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1.

ORGANIZATION OF THE SESSION

1.1

Opening of the Session

1.1.1
The second session of the CCI Working Group on Climate Data opened
at 09.15 on 11 November 1991, in Salle IX of the International Conference
Centre of Geneva (CICG), in Geneva. Dr. David Axford, the WMO Deputy
Secretary-General welcomed the Working Group on behalf of the WMO
Secretary-General, Prof. G.O.P. Obasi.
1.1.2
He mentioned that it had been 8 years since the last meeting of
this working group when it had been named the Working Group on Data Management.
1.1.3
Dr. Axford noted that since that last meeting there has been a
greatly increased interest in climate and climate change which was underscored
by actions at Cg-XI and EC-XLIII this year, as well as the convening of the
Second World Climate Conference in October 1990.
1.1.4
He further noted that Congress XI approved the WMO Programme and
Budget for 1992-1995 and the third WMO Long-term Plan and accordingly that
this Working Group has some important goals to achieve. The work of the group
encompasses WMO projects within the World Climate Data and Monitoring
Programme (new name given by Congress to the former World Climate Data
Programme). These projects include:
-

CLICOM - personal computer climate data management system now installed in nearly 100 countries;

-

DARE-Data Rescue saving deteriorating climate records in RA I,
with hopes for expansion to other Regions;

-

Climate System Monitoring - including development of modified
CLIMAT code; procedures for selection and distribution of
climate products and preparation of global climate reviews;

-

INFOCLIMA - Climate Data Referral System - which catalogues
more than 1000 climate datasets from diverse global sources;

-

Global Baseline Dataset Development which is intimately linked
with the newly established Climate Change Detection Project;
1961-1990 WMO Standard NORMALS - collection and distribution;

-

Support to Members, especially developing countries, to
improve climate data management;

-

Procedures for quality controlling data and processing
automatic observing station reports.

1.1.5
Dr. Axford stressed that the implementation of all these
activities is a challenge for the Commission for Climatology and its Working
Group on Climate Data particularly since the Secretariat's modest resources do
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not permit frequent sessions of working groups of technical commissions. He
pointed out, nevertheless, that some established mechanisms, such as meetings
of experts, annual meetings of the Presidents of Technical Commissions,
sessions of advisory bodies such as the Advisory Committee on Climate Data and
Applications (ACCAD) and, finally, enthusiasm and devotion of members of
working groups, will continue to enable the WMO to maintain a rather high
level of international activities and be effectively involved in climate
related issues, which now enjoy increased attention throughout the world.
1.1.6
Dr. Victor Boldirev, Director of the World Climate Programme
Department addressed the Working Group and noted the importance of its
activities. He stressed that the Working Group is meeting at a very
propitious time, one week before the scheduled meeting of the Advisory
Committee on Climate Applications and Data (ACCAD). He advised that the ACCAD
will consult on the overall balance of the World Climate Programme, and that
the Working Group report would be a valuable contribution to that meeting.
1.1.7
Dr. Boldirev informed the meeting that the development of a
consolidated list of work priorities would be a valuable contribution to
ACCAD. He stressed that the Working Group should focus on the highest
priority tasks and then should determine the additional resources that are
necessary to carry out these activities.
1.1.8
The Chairman of the Working Group, Dr. Kirk Dawson, then initiated
a round-table session of personal introductions. A list of participants is
attached as Annex I.
1.2

Approval of the Agenda

1.2.1
The Chairman invited the Working Group to inspect the provisional
agenda of the meeting and to comment on it. The revised agenda is presented
as Annex II.
1.2.2
The Chairman notified the Working Group that Dr. John Maunder,
President of the CCI, would be able to attend the last day of the meeting and
suggested leaving the item pertaining to the Guide of Climatological Practices
until that time.
1.2.3
The Chairman noted that three important CCI meetings had been held
within the previous three weeks in Geneva. These included the initial meeting
of the CCI Working Group on Climate Change Detection; an expert meeting on the
Adaptation of the CLIMAT code; and another expert meeting on the Tracking and
Transmission of Climate System Monitoring information. He suggested that the
Working Group should carefully consider the recommendations which arose from
those meetings (See Annexes III, IV and V ) .
1.3

Working Arrangements for the session

1.3.1
The Working Group agreed that the meetings would be conducted in
English and that the working hours would be between 09:00 and 12:00 and 14:00
and 17:00 each day.
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2.

REPORT BY THE CHAIRMAN OF THE WORKING GROUP

2.1
The Chairman at first stressed that climate data are still the
mainstay of climatology. He noted that availability of data for climate
research, applications and monitoring has improved markedly in the last
decade, but that much work remains to address the continuing host of data
management problems.
2.1.1
Dr. Dawson pointed out that much can be done with relatively small
investments of experts' time. For example, the Working Group can implement
standards, guidelines and exchange mechanisms which can positively influence
climatological practices and activities.
2.1.2
He noted that much of the work of the Working Group has been
accomplished by correspondence and praised the rapporteurs for their
contributions in the previous two years since CC1-X. He thanked the
Secretariat for arranging this meeting which would improve the effectiveness
of the work of the group.
2.1.3
He noted that CC1-XI is scheduled to meet in February of 1993, and
stressed that the Chairman's report to that meeting must be submitted six
months in advance and those of the rapporteurs ten months in advance.
2.1.4
Dr. Dawson discussed the important meetings which have taken place
in the past two years, including the Second World Climate Conference and
Congress XI.
2.1.5
He noted the successful work done in the designation of
rapporteurs between the CCI and CBS concerning data management activities and
welcomed the new rapporteurs, Mr. Al Kellie and Mr. Jim Laver, to the session.
2.1.6
The Chairman cited the excellent accomplishments of Cg-XI and
particularly noted the Global Climate Observing System (GCOS), which will help
the community to bridge some major gaps in observing systems. He noted that
GCOS will help in addressing important remote sensing issues and data
integration. The complete report of the Chairman is presented as Annex VI.
2.1.7
The Chairman invited comments by the Working Group members.
Mr. V. Vent-Schmidt noted that there are problems with the split between the
Working Group activities and the data-related activities of the WCRP and that
this should be given further consideration.
2.1.8
The Secretariat was invited to give an overview of the linkages
between the Working Group and other activities within the CCI and the WCP.
Dr. Boldirev gave a short briefing on these linkages.
2.1.9
Mr. W. Kininmonth noted the changing face of climatology, which
requires the collection and delivery of real-time data and that because of
this the CBS should become more active in their support of climatological
activities.
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3.

REPORTS BY THE RAPPORTEURS (MEMBERS) OF THE WORKING GROUP

Global Baseline Data Sets
3.1
Mr. K. Davidson, representing rapporteur K. Hadeen, gave a report
on the development of Global Baseline Datasets (GBDS). Mr. Davidson informed
the Working Group of the numerous GBDS activities at the World Data Centre-A
for Meteorology (National Climatic Data Center) in the USA. This report
constitutes Annex VII.
3.1.1
Mr. Davidson informed the meeting that the NCDC has offered to
contribute to the collection, quality control and dissemination of the WMO
standard 1961-1990 climatological normals. This activity would include the
development of a CD-ROM of normals data with accompanying software to read the
data.
3.1.2
Mr. Davidson noted that the Comprehensive Aerological Reference
Dataset (CARDS) project will produce baseline upper-air data at three
different levels of processing and quality control. Mr. Davidson noted that
an intensive global data collection effort is underway and that the WMO
Secretariat is helping in this effort.
3.1.3

Mr. Davidson also briefed the members on:
(i)

The Global Historical Climatological Network development
project.

(ii)

The status of COADS - Comprehensive Ocean Atmospheric Data
Set.

(iii)

The development of the Global Climate Perspectives System.

3.1.4
A discussion of the provision of data to Regional Centres ensued
with the hope expressed that the normals data and other data sets can be
distributed regionally on varying media.
3.1.5
Mr. Davidson noted that the Working Group members can help in the
collection of baseline data sets by returning to their respective countries
and promoting the concept of data exchange. He stressed that the benefits of
exchange of data, particularly with regard to the influence of local climatic
events on other areas of the global climate system must be fully articulated
to WMO Members and collaborating agencies.
Reference Climatological Stations
3.2
Mr. Raino Heino delivered his report as the rapporteur on
Reference Climatological Stations. He noted that in general, the activity
must begin with the identification of a good set of RCS's, then proceed with
removing hetereogeneous characteristics of the data and finish with a plan to
preserve and protect the data and the stations.
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3.2.1
Mr. Heino described the Nordic Climatological Data Set and the
inclusion of RCS's in this volume. He discussed selection criteria for RCS's;
the issue of representativeness of an RCS for a region or sub-region; the
influence of the environment around an observing site on climatological
observations; and the influence of observers and instruments on long-term data
sets.
3.2.2
Mr. Heino showed examples of the influence of urbanization on time
series of data and its ability to change dramatically the local climate. He
pointed out that these effects are real, yet must be compensated for when
using the data sets for climate change detection research.
3.2.3
Mr. Heino discussed the questionnaire distributed by the
Secretariat concerning the expansion of the RCS's. He noted that 80 Members
had responded, but questioned whether this was a sufficient level of response.
3.2.4
Mr. Heino discussed the plans for the future in the area of the
expansion of the RCS's. His complete report is contained in Annex VIII.
3.2.5
The Working Group discussed the activities which would be
necessary to continue the work of RCS expansion. One important issue
concerned the methodology used within different countries to create and
maintain RCS's. Some of the group felt that the issue of long-term protection
of RCS's within a country should be settled before a serious list of RCS's is
made. Others felt that the list should be made first and used as leverage to
continue each station's existence.
3.2.6

The Working Group focused on three main tasks for future RCS work:
(i) Update the Guide to Climatological Practices to include
guidelines on RCS criteria. This was considered an
essential step, from which the work could be more automated
and completed in an efficient manner.
(ii) Request the Chairman of CCI to directly ask CCI Members who
had not done so, to nominate candidate stations.
(iii) Issuance of reminder letters by the Secretariat to those
Members who had not yet responded.

