

The transition from research to operations, following validation, should be
accelerated and well communicated;

•

Conveying uncertainty is required to inform risk management, but remains a
challenge that needs further research and guidance;

•

MET hazards and their impacts on aviation should be more clearly defined and
articulated.

Key Area 2: Integration, use cases, fitness for purpose and service delivery through:
(a)

integration of meteorological information into the future globally
interoperable, harmonized air traffic management (ATM) system enabled by
system-wide information management (SWIM);

(b)

availability of fit-for-purpose meteorological information to support
collaborative decision making (CDM) and trajectory-based operations (TBO);

(c)

meteorological information/data representation and service delivery for
enhanced situational awareness and decision-making support for strategic,
pre-tactical and tactical ATM decision time horizons – from “immediate” (020 minutes) to hours and several days ahead.

Specific research topics: In-cockpit and on-board MET capabilities; Terminal area and
impact-based forecast; En route hazards information systems; Translation of MET information
for impact and risk assessment; Collaborative decision-making (CDM), air traffic flow
management (ATFM) and network management; Trajectory-based operations (TBO), flight
planning and user-preferred routing; Use of MET information for climate-optimized trajectories.
Considerations for future research in Key Area 2:
•

Close collaboration within and across MET and ATM communities should be
actively encouraged as a prerequisite of impact assessment and an enabler to
future global interoperability and harmonization;

•

Establishing ATM users’ requirements should be a prerequisite for tailored, fitfor-purpose MET solutions;

•

MET information must be translatable into ATM impacts to enable full
integration in the strategic planning, pre-tactical and tactical decision-making;

•

Probabilistic methodologies with proper verification and calibration should be
applied to better convey to users where and to what extent inherent forecast
uncertainties exist;

•

Blending MET parameters through ensemble approaches that yield a higher
quality, more accurate forecast should be further pursued but with an
acknowledgement of the potential masking of extremes;

•

Machine-learning such as artificial intelligence could be pursued to optimize
MET support to ATM in the era of ‘Big Data’;

•

Design of systems for delivering harmonized MET information to pilots and
other stakeholders should further consider the need for standardization and
collaborative decision-making (CDM);

•

An increasingly automated ATM operating environment will require supporting
MET educational programmes for end-users;

•

The research-to-operations process for prioritized MET products and services
reaching maturity should be expedited.
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Key Area 3: Impacts of climate change and variability on aviation and associated science
requirements.
Specific research topics: Building awareness of potential impacts; Jet stream position and
intensity and related phenomena, such as CAT; Extreme weather events and airport impacts,
changes to frequency and intensity of typical scenarios (storm surges, heat waves, visibility
regimes, etc.); Re-evaluation of airframe/avionics resilience standards and certification; Focus
on downscaling of aviation impacts to regional and local scale.
Considerations for future research in Key Area 3:
•

The potential impacts of climate change and variability on aviation operations
on the ground and in the air, downscaled to the local level, must be well
communicated;

•

The mitigation of extreme weather events and the adaptation to a changing
climate demands a multidisciplinary effort involving both the physical and the
social sciences. Furthermore, all stakeholders in meteorology and aviation
must work together, including through WMO and ICAO, to build consensus on
robust, sustainable global solutions;

•

Responding to climate variability will require a high degree of flexibility on the
aviation users’ side. While the incidence of high-impact extreme weather
events are expected to increase, they will be infrequent relative to the norm.
The foreseen continued growth of aviation worldwide in a changing climate
scenario may present new challenges as demand for airspace capacity
increases;

•

Improved availability of and access to high-quality in-situ observations of
meteorological parameters, including water vapour, is a key enabler to
improving climate prediction model capabilities. The preservation of such data
is essential for validating and calibrating climate predictions;

•

A changing climate scenario may render some of today’s aerodrome, airspace
and airframe design and operation standards inadequate in the years or
decades to come. Using past climatological records alone as an indicator of
future climate at an airport, say, may be insufficient given the (current) rate
at which the world’s climate is changing (warming).
________
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IMPLEMENTATION OF WIGOS IN RA VI
The status of the Regional WIGOS Implementation Plan 2018-2021 (R-WIP-VI) activities to be
carried out during a previous intersessional period 2013-2017 is as follows:

Activities completed:
1.2.1

Regularly update R-WIP-VI

1.2.2

Maintain close links to CBS, CIMO, other relevant TCs and ICG-WIGOS to capture
and react to evolving plans. Provide recommendations to the ICG-WIGOS

2.3.2

Collaborate with CIMO in developing a feedback mechanism to CIMO on the
performance of instruments and systems in Region VI. Provide feedback regularly.

5.2.3

Improve collaboration among the RICs, and RICs and Members

5.2.4

Assist Members to implement required calibration and maintenance practices and
procedures.

Activities under progress/ongoing or partially achieved:
1.3.1

Assist Members to develop their N-WIPs

1.3.2

RA VI Members to appoint National Focal Points (NFP) and submit reports on
progress of implementation of N-WIPs

2.2.1

Identify and engage further potential partners for collaboration in the collection of
observations on a regional scale. Clarify the target area(s) for collaboration and the
mechanism for resolving governance issues.

2.3.1

Encourage Member countries to identify and engage further potential partners in
the collection of observations for WMO programs. Clarify the target area/s for
collaboration and the mechanism for resolving governance issues

3.2.1

Design and plan observing systems in the Region

3.3.1

Evolve and implement National observing systems

3.3.4

Define sub-Regional user requirements for observations

4.2.1

Develop real-time monitoring and reporting capability to support operations;
possibly using existing EUMETNET EUCOS monitoring Portal

4.3.1

Collect and share best practices from Members with other Regions

5.2.1

Implement the real-time quality monitoring of basic surface variables (temperature,
pressure, humidity, wind and precipitation) using the existing systems, such as
EUMETNET/EUCOS QM portal

5.3.1

Obtain as far as possible ISO/IEC 17025 accreditation for calibration laboratories

6.3.1

Implement the WMO Siting Classification Scheme

6.3.3

Collect the metadata on all observing stations according to a standard to be
developed by ICG-WIGOS.
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6.3.4

Radar data integration through the existing mechanism, i.e., OPERA, and based on
existing practices adopted by OPERA

7.3.1

Request, support and encourage Members to provide up-to-date data and metadata
to the WIR and ensure its on-going maintenance

8.2.2

Foster increased exchange of observational data and discovery metadata using WIS
in the Region, through awareness raising and provision of guidance for the adoption
of WIS standards, including implementation of DCPC and NCs

8.3.1

Expedite the implementation of WIS-IP

8.3.2

Members to share data via WIS, including data from national organizations other
than NMHSs

9.2.1

Assist Member countries to fill gaps (both infrastructure and human capacities) in
their WIGOS observing systems

9.2.2

Creating a regional Capacity Development Plan, addressing identified needs for
observational data

9.3.1

Review the regional and national technical training requirement to identify gaps and
develop training opportunities

9.3.2

Assist Members in using WIR Tools for the design and management of national
WIGOS networks

9.3.3

Assist Members in implementing WIGOS metadata

10.2.1

Contribute to WIGOS communication and outreach across the Region

10.3.1

Contribute to WIGOS communication and outreach within Member Countries

Activities not achieved and postponed for next intersessional period:
1.2.3

Report progress of R-WIP related projects to RA VI MG

1.2.4

Assess EGOS-IP to identify actions relevant to RA VI and Member countries; assign
priorities to these actions

3.2.2

Validate user requirements documented by the global RRR process against regional
user requirements; use the results to update the WMO RRR user requirements
database and to contribute to the update of EGOS-IP and observing system plans

3.3.2

Validate user requirements documented by the global RRR process against national
user requirements for WMO systems; use the results to update the WMO RRR user
requirements database and to contribute to the update of EGOS-IP and observing
system plans

5.2.2

Consider implementation of real-time quality monitoring of data from various
remote sensing instruments/systems

5.2.5

Combine technological knowledge to help Members in the maintenance and
calibration of the surface-based remote-sensing systems

6.3.2

Develop a process to monitor and report on the level of regional compliance with
WIGOS standards

6.3.5

Wind profiler data integration through the existing mechanism, i.e., WINPROF, and
based on existing practices adopted by WINPROF.

8.2.1

Develop a standard for representation and format of hydrological data
________
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[The amendment in the document has been made by the Secretariat]

ENHANCING EARTH SYSTEM OBSERVATIONS AND INFORMATION
MANAGEMENT
GLOBAL CLIMATE OBSERVING SYSTEM - REGIONAL IMPLEMENTATION TO ADDRESS
CLIMATE MONITORING NEEDS
1. GCOS Implementation Plan
The planning document “The Global System for Climate: Implementation Needs (GCOS-200)”
is building on the Status of the Global Observing System for Climate report (GCOS-195).
This new implementation plan assures the availability and the continuity of systematic climate
observations underlying the needs of the Parties to the UN Climate, formerly known as
UN Framework Convention on Climate Change (UNFCCC), the Intergovernmental Panel on
Climate Change (IPCC) and for Members of WMO, Intergovernmental Oceanographic
Commission (IOC) of United Nations Educational, Scientific and Cultural Organization
(UNESCO), UN Environment, formerly known as the UN Environment Programme (UNEP), and
the International Council for Sciences (ICSU).
The Implementation Plan builds on past achievements to ensure the system evolves as longstanding users’ needs change and new users are established. The GCOS Implementation Plan
provides observational requirements for 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 global climate
indicators.
For the first time, the GCOS Implementation Plan 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 ECV and highlights the importance of the GCOS Cooperation mechanism.
Following the publication of the Implementation Plan, GCOS activities have been guided by the
actions presented in the plan. As part of the general actions, a set of global climate indicators
has been identified that can be used to report on the general state of the climate to a broad
audience:
•

Global Surface Temperature

•

Ocean Heat

•

Atmosphere Carbon Dioxide

•

Sea Level

•

Ocean Acidification

•

Sea Ice Extent in the Arctic and Antarctic

•

Glacier Change.
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GCOS will hold regional workshops, particularly in light of the importance of adaptation, to
identify needs and potential regional cooperation. The regional work programme envisaged
would be an ideal forum to discuss adaption needs, promote guidance and best practice and
design projects to improve observational networks.
These workshops will result in regional plans that will highlight the greatest needs and benefits
of the proposed observational improvements. Donors would be encouraged to address these
needs, either through the GCOS Coordination Mechanism, other actors or directly.
The workshops could be held jointly with other interested stakeholders. One potential
preparation would be to cooperate with WMO Regional Climate Centres to design and run
specific regional small projects to assess existent capabilities needs in each country, identify
potential opportunities of south-south cooperation, ongoing cooperation programmes and
possible involvement of governments and the private sector.
These regional workshops will include representatives of countries in the region, potential
donors and technical experts.
2. GCOS Network Management
The GCOS Secretariat is reporting regularly on the GCOS Surface Network (GSN), the GCOS
Upper-Air Network (GUAN) and the GCOS Cooperation Mechanism (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).
Since January 2016 additional monitoring of the GSN stations has been provided through the
EUMETNET Quality Monitoring Portal (https://eucos.dwd.de/ravi/), QMP.
This enhanced QMP not only provides real-time availability and timeliness statistics for surface
and upper-air messages received at DWD (Offenbach) 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.
Whilst the majority of Region VI Members are providing the monthly CLIMAT message, there
are still a few that are not. It is important to remind Members on their commitment in
providing the monthly CLIMAT message both for their GSN and RBCN stations. Further, it is
important to remind Members that radiosonde soundings will need to reach 30hPa height levels,
and that there are still a few GUAN stations in RA VI which do not reach the required level.
Performance Report of the GSN
The following statistics on GSN provide are an annual summary of the monthly CLIMAT
messages in the GCOS Climate Archive (National Climate Environmental Information, NCEI,
US). Region VI continues to be one of the better performing networks, with 84% of stations

meeting the minimum requirement, and only 7% not providing any CLIMAT messages (figures
taken from 2016 monitoring statistics). According to the GCOS requirements a fully compliant

GSN/RBCN shall have 12 CLIMAT reports. The values represent the 2017 percentage (Oct 2016
to Sep 2017) 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.

For the
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GCOS Surface Network (GSN)
Region

No.

12
Monthly CLIMAT
36%
(40,29,29,32,28, 23)

6 - 11
Monthly CLIMAT
30%
(25,31,33,33,36,39)

RA I

155

RA II

1-5
Monthly CLIMAT

258

81%
(83,78,71,73,73,75)

13%
(10,14,21,19,19,19)

0% (2, 2, 3, 2, 2, 1)

6% (5, 6, 5, 6, 6, 5)

RA III

101

57%
(65,61,76,89,84,69)

20%
(29,35,20,6,13,28)

17% (0, 0, 1, 0, 0, 0)

6% (6, 4, 3, 5, 3, 3)

RA IV

178

89%
(90,88,88,88,81,80)

7%
(7, 9,10,11,17,18)

4% (2, 2, 1, 1, 1, 1)

0% (1, 1, 1, 0, 1, 1)

RA V

151

62%
(67, 66,70,63,58,52)

20%
(15,16,17,16,23,34)

2% (3, 4, 1, 7, 7, 1)

16%
(15,14,13,14,12,11)

RA VI

138

82%
(84,77,80,82,78,81)

7%
(7,14, 9,12,17,15)

4% (2, 3, 5, 2, 1, 0)

7% (7, 6, 6, 4, 4, 4)

ANTON

42

81%
(81,77,79,60,45,50)

19%
(17,19,19,36,43,33)

0% (2, 2, 2, 2, 5, 12)

0% (0, 2, 0, 2, 7, 5)

4% (9,15,10,10,11,14)

0
Monthly CLIMAT
30%
(26,25,28,25,25,24)

Regional Basic Climatological Network (RBCN) network, which, includes the GSN,
above)
Region

No.

12
Monthly CLIMAT

6 - 11
Monthly CLIMAT

RA I

1-5
Monthly CLIMAT

0
Monthly CLIMAT

723

18%
(23,16,17,19,13,12)

22%
(17,22,20,20,23,22)

6% (8, 11, 8, 7,12,13)

54%
(52,51,55,54,52,53)

RA II

664

78%
(80,73,71,73,67,57)

14%
(12,17,18,15,22,30)

1% (1, 2, 4, 4, 1, 2)

7%
(8, 8, 7, 8, 10, 11)

RA III

298

59%
(64,63,73,81,73,65)

14%
(22,25,14, 6,15,23)

12% (1, 0, 1, 1, 1, 0)

15%
(13,12,12,12,11,12)

RA IV

337

80%
(80,78,78,72,67,66)

8%
(8, 10, 11, 18, 18, 18)

3% (2, 3, 3, 2, 2, 3)

9%
(10, 9, 8, 8, 13, 13)

RA V

247

60%
(64,63,64,59,56,50)

21%
(16,18,21,17,24,34)

2% (4, 4, 1, 9, 6, 3)

17%
(16,15,14,15,14,13)

RA VI

594

85%
(85,79,81,77,77,74)

5%
(5, 12, 8, 13, 15, 18)

1% (1, 1, 3, 3, 1, 1)

9% (9, 7, 7, 7, 7, 7)

RA I is the situation is similarpoorest performing region, with 85only 36% of stations meeting
the minimum requirement, and 930% not providing any reports (CLIMAT messages, this has
not significantly changed, neither better or worse, over the last 7 years. Thus whilst this
continues to reinforce the need for GCOS to focus its support in this region, it also based on
2016highlights that recent efforts to improve these statistics). have had little impact. The drop
in RA III statistics of fully compliant stations was due to CLLIMAT messages from Peru not
being reported.
For the RBCN network, which includes the GSN, the situation is even worse in RA I with only
18% of stations meeting the minimum requirement. Regions I, III, IV and V show a significant
increase in the percentage of stations with zero reports (RBCN versus GSN), suggesting that
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not all countries are sending CLIMAT messages for their RBCN stations, in addition to the GSN
stations.
Performance Report of the GUAN
The provided statistics on GUANfollowing table is based on the 20162017 summary for the
GCOS Upper-Air Network (GUAN) monitoring against the GCOS minimum requirements (25
daily soundings to 30hPa per month) for each region, according to the monthly statistics
provided by NCEP, reports that 87% of the GUAN station were reporting. . 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
GUAN stations

% meeting minimum GCOS requirements in 2017
(% for 2016, 2015, 2014, 2013, 2012 and 2011)

RA I
RA II

23
38

30% (39%, 35%, 39%, 46%, 48%, 57%)
89% (87%, 87%, 87%, 87%, 87%, 87%)

RA III
RA IV

18
24

61% (61%, 67%, 72%, 67%, 89%, 78%)
92% (87%, 79%, 83%, 75%, 83%, 87%)

RA V
RA VI
ANTON

38
24
12

79% (84%, 79%, 76%, 74%, 84%, 87%)
87% (87%, 87%, 87%, 83%, 92%, 87%)
67% (58%, 67%, 58%, 58%, 83%, 83%)

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 II 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 III in 2017 was the same as 2016 but slightly worse than for the
period 2013-2015, and a marked decrease from 2011-12, 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).
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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 in-active 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 in-active
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 GCOS Cooperation Mechanism (GCM) resulted from deliberations of Parties of the UNFCCC
in 2004. It was established to address the high-priority needs for stable long-term funding for
key elements of global climate observations. The Mechanism is intended to address priority
needs in atmospheric, oceanic and terrestrial observing systems for climate, including data
rescue, analysis and archiving activities. It supports: equipping, managing, operating and
maintaining observing networks; a range of data-management activities, such as data-quality
assurance, analysis and archiving; and a variety of applications of the data and products to
societal issues.
Resources are limited so not all countries can be helped and priority should be given to a few
sites that can address these observational gaps, which coincide with the aims of potential
donors and for which sustainable arrangements are likely.
Since the last RA VI session in 2013, the following projects have either taken place in RA VI or
have been supported by a donor from RA VI:
•

The supply of radiosondes and balloons (to Dar Es Salam, Tanzania; Gan, Maldives;
Khartoum, Sudan; Rarotonga, Cook Islands; Vacoas, Mauritius and Yeveran, Armenia),
which was made possible through funding from Japan, Switzerland and the UK;

•

The renovation of surface climate stations in Madagascar, including the comprehensive
training of local technicians in the support and maintenance of these systems and new
equipment for the surface climate network in Angola and Democratic Republic of Congo,
which was made possible through the funding from The Netherlands;

•

The repair and service of the hydrogen generator in support of the upper-air observations
at Gan, Maldives and Harare, Zimbabwe, which was made possible through funding from
Germany and the UK;

•

The project to renovate the 11 stations in Madagascar is being managed by the UK Met
Office. A third technical visit by the UK Met Office and GCOS was undertaken in
November 2015, to address issues with the network data collection system (DCS),
purchase additional mobile SIM cards and assist with the installations at a further 2
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locations. Unfortunately, this visit identified further issues, both with the network DCS
and the reliance on the mobile phone network at the remote locations for
communications. Remote support has continued but further problems, with powersupplies at the Antananarivo HQ, has reduced the availability of observations to less than
10%. A slight positive is on the availability of the manual observations (SYNOPS and
CLIMAT);
•

The repair, service and training for local engineers, on the Hydrogen Generator system at
Harare, Zimbabwe (GUAN) was undertaken during February 2015. This station had been
non-operational for many months but following the work on the system, operational
soundings resumed on 1st March. This project was managed by the GCOS Network
Manager, through the GCM, with funding from Germany;

•

The repair, service and training for local engineers, on the Hydrogen Generator system at
Gan, Maldives (GUAN) was undertaken during March 2015. This station had been nonoperational for several months but following the work on the system, operational
soundings resumed on 12th March 2015. This project was managed by the GCOS
Network Manager with direct funding from the UK Met Office.

•

Engagement of a consultant based in Harare, Zimbabwe, to work part-time (50%) in the
support of GCOS projects in RA-I, continued in 2016. The focus of the work is to reestablished 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. Japan already provided
support for this station in 2013, 2014 and 2015 (radiosonde and balloons);

•

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.

•

Equipment (Camera’s, copiers and shelving) for a data rescue project in Botswana, using
funds kindly provided by Germany.

3. Recent activities emerging from the GCOS Implementation Plan
The GCOS-Radar Task Team (GRAD TT), 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 first
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 joint
GCOS/CCl Task Team on Lightning Observations for Climate Applications (TTLOCA), 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 lightning monitoring for climate
applications
Many actions in the Implementation Plan are related to the operation and monitoring of the
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
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network in the tiered network framework with GRUAN and the comprehensive network. A first
meeting of the Task Team took place at the DWD Meteorological Observatory in Lindenberg,
Germany from 5 – 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.
Finally, GCOS has established a task team to work on the development of a GCOS Surface
Reference Network (GSRN TT). A position paper, developed by members of the community
“Towards a global land surface climate fiducial reference measurements network” and
submitted to the International Journal of Climatology in 2017, includes the rationale of the
existence of a surface reference network. 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 meeting, held at Maynooth University in
Ireland, from 1 - 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.
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 help 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.
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 (http://climatemonitoring.info/ecvinventory).
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 (OOPC) is responsible for
setting requirements for physical Essential Ocean Variables (EOVs) for GOOS (for 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 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 (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,
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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 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 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:
•

Tracking Ocean Heat and Freshwater Content.

•

Air Sea Fluxes and Ocean Surface Stress

•

Boundary Currents and their interaction with the shelf.

OOPC is also taking a strong role in organising the next decadal ocean observing conference,
OceanObs’19, www.oceanobs19.net.
4. Activate national coordinators
Coordination among observation systems at different scales from subnational to global to
inform adaptation should be promoted through relevant focal points and national coordinators,
as well as Regional Climate Coordinators and alliances.
Austria, Germany and Switzerland conduct regular reporting meetings at which national
experts describe and assess progress made in national coordination of climate observing
systems. All three Members have established and published national climate observations
inventories, which can be found on the WMO web site, on the GCOS page (gcos.wmo.int).