Climate System Monitoring
3.3
Mr. W. Kininmonth reported on his work as the rapporteur on
Climate System Monitoring. He described the linkages between data compilation
and research, appplications, impact studies, strategic planning and services.
He particularly stressed the need for such activity at local, regional and
global levels. His complete report is contained in Annex IX.
3.3.1
He detailed the purposes and the approaches to the monitoring of
the global climate system. He noted that these approaches must take into
account global circulation characteristics, regional anomalies, and local
variability.
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3.3.2
Mr. Kininmonth introduced a case study of a very heavy
precipitation event in Australia in April of 1990 and described the
relationship of climate parameters on local and regional scales which
influenced this event.
3.3.3
He stressed the importance of real-time climate information of
good quality and talked about the Australian experiment of entry of data at an
observing site into an electronic field book, i.e. a small computer which
would perform quality control and have the capacity to transmit observations
to data collection sites.
3.3.4
Mr. Kininmonth reviewed some of the activities of the two-day
expert meeting on Climate System Monitoring in which he participated (The
report of the 7-8 November 1991 meeting has been distributed as WCMDP-No. 16,
WMO-TD/No. 465). Mr. Kininmonth felt that delivery of product information in
near real-time was of paramount importance and that the WMO CSM bulletin did
not fulfil this criteria. He noted, however, that the CSM bulletin as it
exists was of considerable use as a reference and explanatory document.
3.3.5
Mr. J. Laver noted that the Climate Analysis Center in the USA
could assist Regional and National Centres in improving their capabilities for
climate monitoring.
3.3.6
Mr. Kininmonth noted that the information received from SYNOP
stations was not sufficient to support all climatological services. It was
suggested that this point should be specifically developed in the
consideration of expansion of the monitoring of product dissemination.
3.3.7.

The experts recommended that the Working Group consider inter alia;
(i)
(ii)
(iii)
(iv)

(v)
(vi)

Improved collection of the World Weather Records,
Collection of WMO standard normals,
A detailed monitoring demonstration for CLIMAT messages,
Closer relationship with CBS, especially the Working Group
on Data Management,
GCOS involvement,
Updating Publication 9, Volume A, regarding the status of
CLIMAT stations,

(vii)

Inclusion of appropriate explanatory information in CSM
monthly bulletins,

(viii)

Investigation of the distribution of temperature and
precipitation anomaly information via GTS, WEFAX and other
mechanisms.
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3.3.8
The Working Group carefully reviewed each of the proposals from the
reports and developed some of them further. Their conclusions are contained
within Section 5 of this report. Working Group Recommendations.
INFOCLIMA (Climate Data Referral System) and CLIMAT Code Adaptation (Annex X)
3.4.1
Mr. V. Vent-Schmidt notified the group that the last update to the
INFOCLIMA catalogue was in 1989. He noted that the present catalogue is
difficult to use because of its size. A discussion followed concerning the
computerization of INFOCLIMA (see 3.4.8).
3.4.2
Concerning CLIMAT Code adaptation, Mr. Vent-Schmidt noted the
recommendations of the expert group which had met on 5-6 November 1991 in
Geneva (complete report of the meeting is published as WCDMP-No. 15,
WMO-TD/No. 468) in particular;
1. Introduction of group identifiers
2. Separation of groups by keys
3. Addition of elements Tmin. and Tmax.
4. Change of percentage of sunshine duration.
He noted that there were other, less-definitive, proposals, which he felt the
Working Group should address.
3.4.3
Mr. Vent-Schmidt also introduced a German publication with
instruction on the formatting and dissemination of CLIMAT messages. He also
introduced a proposal for a CLIMEX message which would be transmitted on GTS
along with the CLIMAT messages. CLIMEX would include daily Tmax., Tmin. and
24-hour precipitation totals. It would also contain a section which includes
"days-with" statistics for special events. The Working Group approved the
guidance from the expert meeting along with the Rapporteurs proposals. (The
new coded message is included within Annex X ) .
3.4.4
He noted that the CLIMEX code would enable developing countries to
be able to easily acquire monthly climatic data without the necessity to
extract them from SYNOP reports. He suggested also that only a subset of the
CLIMAT reporting stations would transmit the CLIMEX reports and recommended
that his subset be the Reference Climatological Stations.
3.4.5
The Working Group noted the importance of certain elements of the
CLIMEX code, but did not agree that the inclusion of daily values was a
necessary change to the CLIMAT code. The recommendations of the group are
contained in 5.1(G). The Chairman requested that the Rapporteur devise
another code based on the recommendations. (Note: The revised version as
requested by the Chairman was later submitted by the Rapporteur and is
contained, along with comments from the NCDC, USA, as Annex X, Appendix 1.)
3.4.6
He discussed some coding and formatting difficulties which allow
for missing data on GTS.
3.4.7
He noted that 3 of the 8 German RCS candidate stations are not
CLIMAT reporting stations.
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3.4.8
The Secretariat advised the Working Group that additional work has
been done to convert INFOCLIMA to a computerized Database Management System
(DBMS) using the DATAEASE commercial package. This has involved some
re-design including the expansion of the number of parameters and some
sub-categories within the present catalogue. Twelve data centres had supplied
new dataset descriptions since the 1989 catalogue was published. In addition
eleven new data centre descriptions were submitted by nine countries. This
information will be distributed as an addendum to the catalogue. In early
1992 an additional "call" for update will be distributed to WMO Members and
their responses will be included in the digital version.
3.4.9
Discussion ensued on lessons learned from INFOCLIMA as an aid to
National Centres. Mr. Vent-Schmidt recommended to continue INFOCLIMA and the
Development of DATAEASE-based INFOCLIMA and that the Working Group needed to
consider long-term growth of an INFOCLIMA-like catalogue and commonality
between INFOCLIMA and other existing information systems. The Working Group
briefly discussed the conversion of INFOCLIMA to CD-ROM with updates made via
diskettes. This would necessitate the distribution of CD-ROM readers in
developing countries.
3.4.10
Mr. Vent-Schmidt recommended that the CCI convene a meeting of
climate and CLICOM/DBMS experts to consider development of National Centres'
ability to build catalogues/directories of national climate data bases.
Data Management in Developing Countries
3.5.1
Mr. Kadi gave the rapporteur's report on data management in
developing countries (see Annex XI). He described his questionnaire on
improving climate data management in developing countries (Appendix 1 to
Annex XI) that was distributed to 35 Members and answered by 22. Included are
statements on action undertaken to assist with the improvement of data
management in developing countries and opinions on data management problems
and solutions.
3.5.2
Mr. Kadi informed the Working Group of his participation in the
Experts Meeting on Global Baseline Datasets (Asheville, NC, Washington,
January 1990) and advised that follow-up activities to disseminate data to
developing countries should be undertaken.
3.5.3
Mr. Kadi also described two agrometeorology workshops during which
sessions on CLICOM were held.
3.5.4
Mr. Kadi described DARE activities within RA I through which
deteriorating climatological manuscripts are being saved. The Working Group
was pleased to note that DARE will expand to nearly 40 Regional Association I
countries by 1993.
3.5.5
He described his interaction with Mr. E. Palacios, Chairman of the
Working Group on the World Climate Programme, in Regional Association III that
involved discussions of expansion of DARE into that Region noting that such
expansion was desired by all WMO Regions. The Working Group noted that
planned FINNIDA activities in the Central American Isthmus (PRIMCEN Project)
will include data rescue.
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3.5.6
Mr. Kadi promoted some actions needed in the future that will
require WGCD support:
-

Brochures, Posters, Guides on data management
Improvement to basic data management functions
Improvements in training:
• data management
• field training
• CLICOM follow-up
Standardization of data formats and practices
Sustained assistance to DARE and CLICOM
Improved data exchange

3.5.7
Mr. Kadi proposed the concept of International Data Centres that
would, for example, assist in management of CLICOM and DARE. Appendix 1 of
Annex XI contains replies from developed countries concerning this concept.
These Centres would also co-ordinate overall data collection and processing
activities and promote international data exchange.
3.5.8
A discussion followed on data exchange on both a national or
regional basis. The Working Group agreed that there are some fundamental
problems with the exchange of data between some countries, but recommended the
exchange of CLICOM-collected data. The Working Group further recommended that
Regional Associations need to be integrated into the mechanism of data
collection and exchange.
3.5.9
Mr. A. Kellie observed that the CBS Working Group on Data
Management should be invited to participate more actively in climate data
activities.
Automated Meteorological Stations (AMS)
3.6
Mr. V. Radyukhin delivered the rapporteur's report on climate
related issues concerned with the conversion of conventional meteorological
observing stations to automated ones. The full report is attached as
Annex XII.
3.6.1
He described the growth of operational AMS's from 35 in 1975 to 331
in 1988, with continued expansion since then and noted that a combination of
technological, operational and socio-economic factors have led to AMS
development.
3.6.2
Mr. Radyukhin discussed the general requirements for AMS's as
developed by the Commission for Instruments and Methods of Observation, while
noting that although many parameters can be accurately measured, there are
still significant problems from the climatological point of view.
3.6.3
Mr. Radyukhin explained the different climatological problems
relating to AMS*s and also three different approaches to solving these
problems. The problems include the reliability resulting in data gaps,
non-homogeneity of instrumentation and data compatibility. These problems are
being addressed by development of algorithms, standardization in measuring
procedures, algorithm homogeneity (CIMO-directed) and the running of parallel
field tests with old and new instrumentation.
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3.6.4
Mr. Radyukhin gave several examples of comparison tests between
data from AMS's and conventional measurements and indicated that more
information must be gathered before recommendations on conversion of stations
can be made.
3.6.5
He suggested that a questionnaire addressing AMS climatological
issues should be circulated and offered one for discussion. Some additional
observations as well as a suggested distribution list are included. The
Working Group reviewed the questionnaire and recommended that the Rapporteur,
with the Secretariat's help, distribute it using the provided list.
3.6.6
Mr. W. Kininmonth suggested that the environment or housing of
automated sensors is an important issue. He noted that Australia will begin
next year to run AMS comparison studies.
3.6.7
Mr. V. Vent-Schmidt said that in Germany the AMS reports include a
key that notifies users of the source of the data.
3.6.8
Mr. K. Davidson noted that there are presently 4-5 sites comparing
Automated Surface Observation Station (ASOS) and conventional observations in
the USA.
3.6.9
Mr.A. Kellie noted that Canada had 192 operational automatic
stations; 40 of which had replaced conventional stations.
3.6.10
The Working Group strongly recommended that overlapping observation
programmes between conventional and automated observations should be
undertaken.
3.6.11
Mr. R. Heino suggested that the impact of AMS's may not be greater
than fast changes to instrumentation and observational practices. He further
noted that AMS's provide a certain standard of observations that may not be
the case between human observers. He, along with W. Kininmonth, expressed the
need for calibration and maintenance of observational equipment.
CLICOM
3.7
Mr. P. Gwage delivered the rapporteur's report on CLICOM. He noted
the success of many CLICOM installations and reviewed his Terms of Reference
as rapporteur. His full report is contained in Annex XIII.
3.7.1
Mr. Gwage noted the preparation and dissemination of a CLICOM
questionnaire and also noted a "dissappointing" 22% response. He gave the
Working Group a summary of the responses.
3.7.2
The group was concerned about standardization and maintenance of
this effort and suggested additional investigation and co-ordination. He
advised the Working Group that one of the significant problems was the
inability to implement a networked configuration between the CLICOM computers
at a given location.
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3.7.3
He discussed the type of hardware in the field and suggested that
up-grades or replacements of computer processors would become an increasingly
important issue. He noted that three new generations of micro-processors have
been developed since the first CLICOM implementations. These machines are
much faster, with more central memory and larger internal disks.
3.7.4
Mr. Gwage emphasized that successful training is essential. He
recommended that CLICOM training should be longer and more regional in
nature. He noted that only 46% of the personnel to which training was
provided are engaged in CLICOM among those members that responded to the
questionnaire. He proposed two training options:
(a)