___________

World Meteorological Organization
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EXECUTIVE SUMMARY
This document provides a “Concept of Operations” that describes the possible principles and
operational framework under which the International Air Transport Association (IATA) and the
World Meteorological Organization (WMO) might collaborate on the future operation of the
WMO Aircraft Meteorological Data Relay (AMDAR) Programme as a contribution to the WMO
Integrated Global Observing System (WIGOS).
The World Meteorological Organization (WMO) Aircraft Meteorological Data Relay (AMDAR)
Programme is based on the automated measurement and transmission of meteorological
(MET) data from an aircraft platform. Observational meteorological data collected by the
National Meteorological and Hydrological Services (NMHSs) from the airlines through the
AMDAR Programme is of high value to the global meteorological community for its ability to
increase forecasting accuracy for all users of weather forecasts, including aviation.
While the programme has been successfully functioning in Europe, North America, Asia and
Oceania, other areas such as Africa, South and Central America, Eastern Europe, Western Asia,
the Southwest Pacific and the Middle East remain data- sparse. One of the reasons for this is
limited funding available in these regions for programme expansion.
Acknowledging the benefits of AMDAR data to the meteorological community, and
consequently the aviation industry, through improved meteorological forecast accuracy, IATA
and WMO propose to jointly work on expanding the programme to new geographical areas
whilst introducing new measures to give participating airlines better control over, and access
to, the data they provide to the programme. The IATA-WMO Collaborative AMDAR Programme
(IWCAP) will develop and establish cooperation intended to achieve these objectives.
The potential collaboration would be in compliance with WMO Resolution 40 (Cg-XII) - WMO
policy and practice for the exchange of meteorological and related and products including
guidelines on relationships in commercial meteorological activities.
By creating a formal partnership between the airlines (represented by IATA) and the WMO, the
IWCAP will seek to improve AMDAR Programme management. This includes the formation of a
co-led Governing Board and a more streamlined IATA-led process for promoting the global
benefit of providing aircraft observations and recruiting airlines to do so using AMDAR in direct
response to evolving meteorological requirements. Additionally, a more robust funding and
cost structure will be developed that reimburses airlines for their costs and provides a more
uniform cost burden within NMHSs globally. An AMDAR Programme Operating Fund (APOF)
will be created to provide real-time operating resources as well as an AMDAR Programme
Expansion Fund (APEF) to provide for Programme development and enhacement. Both the
APOF and APEF will be managed by the Governing Board..
The IWCAP will put in place a more formalized WMO-led process for establishing and
maintaining requirements for AMDAR data through both the WMO Regional Review of
Requirements (RRR) process at the global level, and also through a coordinated process
through WMO Regional Associations on an annual basis, resulting in regional operational and
development plans for each of WMO’s six regional AMDAR Programmes. Based on established
regional requirements and plans, an IWCAP Management Unit and Implementation and
Operations Team would consoldiate global plans for annual IWCAP operations and
development, taking into account additional international requirements identified through the
RRR and as resourced by the APOF and APEF, respectively (see figure 2 in chapter 4).
The IWCAP will establish the principles underlying a secure data ownership and licensing policy
that will clearly establish the original data ownership by the airlines, while ensuring that
products derived from the use of AMDAR data would be owned by the NMHSs.
The IWCAP will improve the efficiency of data management and provide a heightened, uniform
data security by establishing WMO regional data processing centres that would be responsible
for secure management and quality control of AMDAR data, thereby ensuring its timely
provision on the WMO Information System (WIS).
To improve efficiencies in airline recruitment, the IWCAP will take advantage of IATA’s position
and prominence in the aviation industry to ensure that the programme is more widely
recognized and integrated within the aviation industry. This will ensure that solutions for
AMDAR software functionality are optimized and implemented on the most appropriate avionics
systems, that operational costs such as data communications services and AMDAR software
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development are minimized, and that aircraft manufacturers provide either optimal AMDAR
data solutions available with new aircraft delivery or that can be readily retrofitted. The
benefits of this will be a reduced impact on airline operations and resources in joining the
programme and a more streamlined and efficient process for doing so.
Through its established governance and operational framework, the IWCAP will expand and
enhance AMDAR Programme spatial coverage, concentrating efforts in those data-sparse
regions that will deliver the most impact and benefit to data users and the meteorological and
aviation communities. Generally, the IWCAP will seek to find efficient and optimal ways to
enhance the Programme, particularly focusing on efforts to extend water vapour and
turbulence measurements reported globally.
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1.

INTRODUCTION

This document describes the key concepts and elements for the operation of the WMO
Aircraft Meteorological Data Relay (AMDAR) Programme under a proposed
collaboration between the International Air Transport Association (IATA) and the
World Meteorological Organization (WMO). This IATA-WMO Collaboration on AMDAR
Programme (IWCAP) has a scope and goals as described below.
AMDAR observations are measurements of meteorological parameters made from an aircraft
platform, which meet specific temporal, spatial and quality requirements, as defined by WMO
and its NMHSs. AMDAR observations are derived from the WMO AMDAR observing system,
which is defined and maintained as a component of the WMO Integrated Global Observing
System. AMDAR observations are also the dominant source of the general class of AircraftBased Observations (ABOs). Other ABO types, such as those meteorological observations
derived from ICAO Aircraft Reports (AIREPs), “Pilot Reports” (PIREPS) and Automatic
Dependent Surveillance-Contract (ADS-C) observations, which may have associated
meteorological data, are programmatically and managerially distinct from AMDAR data. The
anticipated IWCAP impacts AMDAR data only, and does not impact any of these other types,
which are governed by other international requirements, regulations or agreements.

A. Scope
The IWCAP will aim to improve, extend and enhance the existing WMO AMDAR Programme,
chiefly through the recruiting of new airlines to the programme and the extension of some
aspects of the programme, including the wider measurement of water vapour and turbulence.
In developing this framework to support the extension and enhancement of the programme,
the IWCAP will offer an a collaborative operational framework under which the existing AMDAR
Programmes might in the future be reestablished; however, this would not be mandatory or
enforced.
The IWCAP does not aim, or intend to establish, mandatory or enforced obligations on either
the meteorological or aviation communities, but seeks to extend and enhance an existing
Public Private Partnership between the two communities so as to broaden and improve the
well-documented benefits and positive impacts derived from the current AMDAR Programme.
The IWCAP will not incorporate requirements for aircraft-based observations derived from
other sources of aircraft reports that are regulated by other bodies or organizations. This
includes, in particular, those aircraft reports that are defined and regulated by the
International Civil Aviation Organization (ICAO).
The IWCAP is expected to be limited to activities associated with the establishment of a
framework that supports meeting the goals outlined below.

B. Goals
The IWCAP has the following goals:

1) an expanded and enhanced global AMDAR data coverage;
2) implementing a more efficient and simplified process for airlines to join and contribute to the
Programme;
3) an improved process for the establishment and provision of requirements for AMDAR data by
NMHSs and data users;
4) development and implementation of a sustainable funding mechanism to support AMDAR
operations and development that will also facilitate capacity development in least developed
countries (LDCs) and small island developing states (SIDS);
5) introduction of a simplified, uniform, equitable and centralized costing and remuneration system
for AMDAR operations and development;
6) establishing a better defined business relationship between AMDAR operators, data users, data
providers and other stakeholders;
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7) more secure and better defined AMDAR data ownership and management practices;
8) a more efficient and optimized AMDAR programme derived from improved recognition and better
integration of AMDAR with the aviation industry; and
9) wider and improved use of AMDAR data in support of both meteorology, aviation and the wider
community.
In Chapter 2, the current status of the international AMDAR Programme is reviewed and
critiqued in light of the above goals. Chapter 3 summarizes elements of the future IWCAP.
The IWCAP governance and organizational structure are presented in Chapter 4, noting the
reliance on existing and highly functional organizational elements and processes within both
IATA and WMO. A summary of the IWCAP operation, development and budget cycle is given in
Chapter 5, and a summary of business processes for the future IWCAP is presented in Chapter
6.
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2.

CURRENT AMDAR PROGRAMME OPERATION AND STRUCTURE

A. AMDAR Programme Description
The global AMDAR programme was initiated by WMO and its Members, in cooperation with
aviation partners and has led to the development of the AMDAR observing system. The AMDAR
observing system is a sub-system of the WMO Integrated Global Observing System and the
Global Observing System, which is defined and maintained under the WMO World Weather
Watch Programme.
The AMDAR system utilises predominantly existing aircraft onboard sensors, computers and
communications systems to collect, process, format and transmit meteorological data to
ground stations via satellite or radio links. Once on the ground, the data is relayed to NMHSs,
where it is processed, quality controlled and transmitted on the WMO Global
Telecommunications System (GTS) of the WIS.
The data collected are used for a range of meteorological applications, including,
meteorological Numerical Weather Prediction (NWP), public weather forecasting, climate
monitoring and prediction, early warning systems for weather hazards and, importantly,
weather monitoring and prediction in support of the aviation industry.
The global AMDAR observing system is comprised of the operational AMDAR observing systems
maintained by National & Regional AMDAR Programmes in collaboration with their partner
airlines.
WMO maintains the international regulatory material and standards for operation of the
AMDAR observing system and, through its Technical Commissions, oversees the maintenance
and development of the AMDAR observing system and the work programme on aircraft-based
observations through the coordination of Technical Commission expert teams.
WMO Members continue to develop and expand the AMDAR observing system in line with the
Actions of the Commission for Basic Systems (CBS) Implementation Plan for the Evolution of
the Global Observing System.
Resource material related to national and regional AMDAR programme development can be
found in the WMO AMDAR Resources/AMDAR Programme Development area.

B. Current Operational Framework
Currently, the AMDAR programme has two distinct operational models. The first model is
fundamentally national in operation, in which a country NMHS or Civil Aviation Authority (CAA)
partners with one or more of its national airlines to develop and implement a national AMDAR
programme.
The operation of the national programme is based on both the national and international
(WMO) requirements for aircraft-based observations. Agreements are made between the
AMDAR programme national partners, which generally license the national NMHS to use the
AMDAR data within applications for the provision of forecast products and services. These
agreements also allow the data to be exchanged on the WIS and for their subsequent use by
WMO member countries and NMHS under, and in accordance with WMO, Resolution 40.
The other model is based on a regional approach, in which several NMHSs agree to cooperate
on the operation of an AMDAR programme, sharing resources and costs and defining the
requirements for its operation and output based on mutual agreement. The EUMETNET/EAMDAR programme is an example of such a programme, which has flourished under a small,
centralized management structure contracted to a NMHS to coordinate and operate the
programme on behalf of EUMETNET and its members. Some operational aspects of this
regional model will form the basis of the approach that IATA and WMO would seek to establish
in each WMO region to support the operational and developmental framework for the proposed
collaboration on AMDAR.
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C. Status of the Current AMDAR Programme
The current Global AMDAR Programme consists of 12 national and regional AMDAR
programmes involving more than 30 countries in collaboration with 40 partner national airlines
and a combined global fleet of more than 5000 aircraft.
Over the past 5 years, the global AMDAR Programme has been very successful in increasing
the number of reports transmitted to the NMHSs in support of weather forecasting (Figure 1).
Growth was rapid from 2011-2015, primarily due to increased airline participation globally
derived from concerted efforts by WMO and the leading national and regional AMDAR
programmes to assist other countries in developing new AMDAR capabilities. For example, the
USA has been instrumental in the development of new programmes in Central and South
America and EUMETNET has undertaken similar leadership in Europe and nearby regions such
as Northern Africa and Eastern Europe. Since 2015, however, the number of observations has
plateaued at around 750,000 observations per day. WMO activities have continued to focus on
further development and expansion of the AMDAR programme including the critical
development and expansion of water vapour and turbulence monitoring.
Efforts have also been made to enhance and expand the wider WMO ABO Programme to
include increased derivation of ABO data from Air Traffic Management (ATM) navigation and
Air Traffic Control (ATC) aircraft reports such as ADS-C, Automatic Dependent SurveillanceBroadcast (ADS-B) and Secondary Surveillance Radar (Mode S). While currently smaller in
number, it is expected that these reports will greatly increase in the future as a complement to
AMDAR observations.

Figure 1. Averaged daily number of aircraft-based observations transmitted on the WMO Global
Telecommunications System over 2007 to September 2017. Different coloured lines indicate
data volumes derived from different sources: all aircraft and all systems (black); AMDAR only
(blue), from the AMDAR Programme with reports submitted in binary format (BUFR, red); and
from the AMDAR Programme with reports submitted in text format (FM42, green); and, from
ICAO data sources (AIREP and ADS, magenta).

D. Issues with the Current Operational AMDAR Programme Model
While the programme has been successfully growing and functioning in Europe, North America, Asia and Oceania,
some other areas such as South Africa, South and Central America, Central and North Africa, Eastern Europe, Western
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Asia, the Southwest Pacific and the Middle East remain data-sparse, often due to limited funding and technical
capability to support programme expansion in these regions.
The AMDAR Programme has successfully incorporated reliable and timely data streams of
observed winds and temperature from a wide variety of airframes and international airlines,
together with descriptive metadata needed for use by the operational meteorological
community. While WMO and its Members have made great progress in working with aviation
industry organizations to standardize AMDAR reporting within aviation communications
protocols and primary avionics systems, there is still more progress to be made to achieve
greater efficiency and ease of implementation. Moreover, data ownership and management
standards and practices are insufficiently uniform, robust and secure for an operational system
serving both the aviation and meteorological sectors.
Incorporation of water vapor measurements has lagged in many regions of the world and is
seen as a critical priority for the programme moving forward. In addition to these moisture
measurements being an increasingly important input to global, regional and higher-resolution
NWP, they will also meet meteorological requirements for the calculation of atmospheric
stability indices required for severe weather forecasting, as well as contribute to meeting
aviation requirements for knowledge and forecasting of icing potential. Additionally, wider
monitoring and reporting of turbulence is required by both the aviation and meteorological
communities, despite the technical difficulties of sampling aircraft motion and its response to
atmospheric turbulence. A first step is the gathering of turbulence data and associated
metadata, which are used for aviation operations and in meteorology for forecast applications
and their verification.
Costs for communications and other services, data pricing and other business practices differ
by State, region and from programme to programme as NMHSs have made their contractual
arrangements with partner airlines or data integrators independently of other global partners,
even though supporting requirements are very similar.
The current Programme would benefit from a more cooperative and structured approach to
development and operation at both the regional and global levels, including a more robust
funding framework that is acceptable to both the NMHSs and the airlines.
In summary, the key issues that the IWCAP would aim to improve or resolve are:

•
•
•
•
•
•
•
•

lack of a simple and more heterogeneous data pricing structure and other business practices for
the AMDAR Programme;
difficulties with convincing airline partners of the benefits for participation in the programme and
the requirements and process for doing so,
lack of efficient and effective processes for integrating AMDAR data into airline operations;
lack of sustainable, improved funding mechanisms and coordination to support AMDAR
development in data-sparse areas and in developing and least developed countries;
lack of coordination of requirements for the provision of AMDAR data by NMHSs;
lack of understanding and implementation of data licensing arrangements, and data management
and security procedures;
lack of knowledge of AMDAR and its requirements for operation among IATA partners, suppliers
and applications developers; and
unmet requirements for wider implementation of water vapour and turbulence monitoring.

Meeting the IWCAP goals will address these issues.
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3.

OVERVIEW OF IWCAP CONCEPT OF OPERATION

This section briefly describes and summarises the key concepts and operating elements for the
proposed IWCAP and how the new operational framework will be structured and implemented
in order to meet the goals of the programme, which are listed in in section 1.B.

A. Expanded and Enhanced Global Data Coverage
AMDAR is more prevalent and has maximum density in the upper troposphere over highly
populated land areas and oceanic airspace. This is where the most liberalized airspace exists
and aircraft can fly to achieve optimum efficiency in flight. Data is rarely available over
Africa, Central Asia and eastern South America and over oceanic regions away from major city
pair air-routes. The reasons are generally due to lack of participating airlines or insufficient
availability of funding for an appropriate AMDAR programme. The provision of valuable
observations from areas where current observing density is low will provide the largest positive
impact to meteorological NWP models and forecaster services, resulting in improved, timely
meteorological and weather related information for aviation, which ultimately will lead to safer
and more efficient flight operations.
While the impact of temperature and wind measurements to provide meteorological
information is critical for flight operations, there are compelling reasons for adding water
vapour (moisture) and turbulence measurements. Moisture measurements are important for
diagnosis of clouds, fog formation/dissipation, icing and potential severe weather, all of which
impact flight operations. Moisture measurements are also important meteorologically to
capture real-time atmospheric stability, and cloud and precipitation evolution. Likewise, there
are meteorological requirements for global atmospheric turbulence estimates both en-route
and near airports due to needs for modeling and verification of forecasts for turbulent
transport of moisture, temperature and momentum. Furthermore, turbulence greatly impacts
aviation business, especially flight planning to maximize safety.
Through the governance and operational framework established, the IWCAP will expand and
enhance the AMDAR programme coverage concentrating efforts to do so in those data-sparse
regions which will deliver the most impact and benefit to data users and the meteorological
and aviation communities. The collaboration will seek to find efficient and optimal ways to
enhance the programme, particularly focusing on efforts to extend measurement of moisture
and turbulence globally.

B. Increasing Airline Participation
Based on the better defined business relationships developed under the IWCAP, the processes
for airlines to join and contribute to the IWCAP will be better defined and able to be adopted
more readily and uniformly throughout the aviation industry.
The process for IATA airlines joining the programme under the IWCAP will be streamlined,
based on and matched with the improved process for establishing the requirements for AMDAR
data by WMO Members. Airlines will better understand the technical requirements for
establishing the necessary infrastructure and processes for contributing to the programme
under pre-established and agreed terms and conditions that protect their data ownership.
Airlines will be assisted by the programme’s Implementation and Operations Team to establish
their programmes and will be reimbursed for data costs directly by IATA from the operating
fund.

C. Establishment and Maintenance of Meteorological Requirements for
AMDAR Data
The IWCAP will put in place a more formalized WMO-led process for establishing and
maintaining national, regional and global requirements for AMDAR data based on a formalised,
annual process. Global requirements would be established in collaboration with the WMO
technical commission responsible for observational data and infrastructure, based on
consolidated regional requirements and taking into account data user requirements maintained
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through the WMO Rolling Review of Requirements process. Regional requirements would be
managed and maintained by WMO Regional Associations , through a process in which WMO
member countries would be requested to provide their ongoing and future national
requirements for AMDAR data to a regional working group, which would then incorporate and
consolidate those requirements into a regional development and operational plan for each of
WMO’s six regional AMDAR Programmes. Requirements of developing countries as well as
those for disaster risk reduction will be given special attention.
Based on the established regional requirements and plans, the Management Unit and the
Implementation and Operations Team would develop global plans for the development and
operations cycles of the IWCAP. The plans would then be implemented through the established
developmental and operational procedures and resourced from the operational and
development funds.
Requirements for AMDAR data will be maintained under continuous review to assure
programme outputs are fit-for-purpose and optimized with other sources of observations (e.g.
satellites, radio-sonde, operational weather radars, surface-based GNSS data, etc.) in
supporting WMO Application Areas.

D. Funding Operations and Development
The IWCAP would incorporate a more robust, well-defined and simplified funding and cost
structure for both the operational and developmental components of the AMDAR Programme.
The Governing Board would oversee the establishment and operation of both the AMDAR
Programme Operating Fund (APOF) and the AMDAR Programme Expansion Fund (APEF). These
funds would be contributed through several means, primarily consisting of the contributions of
WMO Members to support their requirements for AMDAR data and the development and
operation of the infrastructure required to support their provision.

E. Data Pricing and Procurement
AMDAR data pricing currently differs widely across the globe, mostly due to the individual
development of Programmes in different regions and the financial capabilities to sponsor a
Programme. A more uniform pricing structure, acceptable to both partners, should result in a
more equitable cost burden within the NMHSs and additional motivation for airline
participation.
Operating and data provision fee structure(s) would be as simple as possible and aimed at a
relatively uniform cost per observation that might take into account a minimum of relevant
factors, for example, varying national or regional communications costs, or the requirement
for sensor installation for water vapour measurement if required. These funds collected as part
of IWCAP, would also allow for contribution from other sources and donors that might have an
interest in supporting the programme’s development and operation, particularly within least
developed countries and over data-sparse areas.
At the end of each year, funds remaining in the APOF would be transferred to the APEF to
support regional AMDAR programme development and ongoing operations.
Under the framework each NMHS would be responsible for meeting the operational costs for
the required AMDAR profile data produced within their country or region and would contribute
toward meeting the costs of en-route data. However, mechanisms and funding strategies for
capacity development and operational support will also be put in place to ensure that Least
Developed Countries (LDC) and Small Island Developing States (SIDS) could readily contribute
to and benefit from the programme.
Commercialisation of the data to 3rd parties, beyond its provision to meet the requirements of
WMO Members for their meteorological applications, would be undertaken by IATA only and
would be used to offset the costs of the operation of the programme and remunerate airlines
for the costs associated with data provision.

F. WMO Business Relationships with Airlines as AMDAR Data Providers
Business relationships of separate NMHSs, with airlines as data providers, have evolved
historically within the current AMDAR Programme, through interactions between entities of
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both parties. This has resulted in heterogeneous business relationships and data provision
across the globe. A more uniform approach to business relationships in the operation of the
programme would be expected to result in improved and more efficient programme
development and operation a greater willingness for airlines to participate and a greater
willingness and capacity for NMHSs to pay for AMDAR data.
It is proposed to create and maintain a formal partnership between the airlines (represented
by IATA) and the NMHSs (represented by the WMO). IATA and WMO will join together to
establish a governance framework, wherein each partner will have well-defined,
complementary roles and will work with the other partner on common processes and
Programme issues.
Under the IWCAP, both IATA and WMO would contribute to the membership of the Governing
Board and the Management Unit. These entities would define and oversee the functions and
roles of a resourced Implementation and Operations Team, which would be primarily
responsible for the programme’s execution. Additionally both organizations would contribute to
the establishment of ad hoc tasks teams to undertake well defined activities and tasks in
support of the programme and continue to provide leadership and expertise to the programme
through and from within their respective existing organizational bodies and supporting
technical programmes.

G. Data Ownership, Management and Security
Data ownership and licensing are critical issues for the IWCAP due to the requirement to
ensure the security of AMDAR data as the property of the participating airlines and the cost to
airlines for their provision.. The collaboration will establish the principles underlying a more
uniform data ownership and licensing policy, together with policies and strategy for data
management and security.
The agreements will clearly establish the original data ownership of the airlines, while ensuring
that products derived from AMDAR data would be owned by the NMHSs.
Data management would be made more efficient through the establishment of regional data
processing centers under the wider WIGOS framework, that would be responsible for secure
management and quality control of AMDAR data, ensuring its timely provision on the WIS.
WMO Members would access the data from the WIS and make use of them as they do now and
in accordance with the IATA-WMO data licensing agreement.
Non-real-time (NRT1) AMDAR Data would be licensed by IATA for archival in the AMDAR Global
Data Center for Aircraft-Based Observations (GDC-ABO) from which it will be accessible and
used by WMO Member NMHS and research agencies, non-commercial entities and others
through a formalized and validation process.

H. Increased Efficiencies and Wider Integration of AMDAR in the Aviation
Industry
The collaboration will take advantage of IATA’s position and prominence in the aviation
industry to ensure that the programme is more widely recognized and integrated within the
aviation industry. While WMO has developed functional and operational standards for AMDAR
onboard software and for the management of the data by NMHSs, the programme would be
advantaged and made more efficient by improved coordination with avionics vendors,
applications developers and other related service providers, giving them a better
understanding of the operation of the programme and seeking their contribution to its
development through more formalized and centralized planning and implementation processes.
1

For the purposes of defining the operation of the IWCAP, non-real-time data (NRT) is defined as AMDAR
data that is no longer considered “useful” in real-time or near to real-time in an operational context.
Generally, AMDAR data available on the WMO Information System would be considered real-time (RT)
or near to real-time data, while data available from a global data centre or other repository and
accessed for non-operational use, would be considered NRT data, once a certain (to be defined) time
period (e.g. 48 hours from the observation time) had elapsed. In practice, under the IWCAP, NRT and
RT data, as more rigourously defined with IWCAP implementation, would be expected to have different
policy and licensing arrangements for data users.
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The wider integration of AMDAR will be realized through measures such as:

•
•
•

•

Ensuring that solutions for AMDAR software functionality are optimized and implemented on the
most appropriate avionics systems;
Coordinating the development of solutions for meeting requirements for provision of AMDAR data
with airlines and aviation experts;
Putting in place wider competitive tendering processes for services so as to minimize operational
costs and optimize some aspects of the programme, such as data communications services and
AMDAR software development;
Working with aircraft manufacturers to ensure that AMDAR solutions are optimally provided and
available with new aircraft delivery or readily retrofitted;

These measures will be implemented through both ongoing and ad hoc (as-required)
procedures, processes and activities put in place by the IWCAP, overseen and managed by the
governance and operational framework.

I. Wider Availability and Improved Use of AMDAR
While use of AMDAR data is well-established in the meteorological community and the benefits
well documented, particularly in weather forecast applications, in other areas it is very much
under-utilised or not being used to its full potential.
WMO will continue to promote and ensure the use of AMDAR data in meteorological, climate
and other applications areas and that it is used particularly to improve and enhance weather
services and products for aviation operations.
IATA will also promote AMDAR programme participation and the benefits of the data to the
aviation community while at the same time analysing and implementing operational
procedures that might facilitate its wider and more active use for applications such as flight
operations and flight management. This will initially be focused on implementing a system to
ensure IATA members can access and utilize turbulence information.
IATA will also seek to promote the use of AMDAR data by other data users, ensuring that the
programme and the participating partners benefit from resources derived from any related
commercial revenues.
As the AMDAR programme is enhanced globally with wider provision of water vapour and
turbulence information, it is expected that the benefits and impact of its use for the relevant
application areas will be correspondingly improved and acknowledged, leading to further
expansion of the programme over the longer term.
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4.

IWCAP DEVELOPMENT, IMPLEMENTATION AND OPERATION

A. Annual Cycle of Operations, Development, Implementation
The IWCAP will have three fundamental components:

1) Operational;
2) Implementation; and
3) Developmental.
Each component will have well-defined roles, activities and processes to ensure that
requirements are established and plans are made within the developmental component.
The operational component will consist of those processes and activities required to maintain
the IWCAP.
The developmental and implementation components will ensure the establishment of
requirements for, and the transition of, newly developed technology and increased system
capabilities into operations under the coordination and management of the Management Unit
(MU) and the Implementation and Operations Team (IOT) – see Section 5 for definitions - as
depicted in Figure 2 below.
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Figure 2. IWCAP Operations and Development Components and Implementation Process.

The IWCAP annual cycle of developmental, implementation and operational processes (Figure 3) includes
assessing the ability of the operational system to meet current requirements, generating new
requirements, developing and implementing new IWCAP capabilities to meet shortfalls, monitoring and
maintaining operations, and operating and funding the IWCAP system. All processes are buttressed with
annual operating and development plans, are subject to Governing Board (GB – see Section 5) review and
approval, and have supporting budgets for operations and Programme development, including technology
and human resources. The MU and IOT (technical coordinators) are integrally involved in monitoring and
maintaining operations and leading system development. While the requirements, planning,
implementation and operational processes would be executed and updated on an annual cycle, they would
also support development and implementation over a longer-term of up to 5 years. This might be necessary
to meet the particular requirements and planning cycles of some NMHS and airline partners and to plan for
and implement new, improved and/or more efficient technologies and methods.
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Figure 3. The annual cycle of IWCAP Operations, Development and Implementation.
The IWCAP operational and developmental activities will be supported by separate operational
and development funds based on a planning, budgeting and implementation cycle under the
oversight and approval of the GB, in which funding for operations and development is
transferred to the APOF and the APEF respectively. The expected outcome of the development
process is implementation of new technologies, efficiencies, etc. that improve IWCAP
operations and meteorological data for all partners. Implementations would be conducted
through the IOT and might involve convening of and participation by one or more ATTs.

B. Operational Structure and Processes
Operations consists of routine and ongoing activities and processes associated with managing
and operating the systems that make and provide observations from the aircraft platforms of
participating airlines to meet current requirements, including those processes associated with
monitoring the performance of the programme and the quality of its output.
i.

Overview

The initial IWCAP operations will largely be based on the current WMO AMDAR Programme that
is currently executing reliably to deliver data to users. Over time, it would be expected that
most existing parts of the WMO Programme would be migrated to the new framework with
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little change at the national level except the integration into the regional approach and the
transfer of the resourcing arrangements to the IWCAP. Under the IWCAP, it would be expected
that currently existing operational programmes would become more cost efficient, better
optimized and provide improved coverage. Existing programmes would be expected to
continue to operate under the current model so as to honour existing contractual obligations.
Additionally, it is expected that the transition to the global IWCAP operations would be
undertaken with an iterative approach on a region by region basis as each WMO Regional
Association confirms a decision by its member NMHSs to participate and collaboratively gathers
and defines its requirements for participation under the model described above. This process
would be coordinated by the GB and the MU in coordination with the relevant WMO entities.
In some cases, the regional operational programmes could be initially established from new or
existing national programmes that are adapted or developed and combined within each WMO
Region in conformity with the new IWCAP operational framework and structure (Figure 4). In
this way and possibly commencing with WMO Region VI with the support and participation of
the EUMETNET/E-AMDAR programme, the IWCAP might be expected to commence operations
at the start of 2020 after an initial development period over 2019.

Figure 4. Overview of IWCAP operations.
Through collaboration and strong business relationships with aviation DSPs, observations taken
onboard operating aircraft of participating airlines are downlinked in near-real-time via a land
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and satellite-based communications network to a data processing and message switching
infrastructure that ultimately distributes them to operational weather centers for use in
meteorological forecasting and service provision activities. In addition to supporting real-time
aviation and other meteorological applications the data would also support the operational
activities of participating airlines and the aviation industry through the coordination and
support of IATA. Regional Data Processing Centres (RDPC) process aircraft data and transmit
them to NMHSs via the secure WIS. In some regions and as necessary, observations
generation and transmission from aircraft may be regulated and optimised by the groundbased Global AMDAR Data Optimisation System designed to regulate the volume of data and
reduce potential data redundancy at operational weather centers. The WMO GDC-ABO is the
international repository for NRT AMDAR data and provides access to data to researchers and
other non-profit institutions as well as other approved licensed data users (3rd Parties).
ii.

Data Processing and Data Management

a. Data processing and RDPC operation
WMO Regional Data Processing Centres (RDPCs) will be established under the WIGOS
framework and resourced to receive, decode and process downlinked, incoming AMDAR data
and, after specified quality control, format them for distribution in NRT by secured networks,
such as the WMO WIS, to NMHSs for operational use in numerical weather analyses and
forecasts and aviation applications.
Under the IWCAP, RDPCs would be established and maintained at the WMO regional level as
required to support the Regional AMDAR Programmes through a WMO-led designation process
with agreed terms of reference and standard processes and procedures for operation. The
operations and resources of the RDPCs would be managed through the regional and global
requirements and planning process, with WMO Members supporting their operation through
contribution to the IWCAP funds.

b. Global AMDAR Data Optimisation System
The Global AMDAR Data Optimisation System (G-ADOS) will be established and operated by
IATA under the IWCAP to support the efficient and economic meeting of national, regional and
global requirements for provision of AMDAR observations. The G-ADOS is a ground-based
system that will support two-way communications with AMDAR onboard software so as to
optimize the reporting of the global AMDAR fleet by reconfiguring the reporting status of
participating aircraft to optimally meet requirements for data, while eliminating unnecessary
redundant data that might otherwise be produced and needlessly increase the costs of the
operation of the programme.
Regional and global plans for AMDAR operation and development will take into account
requirements for data optimisation and costs associated with redundant data. In some cases, a
degree of data redundancy will be required to support commonly-used quality control
procedures at NMHSs and for which the programme should be designed to accommodate. In
addition, redundancy may differ for Numerical Weather Prediction applications and weather
forecast services, and it may also depend on ambient weather (e. g., for quiescent or
impending severe weather). However, as noted above, in certain global regions, data densities
for en-route AMDARs far exceed those thought necessary for adequate redundancy. Data
optimisation can be a highly useful procedure for removing excess redundancy, improving
system efficiency and reducing communications costs.
It is envisaged that the E-AMDAR Data Optimisation System (E-ADOS) might be reestablished
as, or extend to become the G-ADOS, based on successful negotiation with the current owners
and operators.

c. IATA Flight Operations Support and Provision of Data to Third Parties
The IWCAP would establish a platform for participating airlines to provide and control access to
their data and also to additional operational information based on data derived from the
programme.
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In accordance and agreement with the IWCAP and at the behest of airline partners, IATA
would establish a commercialization mechanism for the AMDAR data that would provide
financial support to the IWCAP funds and ultimately reduce the costs of the programme while
also providing an incentive for airlines to participate through offsetting and reducing their own
resource allocation to the programme.
Commercial third party access to AMDAR data may be facilitated either via the GDC-ABO or, if
necessary, through an alternative platform established by IATA.

d. Global Data Centre for ABO (GDC-ABO)
The GDC-ABO will provide a centralized source of quality assured AMDAR data from which WMO Members and
partners in the aviation industry can securely access NRT data in support of non-commercial meteorology, aviation
forecasting, climate, research and other applications. Such access would be available through a secure and validated
interface and that would support and implement the various policies of data owners (i.e. the participating/providing
airlines), while also providing WMO Member NMHS with access to AMDAR data in accordance with WMO Resolution
40.
The IWCAP will define access requirements and protocols for the GDC-ABO, which is expected to be operated by the
USA in accordance with currently agreed terms of reference.
The IWCAP would provide some resourcing to the GDC-ABO in order to support required improvements to
functionality and ongoing maintenance.

e. Data Management and Data Quality Assurance
Data Quality Control
The first and initial stage of data quality management is its quality control (DQC), which would
be undertaken predominantly in two places. Firstly, limited but important and standardized
DQC is undertaken by the AMDAR onboard software as observations are made on the aircraft
platform. Secondly, the RDPCs would undertake more comprehensive automated and real-time
DQC in the context of their ground-based processing carried out before distribution on the
WIS.
National, Regional and International Data Quality Monitoring and Fault Management
The second stage of data quality management is associated with the ongoing process of
monitoring and undertaking quality assessment of AMDAR data, based on both its routine use
in operational meteorological applications, and also through data monitoring and assessment
applications that are established for such a purpose. Such applications and systems are
established and operated at the national, regional and global level. WMO and its Regional
Associations will formally establish a WIGOS Data Quality Monitoring System (DQMS) for the
programme that will take advantage of and coordinate the quality monitoring and assessment
processes and results to provide a framework for assuring the quality of AMDAR data. This will
be facilitated through the establishment and operation of regional monitoring and lead centres
for aircraft-based observations that will oversee the DQMS and will include the operation of a
fault management system to report, manage and ensure the timely rectification of data quality
faults and issues.
RDPCs will have the functionality to remove errant data from the operational data stream in
the event that it is detected by either the DQC or the DQMS.
Data quality issues will be flagged and documented within the GDC-ABO.
Data Security
Data security in operations is a critical issue for IATA and airline partners. Agreed measures
and procedures will be implemented in accordance with data policy and licensing in order to
ensure and maintain data security and good working relationships between data users and
providers.
WMO will ensure that NMHSs and all associated national data users comply with IWCAP data
licensing agreements and ensure their implementation through procedures and processes
established as a part of the data management system of the IWCAP. This will include
managing and monitoring access to data and validating the credentials and entitlement of
those entities that request access to it.
In practice, data will be operationally secured through the design and functionality of the
operational data processing systems, including RDPCs and the GDC-ABO.
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iii.

Operational Infrastructure Maintenance and Improvement

The MU and the IOT will be responsible for coordinating the activities and processes associated
with maintaining the operational standards and integrity of the IWCAP. Plans for infrastructure
and systems maintenance will be incorporated within the GOP, with funding resources to be
included in the APOF based on appropriate and agreed contributions from NMHS programme
partners.
Plans and processes for infrastructure maintenance and improvement would likely or possibly
include:
• AMDAR onboard software upgrades to support new required functionality or technology
developments and changes;
• Data management and processing systems maintenance and upgrades; and
• Sensor calibration and maintenance.

C. Developmental Processes
i.

Establishing Requirements for AMDAR Observations

The process for establishing meteorological requirements will be based on the initial
specification of national requirements which are then integrated into a harmonized regional set
of regional and global requirements in collaboration with WMO Regional Associations and
Technical Commissions for provision of AMDAR data from the IWCAP.
This fundamental process in the IWCAP ultimately facilitates the establishment and
maintenance of global requirements for AMDAR data based on an annual review and update
cycle undertaken within each of the six WMO Regional Associations. This process results in 6
sets of regional requirements and associated regional operational and developmental plans
which in turn are derived from the individual national requirements for AMDAR data of WMO
Regional Association national members (Figure 5).

Figure 5. The IATA-WMO Requirements and Planning Process.
The regional requirements would, as much as possible, take into account capacities within the
region, taking advantage of opportunities to optimize and economise through international and
regional planning and infrastructure sharing. Regional resource allocation and budgeting would
be based on the established requirements and on regionally and globally agreed costs for
development and operation established under the IWCAP. The regional plans and budgets for
resource allocation derived from national member contributions would support both the
development and ongoing operation of the programme, including both regional and global
infrastructure and systems, charges for observational data transmission and processing and
management functions.
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The requirements cover, but are not limited to, measurements of aviation and meteorologically
relevant observed parameters, global areal and temporal data coverage, and observed density
for both horizontal (en-route) and vertical (soundings) data.
Programme and systems
development will be focused on expanding global data coverage for en-route and vertical
profile data, improving data quality, processing and security throughout the system, and
extending the programme to include or extend coverage of observations measurements, such
as water vapor and possibly turbulence, to meet established requirements.
The requirements process has a one-year update cycle and includes planning for the coming 5
year period. It may likely include an extended outlook that would enable harmonization with
both partners’ short to longer-term plans and operations. It will have the following elements:
• National Focal Points (NFPs) in each WMO Region will gather and update requirements
for AMDAR observations annually and transmit them to Working Groups for AircraftBased Observations (WG-ABOs), organized by WMO Regional Associations (RAs).
• The WG-ABOs meet annually to validate and consolidate national requirements into
Regional Requirements (RRs) and to sustain a formal planning and implementation
cycle for their RA.
• Through each WG-ABO, the RA develops and maintains a 5-year development plan (DP)
and an operational plan (OP) that includes the means to support a sustained annual
level of both human effort and funding for regional operational execution and planned
development and expansion of the AMDAR Programme.
Regional and global requirements for AMDAR observations will essentially be made
independent of the operational system of reporting airlines that is, or might be required to
meet the requirements. For the most part, it will be up to the MU, IOT and related ATTs to
determine the most efficient and cost-effective solution for the provision of the required
observations. This will be determined, planned and budgeted through the IWCAP global
planning and budgeting process as described below.
ii.

Planning and Budgeting Processes

The IWCAP will incorporate processes to consolidate regional requirements into plans and
budgets for meeting those requirements operationally. The costs of implementing new
requirements, procedures, etc. will be calculated based on costs estimated and agreed under
the IWCAP.
It will be the role of the MU and the IOT to develop and maintain both the developmental and
operational plans for the IWCAP, which will be based on a process of consolidating the regional
requirements for AMDAR into global plans and budgets. In summary:
• Regional requirements, OPs and DPs and funding commitments would be consolidated
by the MU and IOT into a Global Operational Plan (GOP), a Global Developmental Plan
(GDP) and respective IWCAP operational and developmental budgets.
• The GOP and GDP and associated budgets would be reviewed and approved by the GB.
• This process would be conducted annually, with requirements, plans and budgets
reviewed and updated for implementation over the next calendar year.
The planning and budgeting processes will also take into account special and specific
considerations for aspects of the programme’s development including:

•
•

Facilitating participation of least developed countries (LDCs) and small island developing states
(SIDS) to allow them to benefit nationally and regionally from AMDAR data.
Automatic and immediate delivery of AMDAR data during critical situations such as high impact
weather for disaster risk reduction purposes.

iii. Global Operational Plan and Budget
At the global level, meteorological requirements will be defined and maintained by the WMO
Technical Commission in charge of observing network design and evolution through the WMO
Rolling Review of Requirements, which maintains technology free and quantitative
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observational user requirements2 for all WMO Application Areas. The RRR identifies the gaps in
every Application Area, and guides WMO Members in evolving their observing systems to
address the gaps, taking into account cost-effectiveness of observing systems and the
priorities of WMO members. WMO observing networks contributing to the WMO Integrated
Global Observing System (WIGOS) also follow the Observing Network Design principles which
are provided in WMO No. 1160, Manual to the WIGOS.
Ongoing operation of the IWCAP will be planned and supported based on the continuing
requirements of WMO members and other data users for provision of these data as derived
from the requirements making process described above and as specified in the regional
operating and development plans. These requirements and plans will be consolidated by the
MU and IOT within the IWCAP Global Operational Plan (GOP) which will take into account those
additional global requirements identified through the WMO RRR.
The GOP will incorporate and include plans to operationally support those new aspects of the
programme that are implemented through the developmental process in addition to planning
for the ongoing maintenance and operation of the system as described below.
iv.

Processes and plans for meeting requirements for expanding global AMDAR

The developmental planning process and the implementation activities must be done in close
collaboration with the airline industry and must also ensure that the operational system is not
adversely impacted by the implementation process.
Based on the requirements for AMDAR observations of WMO members and, in some cases,
requirements from other entities that may be received by the IWCAP, the plans for expanding
global AMDAR data are made and specified within the IWCAP Global Development Plan (GDP).
The GDP would describe the developmental activities, tasks and new infrastructure required to
be developed and implemented in order to meet new requirements for observations or to
improve the performance of the operational system. This would be accompanied by the budget
required to undertake the implementation processes.
Within the planning and budgeting cycle, an analysis of the capabilities of the current AMDAR
system to be able to meet new requirements for AMDAR observations would be routinely
made. This will include an assessment of whether new airlines were required to be recruited to
the program. In some cases, based on the ability of the existing system to provide
observations through reconfiguration of the reporting regime, possibly through the
functionality of the Global AMDAR Data Optimization System (G-ADOS), it might not be
necessary to recruit new airlines to meet new requirements.
When required, the IOT will work with prospective targeted airlines to assess their technical
capability and infrastructure and recommend an appropriate technical solution for enabling
AMDAR reporting capability on their aircraft, including communications requirements to
support the delivery of data to the RDPCs.
New airlines would be recruited under the established terms of the IWCAP and through an
agreement process between IATA and the participating partner airlines.
In addition to requirements for the recruitment of new airlines to the programme, the GDP
would also take into account:
• Requirements for maintenance, improvements and upgrades to regional data
processing and monitoring infrastructure;
• Expected operational data volumes and their associated costs;
• Requirements for development of AMDAR onboard software and other aircraft-related
infrastructure;
• Schedules for AMDAR software installation, testing and ongoing maintenance;
• Documentation and distribution of procedures for system maintenance and operation
and personnel training; and
• Engagement with and contracting of DSP(s).

2

For further information, see: http://oscar.wmo.int
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IATA will have a lead role within the IOT, through appropriate ATTs and relevant IATA working groups, to
work with the aviation industry in implementing the programme changes to expand data coverage. IATA
would be responsible for contracts with the airlines and other relevant vendors for delivery of AMDAR
observations to the community.
v.

Meeting requirements for water vapour observations

Given meteorological requirements for water vapour data and the desire of WMO members to
derive such a measurement from the AMDAR programme, IATA, in conjunction with the
IWCAP, will work with the aviation industry to derive solutions to cost-effectively meet such
requirements, while minimizing the impact on airline operations.
Initially the focus for the IWCAP will be to determine medium to long-term requirements,
including both the meteorological and aviation requirements for these observations and make
assessment of the best strategies for meeting them, based on a supporting business case. It is
clear already that the focus on integration of the measurement capability from the factory floor
as an option for new aircraft will be key to those strategies, assuming that the business case
supports this.
The meteorological community would very likely need to accept that such data would incur a
higher cost than other AMDAR observations and that the cost structure and operational
budgets would reflect this, however an aim of the IWCAP should be to minimize these costs
and reduce them over time.
Meeting requirements for water vapour observations would also focus on:
• Analysing, assessing and developing the business case across the industry for airline
capabilities and readiness to report these data;
• Option for delivery of new aircraft with water vapour measurement capability;
• Possible solutions for retrofit of aircraft to support water vapour measurement;
• Requirements for testing and certification of sensors;
• Requirements for updating of AMDAR onboard software to support water vapour
provision; and
• Development of a cost and pricing structure for the data, acceptable to the airlines and
WMO, that would allow a simplified planning and budgeting process by WMO RAs, while
also supporting further development.
vi.