long-duration (2 months) with participants building a
prototype system for their services;

(b) a three week seminar for services which have had the initial
training, but need a review of the system and an exposure to
more advanced topics.
3.7.5
Mr. Gwage discussed the problem of maintenance as it applies to
replacement parts. He advised that a regional distribution mechanism for
parts may not be practical. He noted that all CLICOM experts might be asked
to carry replacement parts on their training missions.
3.7.6
Mr. Gwage gave some suggestions for up-grading to the CLICOM
manual. The Working Group was informed that an updated manual would be
delivered with CLICOM 3.0. The new version would be completed in early 1992
and distribution would allow a plan to be developed by CLICOM experts who
would meet after the final testing and analysis of version 3.0 was performed.
He suggested that during CLICOM installation training, trainees should try to
get a database running. He also stressed that Members should strive to
improve literacy of Automated Data Processing (ADP) in their countries and
that WMO should exercise patience in the implementation of CLICOM in
developing countries.
3.7.7
The Working Group agreed to advance the concept of CLICOM Area
Support Centers and to conduct regional seminars on basic CLICOM
implementation.
3.7.8
Mr. Kadi discussed the activities in the AGRHYMET Centre of using a
newly developed climate database management system, instead of CLICOM. The
Working Group was concerned about standardization and maintenance of this new
system and suggested additional investigation and co-ordination.
3.8

Reports by Joint Rapporteurs

3.8.1
Mr. A. Kellie discussed his involvement as the CBS rapporteur to
the CCI Working Group on Climate Data, beginning with the background leading
up to this activity (Report is attached as Annex XIV).
3.8.2
Mr. Kellie advised the group of his specific involvement at the
two-day CSM expert meeting and then described in some detail his proposal to
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the CBS Joint Implementation Coordination Meeting on the MTN (April, 1991) for
a monitoring demonstration of CLIMAT information. The meeting agreed to
several of the conceptual suggestions and addressed some additional points
worthy of consideration.
3.8.3
The Working Group recommendations pertaining to this matter are
contained in Section 5.KC.2) of this report.
3.8.4
Dr. J. Rasmussen, Director, World Weather Watch Department, noted
that perhaps the monitoring demonstration should be extended to SYNOP reports,
because of the importance of these reports to both the meteorological and
climatological community. Mr. R. Heino suggested that SYNOP messages should
be the basis of climate monitoring.
3.8.5
Dr. Rasmussen also pointed out that a monthly monitoring of GTS
data is carried out by specialized centers for certain types of data.
3.8.6
Mr. J. Laver noted that SYNOP data is extremely important to the
Climtic Analysis Centre (NMC, USA). He proposed the monitoring of SYNOP
messages in areas where there have been the most problems in data collection.
3.8.7
Mr. Laver felt that pilot projects involving CSM information were
important and a good methodology for exploring this activity. He also
discussed comparisons of CLIMAT and SYNOP data at the Climate Analysis Centre
(USA) along with activities involving the monitoring of missing data.
4.

OTHER MATTERS

4.1

Global Climate Observing System (GCOS)

4.1.1
The Working Group was interested in the concept, status and
near-term plans for GCOS. Prof. P. Morel, Director, World Climate Research
Programme presented background information which included the establishment of
the concept of GCOS by the Ministerial Declaration and Statements of the
Second World Climate Conference.
4.1.2
The Working Group was presented resolution 9 of Congress XI which
endorsed the establishment of a GCOS Scientific Technical Coiraniottee with ICSU
and IOC. The Resolution also requested the Executive Council and the
Secretary-General to assist in the organization, management, planning and
development of GCOS. (See Annex XV).
4.1.3
Prof. Morel noted that serious problems exist with using
observations and observation systems designed for weather forecasting for the
purposes of defining climate and climate change. He felt that although GCOS
must build on existing systems (e.g. World Weather Watch, Global Atmospheric
Watch) it should also link with research programmes and have a flexible
structure. The Chairman of the GCOS Joint Scientific Technical Committee
(JSTC) will be able to communicate to governments directly or through
sponsoring agencies (WMO, ICSU, IOC and UNDP). Prof. Morel also informed the
meeting that the GCOS Secretariat would be in WMO.

- 13 -

4.1.4
Prof. Morel noted that the JSTC will consist of a minimum of 15
persons with varied backgrounds in meteorology, data assimilation,
oceanography, polar processes, hydrology and satellite remote sensing. He
advised that CEOS had been contacted for advice on representation from the
satellite community.
4.1.5
Prof. Morel indicated that the Working Group would be able to
assist in gaining access to high spatial density data. He also felt that an
improved upper air observations network should be a priority of GCOS.
4.1.6
The Working Group recommended that the CCI President and the
Secretariat remain involved with GCOS development through communications with
the President of the Technical Commissions and through the work of the
Advisory Committee on Climate Application and Data and the Coordinating
Committee for the World Climate Programme.
4.1.7
The Working Group noted the important potential relationship
between GCOS and the development of the Reference Climatological Stations
network. The RCS's, it was recommended, should form one of the baseline GCOS
observation arrays.
4.2

Guide to Climatological Practices

4.2.1
The Working Group was informed of ongoing action organized by the
Secretariat to review the Guide to Climatological Practices and to consider
the further development of the publication.
4.2.2
It was agreed that there is a real need for an expanded version of
the Guide, which should contain additional material on various aspects of
climate data as had been suggested within CCI. The Working Group noted that
considerable guidance material already pubished in various WCP/WCDP reports
could be adapted for publication in the guide. Furthermore, the need for the
inclusion of more detailed information on the international exchange of
climatological data was mentioned.
4.2.3
While emphasizing the need for a Guide containing adequate guidance
on all aspects of climate data, the Working Group concurred with the view that
the content of the publication should be focused on general principles, with
reference to other publications (e.g. Technical Notes) for further details.
4.2.4
Regarding the procedures for the preparation and regular updating
of texts for the Guide, the Working Group stressed that the collection of
"raw" material should be a collective effort of the Commission with the active
participation of the working groups and rapporteurs in particular, and that an
effective mechanism with appropriate resources should be sought for the actual
preparation of draft texts and the updating of the guide.
4.3

Preparation and Publication of WMO - standard Climatological
Normals for the period 1961-1990

4.3.1
The Working Group reviewed the guidance material contained in WCDP
report No. 10 on the calculation of 30-year WMO standard normals, together
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with comments and proposals concerning that guidance. It was noted that the
procedures described in the WCDP report had been presented as practical advice
only and were not intended to be considered as "best or only" methods.
4.3.2
The Working Group endorsed the Report No. 10 and in connection with
the calculation by Members, and publication by WMO, of climatological standard
normals for the period 1961-1990, made some further recommendations which are
contained in item 5.1(1).
4.3.3

UPEe£~§i-£ data

Members should be encouraged to prepare, for research purposes,
standard normals of the elements listed in WCDP-10 in accordance with
paragraph (B.1)5.3.3 of the WMO Technical Regulations. Since these normals
are most likely to be used through computer processing, the working group felt
that their publication in printed form may not be necessary. However, the
working group suggested that the President of CCI request the President of CAS
to advise, on behalf of his Commission on the need for a WMO publication
containing climatological standard normals of upper-air elements for the
period 1961-1990.
5.

FORMULATION OF RECOMMENDATIONS

5.1
After consideration of the material presented and ensuing
discussion, the Working Group formulated the following recommendations:
The recommendations of the Working Group follow in accordance with
the agenda items.
REPORTS BY THE RAPPORTEURS OF THE WORKING GROUP (Agenda Item 3)
The Working Group issued the following recommendations following
consideration of the report of the rapporteurs:
A.

B.

Global_Baseline Datasets
(i)

WMO standard normals datasets should be distributed as
regional datasets to WMO Member countries on a variety of
media.

(ii)

Rapporteurs can help the collection of baseline datasets by
promoting the concept of data exchange in their own
countries.

Reference Climatological_Stations
(i)

The Guide to Climatological Practices should be updated to
include RCS criteria. These criteria should be used to
facilitate the automation and completion of the RCS
selection task.
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(ii)

Requests the President of CCI to directly remind members of
CCI who have not yet submitted RCS candidates.

Climate SystemMonitoring (CSM)
1.