Meeting requirements for turbulence reporting

The AMDAR observing system supports reporting of turbulence parameters in conjunction with
AMDAR functionality as described in the AMDAR Onboard Software Functional Requirements
Specification (AOSFRS) – see 6.F. Turbulence reporting with AMDAR is facilitated through the
installation and configuration of an avionics application to which the AMDAR application
interfaces to obtain the turbulence related information for reporting via the AMDAR downlink
messaging functions. While the integration of the two applications in this way may well be
efficient in terms of communications functionality in a programme where the output from the
two applications (AMDAR and turbulence) are required, they can also be managed separately,
given their modularity.
Currently, IATA is working towards an independent solution for turbulence reporting by airlines
to support its aims to operationalize provision of turbulence information to the aviation
industry in support of safety and efficiency of flight operations.
Under the IWCAP, it is expected that IATA and WMO will agree to share turbulence information
to support the operational requirements of both the aviation and meteorological communities.
These arrangements will be defined within the IATA-WMO collaboration agreement – see 6.A.

D. Implementation Processes
i.

Initial Development and Implementation of the IWCAP Operational System

It is expected that the current WMO AMDAR Programme will over time be evolved into the
IWCAP operations.
In doing so, the IWCAP organizational (managerial and operating)
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structures must be implemented jointly between IATA and WMO and functional IATA and WMO
activities must be either migrated into the new operations or developed and implemented. An
IWCAP Implementation Plan will be developed to provide guidelines and milestones for such
initial implementation activities.
Some current operational procedures may be modified
pending their joint IATA and WMO approval and programmatic uncertainties must be resolved.
In the event that currently existing programmes are migrated to the new IWCAP framework,
the integration process would be required to take into account ownership and value of existing
infrastructure and associated property and rights. This might be done, for example, by
ensuring under relevant agreements, that such infrastructure, property and rights were
retained by the original owner, or else that the ownership was transferred with agreed
remuneration or recompense paid by the new owner or the IWCAP.
The continuous annual development and implementation cycle (Figure 5) should be the end
result of the initial IWCAP implementation.
ii.

Ongoing Development and Implementation

Following the compilation of the GDP and associated budget around the middle of each year,
the funds would be transferred to the APEF to support implementation into operations, with the
aim to undertake the implementation over the 12 to 18 month period subsequent to the
developmental plans being finalized. The aim would be to then bring the new developments
into the operational programme at the start of the next calendar year following the
development and implementation period.
The following roles, processes and activities are envisaged to be undertaken by the IOT
supported by relevant AHTTs:
• Agreements between relevant partners would be established;
• Contracts would be established to support required AMDAR software development;
• Plans would be made with each airline to schedule and resource the implementation
process, including installation of required AMDAR onboard software and sensors;
• Requirements for changes to RDPCs and monitoring systems would be undertaken and
funded as necessary;
• Contracts for data communications provision would be established with DSPs based on
a competitive tendering process where possible;
• Required changes to the G-ADOS would be planned and made; and
• Appropriate testing and documentation of systems performance and data quality would
be undertaken.
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5.
IWCAP PROGRAMME GOVERNANCE AND ORGANIZATIONAL
STRUCTURE
IATA and WMO are proposing a collaboration to govern, operate and develop the international
AMDAR Programme, with a view to optimally meeting the goals established and briefly
described in Section 3. To sustain the management, development and operation of the AMDAR
programme, the IWCAP will establish an organizational structure to support the additional
required management and coordination processes and technical working relationships between
the partners (Figure 2). The major elements of this organizational structure are indicated in
orange and green in Figure 2:

1)
2)
3)
4)

Governing Board (GB),
Management Unit (MU),
Implementation and Operations Team (IOT), and
Ad Hoc Task Teams (ATTs).

These new entities established under the IWCAP would be supported by the existing entities
from both organizations, indicated in yellow (IATA, left side) and blue (WMO, right side).

Figure 2. Overview of the IWCAP organizational structure.

A. IWCAP Governing Board (GB)
The GB will interact at functionally high levels within the IATA and WMO organizational
structures to monitor and oversee the achievement of Programme goals and ensure that
Programme participation is authorized, balanced, mutually beneficial and sustainable. The GB
led by two co-chairs, with one appointed from each organization and would have authority
over, and oversight of all IWCAP functions. It would have responsibilities to:
• develop and formalize the operating relationships between IATA and WMO under the
IWCAP;
• oversee the establishment and maintenance of the IWCAP under terms established in
the collaborative agreement between IATA and WMO;
• develop the terms of reference of, and establish, the IWCAP Management Unit;
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•
•
•
•
•

coordinate and promote the IWCAP within the two organizations and among members
and relevant constituent and subsidiary bodies;
develop and approve high-level policies, definitions and required agreements relating to
the programme and its operation;
receive and approve routine reports, budget documents and high-level (global) plans in
relation to the programme operation, development and implementation;
resolve any critical issues affecting the viability and sustainability of the programme;
and
ensure integration and coordination of the operational activities of the programme
within the respective organizations.

IATA and WMO would designate, as necessary, staff and airline member representative experts
to the GB and contribute the agreed and required resources to support its operations. These
details would be based on and subject to the agreement between WMO and IATA, which would
also define mechanisms and processes through which the GB would make its decisions and
settle any disputes – see Section 6.A.i.

B. IWCAP Management Unit (MU)
IWCAP developmental and operational functions would be overseen by the MU and executed by
the IWCAP Implementation and Operation Team (IOT), assisted by IATA and WMO
organizational entities through participation in various Ad ho Tasks Teams (ATTs) that provide
specialized technical and programmatic support.
The MU would likely be comprised of at least one designated officer from each of the
Secretariats of IATA and WMO and would be expected to undertake the following functions and
activities:
•
•
•
•
•
•
•
•
•
•
•

•

oversee the establishment of the IWCAP IOT;
oversee the establishment and maintenance of the necessary and approved operational
activities, processes systems and infrastructure of the IWCAP IOT;
at the direction and approval of the GB, oversee the establishment and coordination of
IWCAP Ad hoc Task Teams (ATTs);
oversee the management of IWCAP operations;
manage and coordinate the processes and procedures for the establishment and
maintenance of the national regional and global requirements for AMDAR data;
manage and coordinate the planning and development activities for the IWCAP with
IATA and WMO organizational entities;
coordinate the compilation of required reports, budgets and documents and their
provision to the GB as necessary;
collaborate with relevant IATA and WMO bodies, work groups and other entities as
necessary to support the IWCAP;
develop strategies to address identified challenges of mutual concern to facilitate
airlines’ participation on local and regional AMDAR Programmes;
develop opportunities for supporting Programme expansion;
identify regulatory challenges associated with the use of AMDAR and turbulence data in
the operational context by the airlines and address these challenges with the regulators
and ICAO to the extent possible; and
escalate critical operational issues and decisions to the GB.

Together with the IOT and appropriate ATTs, the MU will define and propose resolutions of
critical current and future issues for the IWCAP and present them to the GB for approval. After
approval, these items will become part of IWCAP operations policies and procedures as (then)
managed by the IOT. Some of these issues might be:
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•
•
•
•

determine principles and mechanisms of costing and sustained financial support for the
AMDAR Programme;
define and manage a suitable and effective data policy;
develop and review a simplified pricing structure; and
implement a centralized contract management payment processing system to support
both programme operations and its expansion and enhancement via the APEF.

C. IWCAP Implementation and Operations Team (IOT)
The IOT will be responsible for the day-to-day management and operation of the IWCAP under the
direction of the GB and the MU. Together with the MU, it will be responsible for the initial implementation
of all elements of the IWCAP and their ongoing development as necessary. The IOT will also manage the
ATTs created for specialized tasks, including reporting ATT work to the GB and obtaining approval for any
policy or procedural changes. Among other activities, the IOT will:
•

•
•
•
•

i.

manage and coordinate, at a high level, IWCAP operations, including those ATTs
formally reporting to it, and including those involved with requirements and planning
and with operational entities and infrastructure required for the execution of the AMDAR
Programme under the IWCAP;
review and validate new observation requirements based on meteorology and aviation
applications;
review solutions for meeting current IATA requirements for providing AMDAR
observations to its Member airlines;
develop, review and maintain necessary agreements and/or regulations with WMO
Members to ensure they support and comply with IWCAP policies and agreements; and
educate airlines on the ways to use AMDAR data operationally and provide a technical
platform to consume this data, thus maximizing the benefits of participating in the
AMDAR program.

IWCAP supported staff

To support the Programme ongoing development and operations, the IOT would be comprised
of the following staff resourced by the IWCAP. These positions would be part-time or full-time
as necessary and supported by the AMDAR Programme Operating Fund.

a. Meteorological Technical Coordinator (MTC)
The MTC would be responsible for:
• coordination and compilation of meteorological global and regional requirements for the
provision of AMDAR data;
• coordination and compilation of requirements for the implementation and maintenance
of the operational components of the IWCAP, including regional data processing and
monitoring centres;
• coordination, oversight and monitoring of the performance of the IWCA regional
operational components facilitating data processing and monitoring;
• liaison and collaboration with the Aviation Technical Coordinator (ATC) and MU for
technical implementation and operation of the IWCAP; and
• mitigation and rectification of issues in the operational system.

b.

Aviation Technical Coordinator (ATC)

The ATC would be responsible for:
• coordination and compilation of aviation and airline-related requirements for the
provision of AMDAR data;
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•

•
•
•

•
•
ii.

coordination and compilation of requirements for the implementation and maintenance
of the operational components of the IWCAP, including operation of the Global AMDAR
Data Optimisation System (G-ADOS);
coordination, oversight and monitoring of the performance of the IWCAP operational
components facilitating data provision and optimization;
technical coordination and liaison relating to airline avionics, AMDAR onboard software
implementation and maintenance, sensor implementation, etc;
coordination with relevant aviation vendors and suppliers for provision of operational
products and services, including Data Service Providers (DSP), avionics applications,
sensor vendors and others;
liaison with the MTC and MU for the technical implementation and operation of the
IWCAP; and
mitigation and rectification of issues and faults in the operational system.

Other staff

The IOT would also be comprised of a second staff group, whose purpose is to enhance
coordination and communication between IWCAP and operating components of IATA and WMO.
This group would likely be comprised of part-time incumbents who are representatives of the
currently active ATTs.
These staff would be resourced directly and as necessary by IATA and WMO.

D. Ad Hoc Task Teams (ATTs)
Ad hoc Task Teams (ATTs, Figure 2) are teams that would be formed by the MU at the
direction of the GB to fulfill well-defined, temporary programmatic activities in support of the
Programme operation, development and/or implementation. ATTs would be comprised of
designated, voluntary or funded experts or consultants from either the meteorological and/or
aviation areas and would be derived chiefly from IATA and WMO entities and subsidiary bodies,
such as secretariat staff, technical commissions, expert teams or other working groups.
ATTs might be responsible, among others, for one or more of the following envisaged roles and
activities:
• resolving Programme operational or developmental issues or problems;
• overseeing the implementation of a particular developmental aspect of the Programme;
• developing specifications or requirements;
• interacting or engaging with 3rd-party entities on Programme-related matters or
objectives; or
• undertaking promotional, educational or outreach activities in support of the
Programme.
In most cases, the lead or a member of an ATT would report directly and provide deliverables
to the MU or IOT in support of the development or operation of the Programme. The ATT
leader could also be designated as a temporary contributing member of the IOT.

E. IATA and WMO Organizational Entities and Activities
The IWCAP would be expected to be strongly supported by existing IATA and WMO
organizational entities Figure for both programme-related operational and developmental
activities and provision of expertise.
In addition to the provision of designated or appointed experts from organizational entities to
support the work of ATTs, these entities would be expected to contribute to the IWCAP in the
following areas and activities, among others:

•

undertake or assist in the provision of a role or function within the operational framework;
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•
•
•
i.

development of requirements, procedures, specifications, policies, standards and operational
guidance;
provision of expertise for developmental activities and projects; and
promotional and outreach activities.

IATA Organizational Entities

The GB and IOT will work with the following IATA organizational entities Figure to ensure the
above IATA activities are executed in a coordinated, efficient and sustainable manner as
follows.
• IATA Safety and Flight Operations (SFO) and Marketing and Commercial Services
(MACS) Divisions would provide oversight and administration for aviation industry.
• IATA Operations Committee (OPC) would:
o set priorities and oversees the SFO activities;
o establish Working Groups and Regional Coordinating Groups to provide technical
advice and support for campaigns and issues; and
o act as advisor to the Governing Board and other relevant IATA bodies on all
matters that relate to the improvement of safety, security and efficiency of civil
air transport.
• IATA Working Groups
o Flight Operations Group (FOG) would:
§ provide expertise and work on mandates related to flight operations and
global air traffic management; and
§ report to the OPC
o Flight Operations Support Task Force (FOSTF) would:
§ support the FOG; and
§ assist in all matters relating to aviation meteorology, makes
recommendations related thereto, and indicates how its
recommendations may be implemented in a rational, coordinated and
cost-effective manner.
ii.

WMO Organizational Entities

The following WMO organizational entities would or might be expected to contribute to the
Programme in the following ways:
• WMO technical commission responsible for observing networks and information
systems:
o review and maintain global requirements for observations and advise on
observing system design and evolution;
o through the coordinated activities of member experts, develop and maintain
international and regional operational procedures, standards and guidance for
member NMHSs and component systems for a range of operational aspects of
the Programme including: data processing management, quality control and
communications; and
o assist in the establishment and maintenance of Programme component systems,
such as the Lead Center for Aircraft-Based Observations and ABO Monitoring
Centres.
• WMO Regional Associations (RAs) would:
o establish regional work groups on Aircraft-Based Observations (WG-ABO) to
develop data requirements through a structured regional process by:
§ coordinating the development and maintenance of regional plans,
requirements and budgets for AMDAR observations and regional AMDAR
programme operations in accordance with the IWCAP;
§ assisting in the establishment of regional AMDAR data processing and
monitoring centres and providing technical support for their maintenance
and operation; and
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overseeing the regional component of the AMDAR Data Quality
Management System (DQMS);
o develop and maintain regional-level annual and medium-term planning
processes and procedures for the establishment of national and regional
requirements for ABO;
o develop, establish and maintain mechanisms for funding planned and agreed
regional operation and development of the AMDAR programme;
o on an annual basis, ensure necessary planning and budgetary documents are
made available to the IWCAP and the associated funding for the regional AMDAR
programme development and operation is transferred to WMO;
o establish and maintain RADPMCs in accordance with requirements and terms of
reference established by WMO technical commissions;
o under the coordination of the IOT, interface with operational airlines and DSPs
for generating and obtaining data and ensuring optimal data communications
and data coverage;
o monitor regional AMDAR systems performance and observations quality; and
o establish and fund the necessary resources to support technical coordination of
the regional AMDAR programme.
National Meteorological and Hydrological Services would:
o determine and provide their requirements for AMDAR ABO in accordance with RA
processes and procedures;
o ensure timely payment of fees and other agreed-upon expenses for data and
transmission services to support the regional AMDAR programme and national
requirements for ABO through the processes established by WMO RAs;
o comply with agreed data licensing provisions and requirements established
under the IWCAP;
o provide resources to the RA to support the expert membership and activities of
regional WG-ABOs;
o provide resources to support the operation of the regional components of the
RADPMCs and the AMDAR DQMS;
o format and process AMDAR data to meet requirements of NMHSs, airlines and
other users as allowed;
o coordinate with DSPs to ensure ground-based data delivery to users through
timely, efficient and secure data flow processes;
o facilitate optimal use of AMDAR data for real-time aviation forecast services for
positive impact on airline operations; and
o promote the Programme at the national level with the aviation industry and
national Civil Aviation Authorities to ensure an understanding of the benefits and
the business case for participation in it.
§

•

6.

BUSINESS PROCESSES

A. Agreements and Contracts
i.

IATA-WMO Agreement for Collaboration on the Operation of the AMDAR
Programme

In July 2017, IATA and WMO entered into a Working Arrangement (WA) on the Operation of
the AMDAR Programme, which commits the two organizations to work together to determine
how it might be possible for them to work together to collaboratively operate, enhance and
expand the AMDAR programme, based on the commitment and authorization of their
respective members to do so. Under this WA, the organizations are to develop a proposed
Concept of Operations (this document) that would describe the practical aspects of the
collaboration, and Terms of Reference that would define the scope and broad conditions of the
collaboration. Assuming that these documents and the collaboration that they describe and
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define are acceptable to both organizations and their respective memberships and, based on
the required internal decision making processes, it is expected that the two organizations
would enter into an agreement to formally establish the collaborative arrangement and the
terms and conditions under which it would be established and undertaken.
It is expected that such an agreement would have the following elements:

•
•
•

•
•
•

The scope and terms and conditions under which the agreement would operate, including
definition of programme outputs and derivatives;
The role each organization would play in the collaboration and the resources they would commit to
it;
Definitions of data policy, including data and software ownership, licensing and management, and
roles of both parties in data delivery and ongoing operational and developmental programme
management;
The IATA role in establishing agreements with airline partners for participation in the programme;
Arrangements and assumptions related to the roles of organizations entities and members; and
The principles of data pricing and funds management, including airline costs for generating
observations and those value-added products from NMHSs.

It should be noted that, while this collaboration will seek to establish a uniform and more
efficient approach to AMDAR programme operation, development and implementation, the
underlying agreement between the two organizations and their members, is not intended to
create exclusive arrangements for the management and availability of AMDAR and other ABO
data. For example, the collaboration could include and accept the integration and sharing of
ABO data from other sources beyond IATA Member airlines. The IATA-WMO collaboration
would also not preclude the establishment of new agreements or arrangements, or the
continuation of existing ones, for provision or sharing of ABO and AMDAR data between any
other airlines and/or parties.
The collaboration and associated arrangements would be fully transparent to the members of
both organizations and, wherever possible, to the public at large.
ii.

Agreements with Airlines for AMDAR Programme Participation

Under the IWCAP, it would be the role of IATA to establish and hold agreements with airline
partners that would define their role and obligations in contributing to the programme. The
terms and conditions of such agreements would be established by the Governing Board in
consultation with legal counsel, would ensure that airline partners were equitably and fairly
reimbursed for their contribution to the programme, that their property and other relevant
interests were protected and that they committed to meeting the requirements for provision of
AMDAR data to the programme.
iii.

Contracts with Vendors and Suppliers for Provision of Products and Services

Based on requirements and the agreed terms related to the operation of the AMDAR
programme, IATA and WMO would form contracts with relevant vendors and suppliers in order
to facilitate the purchasing of required products, infrastructure and services necessary for the
support and operation of the programme. Such contracts and related purchasing processes
would be conducted under and in line with the relevant policies and guidelines of the two
organizations.
iv.

Establishment of AMDAR Data Policy with WMO Members

To ensure that the agreed policies for licensing and use of AMDAR data by WMO Members were
established and maintained, WMO would develop and facilitate the implementation of
regulations and guidance within its Technical Regulations through the formal processes of its
working bodies. Such regulations and guidance would be aimed at implementing the policies
described below.
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B. Data Ownership and Licensing policies
Data ownership and licensing are critical issues for the IWCAP due to the requirement to
ensure the security of AMDAR data as the property of the participating airlines and the cost to
the airlines for their provision. Ownership comprises definitions of the different types of AMDAR
data and data restrictions, as well as licensing and commercialization arrangements.
Data policies and restrictions for data use are currently not uniform among existing
programmes. For example, in the USA, once data are transmitted to the ground and thence to
the National Weather Service, they are typically restricted to internal operational use and
transmission to NMHS for a set period, currently 48 h. After this period, their commercial
value for real-time use decreases markedly so that free access is allowed. Formal agreements
by all partners for adherence to agreed policies for data licensing and use will be an important
aspect of the IWCAP.
The IWCAP would establish the guiding principles underlying a more uniform data ownership
and licensing policies as follows:

•
•
•
•
•
•
•
•

•

AMDAR Data would be formally and rigourously defined under the IWCAP and they would be
owned by the Airlines;
NMHS products derived from or with AMDAR Data, e.g. NWP output products, would be formally
and rigourously defined, and would be owned by the NMHSs;
IATA and WMO would establish an agreement that would license distribution of AMDAR Data on
the WIS and their use by WMO Members;
WMO would provide IATA with access to AMDAR Data to support their requirements for
operational support of member airlines;
IATA would be responsible for contractual relationships with individual airlines for providing
AMDAR data to meet WMO requirements;
A programme development and data pricing structure would be established which would fairly and
equitably compensate airlines for participation in the programme;
WMO would be responsible for ensuring WMO Member compliance with data policy and licensing
agreements for use of AMDAR data;
AMDAR Data would be licensed by IATA for storage in the GDC-ABO and for use by WMO Member
NMHS and research agencies, non-commercial entities, 3rd party organizations and others subject
to the license agreement agreed to by IATA and WMO and as approved through a accepted
validation process; and
in accordance with and subject to agreement and licensing arrangements under the collaboration,
only IATA would be able to commercialize AMDAR Data and AMDAR Data Products.

C. Data Pricing, Procurement and Funding for the Programme
To ensure support for the continuous and stable growth and operation of the AMDAR programme, financial
management and operational mechanisms must be adopted and revised as necessary for data pricing,
procurement of new capabilities, and operational billing and funding reimbursement.
i.

Data Pricing and Procurement

A more uniform pricing structure for the provision of AMDAR data, that covers operational
costs for both the airlines and global users, supports sustained administration of these
operational funds, and allows for planned and budgeted expansion of the programme over time
from available funds, should result in a more equitable cost burden within the NMHSs and
additional motivation for airline participation.
Some principles under which the IWCAP costing and funding structure is expected to be
implemented are:
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•

•

•

•

•

Costs incurred by NMHSs will be limited to incremental costs of developing,
implementing and maintaining the AMDAR programme for the provision of required
AMDAR data;
The full costs associated with meeting requirements above and beyond the
meteorological requirements for AMDAR data would be met by the entity making the
requirements and attributed and accounted under the IWCAP;
While ultimately made as simple as possible, the agreed pricing structure to support
AMDAR programme execution would also reflect the varying costs associated with
producing the data, including communications methods and requirements for additional
or special infrastructure, for example, the requirement for sensor installation for water
vapour measurement.
The cost structure will recognize “value-add” made in the derivation of AMDAR data, for
example, improvement to data quality made by NMHSs and other entities in
undertaking quality improvement through activities and processes associated with data
quality management;
Cost structure should be as simple as possible and reflect the dual nature of en-route
and sounding data as noted earlier.

AMDAR procurement strategies currently differ widely across the globe. In some cases,
operational meteorological entities contract directly with airlines to obtain data and operate
under mutually agreeable usage arrangements. In other cases, relationships are between the
meteorological side and a third-party contractor (e.g., a DSP) that provides the data and
contracts with interested airlines. Under the IWCAP, IATA will provide centralized contract
management across all data providers, and WMO will provide meteorological requirements for
AMDAR data through a regionally-based processed and according to the needs of its members
for use in meteorological application areas. The benefits of a more uniform procurement
strategy are:

•
•
•
ii.

increased efficiency and lower costs due to centralized contract management and less
fragmentation in business practices;
increased WMO focus on providing improved meteorological and aviation-oriented services; and
easier implementation of recruited airlines and new observation systems.

Funding the Programme

The IWCAP financial relationships would operate under the model as shown in Figure 7. In
keeping with the request of IATA airline members for the establishment of a centralized
process for managing the reimbursement of airlines for their participation in the programme,
IATA and WMO propose to establish AMDAR programme funds which will facilitate the
accounted transfer of funds from WMO members to participating airlines.

RA VI-17/INF. 3.2(5), p. 35

Figure 7. The IWCAP financial administration framework.
The following mechanisms and financial entities would be expected to be established and
maintained under this relationship:

•
•
•

•

•

•

•
•

•

Under the IWCAP and in accordance with the agreements established and principles as outlined
above, a data pricing structure would be established.
The GB would establish and oversee the operation of both the AMDAR Programme Operating Fund
(APOF) and the AMDAR Programme Expansion Fund (APEF).
The WMO RAs would produce annually regional developmental and operational plans, which would
outline regional requirements for data based on committed and available regional funding in the
APOF and APEF.
The WMO RAs would be responsible for securing the funds for AMDAR programme operations and
development on an annual basis, which would be transferred to the IWCAP funds to provide
payment for AMDAR development and operating costs, based on the regional requirements and
the plans and budgets made within the Global Operating Plan and Global Development Plan.
The fees charged for AMDAR programme operation, to be paid into the APOF, would be the agreed
annual running costs of producing those data, including costs for:
o payment to airlines for data provision;
o regional data processing, monitoring and quality control;
o payment to service providers, including data communications;
o ongoing administrative costs within IATA and WMO for operation and maintenance of the
APOF and APEF; and
o operation of the global AMDAR Data Optimisation System.
The fees charged for AMDAR programme operations would also include an agreed percentage or
component for meeting costs associated with programme maintenance, development and
redundant data.
At the end of each year, funding remaining in the APOF would be transferred to the
APEF to support regional AMDAR programme development.
In general, each NMHS would be responsible for meeting the operational costs for the
required sounding data produced within their country or region and an agreed
contribution to meeting the costs of producing en-route data.
Any additional excess or redundant data produced beyond the requirements of the
region or country would be paid from the APOF.
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•

Both the APOF and APEF could be supplemented by contributions from external funding
agencies and stakeholders to support least developed and developing country
programme participation and development and/or additional data production.

In the event that currently existing programmes are migrated to the new IWCAP framework,
the integration process would be required to take into account ownership and value of existing
infrastructure and associated property and rights that might be used by or transferred to the
IWCAP. This might be done, for example, by ensuring under relevant agreements, that such
infrastructure, property and rights were retained by the original owner, or else that the
ownership was transferred with agreed remuneration or recompense paid by the new owner or
the IWCAP.
iii. Funding IWCAP Development and Improvement
Funding for IWCAP development and improvements will be resourced and managed as follows:
• AMDAR Programme development and improvement to support meteorological
requirements, as specified in the IWCAP Global Development Plan, would be planned
and implemented on a regional basis under the management of the IWCAP MU and IOT.
• The GDP would outline regional requirements and the budget for AMDAR programme
expansion and enhancement, including development of turbulence monitoring and
water vapour measurement.
• AMDAR Programme development and improvement to support mutual meteorological
and aviation requirements would be jointly and equitably resourced.
• Some allocation would be made to provide capacity development by WMO to support
member improvements in AMDAR data use and forecasting skill.
• The IOT would assess the requirements and propose solutions and cost information in
collaboration with WMO and the RA.
• Additional contributors to the APEF for regional programme development would be:
o Grants and contributions from external funding agencies and stakeholders; and
o An agreed percentage of funding derived from the commercialization of AMDAR
data by IATA.
iv. Funding AMDAR Programme and Capacity Development in Least Developed
Countries
A key element of the IWCAP will be capacity development and the dedication of funding to
support AMDAR programme implementation and improvement to NMHS operations in Least
Developed Countries (LDC) and Small Island Developing States (SIDS). This will be achieved
under the programme through the following mechanisms and processes:

•
•
•

Seeking and securing grant funding and directing it into the APEF to support strategic and planned
development in LDC and SIDS;
Possible implementation of a development levy with the IWCAP funding framework to support and
planned AMDAR programme development in LDC and SIDS; and
Facilitating provision and injection of other funding from data users and other stakeholders into the
APEF to support meeting international and global requirements for AMDAR data over LDS, SIDS and
data-sparse areas.

D. Commercial Requirements for AMDAR data
IATA will undertake to receive and manage any specific requirements for AMDAR data from 3rd
party commercial entities and for those additional requirements which lie outside the
collaborative arrangement with WMO. WMO Members who are licensed to obtain and use
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AMDAR data under the IWCAP would ensure that data is managed securely and would not
distribute or sell AMDAR data to 3rd parties.

IATA would, in consultation with WMO, determine appropriate costs associated with the commercialisation
of AMDAR data and would manage the proceeds from the commercialization of AMDAR data to ensure that
it is used solely to fairly compensate the airline partners to offset their costs and also to expand and
enhance the programme through the APEF.
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POLAR AND HIGH-MOUNTAIN REGIONS – GLOBAL CRYOSPHERE WATCH AND
RELATED REGIONAL CLIMATE SERVICES
Background
The Seventeenth World Meteorological Congress agreed that polar and high-mountain regions
would become one of the seven WMO priorities for 2016–2019, with an objective to “Improve
operational meteorological and hydrological monitoring, prediction and services in polar, high
mountain regions and beyond”. Through Resolution 40 (Cg-17) – WMO polar and
high-mountain activities, Congress decided that an integrated approach is needed. The
cryosphere is an integrative element within the climate system and provides one of the most
useful indicators of climate change; however, it is arguably the most under-sampled domain.
Decision 48 (EC-69) – Polar and high-mountain regions priority activity, provided further
clarification on the scope of high-mountain activities, defining high-mountain regions as
“mountain areas where seasonal or perennial cryosphere is present and poses potential and
serious risks to society related to water scarcity and disaster resilience”.
As a result, several initiatives are currently underway to address the goals of this priority,
notably the Global Cryosphere Watch (GCW) and the Polar Regional Climate Centre Networks
(PRCC Networks).
Through Resolution 17 (Cg-17) – Integrated Drought Management Programme, Resolution 43
(Cg-17) – Global Cryosphere Watch, and Decision 45 (EC-69) – Development and
implementation of the Global Cryosphere Watch, WMO decided to continue the implementation
of GCW as an international mechanism for supporting observations of all components of the
Earth’s cryosphere, including snow cover, glaciers and ice sheets, sea and freshwater ice, and
permafrost. GCW aims to provide authoritative, clear and useable data, information and
analyses on the past, current and future state of the cryosphere.
Further to Resolution 40 (Cg-17), Decision 46 (EC-69) – Development and implementation of
the Arctic Polar Regional Climate Centre Network and of Polar Regional Climate Outlook
Forums, provided additional guidance on the development and implementation of the Arctic
PRCC Network and of a Pan-Arctic Polar Regional Climate Outlook Forum.
Key achievements
Decision 45 (EC-69) approved 120 CryoNet and contributing stations for the GCW surface
observing network. Currently, 10 Member countries in Regional Association (RA) VI have
stations associated with the GCW observing network. GCW is being implemented and will be
mainstreamed in WMO programmes as a cross-cutting activity during the seventeenth financial
period as a major effort of WMO.
An implementation planning meeting on the Arctic PRCC Network in November 2016, under the
leadership of the Services Task Team of the Executive Council Panel of Experts on Polar and
High-mountain Observations, Research and Services, identified the technical and
organizational arrangements for the Arctic PRCC Network. A demonstration phase is planned to
commence in May 2018.
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The World Meteorological Organization was granted observer status at the Arctic Council at the
Council’s Tenth Ministerial Meeting (11 May 2017). The ministerial declaration recognized the
“need to increase cooperation in meteorological, oceanographic and terrestrial observations,
research and services, and the need for well-maintained and sustained observation networks
and continuous monitoring of the Arctic, such as the World Meteorological Organization’s
Global Cryosphere Watch Program[me]”.
Global Cryosphere Watch Regional Association VI proposed workshop
The Global Cryosphere Watch held two workshops focusing on the high-mountain areas of Asia
(CryoNet Asia) in 2013 and 2016, one in South America (2014), and one concerning
cryosphere in tropical regions (2017). To date, no coordinated engagement has been
organized in RA VI.
In this context, GCW proposes, in conjunction with the relevant bodies of RA VI and other
Technical Commissions, to organize a workshop in conjunction with RA VI to address the need
for sustainable observations and services in the high-mountain regions.
The workshop outcome will address the needs of sustained observing capacity, capacity
development and the development of cryosphere-related products for distribution via RCC
Networks, and for inclusion in the RA VI annual statement of climate.
Remaining gaps:
(a)

Availability of long-term commitments (human and financial resources) to sustain
the long-term operation of high-mountain stations (for example, Eurasia region of
RA VI);

(b)

Development and operational use of highly recommended functions specific to
regions where cryosphere is present and has an impact (for example, certain
cryosphere forecast and analytical products recommended jointly by Arctic PRCC
Network in collaboration with GCW with criteria for and descriptions of the proposed
products);

(c)

Inclusion in the annual and/or other relevant statements on regional climate of
assessments on the state of the cryosphere, as developed or recommended within
the framework of the GCW products.
__________
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IMPLEMENTATION AND COORDINATION OF REGIONAL CLIMATE CENTRE
OPERATIONS IN REGIONAL ASSOCIATION VI
Review of RA VI RCC-Network Operations
WMO RA VI Workshop on Regional Climate Centre (RCC) Implementation and the Third
Coordination meeting of RA VI RCC-Network were held back to back during 11-14 October 2016
at Belgrade, Serbia, hosted by the Republic Hydrometeorological Service of Serbia, with
participation of representatives from the majority of National Meteorological and Hydrological
Services (NMHSs) in RA VI, the RA VI RCC-Network consortium members, representatives
from Regional Climate Outlook Forums (RCOFs), Commission for Climatology (CCl) experts, as
well as representatives of regional and international partners such as Commonwealth of
Independent States (CIS) Interstate Council for Hydrometeorology, Copernicus Climate
Change Service (C3S), etc.
The workshop discussed the recent achievements and constraints, possibilities of improving
the services and products and the role of the RCC-Network in the wider European context. It
demonstrated that there is considerable interest and requirements in existing and new
products and services provided by the RA VI RCC-Network, as well as a need to improve and
formalize links to C3S.
Following up on the recommendations of the workshop, the RA VI RCC-Network consortium
members updated its Implementation Plan (IP), and further advanced it into an Operation Plan
(OP) based on Members’ feedback. The finalized OP is available at the RA VI RCC Network
website.
WMO International Workshop on Global Review of RCOFs
On the occasion of the RCOF concept completing two decades of successful implementation, a
WMO International Workshop on Global Review of RCOFs was organized from
5-7 September 2017 at Guayaquil, Ecuador. The workshop examined all aspects of the
interpretation, creation and dissemination of regional climate outlooks as currently handled
through the RCOFs.
The participants recognized the progress achieved, particularly on the contributions of RCOFs
in promoting wider use and better interpretation of seasonal forecasts at the national levels
and agreed on a number of recommendations for the way forward, particularly to work
towards a new generation of RCOF procedures (RCOF v2.0), including mainstreaming of
objective seasonal climate forecasting underpinning RCOF products, expanding product
portfolio, based on standardized operational practices identified during the workshop,
integration of seasonal outlooks in decision-making process at country level, improved
Partnership and User Engagement in RCOF process. More details are provided in the Workshop
Report.
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Arctic Polar RCC-Network
EC-68 considered the recommendations that emanated from the Scoping Workshop on
“Climate Services for Polar Regions: Establishing Polar Regional Climate Centres - Towards
Implementing an Arctic PRCC-Network” (Geneva, 17-19 November 2015), led by the EC Panel
of experts on Polar and High-mountain Observations, Research and Services (EC-PHORS).
These recommendations addressed the implementation of an Arctic PRCC-Network that
involves Members’ sharing of responsibilities with the functions distributed over three nodes.
EC-68 endorsed the Arctic PRCC-Network as a joint initiative between RAs II, IV and VI.
The Arctic PRCC-Network Implementation Planning meeting, organized under the leadership of
the EC-PHORS Services Task Team (STT), led to the development of a draft Implementation
Plan (IP). It was brought to the attention of EC-69, which endorsed the structure for the Arctic
PRCC-Network as detailed in the draft IP, and the organization of Polar Climate Outlook
Forums. According to the IP the structure for the Arctic PRCC-Network will be on two levels:
there will be three sub-regional geographic domains, each of which will be guided by a Node
that will perform all mandatory functions for the countries in its domain, and exceptionally,
each node will undertake a significant cross-node mandatory function for the entire pan-Arctic
domain.
Annual Statement on the State of the Climate
WMO has been issuing an annual statement on the state of the global climate since 1993. In
recent years the publication gained an international recognition including by the United Nations
Framework Convention on Climate Change (UNFCCC), United Nations and other International
agencies. Members’ direct contributions to this publication have been very useful especially in
providing information on extreme weather and climate events and associated impacts.
Furthermore the RCCs have been playing an important role in the collection of climate reports,
data and information. This is the case of RA VI, with its successful Annual Bulletin on the
Climate in Region VI.
Decision 25 (EC-68), on strengthening WMO climate monitoring and assessment, invites
Members to actively support WMO climate system monitoring with high-quality and timely
climate data and information. Based on the input from Members and RCCs, WMO undertakes in
collaboration with climate experts and experts from other UN agencies further analysis and
consolidation of these inputs to reflect the regional aspects of climate trends, extremes and
impacts. This is done globally and for the WMO six regions, which requires substantial amount
of time; meanwhile, there is also a need to keep a strict deadline for issuing the WMO
publication. In addition to this time factor, the WMO publication, due to the volume limitation,
may not capture systematically the information that is most relevant to regional policy needs,
which varies from one region to another;
It is therefore of paramount importance that strengthening the policy relevancy of the WMO
Annual Statement on the State of the Global Climate should be based on regional authoritative
input. This can be provided in a Regional Statement on the State of the Climate to be produced
by the regions to complement the global issues reflected in the WMO Annual Statement on the
State of the Global Climate.
____________
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REVIEW OF THE GLOBAL DATA-PROCESSING AND
FORECASTING SYSTEM IN RA VI

Reference:
Revised Manual on the Global Data-processing and Forecasting System (GDPFS) (WMO-No. 485),
which defines the mandatory functions of WMCs, RSMCs and LCs.
Locations of GDPFS centres in RA VI:
1.

The World Meteorological Centres are located at:
–
–
–

Moscow
Exeter
ECMWF

2.
The Regional Specialized Meteorological Centres with geographical specialization are
located at: (denomination discontinued after Cg-18)
–
–
–
–

Exeter (already mapped against the activities described in the revised Manual)
Moscow (already mapped against the activities described in the revised Manual)
Offenbach (already mapped against the activities described in the revised Manual)
Rome (already mapped against the activities described in the revised Manual)

3.
The Regional Specialized Meteorological Centres with activity specialization are the
following:
Provision of limited-area deterministic weather prediction:
–
–
–

RSMC Moscow
RSMC Offenbach
RSMC Rome

Provision of limited-area ensemble numerical prediction:
–
–

RSMC Offenbach
RSMC Rome

Provision of nowcasting:
–

RSMC Offenbach

Provision of ASDF:
–

RSMC-ASDF Barcelona

Provision of ATDM (for environmental emergency response and/or backtracking):
–
–
–
–

RSMC
RSMC
RSMC
RSMC

Exeter
Offenbach (backtracking only)
Toulouse
Vienna (backtracking only)
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Global Producing Centres for LRFs:
–
–
–
–
–

GPC
GPC
GPC
GPC
GPC

Exeter
Moscow
Offenbach
Toulouse
ECMWF

Regional Climate Centres providing regional LRFs and other regional climate
services:
–

RCC network (RA VI): De Bilt node on climate data services, Offenbach node
on climate monitoring, and Toulouse and Moscow node on long-range
forecasting.

Note:
The RA VI RCC network consists of three nodes: (a) climate data services, led by the Koninklijk
Nederlands Meteorologisch Instituut (KNMI), Netherlands; (b) climate monitoring, led by Deutscher
Wetterdienst (DWD), Germany; (c) long-range forecasting, jointly led by Météo-France and Roshydromet,
Russian Federation. These Lead Centres are fully responsible for discharging the mandatory functions of
the RA VI RCC network, with the support of the following contributing NMHSs:
–

RA VI RCC node on climate data services:
KNMI (lead), Météo-France, Országos Meteorológiai Szolgálat/Hungary, Meteorologisk Institutt
(met.no)/Norway, Republic Hydrometeorological Servise (RHMS)/Serbia, Swedish Meteorological
and Hydrological Institute/Sweden and the Turkish State Meteorological Service (TSMS)/Turkey;

–

RA VI RCC node on climate monitoring:
DWD (lead), Armstatehydromet/Armenia, Météo-France, KNMI, RHMS and TSMS;

–

RA VI RCC node on long-range forecasting:
Météo-France and Roshydromet (joint leads), met.no, RHMS and TSMS;

–

Overall coordination:
DWD is responsible for the overall coordination.

4.

The Lead Centres are located at:
Lead Centre for coordination of Deterministic NWP verification:
–

LC-DNV ECMWF

Lead Centre for coordination of ADCP:
–

LC-ADCP Exeter.

Verification:
1.
Verification is a mandatory function of GDPFS centres, however there are still a
number of GDPCS centres not carrying out this function.
2.

Verification results:
–

Deterministic NWP verification results of GDPFS products provided by WMCs
Moscow, ECMWF and Exeter, and RSMCs Offenbach and Toulouse are
available at http://apps.ecmwf.int/wmolcdnv/

–

EPS verification results of GDPFS products provided by WMCs Moscow,
ECMWF and Exeter, and RSMC Toulouse are available at
http://epsv.kishou.go.jp/EPSv/

–

LRF verification results of GDPFS products provided by GPCs Exeter, Moscow
Toulouse and ECMWF are available at http://www.bom.gov.au/wmo/lrfvs/
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3.
ECMWF has a regular mechanism (see https://www.ecmwf.int/en/forecasts/qualityour-forecasts) in place to gather information from its Member States on the performance of
ECMWF products over their countries and territories. A similar mechanism could be put in
place for other GDPFS centres, through the Lead Centres that coordinate verification activities.
GDPFS progress report:
1.
WMO Members provide annually a progress report on their GDPFS implementations,
including NWP. This is one way of updating Members on the rapidly evolving and emerging
facilities, research and services being implemented at GDPFS centres, as requirements and
technology advance. This comprehensive review plays also an important role in ensuring
WMO’s support at global, regional and national levels, through the implementation and
operation of the Global Data-Processing and Forecasting System.
2.
The list of countries which contributed is listed per year at
https://www.wmo.int/pages/prog/www/DPFS/GDPFS-Progress-Reports.html. There are still
many WMO Members that do not submit regularly this report.
3.

This report highlights the major achievements of the centres every year.

4.
These progress reports provide limited information on the use of the GDPFS
products by users, however it is noted that WMO Members use boundary and initial conditions
provided by a number of GDPFS centres, to run their own limited area models. As mentioned
in the item above, limited verification results are available.
Major challenges and proposals for the future:
1.
The Revised Manual on the Global Data-processing and Forecasting System (GDPFS)
(WMO-No. 485) defines the mandatory functions of WMCs, RSMCs and LCs, however technical
specifications, and guidance for implementing and operating a GDPFS centre are still required,
and therefore a Guide to GDPFS should be developed to addressed these issues.
2.
While recognizing that the Revised Manual on the Global Data-processing and
Forecasting System (GDPFS) (WMO-No. 485) includes standard procedures for verification, in
the context of QMS, it does not specify the performance requirements for the GDPFS centres,
which need to be added.
3.
Similarly, the GDPFS implementation at the national level needs to be strengthened
to ensure the best use of the GDPFS products at the national level, including feedback
mechanisms on their quality.

__________
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SEAMLESS GLOBAL DATA-PROCESSING AND FORECASTING SYSTEM
IN RA VI

Background and References:
•

Seventeenth World Meteorological Congress: Abridged final report with
resolutions - Resolution 11 (Cg-17) to initiate a process for the gradual
establishment of an enhanced integrated and seamless WMO Data-processing and
Forecasting System;

•

Executive Council - Sixty-eighth session: Abridged final report with
resolutions and decisions, Part I (Full Text) - Decision 55 (EC-68), which
endorsed the vision for the Seamless Data-processing and Forecasting System and
established a Steering Group on Seamless Data-processing and Forecasting System;

•

Executive Council - Sixty-ninth session: Abridged final report with
resolutions and decisions, Part I (Full Text) - Resolution 17 (EC-69)
to re-establish the Steering Group on Seamless Data-processing and Forecasting
System, being chaired jointly by the presidents of CBS and CAS;

•

Executive Council - Sixty-ninth session: Abridged final report with
resolutions and decisions, Part II (Progress Report) - EC-69/INF. 8.1(1), REV.,
which provides the “SEAMLESS DATA-PROCESSING AND FORECASTING SYSTEM
WHITE PAPER” and the “DRAFT IMPLEMENTATION PLAN FOR THE SEAMLESS DATAPROCESSING AND FORECASTING SYSTEM”.
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OUTCOMES OF CAS-17 AND WMO SCIENCE SUMMIT
AND IMPLICATIONS FOR RA VI
The seventeenth session of the Commission for Atmospheric Sciences (CAS-17) and its
preceding TECO were held from 20 to 24 October 2017 in Geneva.
The TECO, organized as and called a “Science Summit”, attracted leading scientists from
academia, the WMO community and the private sector, as well as representatives from funding
agencies. In this way, the Science Summit created a new, more inclusive and interactive forum,
drawing on the capabilities of a much larger science community than only those in National
Meteorological and Hydrological Services (NMHSs), compared to previous TECOs.
The sessions of the Science Summit focused on five crucial areas for the future:
•

Seamless prediction in 2023 - improving predictive capacity across weather, climate,
water and environment

•

Future infrastructures - planning and investing in future infrastructures (computing,
data-handling, observations)

•

Science for services - developing and implementing a new interactive model for
integrating research and operations

•

Nurturing scientific talents - guaranteeing the sustainable development of science;
breaking through geographical, gender and age barriers; ensuring institutional continuity
and transfer of knowledge

•

Innovation and resources - Catalyzing innovation and mobilizing resources in weather,
climate, water and environment research globally and locally.