Collection, transmission and tracking of data

The Working Group recommended:
(i)
Improved collection and publication of the World Weather
Records for the decade of the 1980's. Specifically, all Regional
collection centres should collect data immediately and forward them
to the publication centre.
(ii)

For 1990's data and beyond, the data should be collected
annually through the Regional collection centres.

(iii)

To request that all Members, if possible, forward their WMO
standard normals for the period 1961-1990 to the
Secretariat and the WDC-A Meteorology (National Climatic
Data Center, USA) using digital media (e.g. diskettes), or
paper, with digital media preferred.

(iv)

CBS and CCI joint rapporteurs pursue the concept of
detailed monitoring demonstration for CLIMAT messages via
a pilot project in conjunction with the CBS, and that the
WMO Secretariat co-ordinate the participation of climate
centres in this demonstration. Specifically the
rapporteurs should submit a proposal to the GTS Study Group
on Operational Matters meeting in March of 1992, which
specifies a detailed plan for the demonstration. The WG
invited Germany to report on their experience in monitoring
RA VI CLIMAT information.

(v)

Joint rapporteurs assist in the tracking of real-time
climate data by ensuring that climate datasets are
integrated into the CBS/WGDM activity to develop a
standardized exchange catalogue within the Distributed
Database Concept.

(vi)

President of CCI initiate discussions with the presidents
of other appropriate Commissions and eventually with the
GCOS Secretariat with a view towards developing new
mechanisms to collect and exchange important climate
information not now included in the SYNOP code.

(vii)

That a specific report be prepared on an annual basis using
the WWW annual global monitoring of data, outlining
progress toward achieving the CCI recommendation to
increase the density of CLIMAT stations to include up to
10 stations per 500x500 km2 area.
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(viii) That the donors of CLICOM be invited to investigate the
feasibility of directly connecting a CLICOM computer to a
GTS circuit for the purpose of improving the efficiency of
transmitting CLIMAT messages.
(ix)

To emphasize the importance, for purposes of CSM, of
up-to-date knowledge of CLIMAT-reporting stations, WMO
members be invited to specifically check the status of
these stations, according to Publication 9, Volume A and
inform the Secretariat of changes.

(x)

The Secretariat should investigate the feasibility of
producing Publication 9, Volume A in digital form, with
other than a print format.

2.

Distribution of Products

(i)

The Secretariat should continue the publication of the CSM
bulletin on a monthly basis under the guidance of a regular
review mechanism, which at this time, should be one of
correspondence between the Rapporteur on CSM, the
Secretariat and designated experts. Also the Secretariat
should continue the co-ordination of the publishing of the
Global Climate System biennial review.

(ii)

To improve the overall quality of the CSM bulletin by:

(iii)

-

once a year inclusion of appropriate explanatory
information concerning analysis techniques of regularly
published products;

-

inclusion of explanatory information upon the
introduction of a new product;

-

insert, where space permits, other relevant product
documentation.

That the joint rapporteurs submit proposals to CBS,
concerning arrangements for the global distribution, on the
GTS of:
-

Tables of principal temperature and precipitation
anomalies as contained in the WMO CSM monthly bulletin
in text format as climate bulletins;

-

Charts of these anomalies, as contained in the monthly
CSM bulletin.

(The WG noted the donors may be invited to adjust these climate
products to allow for more expeditious dissemination)
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(iv)

The joint rapporteurs should investigate urgently the
execution of a pilot project of distributing the graphical
and textual anomaly information as described above via MDD
facsimile-type transmission.

(v)

That Members, in order to disseminate CSM products,
investigate the use of other facsimile services such as
that being used by the National Climatic Data Centre, USA,
possibly from Regional hubs.

(vi)

The CCI Rapporteur to CBS should submit proposals to
encourage Regional and National Centres to establish
climate information "dial-up" sévices for the distribution
of data and products, such as that available at the Climate
Analysis Center, USA.

(vii)

Joint rapporteurs investigate the use of the WEFAX
satellite broadcast facility for the distribution of
products to RA III and RA IV.

Automated Meteorological_Stations
(i)

The Rapporteurs's questionnaire concerning AMS's should be
finalized as soon as possible and with the assistance of
the Secretariat, should be distributed to the list
specified by the Rapporteur.

(ii)

Overlapping conventional observations should be taken
before an AMS is commissioned and metadata routinely
maintained.

ÇLICOM
(i)

The Secretariat should continue with the establishment, in
conjunction with donor countries, of Area Support Centres
for CLICOM.

(ii)

Conduct Regional seminars to assist in the continuation of
full CLICOM implementation.

INFOÇLIMA
(i)

INFOCLIMA should eventually be distributed to Members in a
digital fashion with accompanying access software, possibly
on CD-ROMS. Approved the Secretariat's conversion of
INFOCLIMA to run with the DATAEASE Database Management
System (DBMS) as an appropriate first step.

(ii)

Convene a meeting of DBMS experts to consider development
of National Centres' ability to build catalogues and
directories of national climate databases.
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(iii)

G.

Rapporteur will investigate the future relationship between
INFOCLIMA station directory and that of WMO Publication 9,
Volume A, along with newly identified Reference
Climatological stations concerning station identification
procedures.

ÇLIMAT_Code Adaptation

The Working Group recommended that the CLIMAT code be changed in
the following manner:
(i)

retain all information in present code, and add;

(ii)

mean monthly maximum and minimum temperatures;

(iii)

variances of daily mean, maximum and minimum temperatures
for each month;

(iv)

number of observations used to calculate monthly mean;

(v)

group identifiers;

(vi)

another digit to sunshine percentage;

(vii)

normals period indicator;

(viii) additional "days-with" and summary information as specified
by Rapporteur on INFOCLIMA.
(Note: Complete CLIMAT adaptation proposal included in Annex X)
In addition, the Working Group recommended:

H.

(ix)

That the CBS rapporteur to CCI request CBS, WGDM to move
toward a change of codes that will be submitted to CBS,
November 1992.

(x)

That the President of CCI also pursue the issue in the
appropriate manner.

DataManagement inDeveloping Countries
Data Rescue (DARE) Activities:
(i)

The Secretariat should support the Rapporteur in
co-ordinating with the International Data Co-ordination
Centre in Brussels, particularly in reference to expansion
of DARE activities to other Regions.

(ii)

The Rapporteur, with Secretariat support, should
investigate the concept of Regional DARE Support Centres,
using the CLICOM Area Support Centre concept and activities
for guidance.
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StandardClimatologiçal Normals
3.

The Working Group recommended that:

(i)

The basic set of standard normals should be calculated, as
a minimum, for CLIMAT stations, and for stations deemed by
members to have a long term climatic record, e.g. RCS's.

(ii)

The normals parameters should include as a minimum those
included in the standard CLIMAT message and, if possible,
those recommended in WMO Publication No. 117.

(iii)

Constant time intervals should be observed in the
calculation, using as many observations as possible. For
example, daily means should be computed from 24 hourly
observations wherever available, or from a combination of
less numerous observations so arranged that the resulting
means depart as little as possible from the mean based on
24 hourly observations (e.g. observations made at 3-hourly
or 6-hourly intervals). At climatological stations where
only three observations per day are made at 07, 14 and 21
hours local time the daily mean temperature may be computed
according to the formula:
T m = T Q 7 + T14 + 2.T21

In cases where only daily maximum and minimum temperatures
are measured, the daily mean should be computed as the mean
of the two extreme values. In all cases, the method of
calculating the daily means should be unambiguously
specififed for each station.
(iv)

In case of missing daily data, the provisions contained in
paragraph 8.3 of the Guide to Climatological Practices may
be applied for the calculation of monthly values, and
explanatory notes should be given on the number of missing
observations.

(v)

Wherever possible, the data should be provided in digital
form to the Secretariat.

(vi)

The President of CCI should collaborate with the President
of CAS in order to establish a position on the need for the
publication of upper-air normals.

(vii)

Since the collection of normals is not yet completed.
Members may submit their 1961-1990 normals after the
deadline set by CCI of September 1991, with a new suggested
deadline of December 1992, after which time the normals
will be published.
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J.

6.

Çlin^te Çhange_Detection_Proj.eçt
(i)

The Chairman of WGCD should consult with the Chairman of
the WGCCD and President of CCI to discuss relationships
between the two working groups.

(ii)

The Secretariat should keep the Chairman, WGCD informed on
the progress of the test phase of the Archival Survey for
Climate History project.

CLOSURE OF THE SESSION

The session of the CCI Working Group on Climate Data was closed at
12:45 p.m. on 15 November 1991.
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ANNEX III

WORKING GROUP RECOMMENDATIONS

The Working Group, considering the reports of the three Sub-groups,
established the following recommendationst
I.

Quantification of Uncertainties and Development of Strategies

A.

Climate change detection strategy should:
1.

focus on persistent anomalies on both global and regional
scales;

2.

be in accordance with our understanding of the physical causes
of climate change ;

3.

enable, as much as possible, attribution of changes to
greenhouse gas forcingi

4.

use a multidisciplinary approachy

5.

define uncertainties in data and methodologies;

6.

attempt to separate the detection signal from the noise of
natural climatic variability.

B.

Enhance statistical basis for climate change detection by convening
expert meetings on statistical strategies and development of new
statistical anaylsis methods and datasets to be used for CCD.

C.

Establish an advisory working group to provide guidance on record
blending methodologies (e.g. the use of Climate Data Assimilation
Systems to merge available data and to reanalyze past data using
models and incorporating satellite and conventional data, and proxy
data and information).

D.

Convene meetings of data network and numerical modelling
specialists concerning requirements for useful gridded datasets.

E.

Continue monitoring all significant influencing factors (e.g. trace
gases, solar irradiance, aerosol concentration, ENSO, surface
albedo, oceanic deep water formation).

F.

Develop authoritative reports, taking into account all above
activities (i.e. analysis methodologies, potential errors,
potential impact of assumptions and bias adjustments, etc.), which
define the applicability of datasets employed in climate change
detection.
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IT.

Dataset Identification, Interpretation and Acquisition

A.

Establish advisory groups to prepare guidance material on:
1.

The standardized construction of metadata concerning satellite
and conventional data and other information.

2.

The categorization of the climate records according to biases
due to changes in location, observation practices and
environment, based on the collection of metadata.

B.

Support efforts to create model-adapted gridded datasets by the use
of 4-D data assimilation schemes.

C.

Strongly support the building of global baseline datasets and
encourage members to«

D.

E.

1.

Exchange data and metadata in order to build these datasets;

2.

Develop and assist in acquisition of datasets for unique areas,
e.g. desert and ocean island sites.

Maintain and enhance climate observation programmes:
1.

Establish strong ties with GCOSt

2.

Promote continuity and strenghtening of accurate observational
networks which meet WMO network requirements.

Encourage*
1. maintenance of rural, long-time-series stations»
2.

2-year parallel observations with programme/site changes.

F.

Establish Regional panels to evaluate adequacy of GBDS for regional
CCD studies.

G.

Investigate special dataset needs for areas of high climate
sensitivity.

H.

Establish a peer-reviewed, dataset certification process.

I.

Enter related research papers, meeting reports and measures of
dataset quality into the WMO INFOCLIMA, climate data referral
system.

III.

Inter-linkages

A.

Involve Working Group members in»
1.

GHG Detection Experiment (SAFISY) and
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2.

IPCC meetings related to data management.

Encourage WMO interaction on CCD related matters with:
1.

IOC, ICSU, UNEP and others in monitoring programmes, e.g.
Earthwatch, IODE and Harmonization of Environmental
Measurements, and in related training activities»

2.

co-sponsorships of and co-ordination with Ocean Climate Data
Workshop and Snow Watch Conference.

C.

Develop close relationship to major scientific programmes concerned
with climate change such as: WCRP, IGBP, etc.

D.

Consult with ICSU and its World Data Centres (WDC) panel re:
1.

holding approved datasets at WDCs and

2.

establishing an international master referral system.

E.

Support CCD training workshops and seminars in developing
countries, viz» in 1992 in Regional Association III or Regional
Association IV.

F.

Enhance visiting scientist programmes for technical experts
concerned with aspects of CCD to work in developing countries.

G.

Foster involvement of developing country scientists in CCD
supported programmes, e.g. by supporting CCD related regional
climate studies.

H.

Establish strong ties with global observing systems, e.g. GCOS,
GOOS, GLOSS and related information systems.

I.

Strengthen related regional centre capabilities through the
development and implementation of»
1.

software packages»

2.

introduction of new technologies.

J.

Prepare and distribute information packages concerning CCD
activities.

7.

ADOPTION OF THE REPORT

The Working Group, after approving the draft report of the session
agreed that the final editing and minor changes including a list of acronyms
(Annex X) could be introduced by the Secretariat and reviewed by the Chairman.
8.

CLOSURE OF THE SESSION

The first session of the CCI Working Group on Climate Change
Detection was closed at 12:00 p.m. on 25 October 1991.

ANNEX IV

SUMMARY OF THE MEETING AND RECOMMENDATIONS OF THE
CCL EXPERTS MEETING ON THE ADAPTATION OF THE CLIMAT CODE
(Geneva, 5-6 November, 1991)*

The experts considered seven proposals for changes to the CLIMAT code
from the:
Canadian Climate Centre (three options);
National Climatic Data Centre (USA) (two options);
Deutscher Wetterdienst (Germany);
Finnish Meteorological Service
A)

The experts strongly endorsed:
1) Retain all of the information in the present code, and add:
2) Mean monthly maximum and minimum temperatures;
3) Group Id's;
4) Another digit to sunshine % (total three digits);
5) Normals period indicator.

B)

The experts also provisionally endorsed, for a subset of CLIMAT
stations (e.g. Reference Climatological Stations):
6) Daily Maximum, Minimum and Mean Temperatures;
7) Some additional departure and "days with" statistics.

This provisional endorsement was made recognizing that this
information was available from SYNOP data transmissions and the pervading
feeling that the greater the change proposed, the lesser the chance it has to
be acceptable to C8S.
However, the experts cited the increased availability of these data to
developing countries as a compelling reason to endorse them provisionally.
C)

*

In addition, the experts recommended the following new parameters,
ONLY IF the provisional endorsement (B) is NOT acceptable to the
Working group:
8)

Number of observations used for calculating means;

9)

Additional statistic(s) describing variance of the monthly
mean temperatures.

Complete response of the meeting is published as WCDMP-15
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Other Matters
There was much discussion about matters related to the adaptation of
the code. These are simply listed here for information:
(i)

Stress on GTS of additional parameters (especially if daily
data is transmitted). The experts felt that this was a
potential problem, but considered that this would be
alleviated somewhat by the fact that the CLIMAT transmissions
tend to be spread out over a number of days.

(ii)

BUFR Code Usage. The experts felt that Members should be
encouraged to use BUFR. It was also noted, however, that
only the main GTS trunks can handle the binary protocol. Use
of BUFR greatly eases the concerns about adapting the code to
accommodate the new parameters.

(iii)

The experts were interested in the potential use of CLICOM
computers to compute, code and decode CLIMAT reports in
developing countries.

(iv)

There was some concern over the extent of programming changes
that a large-scale code change would entail. The group
agreed that the provision of shared decoding software would
be helpful to the overall effort.

(v)

There was discussion comcerning the low transmission priority
of CLIMAT messages, which invites them to be easily bumped by
higher priority items and in many cases to be discarded
before transmission.

(vi)

The experts felt that all changes necessary should be
tendered at this time, because additions in a few years will
not be easily done if an adaptation is made at this time.

(vii)

The experts felt that this was an opportune time for the
changes to CLIMAT to be acomplished, considering the
scheduled CBS meeting in November, 1992.

ANNEX V

RECOMMENDATIONS FOR IMPROVEMENTS TO THE CSM MECHANISM
MADE AT THE CCL EXPERTS MEETING BY THE
EXPERT GROUP ON TRACKING AND TRANSMISSION OF CSM INFORMATION
(Geneva, 7-8 November 1991)*

These recommendations are divided into two categories:
(i) Collection, transmission and tracking of data, and
(ii) Distribution of products.
Collection, Transmission and Tracking of Data
The experts recommended:
-

To invite WMO Members to check Publication No. 9, Volum A and to
inform the Secretariat of any necessary changes to this volume;

-

Improved collection and publication of the World Weather Records
for the decade of the 1980's. SPECIFICALLY, all collection
centres should collect data immediately and forward them to the
publication centre. FURTHER, for the 1990's, the data should be
collected annually;

-

To request that all members, if possible, forward their WMO
standard Normals for the period 1961-1990 to the Secretariat and
the National Climatic Data Centre (USA) using digital media
(e.g. diskettes) in ASCII sequential files;

-

To plan a detailed monitoring demonstration for CLIMAT messages
via a pilot project in RA-III and that the WMO Secretariat
co-ordinate the participation of Climate Centres in the
demonstration. IN ADDITION, the CCI should submit a proposal to
the GTS Study Group on Operational matters, meeting in March of
1992, to study and prepare a detailed plan for the demonstration;
To develop an integrated approach with the CBS Working Group on
Data management to cataloguing activities concerning the
availability of real-time data;
That the Chairman of CCI Working Group on Climate Data request
the President of CCI to initiate discussions with the Presidents
of other approppriate Commissions with a view to developing new
technologies and methodologies to collect and exchange important
climate information not now included in the SYNOP code;

-

To reaffirm the CC1-X recommendation to increase the density of
CLIMAT stations to include up to 10 stations per 500 x 500 km2
area;

Complete response of the meeting is published as WCDMP-16
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To investigate the possibilities of using the CLICOM computers as
installed in nearly 100 Member countries to aid in the structured
collection and transmission of CLIMAT and CLIMAT TEMP reports.
This would include the determination of the feasibiity of
directly connecting CLICOM1 s to GTS circuits to help ensure the
quality and timeliness of transmissions.
Distribution of Products
The experts recommended:
-

That the WMO continue the publication of the monthly CSM bulletin;

-

To encourage the use of the CSM bulletin as an educational
forum. FOR EXAMPLE, that new analysis techniques and products
introduced into the CSM bulletin be accompanied by explanatory
information on the specific uses and impacts thereof, including
reference to relevant research;

-

That the CCI Working Group on Climate Data investigate mechanisms
for the regular review of the content of the CSM bulletin;
That the CBS be invited to make arrangements for the global
distribution on the GTS of:
(i) Tables of principal temperature and precipitation anomalies
from the WMO Climate System Monitoring Monthly Bulletins in
text format as climate bulletins; and
(ii) Charts of these anomalies.
To investigate urgently the execution of a (pilot) experimental
project of distributing the graphical and textual anomaly
information (cited above) via MDD facsimile-type transmission to
2-3 Member countries. This would begin with discussions with
EUMETSAT about inserting this CSM informatiuon into the MDD
transmission schedule;
To investigate the use of other facsimile services to Members,
especially from Regional hubs;
To encourage Regional and National Centres to establish climate
information "dial-up" services for the distribution of data and
products ;
To investigate the use of the WEFAX satellite broadcast facility
for distribution of climate products and that the President of
CCI request the assistance of WMO to co-ordinate this activity.
IN ADDITION, the experts recommended that this activity begin
following the successful completion of the MDD demonstration,
mentioned above.