The outcome from the discussions at the Science Summit directly fed into the decisions and
recommendations taken by CAS-17, including some recommendations to Cg-18. In this context,
consensus was reached on some key priorities which will help to build a new framework for
science cooperation. These priorities include the advancement of science toward a more
seamless Earth system prediction approach, the exploitation of additional and novel facilities and
methods for observations and computing, along with targeted improvements in training and
education. Furthermore, an integrated research and development approach in which research
activities, as well as strategic goals, are established in dialogue with stakeholders and users
through an interactive process (along all components of the value chain) is considered crucially
important to fill the gap between research and operations. The suggested improvements should
help to address the growing global requirements for weather, climate and related environmental
research and its translation into new and better products and services for users.
Successfully addressing these priorities requires utilization of the capabilities of a much larger
science community than only those in National Meteorological and Hydrological Services
(NMHSs), by promoting collaborations and partnerships with academia, as done in the World
Climate Research Programme (WCRP) and programmes of CAS (WWRP, GAW). However, it is
also necessary to engage with the private sector and funding agencies to share and expand on
resources which enable future research activities. This could be achieved by including recognized
scientists from research bodies beyond the NMHSs, the industry, as well as from funding
agencies. At the same time, this would also provide WMO Regional Association and Technical
Commissions with access and influence on WMO research activities and emerging collaborations.
____________
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WMO REGIONAL TRAINING CENTRES AND COLLABORATION ON EDUCATION
AND TRAINING ACTIVITIES
1.

WMO Regional Training Centre in Israel

The Postgraduate Training Centre for Applied Meteorology (PTCAM) was established in 1963 at
the Israel Meteorological Service (IMS), and recognized by the Executive Council (EC) at its
sixty-fourth session in 1994 as a WMO Regional Training Centre (RTC). Since 1963, thousands
of meteorologists, hydrologists and other scientific and professional personnel have taken part
in the various international courses offered in agrometeorology and applied meteorology. The
RTC Bet-Dagan is a joint enterprise of IMS and the Agency for International Development
Cooperation of the Ministry of Foreign Affairs (MASHAV). The courses held at the RTC each
year are chosen from a wide spectrum of topics such as models, agricultural meteorology,
hydrometeorology and the efficient use of water resources, aviation meteorology, renewable
energies and more. Since the establishment of the Centre of International Training (later
recognized as a WMO RTC), the courses have been conducted in Bet-Dagan, Yehud and TelAviv. In 2010, it was agreed between IMS and MASHAV to hold the courses at the Centre for
International Agricultural Development Cooperation (CINADCO – a unit of the Ministries of
Transportation, Agriculture, and Foreign Affairs) compound in Kibbutz Shefayim. The courses
held at RTC Bet-Dagan are intensive and put great emphasis on the application of meteorology
to the planning and utilization of natural and climate resources. The programme of the courses
usually includes field and demonstration activities. In previous years the RTC also provided
roving training seminars and workshops abroad. Such courses were held in Africa, Asia, and
Central and South America.
The move to CINADCO in 2010 has brought the RTC to a training campus with excellent
facilities. There are dormitories on the campus for students, an excellent cafeteria, and nicely
appointed classrooms and lecture rooms. In addition, there are field facilities on and near the
campus to demonstrate methods of irrigation, and the collection of meteorological data. The
RTC has also been exploring potential cooperation with the Jacob Bluestein Institute for Desert
Research, part of Ben Gurion University, in the south of the country that is used for field trips
and provides visiting instructors. The beautiful campus currently has 83 scientists and 210
students (largely international students) studying energy, food production, and water
resources, all of which include an emphasis on climate and climate change response. The
graduate-level campus offers MSc and PhD degrees. The emphasis of both the RTC and the
Ben Gurion campus is agrometeorology.
Recommendations made during the last review undertaken in December 2013
are as follows:
(a)

(b)

The centre is encouraged to explore additional course offerings so that the RTC can
consistently offer two courses per year or more. (Two courses were offered in 2017,
including Climate Change and Agriculture and Advanced Workshop on "Meteorological
Warnings".)
It is suggested to offer prerequisites and portions of courses online, using e-learning to
keep former students up to date on recent advances, and to look for ways to offer
continuous professional development. (Pre-course work has not been tried, but remote
participation of experts via webinars has been included.)
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(c)
(d)

(e)

2.

While RTC Bet-Dagan has a strong record of work in Africa, the review team
encouraged the creation of more formal mechanisms to identify the training needs and
priorities of Region I. (No opportunity.)
The RTC and IMS could benefit from regular connections to other European training
organizations through associate membership of EUMETCAL (under EUMETNET) and
participation in CALMet, and through improved coordination with other WMO RTCs that
offer courses in agrometeorology. The report also recommends that the RTC consider
closer cooperation with RTCs in Florence and Niamey. (Regular collaboration with RTC
Italy has occurred, including faculty exchanges, and IMS has established a
memorandum of cooperation with EUMETCAL, and is considered a cooperating partner.)
If a course or courses to satisfy the BIP-M are developed, the centre should identify
ways that these courses can be shared with students from other countries, either
through attendance at a residence course, or through distance learning. (No
opportunity.)
WMO Regional Training Centre in Italy

The WMO RTC in Italy was recognized by the EC at its thirty-fifth sesion in 1983 as a WMO
RTC. The National Research Council of Italy (CNR) is the principal public research organization
for Italy, promoting innovation and competitiveness of national industries, internationalization
of the national research system, and providing technological and scientific solutions for the
emerging needs of the public and private sectors. The CNR is part of the Ministry for
Education, Universities and Research.
The proposed WMO-recognized RTC is a collaboration between the Institute of Biometeorology
(IBIMET) and the Laboratory of Monitoring and Environmental Modelling for Sustainable
Development (LaMMA) organizations within CNR. IBIMET is part of the Agri-food and
Biosciences Department of CNR, with units in Firenze, Bologna, Sassari and Roma. The
institute is focused on earth observations, the relationship between meteorology, climate and
vegetation, and on appropriate land use and rural development. LaMMA also serves as the
meteorological service for the Tuscany region and is a joint project of CNR and the Tuscany
regional government. IBIMET has a staff of about 100.
The RTC which exists today was established in 1987 in Florence on the campus of IBIMET.
Earlier, training programmes were sponsored in cooperation with the University of Florence
which offered the MSc in Applied Meteorology. Since 1987, the RTC has evolved to specifically
include students from both WMO Regions VI and I, and has covered diverse topics including
remote sensing, geographical information systems (GIS) and information and communication
technology (ICT) for agrometeorological and environmental analysis. More recently, course
offerings have been focused on climate services applications, including use of seasonal climate
forecasts and climate services for disaster prevention. IBIMET has also recently established a
Climate Services Training Initiative website available at https://training.climateservices.it/.
IBIMET and the RTC bring connections to a number of international organizations including
WMO, the Food and Agriculture Organization (FAO), the World Food Programme (WFP), the
African Centre of Meteorological Applications for Development (ACHMAD), the Universities of
Dakar and Niamey, the United Nations Convention to Combat Desertification (UNCCD) and the
European Cooperation in Science and Technology (COST).
Recommendations made during last review undertaken in November 2013
are as follows:
(a)
(b)

The centre is encouraged to explore additional course offerings, including collaborations
with the Italian Meteorological Service. (The RTC has expanded its course offerings and
offered remote lectures for the RTC in Israel.)
It is suggested that the centre offer prerequisites and portions of courses online, using
e-learning to keep former students up to date on recent advances, and looking for ways
to offer continuous professional development. (The RTC has been highly innovated in
their use of blended learning in their course offerings in recent years.)

RA VI-17/INF. 3.5(1), p. 3
(c)

While IBIMET has a strong record of work in Africa, including 35 training sessions over
the last two years, the review team was concerned that there did not seem to be
adequate formal mechanisms in place to identify the training needs and priorities of
Region I. (The process of identifying training needs and priorities of Region I remains in
the form of ongoing interactions in the region through courses and other projects for
now.)
While the IBIMET facilities are excellent, there is currently no formal plan to provide
accommodation for students while they attend courses. This needs to be addressed
before courses are announced and students apply. (The RTC has found adequate
methods of hosting students through low-cost hotel accommodation and
transportation.)
The RTC and IMS could benefit from regular connections to other European training
organizations through membership of Eumetcal (under EUMETNET) and participation in
CALMet. (The RTC is not a member of Eumetcal, nor has it been able to participate in
CALMet since 2013, but has participated a great deal in the 2015 WMO Course for
Trainers in RA-VI, which has greatly increased connections.)

(d)

(e)

3.

WMO Regional Training Centre in the Russian Federation

The WMO RTC in the Russian Federation was recognized by the EC at its forty-sixth session in
1994 as a WMO RTC. The RTC has three components: the Advanced Training Institute of
Roshydromet (ATI), the Russian State Hydrometeorological University (RSHU), and the
Moscow Hydrometeorological Technical School (MGMTEH); the RTC also offers long-term,
short-term and online education and training.
I.

Advanced Training Institute of Roshydromet

The ATI is for managers and specialists of the Russian Federal Service for Hydrometeorology
and Environmental Monitoring (Roshydromet) and was founded in April 1988. It provides
additional vocational training and education in the areas of hydrometeorology, ecology and
environmental monitoring, as well as administrative and economic activities. It is located in
Kuchino, Moscow. The main areas of training and advanced training are: hydrometeorological
support of the national economy; ecology and environmental monitoring; mastering and
operating advanced technologies; activities of organizations and institutions under present-day
economic conditions; and use of computers in hydrometeorology.
The ATI has been granted a licence by the State Committee for Higher Education to provide
vocational training and education activities as well as to issue state certificates. The ATI is a
full member of the Russian Interstate Association of Postgraduate Education (MADPO) and is a
partner of the European Project “Development of qualification framework in meteorology”
(QualiMet). More information about ATI can be obtained at www.meteorf.ru/srv/ipk.
II.

Russian State Hydrometeorological University

The RSHU is a leading university in the Russian Federation specializing in hydrometeorology. It
was established in 1930 in Moscow and transferred to Leningrad in 1944 as the Leningradskii
Hydrometeorological Institute. In 1992 it was renamed Russian State Hydrometeorological
Institute of the Russian Federation and three years later was recognized as a (as then termed)
WMO Regional Meteorological Training Centre. In 1998 it was recognized by the Ministry of
Education of the Russian Federation as a university centre bearing the present name.
WMO and RTC Russian Federation signed the first agreement in 1994. RSHU as a Russian RTC
component signed a memorandum of understanding (MoU) with WMO concerning the offer of
fellowships in 1995. An updated MoU was signed in 2014. Up to October 2017, almost 100
long-term fellowships for BSc, MSc and PhD degrees have been awarded by WMO to study in
RSHU, students coming mainly from RA-VI, RA-II and RA-I, and majoring in meteorology,
hydrology and environmental disciplines. According to the 2014 MoU, "RSHU provides not less
than 30 scholarships per year to WMO Members, with a special focus on the developing and
least developed countries. WMO will endeavour to provide supplementary funding to the
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Russian Federation scholarships for up to five fellows per year". There are now 14 ongoing
fellows in RSHU.
The RSHU is funded through the Government of the Russian Federation and offers
undergraduate, graduate and postgraduate courses in meteorology, hydrology, oceanography,
ecology and economics, accredited by the Ministry of Education, under six faculties. More
information about RSHU can be obtained at http://www.rshu.ru/eng/.
III.

Moscow Hydrometeorological Technical School

The MGMTEH provides training for mid-level technicians of the Roshydromet in the area of
hydrometeorology. The college facilities are located nearby ATI and include a laboratory
training building and a weather training station with a hydrometeorological post. In addition,
hostel accommodation is provided to students when necessary. The college trains technicians
in the following specialties: meteorology, hydrology, operational use of meteorological ITC
systems and efficient environment management and protection. The graduates receive a state
diploma of secondary vocational education. Both the ATI and the MGMC are part of the six
hydrometeorologically oriented training and educational institutions of Roshydromet dedicated
to maintaining a high education level of its employees.
Recommendations made during last review undertaken in June 2011 are as follows:
(a)

(b)

(c)

4.

The present interaction between all RTC components under the guidance of the
Coordinating Council should be strengthened to assure that the Roshydromet modern
hydrometeorological equipment is available for training. (This interaction has been
highly evident in recent years under the direction of Ms Anna Timofeeva. A delegation
from RSHU and ATI visited WMO in Geneva in 2017 to discuss the WMO RTC
relationship and internal plans.)
The cooperation with other RTCs should be increased with a view to expanding the
exchange of training materials, implementing joint training events and exploring other
areas of collaboration. (The RTC continues to cooperate as a WMO VLab Centre of
Excellence, and to collaborate on projects such as “Adaptive learning environment for
competence in economic and societal impacts of local weather, air quality and climate”,
and assist the NMHSs of RA-II and RA-VI (for example, the recent official visit by
Kyrgyzgidgromet).)
The present plans and initiatives to expand on CAL-based approaches should be
implemented as soon as possible. (The RTC has offered distance learning courses for
aviation meteorology personnel and a regional online course for trainers of the
Commonwealth of Independent States, among other initiatives.)
WMO Regional Training Centre in Turkey

The WMO RTC in Turkey was recognized by the EC at its fifty-first session in 1999 and offers
training facilities at four different locations: Ankara, Istanbul, Marmaris and Alanya. Although
the RTC has offered long-term initial training in meteorology at the meteorological technician
level in the past through the Anatolian Meteorological Technical High School (AMTHS), this has
been discontinued since 2009. The RTC concentrates its activities on very short-term (1 to 3
weeks) training events covering a wide range of topics of interest for the professional
development of meteorologists in the area. The RTC is fully funded by the Turkish State
Meteorological Service (TSMS), and all trainees benefit from a no-fee policy including training,
board and lodging, and airport transfers. Accommodation and training facilities are maintained
at the highest standard, including international standard conference facilities in Istanbul and
Ankara.
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Recommendations made during last review undertaken in December 2011
are as follows:
(a)
(b)

(c)
(d)
(e)
(f)

A mandate should be obtained from TSMS on the use of the RTC facilities for the
training of TSMS personnel at the meteorologist and/or meteorological technician level.
The RTC should liaise with RTC partners (prospective as well as current ones) to
enquire on their needs for developing a sustainable offer for long-term (Basic
Instruction Package for Meteorologists (BIP-M) and/or Basic Instruction Package for
Meteorological Technicians (BIP-MT) courses, taking into account the latest decisions of
WMO Congress on training and competencies, including for aviation.
An MoU should be concluded with a relevant university (e.g., Istanbul Technical
University) by which the RTC could organize long-term BIP-M and/or BIP-MT courses
that would be recognized at university-degree level.
A procedure should be included for the selection and training of trainers as part of the
TSMS QMS.
The use of distance-learning techniques should be developed to enhance the
effectiveness of short-term training sessions (preparation and follow-up).
There should be regular liaison with RA-VI and with NMHSs to identify their major
training needs and to adjust the RTC training activities accordingly; the RTC should also
report back on a regular basis to RA-VI and WMO.
___________

Annexes: 4
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Annex I: Trainees served by the Regional Training Centres in 2015

Courses offered
Country

International participants

RTC component
Long

Short

Total

Male

Female

Israel

PTCAM

0

2

49

34

15

Italy

IBIMET

0

1

19

11

8

Russian Federation

ATI

0

5

39

10

29

Russian Federation

RSHU

23

9

379

176

199

Russian Federation

MGMTEH

1

0

0

0

0

Turkey

TSMS

0

0

0

0

0

24

17

486

231

251

GRAND TOTAL

___________
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Annex II: Trainees served by the Regional Training Centres in 2016

Country

RTC
component

Courses offered

International participants

Long

Short

DL

Total

Female

Male

Israel

PTCAM

0

1

0

0

0

0

Italy

IBIMET

0

1

1

0

0

0

Russian Federation

ATI

0

4

3

0

0

0

Russian Federation

RSHU

22

5

9

330

160

170

Russian Federation

MGMTEH

3

0

0

24

19

5

Turkey

TSMS

0

9

0

0

0

0

25

20

13

354

179

175

GRAND TOTAL

___________
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Annex III: Review status of the Regional Training Centres in 2016

Region

Country(Nr. of Components)

Recognition

1st Review

2nd Review

Israel

1994 (EC-46)

February
2007

December
2013

Italy

1983 (EC-35)

November
2004

November
2013

Russian Federation(3)

1994 (EC-46)

June 2004

June 2011

Turkey

1999 (EC-51)

April 2004

December
2011

RA-VI

___________

3rd
Review
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Annex IV: Short courses of RA-VI Regional Training Centres co-sponsored in 2016

Event Title

Start Date

End Date

City

Country

Climate Change and Agriculture

14-May-2017

24-May-2017

Shefayim

Israel

Advanced Workshop on "Meteorological
Warnings"

6-Nov-2017

16-Nov-2017

Bet Dagan

Israel

Climate Services for Disaster Prevention

20-Nov-2017

1-Dec-2017

Florence

Italy

MetcapPlus Visualization Software
Package

24-Apr-2017

28-Apr-2017

Alanya

Turkey

Upper Air Observing Systems

16-Oct-17

20-Oct-2017

Istanbul

Turkey

Operation and Maintenance of Radar
Systems

6-Nov-2017

10-Nov-2017

Marmaris

Turkey

AWOS Installation, Maintenance and
Operation

13-Nov-2017

17-Nov-2017

Ankara

Turkey

___________
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OUTCOME OF THE WMO SYMPOSIUM ON EDUCATION AND TRAINING
(Symposium Statement)

The participants of the Thirteenth World Meteorological Organization (WMO) Symposium on
Education and Training (SYMET-13), 30 October – 1 November 2017, Needham’s Point,
St. Michael Bridgetown Barbados:
Deliberating on the theme “Education and training for human resource development in
meteorological and hydrological services”,
Noting the various international and national initiatives and commitments to address global issues
related to natural disasters, environmental degradation, the United Nations 2030 Agenda for
Sustainable Development, the Small Island Developing States Accelerated Modalities for Action
(SAMOA) Pathway and the Sendai Framework for Disaster Risk Reduction,
Further noting the major initiatives and issues that are driving change within the WMO
community, as well as the initiatives and issues that are driving change within the wider education
and training sector of the global economy,
Recalling the agreed key thematic areas requiring further development to enable the WMO
education and training community to address the increasing education and training requirements,
Expressed the following key observations and conclusions:
•

The 2017 WMO Education and Training Survey on human resources requirements of
National Meteorological and Hydrological Services (NMHSs) reveals a growing deficit in the
capability and numbers of adequately educated and trained staff required to provide
meteorological, climatological and hydrological services in many countries and territories.

•

Limited staff numbers and capabilities could lead to NMHSs facing increased competition
from alternative providers of weather, climate or water services.

•

Rapid advances in scientific innovation and technological developments require
corresponding update training of NMHS personnel.

•

The research capability of current and future generations needs to be developed as a
critical part of a robust training programme.

•

For NMHSs to provide the range of services required to address the sustainable
development and disaster risk reduction goals, increased funding is required to support the
initial and ongoing education and training of NMHS personnel.
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•

Governments, as well as national and international stakeholders, need to be made more
aware of the importance of increasing support for formal education and continuous
professional development of meteorologists and hydrologists.

•

The evolving requirements of users, increasing regulation and resource accountability by
national governments and development partners requires middle-level and senior
managers in NMHSs to possess increased planning, communication, legal awareness,
advocacy, financial and personnel-management skills.

•

The development of the WMO competency and qualification frameworks and their inclusion
in the WMO Technical Regulations, particularly those related to the provision of
aeronautical meteorological services, have raised the importance of, and support for,
education and training within the NMHSs.

•

Personnel from NMHSs across the globe are increasingly accessing meteorological
products, data, education and training opportunities via the Internet. While some countries
are still experiencing limited bandwidth and access, the situation is improving and the
WMO education and training community is continuing to improve its online as well as
classroom courses and delivery.

•

As the WMO education and training community works with students from many countries,
awareness of language, gender and cultural issues needs to be addressed across all
activities.

•

Cooperation between universities, NMHS training centres, WMO Regional Training Centres
and international education and training partners provides a solid foundation for: increased
sharing of teaching and learning resources and approaches; collaboration on development
and delivery of education and training opportunities; developing model or common
accreditation, certification, evaluation and assessment systems and their underlying quality
control systems; and developing shared tools and platforms for developing, delivering,
monitoring and reporting education and training activities.

•

The feasibility activities in the WMO Global Campus demonstration show positive progress.

Made the following recommendations:
•

The resourcing for infrastructure and personnel of the national and regional educational
training institutions needs to be increased to meet the growing demands for
meteorological, climatological and hydrological education and training across all societal
sectors.

•

Management, leadership, communication and advocacy skills need to be introduced into
initial and continuous professional development programmes for meteorological and
hydrological professionals.

•

The WMO regulatory material setting the standards for initial education and training of
meteorological, climatological and hydrological personnel should be regularly reviewed and
updated in light of the evolving service requirements.
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•

The Technical Commissions are requested to examine approaches to assist service
providers streamline the workload associated with setting up and maintaining competency
systems and assessment.

•

The WMO Global Campus concept should be further developed by the WMO education and
training community for operational implementation during the 2020 to 2023 financial
period.

•

The WMO Secretariat is requested to play an active role in supporting the development and
ongoing activities that comprise the WMO Global Campus concept.