ANNEX VI

Report of the Chairman of the CCI Wording Group on climate Data
Introduction
Some of you may recall that at the tenth session of the Commission
for Climatology at Lisbon in 1989 the former President of the
Commission suggested that the Commission might want to consider not
re-constituting the Working Group on Climate Data.
However,
members strongly urged its re-establishment with revised terms of
reference. The Commission passed Resolution 2 establishing the
Working Group, and appointed eight rapporteurs to serve on the
working group.
Subsequently, the President of the Commission
appointed two additional experts to the Group.
Climate data are still the mainstay of climatology. More than
ever, high-resolution, high quality and timely climate data are
critical to improving our understanding of climate and climate
change and for decision making in a wide variety of economic,
social and environmental pursuits.
Availability of data for
climate research, applications and monitoring has improved greatly
in the last decade, and in particular the last three years.
However, advances in our understanding of climate is still
constrained by a host of data management problems, including,
sparseness of networks, program interruption/change, inadequate
documentation, incompatible formats, and missing values.
Actions to improve the effectiveness and efficiency of climate data
management do not require large investments of resources but rather
commitment, sensible leadership and careful coordination of all
those involved. When members of the commission re-established the
Working Group, they recognized that continued coordination of data
management practices would substantially improve both the effective
and efficient utilization of climate data.
For your chairman, 1989 to 1991 was a busy period — keeping members
informed about relevant climate data management issues, preparing
related correspondence, representing the Commission at several
meetings and conferences, and on occasion prodding the Secretariat
in doing their usually excellent job of coordinating the affairs of
our working group. We owe much to Victor Bodirev and Michael
Crowe, to their colleagues in the World Climate Programme
Department and, prior to Michael's arrival in 1990, to Ken
Davidson, for their untiring efforts in keeping us informed of
climate data activities and reminding us of our roles and
responsibilities.
I know through correspondence and conversations with members of our
Working Group that this has been an equally busy time for you. I
look forward to hearing first hand about your efforts in data
management over the past three years and your suggestions on how we
should conduct ourselves for the remaining period of the
intersession. By the end of this week we should all have a much
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clearer picture of what successes we have achieved during the first
half of the intersession and what work either unfinished or
redefined remains for us to do over the next year.
My understanding is that the Eleventh Session of the Commission for
Climatology will be meeting in February 1993.
According to
Requests 1 of Resolution 2, which establishes our working group,
rapporteurs are requested to submit to the chairman of the working
group their final report not later than ten months before the
eleventh session, which makes that April 1992.
In my report to you, I will confine my remarks specifically to
those activities requiring my initiative, action or participation
and not those items listed under the long-term plan of the World
Climate Data Programme. Perhaps the Secretariat will follow with
a briefing on some of the on-going, operational activities such as:
implementation of CLICOM, Climate System Monitoring, INFOCLIMA,
DARE and other program activities.
Meetings and Conferences
*

Expert Group on Global Baseline Datasets - Asheville, January
22-26, 1990

*

EC-XLII Session - Geneva, June 11-23, 1990

*

Second World Climate Conference - Geneva, October 29 to
November 7, 1990
Expert Meeting on Climate Change Detection Project - Niagaraon-the-Lake Ontario, November 26-30,1990
Ad-hoc Meeting of The Global Climate Observing System -

*
*

Winchester UK, January 14-15, 1991
*

WMO Eleventh Congress - Geneva, May 1-25, 1991

*
*

EC-XLIII Session - Geneva, May 27-29, 1991
First Meeting of the CCI Working Group on Climate Change
Detection - Geneva, October 21-25, 1991
Expert Meeting on adaptation of the CLIMAT code - Geneva,
Novermber 5-6, 1991

*
*

Expert Meeting on CSM information tracking and transmission Geneva, November 7-8, 1991

Activities
CCI Advisory Working Group
Unfortunately, I was unable to attend the Eighth Session of the
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Advisory Working Group in Geneva in April 1990. David Phillips
presented my report. The Working Group reviewed the detailed work
plans of each rapporteur.
There was some concern that many
rapporteurs had very ambitious work plans that would be difficult
to complete. It was pointed out, however, that the work plans were
intentionally established as all-encompassing and challenging for
the rapporteurs and the basic intent of the terms of reference
would be met and in many cases surpassed. Proposed work plans were
modified slightly and published in Annex 5 of the Report of the
Advisory Working Group.
The Advisory Group was especially pleased with our initiatives to
appoint joint rapporteurs between CCI and CBS in order to resolve
certain data issues.
Global Baseline Data Seta
At CC1-X, the Commission called for the assessment of global and
regional data sets and data banks to ascertain exactly what was
currently available. In response, an experts meeting was convened
in January 1990 in Asheville to define global baseline data and
recommend the project design. Basically, the goal of the project
was to construct global data sets as "official" data sets for
global climate change studies. During 1990 and 1991 work began on
the construction of a comprehensive upper-air data set, a global
historical climate network data set and a data set of metadata historical
information
about
observing
stations
and
instrumentation. We'll hear more about this project later from Ken
Davidson who is representing Ken Hadeen, the Rapporteur for the
Development of Global and Regional Baseline Data Sets.
The baseline data set effort forms an integral part of the Climate
Change Detection Project, and a basic input to the monitoring of
climate anomalies.
Second World Climate Conference
Your chairman along with several members of the Working Group
attended the Second World Climate Conference in Geneva from 29
October to 7 November 1990.
The SWCC included a ministerial
component as well as the original scientific/technical component.
There were 747 participants from 116 countries.
Both the Conference Statement and the Ministerial Declaration
endorse the work of the World Climate Programme and related global
programs as well as of the Intergovernmental Panel on Climate
Change. The Statement and Declaration call for increased support
for effective co-ordination of climate and climate change-related
research and monitoring programs. The Statement also called for a
comprehensive Global Climate Observing System and the formulation
of a comprehensive detection strategy to improve the prospects of
climate change detection.
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Climate Change Detection Project
The Climate Change Detection Project was first suggested by the
Commission for Climatology at its tenth session. Other groups and
commissions within the WMO structure supported the project, and in
June 1989, the Executive Council endorsed CCI's recommendation. EC
requested the Secretariat to begin planning and implementing the
CCDP as soon as practicable.
In April 1990, the Advisory Working Group of the Commission for
Climatology endorsed a conceptual framework for the project which
was subsequently approved by Executive Council in June, 1990.
Canada was host to the first experts meeting on the CCDP at
Niagara-on-the-Lake, Ontario in November 1990. Many members from
this Working Group were at that meeting.
More than 3 0
international specialists attended including: data experts (those
working with conventional data, proxy sources and remotely-sensed
information), climate modellers (GCM researchers, statisticians and
oceanographers),
and
representatives
from
international
meteorological data centres. Representatives from all regions and
both developing and developed countries were present.
The purpose of the meeting was to begin the development of a broad,
long-term strategy for the detection of climate change. While the
group discussed the essential elements of a strategy and
implementation plan, it focused attention on defining the detection
problem and making recommendations for those drafting a framework
and action plan for the CCDP. The report of the meeting was
distributed earlier this year as WCDP-No.13 .
The experts agreed that, whereas the greenhouse effect is the most
important problem to which the detection strategy will be applied,
the project should not be limited to this sole concern.
The
strategy will use global climate models and statistical techniques
to detect regional as well as global anomalies.
The detection project was discussed at Congress and Executive
Council this year. Council endorsed a proposal to form a WMO
Climate Change Detection Panel, comprised of a small core group to
provide regular authoritative reports on the interpretation and
applicability of data bases for the detection of climate change on
regional and global scales. Council, following the wishes of
Congress, established the panel within the Commission for
Climatology and asked the CCI President to establish the group as
a matter of urgency.
CCl's Working Group on Climate Change Detection, comprising 14
experts, met in Geneva from October 21-24, 1991. Ken Hadeen was
present. I was invited to attend, but John Sandilands from the CCC
attended in my place. Recognizing a fundamental need to establish
long-term, homogeneous, unbiased, coordinated data sets in order to
describe the physical state of the atmosphere, the Group proceeded
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to design a plan and propose strategies for obtaining such data
sets and for detecting the occurrence of climate change. The group
reviewed many of the factors that should be considered in
evaluating the availability and quality of data and various
techniques for enhancing and interpretating data for climate change
purposes. The group focused on four areas: data set construction,
uncertainties in the climate record, climate change detection
strategies, and linkages. Many recommendations came forth, many of
which have direct implication to us in our work. I propose that we
discuss that report during this week and advise the President of
our comments.
CC1/CB8 Data Management Issues
As directed by CC1-X, the chairman of the Working Group on Climate
Data contacted the Chairman of the CBS Working Group on Data
Management in an effort to resolve some of the data management
issues of mutual interest between the two commissions.
I proposed four areas where our two groups could mutually benefit
by working together, namely:
*
the transmission, receipt and monitoring of data from CLIMAT
and CLIMAT-TEMP stations;
*
the transmission of climate anomaly
information in graphical form on the GTS;
*

and

climate

change

the expansion of from the existing CLIMAT network;

*
revision and updating of the basic observational parameters
and derived quantities normally contained in the CLIMAT report.
In order to establish a mechanism for liaison between the two
working groups, it was agreed to appoint joint rapporteurs with
each serving on respective working groups. The President of CBS
proposed Al Kellie, a member of the CBS Working Group on Data
Management to serve on the WGCD.
Dr. Maunder reciprocated by
naming Jim Laver to the WGCD and proposing his name to the CBS
Working Group on Data Management.
I am pleased to report that the CBS Working Group on Data
Management is establishing an ad-hoc group to monitor in near-realtime and on a trial basis the flow of CLIMAT reports on the GTS,
with a view to improving the quantity of messages received at
regional hubs. This initiative is a very positive step. CBS sees
this activity as both feasible and useful, and an opportunity to
begin now to apply the principles promoted by the data management
of observational meteorological data to climate data.
A
demonstration project has been set up to improve the completeness
of climate data sets delivered by WWW. The benefits from such
cooperation could be significant and will be sure to enhance the
capability in many countries to routinely monitor climate related
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events and conditions in order to recognize major hazards.
Other Activity
CIMO
I was asked to name someone to represent the CCI at the CIMO Expert
Meeting in order to review the accuracy requirements for synoptic
and climatological surface measurements and related sensor performance
characteristics. The meeting held in June 1991 prepared a statement
of accuracy requirements.

Conclusions
In conclusion, let me say that this week promises to be a very
busy, and, I hope, a productive one for us. Your presentations at
this session and your final reports with recommendations, due in
less than a year, will form the basis for improving the management
of climate data nationally and globally and the profound
implications that that will have on international meteorology.
I want to leave sufficient time .towards the end of this week in
order to discuss the future of our working group - the contents and
format of our report to CC1-X1, whether the working group should be
reconstituted, what additional tasks we should undertake now and
recommend for the next intersession, and what suggestions we have
for improving the workings of our working group (more expert
meetings, more joint rapporteurs, etc,). Indeed, I repeat what I
said to you in August, I'd be grateful for • any suggestions,
proposals, advice or questions you might have that might help me
plan and conduct this meeting.
In closing, let me again thank you for coming to our meeting, and
especially for your interest and good work over the past 2 1/2
years. I confess that I have not always been able to respond to
your request immediately or copy you with all the materials that
came by my desk. The job was more demanding than I envisioned, and
the work became much more encompassing than any of us could have
ever imagined in 1989 when we began.
However, we have made
considerable progress, and I believe have much to show for our
work. With your continued support and sound advice, I am confident
that we will have a very significant report for presentation at
CCl-XI in 1993.

ANNEX VII
Report of the
Rapporteur on Global and Regional Baseline Data Seta
Dr. Kenneth D. Hadeen
Director, National Climatic Data Center
National Environmental Satellite Data and Information Service
National Oceanic and Atmospheric Administration
Federal Building
Asheville, NC 28801 USA
September 23, 1991

Task 1. Consult with scientists monitoring global climate change
and those assessing the socio-economic implications of climate
change in order to better identify their needs for long series
global and regional data sets.
Numerous international scientists have been consulted regarding
the needs for long-time series data. This has been accomplished
in two ways. In an effort to understand the needs of scientists
studying global climate change, scientists listed by the
International Program on Climate Change (IPCC) were contacted by
letter and asked to state their needs and identify what data sets
are most important for global change monitoring. The results
were summarized and presented to the WMO meeting of experts,
January 1990 (Attachment 1). The consultations were also carried
out through the IPCC WMO/UNEP sponsored Scientific Assessment of
Climate Change (IPCC-I). These requirements are now well defined
in chapter 11 of the Scientific Assessment of Climate Change
entitled Narrowing the Uncertainties: A Scientific Action Plan
for Improved Prediction of Global Climate Change and in the
Policy Makers Summary of the Potential Impacts of Climate Change
(IPCC-2). Systematic long-term monitoring is stressed in both of
these reports. It is particularly difficult to identify any one
element or elements which are most essential. In particular,
data sets are needed for many climate elements. The need can be
broken out into two areas: 1) variables which are essential to
understanding and detecting climate change, e.g. clouds,
temperature, improved temporal and spatial time series sampling,
and 2) climate elements which are most sensitive to particular
ecosystems and are expected to undergo significant change with
enhanced greenhouse gases, e.g. cyrospheric elements in high
latitudes, water balance quantities in water sensitive
ecosystems, etc.
These results suggest that Global Baseline Data Sets should be
composed of data that is spaced as evenly as possible over the
globe, but in many instances there will be areas of unevenness
where local ecosystems are particularly sensitive to changes in
specific components of the climate system. This is an important
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concept that we will have to acknowledge as we strive to build
and improve our data sets.
Task 2. Participate in the planning of a meeting of experts to
define global, and regional baseline data sets and the design of a
project to compile a complete homogeneous data set for climate
change studies.
The problem of identifying the needs of climate change scientists
have been addressed through a WMO meeting of experts held in
Asheville, NC in January of 1990 (Attachment 1). This meeting
was attended by experts from the USA, UK, Brazil, USSR, Canada,
Australia, and Algeria. In addition, a representative from IGBP
participated in the meeting. The Report of the Expert Group on
Global Baseline Datasets identifies the highest priority needs of
the scientific community. The need for metadata and higher
resolution data was emphasized in this report. Means for
obtaining these data were initiated and I am pleased to report
that substantial progress has been made in several areas since
the meeting. CCI is now actively engaged in preparing a
requirements document for the higher resolution data to be
considered by the WMO Executive Council next June. In addition,
a considerable amount of metadata has been developed for the
global baseline data sets, and is now being converted to digital
form. This includes information about urbanization, observing
schedules and instrumentation.
Close coordination has been established and maintained with the
CIMO Rapporteur on Historical Changes in Radiosonde Instruments
and Practices. Information gathered by the Rapporteur, Ms. D.
Gaffen, is available for the baseline data set project.
Tasks 3 and 4. In consultation with the Rapporteur on INFOCLIMA,
document the existence of current global data sets and data banks
(including gridded data) and assess the feasibility of using
subsets of CLIMAT, CLIMAT TEMP, the ICCP, the Global
Precipitation Climatology Project, and COADS as global baseline
data. Co-ordinate the construction of a global climate baseline
data set (preliminary data set by Fall 1990).
At the present time we have three active baseline data sets being
constructed. These baseline data sets include COADS
(Comprehensive Ocean-Atmosphere Data Set), CARDS (Comprehensive
Aerological Reference Data Set), and GHCN (Global Historical
Climate Network). COADS focuses on surface marine observations,
CARDS includes PIBAL, radiosonde, and rawinsonde data, and GHCN
includes surface temperature, precipitation, and pressure.
Tables 1, 2, and 3 summarize the basic long term data sets that
are being incorporated into these global baseline data sets.
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As these projects take shape we have encountered many practical
and theoretical problems. Appropriate information regarding the
manner in which observations have been taken and processed prior
to inclusion into the baseline data sets has been difficult to
obtain in a comprehensive manner, but they have been shown to be
very important with respect to the proper interpretation of these
data. Many aspects of data homogeneity are being addressed in
this work, but much remains to be done in order to adequately
address the time dependent data biases. This includes, issues
such as spatial sampling, instrument changes, processing changes,
changes in observation methods, local environmental changes, and
others.
Task 5.

Recommend a format for the global data set.

Each of these global data sets has a unique format. We have
found the IMMT format of global marine data to be inappropriate
for historical baseline data sets. COADS has developed a unique
format that can be distributed in ASCII. GHCN and CARDS are
currently in an ASCII format, but they are considering BUFR as
and additional exchange format if sufficient interest is
generated. At the present time most of the users of the
historical baseline data sets appear to be content with ASCII.
BUFR and GRIB formats seem to be more popular in the operational
weather forecasting community. Nonetheless, at World pata
Center-A we will be storing the GHCN data base in BUFR and GRIB,
as well as portions of the COADS data base. We expect to
distribute the data base in ASCII, BUFR, and/or GRIB format. The
CARDS project is still flexible as to the exchange format of the
data.
Task 6, Develop criteria for the preparation and maintenance of
global and regional climate baseline data containing both land
and ocean observations.
We have developed the criteria for the preparation and
maintenance of global land and ocean data bases. These are more
fully explained in Attachments 2 through 4. In addition, we are
actively engaged in the process of identifying areas and time
periods across the globe which would be of greatest benefit for
reducing the uncertainties associated with calculating changes in
hemispheric mean temperatures. This is being accomplished via
Monte Carlo simulations using GCM model output and global
averages of temperature from NOAA's Micro-wave Sounding Unit
(MSU). The results of these analyses should be available over
the next several months, and they will help guide us for most
beneficial additions to our data base.
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Task 7. Study and recommend activities related to the
preparation of gridded climate data sets (GCDS), including
derived parameters that are not directly measured with current
observing techniques.
At this time several competing algorithms have been identified.
This includes methods of optimal interpolation, least squares
regression (with enhancements to preserve observational variance,
ie., inflated regression), and inverse distance weighing. Of
special interest in the field climate change is the most
efficient means of using maximum volumes of data. This is
aggravated by the fact that many stations with long records do
not continue through the present time. The problem of how best
to incorporate these data into a gridding scheme aimed at
quantifying climate and global change is not clear. For example,
one method that has been used consists of converting all data to
anomalies for a common base period. This eliminates stations
which do not have data over this base period. Another method
uses a base station over a given region so that all stations can
be adjusted to this station during years of common operation. In
order to understand the advantage and disadvantages of these
methods several computer experiments need to be conducted. This
has not yet been accomplished.
At the present time, initial phases of developing a global
drought index which makes use of monthly temperature and
precipitation are underway. The intent of this index will be for
global applications with a variety of time lags built into
various subindices so that the diverse interests within the
fields of hydrology, agriculture, climate, etc. can use the index
most appropriate to their work. This index is currently being
developed within the Global Climate Perspectives System. This is
a joint project within various line offices of the USA's NOAA
(Attachments 5 and 6).
Task 8. Determine current gridpoint archives and recommend how
best to consolidate these files.
The IPCC supplement proposed a common grid for the global
temperature data sets that have been used by climate change
scientists. These scientists have indicated that they prefer not
to reduce these data to a common grid, because the techniques
they used to derive these data sets do not readily lend
themselves to changes of grid scale. Results from Task 6 may
shed additional information on this particular problem.
Task 9. Track the processing, implementing and exchange of 3 0year standard normals, and assist the WMO Secretariat with he
preparation, publication, and distribution of the Members' 3 0year standard normals on CLICOM-compatible medium.
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The Rapporteur will undertake the task of comparison of the 3 0year averages and various other period of record averages
calculated for the MCDW and the 3 0-Year Standard Normals as
calculated by each country. The Rapporteur will assist WMO in
distributing the 3 0-year normals in CLICOM-compatible formats and
media.
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Table 1.
seta.

Global Historical Climate Network (GHCN) data reference

1)

60-station data set from the PRC (temperature,
precipitation, and pressure).

2)

Douglas Mexican data set (300-station data set consisting of
temperature and precipitation).

3)

USA Historical Climatology Network (1219 stations of
temperature, including maximum and minimum, and
precipitation).

4)

USSR 223 stations with daily precipitation and maximum and
minimum temperature.

5)

USSR 24 3 stations data set of monthly mean maximum, minimum
and total precipitation.

6)

Groisman 622 monthly total precipitation data set for the
USSR.

7)

Jaclca Ocean island temperature and precipitation data set

8)

Nicholson African precipitation data set.

9)
10)

NOAA/NCDC Tape Deck 9799 African precipitation data set.
NOAA/NCDC Tape Deck 9799 Non-African tropical latitude
precipitation data set.

11)

Diaz global precipitation data set (monthly totals).

12)

Jones global temperature data set (monthly averages).

13)

NCAR's World monthly surface station climatology (monthly
mean temperature, total precipitation, and pressure).

14)

World Weather Records (monthly mean temperature, total
precipitation, and pressure).