SYMET-13 participants called for support and action at national, regional and global levels to
assist WMO and its NMHSs to develop and deliver improved services to the Member States by the
provision of adequate facilities and resources for education and training in weather-, water- and
climate-related fields.
SYMET-13 participants called upon WMO, international development partners, authorities of
countries and territories, and other stakeholders to take into account recommendations arising
from this Symposium in their recurrent and development socioeconomic endeavours.
SYMET-13 participants recalled their critical role in following the recommendations themselves as
well as influencing their institutional, national and regional authorities to implement the
recommendations from this Symposium.
SYMET-13 participants further requested WMO to publish the outputs of this Symposium to enable
widespread reference to, and use of, the key issues and recommendations from the Symposium.
SYMET-13 participants further noted the potential for the publication of the Symposium outcomes
to promote and set the agenda for meteorological, climatological and hydrological education and
training for the next decade.
Participants expressed appreciation to the Government of Barbados for hosting the Symposium;
to WMO, the Caribbean Meteorological Organization and the Caribbean Institute for Meteorology
and Hydrology for organizing the Symposium, and the United States National Oceanic and
Atmospheric Administration National Weather Service for providing resources that enabled the
delivery of the event.
Bridgetown, Barbados, 1 November 2017.
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ABRIDGED DRAFT PLAN FOR A EUROPEAN METEOROLOGICAL SERVICES NETWORK
EDUCATION AND TRAINING PROGRAMME
In Autumn 2016, during the European Meteorological Services Network (EUMETNET)
Assembly 17, and the Scientific Technical Advisory Committee (STAC) 13 meetings, the
Working Group on Education and Training (WGET) proposal for the EUMETNET strategy for
education and training (E&T) was discussed and was adapted as uncontroversial. Since then,
WGET has worked on a plan for a future EUMETNET E&T programme, defined requirements
and positioned this work in the context of the global education and training community.
WGET suggests that the EUMETNET E&T strategic plan should be composed of three
components, as illustrated in the following figure:
(a)

A marketplace functionality;

(b)

A training consultancy;

(c)

A joint E&T infrastructure with accompanied support.

The benefits of this approach would include cost efficiency, through the provision of training
resources that fulfil the needs of multiple stakeholders; the facilitation of coordination in work
taking place in other international organizations and EUMETNET members’ training bodies or
activities; (unexpected) collaboration between members; innovation of the training process;
and through more efficient procurement processes.
The marketplace functionality
“Marketplace” is a metaphor for a place to ask questions, to be informed, to find solutions, and
to create and maintain links between institutions. It should be the central place to go for all
meteorologically related training, and should be easy to access and use. It is proposed that the
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marketplace be composed of an organizing entity to moderate it, supported by online
functionalities. The marketplace should also be outward looking internationally, and therefore
this functionality should take advantage of the capabilities being developed by the WMO Global
Campus initiative.
The marketplace functionality should:
Provide a broker, with a helpdesk function where it is possible to make enquiries;
Include animation, moderation and enabling constraints, rules and procedures to support
efficient functioning;
Include legal guidance on the reuse of materials, information or any other content
available with the E&T programme;
Act as a neutral mediator to enable the solving of problems; to get projects started
through seed funding or collaborations; and to negotiate changes to capability, regulations
and materials;
Manage the tensions that may arise between the different agendas, size aspirations and
mandates of participants.
Training consultancy
The Working Group on Education and Training aims to strengthen the quality of training
through development of a community of practice and support in instructional design, training
management and stimulation of innovative training approaches.
The training consultancy will:
Support training managers to make sure that they know what is available for new trainers
and how the meteorological education system works;
Develop and run community-wide needs assessments, coordinating with WMO needs
assessments where possible;
Support members to improve their capability in instructional design;
Facilitate a network for friendly support from peers;
Introduce new training practices and trends from both within and outside our community
through, for example, the organizing of conferences and workshops for trainers, and
support to the WMO Education and Training Office to run the Regional Association VI
training of trainers;
Share success stories about training activities;
Improve the use of resources;
Encourage the community to talk about quality and help to set and/or to reach quality
standards in training (this includes the competency standards).
A joint EUMETNET E&T infrastructure with accompanied support
With a joint E&T infrastructure and support, WGET aims for a common set of learning
technologies to support training and collaboration, as well as opportunities to share tools and
expertise.
The joint EUMETNET E&T infrastructure should:
Manage the shared (state-of-the-art) infrastructure(s) including the current technical
suite:
−

Learning Management System (Moodle);

−

Video-conferencing system tailored for online training activities;

RA VI-17/INF. 3.5(3), p. 3
−

Document collaboration environment;

−

Calendar of events (through Global Campus);

Manage ecology of learning technologies, be aware of what is needed and what is the
best solution for the problem at hand;
Conduct research to identify technical solutions;
Define user needs and write the required documents;
Manage contract placement and procurement;
Maintain a list of free and open source software tools that the E&T community may find
useful;
Provide support and training on how to use the shared infrastructure;
Enable sharing of infrastructure and skills between individuals and institutes within
Europe (for example, simulators, MOOCs);
Support the network of training technical support officers across EUMETNET members.
Note
This is a draft plan, and no decision has been made on implementation. The decision will be
made by the EUMETNET Assembly. For more information, please contact the WGET
chairperson at pelkwijk@knmi.nl.
___________
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ELEMENTS FROM THE CASE FOR RECOGNIZING SPAIN’S
WMO REGIONAL TRAINING CENTRE
See https://owncloud.aemet.es/index.php/s/cnFgPncFAgZE0cW for the full report.
Spain's National Meteorological Agency (AEMET), the sole component of the (proposed)
Regional Training Centre (RTC), would have the following three agencies as collaborators:
•

Centre for Climate Change (C3) at Rovira i Virgili University (URV)
(http://www.c3.urv.cat/; http://www.urv.cat/en/).

•

The Spanish Agency for International Development Cooperation (AECID)
(http://www.aecid.es/EN/aecid) provides financial and logistical support for training
activities (http://intercoonecta.aecid.es/intercoonecta/centros-de-formaci%C3%B3n).

•

The Barcelona Supercomputing Centre (BSC), supports SDS-WAS. (http://sdswas.aemet.es/).

...
In accordance with its statute, AEMET is responsible for “contributing to the planning and
implementation of national policies in the field of international development cooperation
in the areas of meteorology and climatology, in coordination with other national and
international organizations carrying out these activities”.
AEMET’s cooperation programme has its maximum expression in training and qualifying
meteorology professionals worldwide. Thus, AEMET:
•

has been training professionals from other NMSs for nearly 50 years;

•

has been teaching the WMO Class-II course for decades, and is currently teaching the
second edition of the BIP-M course;

•

has promoted the Conferences of Directors (CIMHET and AFRIMET) as a specific vehicle
for cooperation in Ibero-America and Africa;

•

is capable of identifying training needs on a regional scale and responding to them;

•

has promoted and supported training activities with a total duration of more than
3,000 hours, whether face-to-face, distance or blended, for more than
1,000 professionals;

•

is ready to collaborate with WMO in mobilizing resources for training activities.

Some of the most important milestones in AEMET’s long history of international development
cooperation are the following:
•

1969. WMO´s Class II course for foreign students in Spain on fellowships.

•

1992. CIMHET (www.cimhet.org) and the Ibero-American Meteorological
Development Cooperation Programme (RA III and RA IV). CIMHET, in collaboration
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with WMO, meets regularly to review, prioritize and approve by consensus the
corresponding multi-year action plans that are mostly financed by a fiduciary fund
created by Spain.
•

1994, 2007 and 2011. Memorandums of understanding signed between Spain
and WMO with the aim of collaborating within the WMO Voluntary Cooperation
Programme, mainly related to capacity development and professional and specialized
training.

•

2007. AFRIMET. Spain promoted the creation of the Conference of Directors of
Meteorological and Hydraulic Services of West Africa (AFRIMET). Major projects include
HEALTHMET, METAGRI, and MARINET.

•

2007. The Mediterranean Climate Data Rescue Project (MEDARE).

•

2010. SDS-WAS and SDS-Africa Project. Since 2010 Spain has hosted the Sandstorm
and Duststorm Warning Advisory and Assessment System (SDS-WAS) (http://sdswas.aemet.es/), including the creation in Barcelona of the RSMC-ASDF for North Africa,
the Middle East and Europe, managed and financed jointly by AEMET and BSC (Barcelona
Supercomputing Centre).

•

2013. Mediterranean Climate Outlook Forum (MedCOF). AEMET coordinates
MedCOF.

...
The RTC will be a pivotal element of Spain’s cooperation through four Regional Associations, by
implementing training and qualifying activities on a regional scale. This distinguishing feature
is based on the current existence of four training centres in Ibero-America managed by the
Spanish Cooperation Agency (AECID), which constitute a magnificent complement to AEMET’s
own facilities in Spain and are ideal for improving the efficiency of training management in that
region.
AEMET meets all benchmark requirements for an RTC, as set by Technical Regulations
(WMO-No. 49), Volume I.
...
For all the above, AEMET, on behalf of Spain, is requesting recognition as a WMO RTC, in
collaboration with Rovira i Virgili University, AECID, and BSC.
___________
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ONGOING DIALOGUE ON PUBLIC-PRIVATE ENGAGEMENT AND
INTERNATIONAL WEATHER ENTERPRISE

References
•

Report of the three special panels on creating a “Global weather and climate ready society”,
Future Weather Enterprise, WMO World Weather Open Science Conference (WWOSC-2014)

•

Resolution 67 (Cg-17), WMO Guidance on partnership with the private sector

•

Decision 73 (EC-68), Cooperation between the public and private sectors for the benefit of
society

•

Decision 61 (EC-69), Public–private engagement: A road map to the Eighteenth World
Meteorological Congress

Background
For the last four years there has been an intensive dialogue between the stakeholders of the so
called “international weather enterprise (IWE)” and the related subject of “public-private
partnership (PPP)” or “public-private engagement (PPE)”. This discussion could be traced
through four major events:
(a)

WMO World Weather Open Science Conference (WWOSC-2014), Montreal,
Canada, 16-21 August 2014

During this event, a two-day special session, co-sponsored by the American Meteorological
Society (AMS) and the Canadian Meteorological and Oceanographic Society (CMOS), focused on
enhancing collaboration across the weather enterprise to benefit societies worldwide. The three
Panel discussions involving experts from the five sectors of the Weather Enterprise (Public,
Private, Academic, NGO and Meteorological Societies) resulted in collecting a wealth of ideas
from different perspectives of panelists. Given the scope of the challenges and opportunities
within the weather enterprise, the WMO was encouraged to engage in the analysis of the
suggestions contained in the report of the session and come up with a prioritized list of
recommendations and time frames required to move forward effectively.
(more information: https://public.wmo.int/en/resources/bulletin/future-of-weather-enterprise-1)
(b)

Seventeenth WMO Congress, Geneva, 25 May–12 June 2015

Congress discussed the Future role of the private sector in meteorology (agenda item 9.6).
Congress highlighted the different, and at times, complementary roles and responsibilities
of NMHSs, academic institutions, research and technological agencies, and the private
sector. Congress agreed that closer interactions between the public and private sectors
could stimulate innovation and facilitate cross-fertilization, ultimately benefitting the
achievement of the WMO Strategic Plan and Expected Results. Congress noted that WMO
has a unique opportunity to initiate this interaction and emphasized that inaction may limit
the benefits to be derived for the users. In its Resolution 67 (Cg-17) Congress requested
specifically “the regional associations and the technical commissions to investigate the
opportunities and challenges related to partnerships with the private sector, developing
guidance and advice which includes identifying opportunities for dialogue with the private
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sector in their workplans, documenting positive and constructive examples of partnership,
identifying existing relevant WMO principles, policies, guidelines and standards that require
consideration and advise the Executive Council accordingly, to help both the public and private
sectors to avoid conflicts and encourage cooperation”. Congress also requested “the Executive
Council to guide the development and monitor guidance material and advice to support
effective engagement between the National Meteorological and Hydrological Services and the
private sector and report on the implementation of the present resolution at regular sessions of
the World Meteorological Congress”.
(more information: https://library.wmo.int/opac/doc_num.php?explnum_id=3138, pp. 216 - 217)
(c)

Sixty-eighth Session of the Executive Council, Geneva, 15–24 June 2016

During EC-68 a Special Dialogue on the Complementary and Cooperative Contributions of
Public and Private Sector Institutions to Meteorology and Hydrology was conducted. The
dialogue session included speakers and panellists from both public and private sector
stakeholders (see the dialogue summary in the attachment to this INF document). EC
formulated a set of 18 Key Issues to be addressed in developing policies and principles for
engagement. The results of the special dialogue and guidance for its continuation were
summarized in the Decision 73 (EC-68).
(more information: https://library.wmo.int/opac/doc_num.php?explnum_id=3166, pp. 232 - 237)
(d)

Sixty-ninth Session of the Executive Council, Geneva, 10–17 May 2017

Following the directions given by Cg-17 and EC-68, the EC-69 session continued the
discussions on public-private engagement and adopted Decision 61 (EC-69) Public–private
engagement: A road map to the Eighteenth World Meteorological Congress. EC reinstated that
the PPE was of high importance for the Members and that “WMO can provide a neutral
platform for fostering constructive dialogues among all the parties, taking into consideration
the differences amongst its Members”. EC discussed the approach to be undertaken in
furthering the dialogue with the private sector and agreed:

(1)

That there is some urgency to better equipping NMHSs, through WMO, to engage actively
and positively with private sector organizations, not least to ensure that essential
national mandates, including the importance of a single authoritative voice in relation to
safety of life and property are sustained;

(2)

That in accordance with the aims and purposes of the Convention of WMO, a policy
framework on public-private engagement would be beneficial to the Organization and
should be prepared for consideration and approval at the next World Meteorological
Congress (Cg-18);

(3)

That early engagement between WMO and key representatives of the private sector, such
as the HMEI, as well as other relevant stakeholders, including academia, to explore areas
for collaboration and to obtain feedback on the evolving policy framework would be
beneficial and would assist its further development and implementation for net public
benefit;

EC-69 endorsed a draft Policy Framework for Public-Private Engagement which was annexed to
Decision 61, and requested its completion by EC-70. WMO president and the presidents of the
regional associations were requested to play an active role in this action. In addition, EC-69
endorsed a work programme on the subject of PPE and IWE until Cg-18 in June 2018 with the
understanding that Congress will consider an appropriate policy act thereof.
(more information: https://library.wmo.int/opac/doc_num.php?explnum_id=3645, pp. 283 - 292)
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Recent developments and follow up of Cg and EC resolutions and decisions
To ensure the accomplishment of the tasks agreed by Cg-17, EC-68 and EC-69, and meet the
expectations of Members in this regard, Secretary-General engaged additional resources to
work on the PPE: a consultant has been hired (Mr John Hirst, UK) and one secretariat staff
member has been relocated to deal with the subject (Mr D. Ivanov, former Chief, Aeronautical
Meteorology Division).
Recent events:
World Bank GFDRR GWE Seminar, Washington DC, 28 November 2017
A Global Weather Enterprise (GWE) Seminar was organized by the World Bank Group in
collaboration with the WMO and facilitated by the American Meteorological Society. Participants
from across the public, private and academic sectors were invited to the Seminar to discuss
the opportunities and risks associated with the future of the GWE. The rationale for the
Seminar was based on the understanding that the Global Weather Enterprise was going
through a major structural change due to: rapid development of technologies; public-sector
funding being under pressure; the needs of the society requiring more accurate and reliable
hydro-meteorological information to protect people and property from increasing hazards and
climate change. All these factors suggest that the Global Weather Enterprise should grow
substantially over coming years.
The engagement of the World Bank in the GWE dialogue is based on the recognition of the
importance of the sector for strengthening resilience and adaptation to climate change.
Therefore, the World Bank has significantly increased its support to national meteorological
and hydrological services in developing countries. Since 2010 the World Bank hydro-met
portfolio increased from 25 projects with total funding $270 million to 67 projects with funding
reaching $900 million. Still it is not enough and we believe that larger scale and more efficient
engagement between the public and private sectors is essential, and inclusion of academia in
this process is critical too.
WMO participated in this dialogue with its mandate of the global authoritative organization
specializing in weather, climate and water. It was highlighted that the WMO permanent
representatives are appointed by the governments to represent the interest of their countries
including the private sector. The success of WMO has been based on free exchange of high
quality standardized observations and of scientific and technical know-how worldwide. WMO is
interested in playing a leading role in engaging private sector providers of observations and
services in its activities. This engagement is expected to speed up within the coming months
and years.
AMS-2018 WMO side event on IWE
The AMS-2018 event was organized as a follow up of the WB Seminar (November 2018). The
event was hosted by the WMO Secretary-General and moderated by Jack Hayes (AMS). There
were more than 50 participants from the public sector (NMHS), private sector and from
academia institutes. The purpose of this short meeting (2 hours) was to identify obstacles for
successful collaboration and engagement between the IWE sectors.
Among the key issues identified by the two recent meetings were those related to:
•

Observational data and its access (policies and practices);

•

Partnership models;

•

Financing of basic networks (and in general);

•

Acceleration of the use of advanced technology;
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•

The need for clear definition of the roles and responsibilities of the sectors;

•

The “authoritative voice” of NMHSs;

•

The PP engagement focused on improving access to critical information by LDCs and
SIDS;

•

Mechanisms for engagement of private and academia sectors in the WMO standardmaking and decision-making processes;

•

Need to develop a code of ethics for all IWE stakeholders.

Enhanced working arrangements
The dialogue between the public, private and academia sectors could be facilitated if all
sectors are adequately represented at international level. Currently, the Association of HydroMeteorological Equipment Industry (HMEI) is best positioned as organization of private sector
companies. While its members in the past were predominantly equipment manufacturers,
some of the major service provider companies (like, Accuweather, Panasonic Weather
Solutions) are also HMEI members nowadays. The cooperation between the WMO and HMEI
has a long history and it is believed that it would also support the PPE process; an update of
the working arrangements between the WMO and HMEI is envisaged in this regard.
WMO will continue cooperating with other organizations representing the private sector, such
as the International Association of Broadcast Meteorologists (IABM). Recently, we have been
contacted by the International Forum of Meteorological Societies (IFMS) with a proposal for
establishment of formal working arrangements; this proposal is being considered for
submission to EC-70 in June this year.
Concerning the academia sector, one of the tasks is to identify appropriate representation for
the dialogue and discussion in the IWE context.
Activities planned by EC-70 and Cg-18
To ensure the follow up of the Decision 61 (EC-69), several tasks are considered as a priority:
•

Conduct a global survey with Members’ PRs on the status of PPE at national level – to
establish a baseline and inform EC-70 and Cg-18 decisions; it is planned to launch the
survey by second half of February;

•

Collaborate with the WB GFDRR in organizing the InterMet Asia GWE event (10 April
2018, Singapore);

•

Finalize the PPE Policy Framework for consideration by EC-70;

•

Collect inputs from all RA sessions planned until Cg-18 on the PPE and IWE subject;
identify main concerns and risks from NMHS’s perspective;

•

Collect and promote good practices and win-win solutions based on PPE;

•

Organize a WMO event (in collaboration with WB and HMEI) on the International Weather
Enterprise in the 4Q of 2018 (based on the plans for a “Madrid+10” event);

•

Prepare draft guidance material for consideration by Cg-18.

__________

Attachment: 1
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ATTACHMENT
Annex 1 to Decision 73 (EC-68)
SUMMARY OF THE SPECIAL DIALOGUE ON THE COMPLEMENTARY AND
COOPERATIVE CONTRIBUTIONS OF PUBLIC AND PRIVATE SECTOR INSTITUTIONS
TO METEOROLOGY AND HYDROLOGY
EC-68 recognized the importance of this timely and initial dialogue at international level
between public and private sector stakeholders, and that the respective strengths of the
public and private sector vis-à-vis the provision of weather, water, and climate services
could be complementary and reinforcing.
The dialogue reinforced the important role of Governments that have the ultimate
responsibility to keep citizens safe from natural hazards and that they generally assign this
responsibility to its NMHS to act as the “authoritative voice”. However equally, it was also
recognized that private sector contributions play an important role in supporting the entire
value chain in meeting this responsibility in addition to provision of tailored services to users
in support of economic and environmental goals of Governments and other stakeholders.
The Council further observed that with globalization, there were instances where multinational companies were creating forecasts and services in countries, which could be at odds
with the authoritative forecasts and warning provided by the NMHS that could lead to
confusion among the public and other stakeholders, increasing the risks to public safety.
WMO, through a set of agreed principles and policies, could play a major role in facilitating
the PPP at regional and local levels and establishing “rules of engagement”, especially with
respect to warning services.
EC members recognized that NMHSs are now in an accelerated changing environment in
terms of technological advances and the increasing demand for more and more diverse
services from increasingly sophisticated and capable users. While basic research is, as a rule,
the domain/responsibility of the public sector, the widespread application of technologies,
especially those from the rapidly growing field of media, data, communications and
computing, often developed by the private sector, are required to meet the responsibility
Governments are placing on the NMHSs. This may be representing a paradigm shift for both
how public and private sectors operate and serve the end users of their services.
Both the public and private sectors operate in a rapidly changing business landscape.
Technological advancements and related trends like “big data” and “crowd sourcing”, the
appearance of commercial observing networks, data and service providers, the affordability of
digital technology, all are game changers that require rapid adaptation and changing
behaviours from both the NMHSs and the private sector. In this dynamic, the private sector
may contribute by accelerating the uptake of technological innovations, and be able to assist
NMHSs in providing more efficient, attractive and accessible personalized services. NMHSs will
benefit in working with private sector partners to introduce those innovative methods into
their own operations. There are many opportunities for optimization and efficiency through
integration of networks, computing power and service delivery through use of social media,
etc.
While the private sector has been present in the weather enterprise for decades, the current
rapid developments in information technology coupled with the ever growing demand for
environmental data, information and services to address emerging needs, provides new
grounds for the growth of the private sector, in particular in the provision of sector- or userspecific services. At the same time, the Council also noted that NMHSs in many countries are
under constant pressure from Government to reduce the public budget and this impedes
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their capacity to sustain the requisite services and infrastructure, easily adopt new
technologies and develop new services. In some regions the NMHSs have enhanced their
efficiency by working more closely together by establishing common infrastructures and by
sharing responsibilities.
The situation differs from country to country. For NMHSs whose budget is adequate and is
fully guaranteed by the Government, partnership with the private sector on the basis of
complementarity and mutual reinforcement is achievable, particularly where there are
legislative frameworks to guide such partnerships. However, in many countries NMHSs are
required to charge for services to supplement their public budgets and this leads to
competition with the private sector, which may not be based on a level playing field for
either partner. This is valid for several developed and developing country Members. The
Council noted that the situation is particularly dire in the least developed countries where
NMHSs experience severe problems in maintaining their basic functions, thus the
competition with the private sector is seen as a major threat.
A major concern for the publicly funded NMHSs is the sustainability of the infrastructure in a
competitive environment, particularly in cases of insufficient or only partial funding from the
central budget. Active services by the private sector may adversely impact the funding of
NMHSs either through the loss of revenue to private sector service providers or by higher
government authorities not recognizing the key role NMHSs play in providing basic data and
services which support private sector services. In either case, such loss of revenue would
reduce the ability of the NMHSs to maintain the basic observing infrastructures, which would
in turn negatively affect all players making use of the NMHS basic data, nationally and
internationally. Thus in developing the Public Private Partnership (PPP) scenarios,
consideration should be given to including cost-sharing arrangements to ensure
sustainability of basic networks and infrastructure, which is the backbone for any
hydrometeorological activities by all stakeholders. This is of particular importance for the
LDCs and SIDS. The Council recalled that the integrity of the global weather enterprise is
based upon the exchange of data that conforms to international standards.
EC-68 expressed strong support for a paradigm change and for looking at the PPP concept
as an opportunity for both sectors. Such a partnership should be characterized optimally by
cooperation rather than competition, and by mutual reinforcement and complementarity. A
clear goal should be the highest levels of community resilience and safety. Various scenarios
for achieving this goal could be explored, but clear delineation of roles and responsibilities is
essential. For example, private sector services could potentially fill gaps where NMHSs are
lacking expertise and resources, while at the same time some central and mandatory
functions of the NMHSs should be well recognized, respected and funded by Government.
Efficient collaborative solutions may help obtain stronger support from Governments.
There are a multitude of existing and potential business models, across both public and
private sectors. Thus the development of a broad set of international principles that provide
sufficient flexibility to different business models, could usefully be facilitated by WMO with
participation of a broad spectrum of interested stakeholders. In deciding the applicability of
principles to particular local conditions, it is important to recognize the role of Governments.
WMO could consider appropriate mechanisms, such as a global summit, to provide a forum
for discussion and building consensus on such a set of principles.
The Council also recognized that the situation differs in each country regarding the
presence, level of engagement and regulation of how the private sector engages in the
“Weather Enterprise” at national levels. The Council suggested that WMO could set the
playing field by developing policies that build on the principles for private sector
engagement globally and to provide guidance to Members, and specifically to NMHSs, on
how to demonstrate to their Governments, as well as the private sector, that NMHSs should
be the partner of choice.
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The building of a successful PPP on the expectations of “win-win” would require coordinated
and mutually shared agreed upon principles and values of partnership. While WMO clearly
represents the intergovernmental community in developing such a PPP environment, there
would need to be consideration of how the private sector as a whole might be represented in
such a PPP process, given the number and diversity of relevant private sector enterprises.
The WMO data exchange policies in Resolution 40 (Cg-XII), Resolution 25 (Cg-XIII) and
Resolution 60 (Cg-17) are recognized as central intergovernmental decisions that have
successfully guided the exchange of data and products to date. With new data types, data
providers and data users emerging, these intergovernmental decisions may need to be
reviewed and updated and Members strongly encouraged to consider implementing
complementary legal or regulatory measures, such as legislation at a national level.
The Council and the invited guests considered that the dialogue initiated by WMO at EC-68
should be continued and broadened to encompass all interested parties. An inclusive
approach with public sector, private sector and academia would assist in building the
principles of partnership.
Such principles should take into account among others, the need to:
•

Seek for win-win public-private partnerships scenarios that benefit society;

•

Recognize mandates and responsibilities stemming from international and national
legislation and regulations;

•

Articulate evidence-based policy options for ensuring a level playing field, fair and
equitable cost- and benefit-sharing;

•

Provide leadership on matters critical to weather, water and climate and to engage in
partnerships where joint action is needed to gain efficiency and better serve the society;

•

Promote adherence to international norms and standards in meteorology, hydrology and
climatology, in particular those promulgated by WMO, and facilitate their uniform
implementation;

•

Accelerate uptake of research and technological developments into operations and
stimulate the generation, translation and dissemination of valuable knowledge;

•

Keep the needs of developing countries, LDCs and SIDS in focus; combine efforts for
effective and efficient technical assistance to bridge existing gaps and develop their
capacity in using state-of-the-art technology in serving the societal needs in a
sustainable manner;

•

Monitor the situation and assess trends and advances in technology and business models.

___________
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COUNTRY PROFILE DATABASE AND MONITORING AND EVALUATION

Integration of monitoring and evaluation in the Country Profile Database Version 2.5
1.
Version 2.5 of the Country Profile Database (CPDB) was launched in
November 2017, integrating monitoring and evaluation and relevant survey data into a single
information repository. The latter replaced the Survey on Impacts of Achieved Results on
Members and other surveys previously used to collect monitoring data.
2.
The purpose was to reduce duplication, streamline the data collection process and
ensure access to institutional information and monitoring data. Once completed by all, CPDB
would contain comprehensive information on the whole WMO membership, which would be
retrievable ahead of constituent body sessions and as needed.
3.
Existing data in Members’ profiles was migrated to the new CPDB version.
Information on staffing and capacity development of National Meteorological and Hydrological
Services (NMHSs) was updated with the most recent data gathered from Members’ responses
to the WMO Survey on Human Resources Status of NMHSs (2017). Relevant data was also
imported accordingly from the latest Survey on Impacts of Achieved Results on Members
conducted in 2015.
Performance monitoring in 2016–2017
4.
The collection of monitoring data for the first biennium of the 2016–2019 financial
period is ongoing. In addition to the circular letter on the subject, dated 3 November 2017, the
Secretariat has involved the Monitoring and Evaluation Focal Points at the national level to
assist in the data collection process. Twenty-five Members from Region VI have a designated
Monitoring and Evaluation Focal Point.
5.
As of December 2017, 15 Members from Region VI have fully provided the
monitoring and evaluation data requested by updating their respective CPDB profile, 6 have
provided partial data, and 28 Members have not provided any monitoring data. This
information does not include the input on hydrology provided by Hydrological Advisers.
6.
The information will be used to measure the Key Performance Indicators (KPIs)
endorsed at the sixty-ninth session of the Executive Council (Decision 69 (EC-69)) and to
develop a Monitoring and Performance Evaluation Report for 2016-2017.
Country Profile Database Version 3.0
7.
Work on the next version of the CPDB was initiated in December 2017, with the
ability to update individuals’ profiles by mid-2018 followed by the release of the monitoring
and evaluation component in the second semester of 2018. Significant improvements are
envisaged in terms of access, data collection and management, data visualization and storage.
Dashboards, maps and other interactive features will be developed to improve performance
reporting. Members’ nominated focal points will have access to tools that will allow NMHS to
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update and report on their own profile and to compare their profile against regional and global
profiles.
8.
The ultimate objective is to turn the CPDB into a single repository of information
accessible to and used by all Members. The existence of such a knowledge hub is expected to
facilitate decision-making and inform strategic planning nationally as well as for WMO as a
whole. It will also help in the identification of priorities and capacity gaps and will assist in
resource mobilization for WMO and for our development partners.
Baselines and targets for 2020–2023
9.
Monitoring indicators are being designed for inclusion in the 2020–2023 Operating
Plan. They are closely aligned with the Strategic Objectives formulated in the draft 2020–2023
Strategic Plan. Once the indicators are finalized, preliminary data will be collected through
CPDB to establish baselines and set targets. The process will be synchronized with the
scheduled update of CPDB Member profiles in late 2018.
__________
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RA VI INPUTS TO THE WMO STRATEGIC AND OPERATING PLANS 2020-2023
RA VI OPERATING PLAN 2016-2019
Following the adoption of the WMO Strategic Plan 2016-2019 by the Congress at its
seventeenth session in May 2015, the Regional Association VI (Europe) has continued its
consultation process with RA VI Members to issue the updated Regional Operating Plan 20162019 as its contribution to the update of the WMO Operating Plan. The main role in the
preparation and drafting of the RA VI Operating Plan was played by the Task Team on Regional
Operating Plan (TT ROP) established by the RA VI Management Group in 2015. The TT ROP
worked in close collaboration with the chairpersons and co-chairpersons of the below RA VI
Working Groups established by the Regional Association at its sixteenth session
(September 2013, Helsinki, Finland):
•

WG on Climate and Hydrology;

•

WG on Service Delivery and Partnership;

•

WG on Technology Development and Implementation.

The Task Team was also supported by the WMO Secretariat and presented a draft regional
operating plan to the 3rd meeting of the RA VI Management Group in the XVI inter-sessional
period (April 2015, Istanbul, Turkey). The Management Group endorsed the draft plan and
recommended a final round of consultations. The final version of the RA VI Operating Plan
2016-2019 was prepared in March 2016 and submitted to the RA VI president for approval.
The concept of the RA VI Operating Plan 2016-2019 is built on the following main premises:
1.

The RA VI Operating Plan is based on the WMO Strategic Plan (2016-2019) with the
same Expected Results (ER);

2.

The RA VI Key Outcomes (KO) related to each of the ERs are closely related to KOs of the
WMO Operating Plan, however, they have been refined and amended to reflect specific
regional needs and priorities;

3.

Regional Key Performance Indicators (KPI) have been formulated for each of the KOs;

4.

For each KPI, one or several deliverables have been agreed. These deliverables are taken
from the work plans of the RA VI subsidiary bodies – working groups and task teams.

The RA VI Operating Plan contains concrete tasks and deliverables that could align with the
goals and objectives of national plans for further development and improvement of the
provision of weather, water and climate services.
The RA VI Operating Plan is intended to be a living document regularly monitored and adjusted
to meet emerging issues and priorities. The overall monitoring function is assigned to the
RA VI Management Group. A major review and adjustment of the RA VI Operating Plan will
commence immediately after the seventeenth session of RA VI.
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All deliverables of the RA VI Operating Plan are intended to facilitate Members in conducting
their operational tasks and planning for future development. Therefore, once completed, the
deliverables will be conveyed available through appropriate means (e.g. the WMO Regional
Office for Europe website) and Members will be informed accordingly.
Future discussions will focus on informing the development of the WMO Strategic
Plan 2020-2023.
____________
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RA VI INPUTS TO THE WMO STRATEGIC AND OPERATING PLANS 2020-2023
List of planned regional, subregional and inter-regional events in RA VI
The list of planned regional, subregional and inter-regional events in RA VI is given below to
facilitate planning for NMHSs’ participation in and/or hosting of the events in 2018 and 2019.

Theme/Year

Weather

Climate

2018

2019

PWS-Best Practice Workshop on
Urban Environmental Services.

PWS-Best Practice Workshop on
Urban Environmental Services.

PWS-Best Practice on Impact
based & Warning Services in
support of Impact based Decision
Support Services (IBDSS).

PWS-Best Practice on Impact based &
Warning Services in support of Impact
based Decision Support Services
(IBDSS)

PWS-Workshop on Integrated
transport.

PWS-Workshop on Integrated
transport.

PWS-Workshop on PPP, AI, Big
Data and the development of the
Common Interface for Service
Delivery (CISD).
PWS-Workshop on enhancement of
Polar & High Mountain service
delivery.
Joint RA II / RA VI Training Course
on the Use of Satellite Data and
products for Drought and
Agricultural Meteorology, Minsk
Belarus (September/October)
TECO and 17th Session of the
WMO Commission for Climatology
(CCl) Geneva, Switzerland, April
Third training workshop on
seasonal forecasting for MedCOF
participants possibly Madrid
12 session of Mediterranean
Climate Outlook Forum
(MedCOF-11) Tunisia (November)
20 Session of South East European
Climate Outlook forum
(SEECOF-20) Tunisia (November)
15 Session of North Eurasia Climate
Outlook Forum (NEACOF-15)

PWS-Workshop on PPP, AI, Big Data
and the development of the Common
Interface for Service Delivery (CISD)
PWS-Workshop on enhancement of
Polar & High Mountain service
delivery.

13 session of Mediterranean Climate
Outlook Forum (MedCOF-13)
22 Session of South East European
Climate Outlook forum (SEECOF-22)
17 session of North Eurasia Climate
Outlook Forum (NEACOF-17)
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Theme/Year

2018

Inaugural session of a cross
regional (RAII-IV-VI) pan-Arctic
Climate Outlook Forum, Ottawa,
Canada (May)

2019

Review meeting on High Quality
Global Data Management Framework
including Reference Material and
Global Datasets maturity catalogue
(Q4)

Second WMO Workshop on
Operational Climate Prediction,
Barcelona Spain (May)
CDMS Developers meeting (Q3)
Inter-Programme Expert Team on
Data Modernisation Programme
(IPET-CDMP), Q1

Hydrology

4th RA VI Hydrology Forum
(September/October)

SEE FFGS REGIONAL WORKSHOP
(RADAR HYDROLOGY AND QA/QC),Q4

HydroSOS (CHy) Task Team
Meeting, (Q2)
CIMO TECO (8-11 October,
Amsterdam)
CIMO-17 (12-16 October,
Amsterdam)

ET-ABO Partial Team Meeting for
finalisation of deliverables (Q3 2019,
Geneva)
ET-SBO Partial Team Meeting for
finalisation of deliverables (Q3 2019,
Geneva)

CBS TECO 2018 & CMS MG (26-29
March, Geneva)
EC-PHORS-8 (21-23 March, Levi,
Finland)
WIGOS

GCW Steering Group (10-12
January, Oslo, Norway)
WMO Work on Unmanned Aerial
Vehicles (Q2 2018, Geneva)
ET-AO Partial Team Meeting for
finalisation of deliverables (Q2
2018, Geneva)
IPET-OWR Partial Team Meeting for
finalisation of deliverables
(Q2 2018, Geneva)
Conference/Summit on IATA-WMO
Collaboration on AMDAR (Q4 2018,
Geneva/Montreal)

WIS

See Draft Resolution on GISC and
RCC training schedule for RA VI

See Draft Resolution on GISC and
RCC training schedule for RA VI
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Theme/Year

Research

Education
and Training

2018

2019

Air Quality conference, Barcelona,
Spain (March) with SDS and
Megacities sessions

General Assembly of the European
Geosciences Union, Vienna, Austria
(April)

Saltsjöbaden VI meeting,
Gothenburg, Sweden (March)

The 20th annual meeting of the Task
Force on Measurements and Modeling
of the Convention on Long-range
Transboundary Air Pollution (Q2, the
location tbd.).

General Assembly of the European
Geosciences Union, Vienna, Austria
(April)
The 19th annual meeting of the
Task Force on Measurements and
Modeling of the Convention on
Long-range Transboundary Air
Pollution, WMO, Geneva,
Switzerland (May)
SDS-WAS Steering Committee and
the 9th International Workshop on
Sand / Dust storm and Associated
Dustfall, Tenerife, Spain (May)
IG3IS workshop on the inverse
modelling benchmarking, Germany
(May)
Review meeting for the WMO/UNEP
Scientific Assessment of Ozone
Depletion, Les Diablerets,
Switzerland (July)
WMO Online Course for Trainers
(French) (March-June)

WMO Online Course for Trainers
(English) (March-June) and WMO
Training Development Workshop
(September)
CALMet Conference (September)
Cross-cutting (GCW): workshop to
address the cryosphere related
challenges (observations, data
exchange, products) in the Eurasia
region and interested neighboring
countries

Cross
Cutting

SEE-MHEWS-A Project Phase II
Steering Committee meeting
(March-April)
SEE-MHEWS-A Project Technical
Team meetings (TT-Obs, TT-Mod,
TT-ICT)

____________

SEE-MHEWS-A Project Phase II
Steering Committee meeting
SEE-MHEWS-A Project Technical
Team meetings (TT-Obs, TT-Mod, TTICT, TT-CD)
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CERTIFICATES OF APPRECIATION
In recognition of leadership, dedication and outstanding contribution to the WMO Regional
Association VI (RA VI), as well as for consistent performance in providing the expert
knowledge in RA VI matters during the intersessional period 2013–2017, the Certificates of
Appreciation will be awarded to:
●
●
●
●
●
●

Mrs Vida Auguliene (Lithuania), RA VI vice-president;
Mr Juozas Karkozas, (Lithuania), International Adviser to the RA VI vice-president;
Mr Dominique Berod (Switzerland), RA VI Hydrological Adviser;
Mrs Cristina Allonte Eklund (Sweden), RA VI Hydrological Adviser;
Mr Kreso Pandzic (Croatia), International Adviser to the RA VI president;
Mr Ivan Cacic (Croatia), RA VI president;
************************************

●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●

Mr Josef Eitzinger (Austria), Task Team on Agricultural Meteorology;
Mr Adriaan Perrels (Finland), Task Team on Socioeconomic Benefits;
Mr Jean Pierre Ceron (France), Task Team on Regional Climate Centres and
Regional Climate Outlook Forums;
Mr Laurent Perron (France), Rapporteur on the Data-processing and Forecasting
System;
Mr Gerhard Adrian (Germany), Management Group;
Mr Axel Thomalla (Germany), Working Group on Service Delivery and Partnership;
Mr Dieter Schroeder (Germany), Working Group on Technology Development and
Implementation;
Mrs Ilona Glaser (Germany), Task Team on the Regional Meteorological Data
Communication Network;
Mr Hermann Asensio (Germany), Rapporteur on Information Systems and Services
for Western Europe;
Mr Michael Rohn (Germany), Rapporteur on EU and Partnership;
Mr Hermann Mächel (Germany), Task Team on the Climate Watch System;
Mr Sandor Szalai (Hungary), Task Team on Water Scarcity and Drought;
Mr Antonio Vocino (Italy), Regional focal point on the WMO Information System;
Mr Silvano Pecora (Italy), Task Team on Water Scarcity and Drought;
Mr Mohammed Mfadi Al-Samawi (Jordan), Management Group;
Mr Alexander Frolov (Russian Federation), Management Group;
Mr Alexander Kats (Russian Federation) (post-mortem), Task Team on
Migration to Table Driven Code Forms;
Mr Leonid Bezrouk (Russian Federation), Rapporteur on Information Systems and
Services for Eastern Europe;
Mrs Tanja Cegnar (Slovenia), Task Team on Service Delivery, Media and
Communication;
Mr Drago Groselj (Slovenia), Task Team on Regional Instrument Centres;
Mr Ernesto Rodriguez Camino (Spain), Working Group on Climate and Hydrology;
Mr Jose Antonio Guijarro (Spain), Task Team on Data Operations and Management;
Mr Jose Fernandez (Spain), Task Team on Aviation;
Mr Jorge Miguel de Miranda (Portugal), Management Group;
Mr Eric Sprokkereef (The Netherlands), Task Team on Hydrological Modelling,
Forecasting and Warning;
Mr Frank Kroonenberg (The Netherlands), Task Team on Warning Services;
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●
●

Mr Ercan Buyukbas (Turkey), Working Group on Technology Development and
implementation;
Mr Harry Dixon (United Kingdom of Great Britain and Northern Ireland), Task Team
on Data Operations and Management.

Certificates awarded to RA VI Members for their contribution to the regional association
through hosting WMO regional and/or subregional specialized centres, WMO regional and
subregional events and through providing experts for RA VI activities in the intersessional
period 2013–2017:
Albania
Armenia
Austria
Azerbaijan
Belarus
Belgium
Bosnia and Herzegovina
Bulgaria
Croatia
Cyprus
Czech Republic
Denmark
Estonia
Finland
France
Georgia
Germany
Greece
Hungary
Iceland
Ireland
Israel
Italy
Jordan
Kazakhstan
Latvia
Lebanon
Lithuania
Luxembourg
Malta
Monaco
Montenegro
Netherlands
Norway
Poland
Portugal
Republic of Moldova
Romania
Russian Federation
Serbia
Slovakia
Slovenia
Spain
Sweden
Switzerland
Syrian Arab Republic
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The former Yugoslav Republic of Macedonia
Turkey
Ukraine
United Kingdom of Great Britain and Northern Ireland
____________
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GENDER EQUALITY STATISTICS FOR RA VI

1.
As of December 2017, there were 6 female and 42 male Permanent Representatives
(PRs) with WMO in RA VI. The female PRs represent Belarus, Denmark, Hungary, Monaco,
Lithuania and Romania.
2.
Table 1 presents the proportion of female and male delegates to the latest five
sessions of RA VI. From 1998 to 2009, women accounted for not more than 15% of the total
number of delegates. Female participation improved at the latest session in 2013, when
women represented a quarter of the delegates at the session.
RA VI Session
XII (1998)
XIII (2002)
XIV (2005)
XV (2009)
XVI (2013)

Women %
13%
15%
7%
15%
25%

Men %
87%
85%
93%
85%
75%

Table 1: Proportion of female and male delegates at RA VI meetings
3.
Figure 1 reflects the representation of women and men in delegations to meetings
of the six WMO Regional Associations. The proportion of women ranged between 21% and
25% at their latest sessions.

Figure 1: Proportion of women/men delegates to RA Meetings
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4.
The increase in the share of female delegates at RA VI sessions was accompanied
by an equivalent increase in the proportion of female principal delegates. The latter went up
from 3% in 1998 to 17% in 2013 (Figure 2), which is below the average.
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Figure 2: Proportion of Male and Female Principal Delegates
to RA Meetings
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Men %

There are two female members of the RA VI Management Group.
Women
2

Men
9

Total
11

Women %
18%

Men %
82%

6.
Table 2 presents the proportion of women and men involved in the work of RA VI
working groups and task teams (as of March 2017). Female participation was highest in the
Working Group on Service Delivery and Partnerships (WG-SDP). It was lowest in the Working
Group on Climate and Hydrology (WG-CH) and the Working Group on Technology Development
and Implementation (WG-TDI).

Working
Group
WG-TDI
WG-SDP
WG-CH
TT-ROP
Total

Women
5
10
1
3
19

Men
39
14
9
5
67

Total
44
24
10
8
86

Women %
11%
42%
10%
38%
22%

Men %
89%
58%
90%
63%
78%

Leads/
Chairs
Female
1
1
1
1
4

Leads/
Chairs
Male
4
4
1
0
9

Leads/
Chairs
Total
5
5
2
1
13

Leads
Women %
20%
20%
50%
100%
31%

Leads
Men %
80%
80%
50%
0%
69%

Table 2: Proportion of women and men on RA VI working groups
7.
At 22%, female involvement in the working groups of RA VI is close to the average
for WMO regional associations.

Figure 3: Proportion of women and men in working
groups/task teams across RAs
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8.
Seventeen RA VI Members had a designated Gender Focal Point as of
December 2017.
9.
More statistical information, including on the gender balance among NMHS staff, is
available in the Progress Report on Implementation of the WMO Policy on Gender
Mainstreaming (March 2015) and the Results of the 2013 Global Survey on Gender
Mainstreaming in WMO. 55% of RA VI Members responded to the Survey.
_________________
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INTERNAL MATTERS OF THE ASSOCIATION
2016–2025 Strategy of the European National Meteorological and Hydrological
Services Towards a network of European NMHSs: collaboration & complementarity
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