15)

NOAA/CAC Climate Anomaly Monitoring System (CAMS) (monthly
mean temperature and total precipitation)

16)

Special German CLIMAT collection
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Tabla 2.

Comprehensive Aerologieal Reference Data Set (CARDS)

WHO baseline upper air data set
GTS/NMC DATA

JAN 1973

DEC 1990

GTS/NCAR

JAN 1971

DEC 1972

MIT/NCAR

MAY 1958

APR 1963

TDF 56

1946

1970

TDF 54

1930

1970

USSR NATIONAL
DATA SET
(59 STATIONS)
TD 6291 USA
AUSTRALIAN NATIONAL
DATA SET

DEC 1960

DEC 1990

1960 - DEC 1990
1960 - DEC 1990

OTHERS*
GTS
NMC
NCAR
MIT
TDF
TD

Global Telecommunication System
U.S. National Meteorological Center
National Center for Atmospheric Research
Massachusetts Institute of Technology
USAF Tape Deck Format
US National Data Set, Tape Deck

* WMO is working to obtain 38 national and regional data sets for
the CARDS project. WDCA and WDCB are negotiating to obtain other
national data sets.

Table 3 Comprehensive Ocea.

tmospliere Data Set (COADS)
m

CONTINUED
SOURCE
DECK
no U.S. Navy Marine

GENERAL PERIOD
OF RECORD
1945 1951

DESCRIPTION

116

U.S. Merchant Marine

1945-1963

117
118

U.S. Navy Hourlles

1952-1964

119

Japanese Ships No. 1
Japanese Ships No. 2

1930 1953
1934-1971

128

Inlernallonal Marine (U.S. recruited ships punched In house) 1963-1978

143

PMEL (Pacific Marine Environmental Laboratory) Buoy

1975-present

144
150

PMEL (daily) Equatorial Moorings and Island Stations
Pacific (U.S. Responsibly) HSST Netherlands Receipts

1983 -present
19391961

151
152

Pacific (U.S. Responsibility) HSST German Receipts
Pacific (U.S. Responsibility) HSST U.K. Receipts

1862-1960

155
156

Indian (Netherlands Responsibility) HSST
Atlantic (German Responsibility) HSST

184

Great Britain Marine (194 Extension)

185

USSR Marine IGY

186

USSR Ice Stations
Japanese Whaling Fleet
Norwegian Antactlc Whaling Factory Ships

187
188
189
192
193
194

Netherlands Marine
Deutsche Seewarte Marine
Netherlands Marine
Great Britain Marine

1953-1961
1957-1958
1937-1970
1946 1956
1932-1939
1901-1959
1855-1939
1856-1955

U.S. Navy Ships Logs

196

Deutsche Seewarte Marine (192 Extension)

197

Danish Marine

1941-1946

281

U.S. Navy MAR (Monthly Aerological Record)
555* Monterey Telecommunications
666* Fishing Fleet Observations
700 World Wars l & II
714

1852-1961

1800-1938

195

702

1854-1961
1861-1960

TOGA Marine Climatology Data Set (MCDS)
MEDS Buoys

1949-1954
1871-1956
1926-1945
1966-1973
1971-present
1910 18,1939-46
1985 present
1980-1989

X

715

MEDS West Coast Dally Seawalur

19141905

716

MEDS East Coast Dally Seawuler

1914 1985

732

USSR (Received at NCAR)

1800 1987

742

U.K. Marlrto Data Bank (MDB)

101)4 present

762

Early Japanese (Under negotiation)

pre-1930'a

772

Early German (Under negotiation)

pie 1930s

792* 796» FNOC (Parallel to NMC subsets)

197U present

849*

FGGE (First GARP Global Experiment)

1978 1979

850*

German FGGE

1978 1979

876 -883 NDBC (NOAA Data Buoy Center)

1972-1979

888*

GWC (U,S. Air Force Global Weather Central

1973-1981

889*

AUTODIN (Depl. ol Defense Automatic Digital Network)

1972-present

891

NODC (National Océanographie Data Center) Surface

1900 present

892*

NMC (National Meteorological Center) Reç/ular St tips

1900 present

893*

NMC Fixed Buoys

1980 present

894*

NMC Drifting Buoys

!'-

895* NMC C Man Stations

19B0 present
1980 present

896* NMC OSV. Plat & Rig

1900 present

897

Ellarun

1962-1963

898

Japanese

1954-1974

899

South African Whaling

1900-1955

900

Australian

1931-1979

901

FOSDIC Reconstructions (Card Images Iron) Itimm film)

1868 1963

902

Great Britain Marine (184 extension)

1957-1961

926

IMMPC/IMMT (International Maritime Meteorological

927

Inlernallonal Marine (U.S. recruited ships punched in house)

1970-1979

928

OSV (Ocean Station Vessel)

1970 1975

Punch Card/Tape)

999*

1956 1979

U.S. Air Force ETAC (Environmental Technical
Applications Center)

1U67-1969

GTS deck (from the Global Telecommunications System); all others are manuscript
data. Decks 849-850 are considered GTS although they may have been mixed.

CONTINUED

Maury Collection (1820-1860)
German HSST additional elements
U.K. Marine Data Bank (merge)

X>
00
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REFERENCE CL1MAT0L0GICAL STATIONS (RCS)

Raino Heino
Rapporteur on the Network of Reference Climatological Stations

1. I n t r o d u c t i o n
Long-term climatic data have in recent years been the subject of diverse studies. This is
mainly due to the global increase of the atmospheric greenhouse gases and its possible
climatic consequences. Reliable climatic information is also necessary for research on all
kind of other forcing factor relationships in natural climatic fluctuations (e.g. solar and
volcanic effects, variability in the ocean-to-atmosphere heat flux).
Climatic observations are presently available for much of the world. The most recent
changes*(at least since the1960s) and also future changes can therefore be examined
reasonably well. Climatic research, however, needs information from earlier periods, too
- for detecting the signal of the expected changes against the noise
- for verifying the sensitivity and the results of climate models
- for studying the impact of various kinds of changes.
One very important fact should be recognized when using climatic data. Meteorological
networks were originally established to determine climatic patterns and subsequently, to
obtain real-time data for weather forecasting purposes. Consequently, the accurary and
continuity aspects have not necessarily been of primary importance. In recent years,
however, more has been required of these observations, because they are used as indicators
of climatic change with accuracies of a few tenth of a degree, e.g. for mean temperatures.
Long-term changes in most climatic elements have been, and will probably continue to be,
small and slow, and are hidden under great year-to-year variability. The background
trends and cycles, however, can be revealed with the help of time series techniques, but
various inconsistencies in the records themselves may seriously affect the research
results.
In fact, the causes of long-term climatic changes can be divided into two main classes:
apparent and real. In addition to real climatic changes and their causative factors (e.g.
changes in general circulation, atmospheric transparency, solar constant, etc.), which are
normally the sole object of research work, climatic change may also be apparent due to
several instrumental or observational reasons. And although a change would be real, it may
only by due to local-environmental causes, which are relatively seldom the object of study.
In larger-scale studies the local changes are thus only regarded as apparent.
Instrumental and observational methods vary from one country to another and this may
adversely affect larger-scale climatic studies. For the same reasons observations,
especially precipitation measurements, are not comparable from one country to another.
Discontinuities over national borders can partly be avoided by using anomalies from some
reference period. At the same time the records become comparable with respect of
different altitudes and aspects of the stations, too.
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The circumstances have changed greatly in the course of time, causing inhomogeneities in
national records. If parallel observations have been made in the old and new circumstances
over a sufficiently, long period, the values of the other record can be reduced to a new
"level". If parallel measurements are missing, which is the normal case, a variety of
statistical methods are available for estimating the inhomogeneity and for producing
reasonable corrections (e.g. Mitchell et. al 1966, Abbott 1984).
The homogeneity of climatic records, and the foundation of a world-wide network of highly
representative and homogeneous reference climatological stations, has recently been the
focus of interest by the WMO Commission for Climatology. Its former president has pointed
out that, "in the framework of the World Climate Programme, a network of such stations
must be identified or, where necessary, established. Failure to do so will make
determination of climatic fluctuations and trends uncertain even in the future"
(Landsberg, 1980).

2. Present s i t u a t i o n
The present WMO definition of and recommendation for reference climatological stations
(RCS) are as follows (WMO, 1988):
Reference climatological station: A climatological station the data of which are intended for the purpose of
determining climatic trends. This requires long periods (not less than 30 years) of homogeneous records, where
man-made environmental changes have been and/or are expected to remain at a minimum. Ideally, the records
should be of sufficient length to make possible the identification of secular changes of climate.
Each Member shall establish and maintain at least one reference climatological station.
Each reference climatological station should be sited with an adequate and unchanged exposure where the
observations can be made in representative conditions. The surroundings of the stations should not alter in
time to such an extent as to affect the homogeneity of the series of observations.

The present state of the network of reference climatological stations, however, has been
unknown. Some countries may have nominated their RCSs, but they are not generally
known outside the country. With the help of published studies and other available
information, the following facts are known to the Rapporteur:
- in the U.S.A. a climatological bench-mark network was established already in the 1950s
(Swartz, 1956). Later the network has been reorganized.
- in the U.K. a network of key climatological stations was also established in the 1950s.
Recently the network is being reorganized (personal communication).
- most countries in Europe have not yet nominated any official RCSs (personal
communications)
- North European countries have initiated in 1989 a joint project to create a North
Atlantic Climatological Data Set, of which the RCSs of the area (60°W-30°E, 55-80°N)
will be selected.
Many other RCS-related activities are probably being performed in various countries.
More information is needed about these activities, and the data from the RCSs is especially
needed for research purposes. Studies of large-scale climatic changes (e.g. due to
greenhouse, volcanic or solar effects) require long-term, homogeneous climatic records
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from different regions; often from the whole hemisphere or globe. Some research
institutes (e.g. National Climatic Data Center, Asheville, USA, National Center for
Atmospheric Research, Boulder, USA and Climate Research Unit, Norwich, UK) have their
own compilations of foreign data taken from the Global Telecommunication System, World
Weather Records (WWR) or various other sources.
The most popular source of data may be the WWR, but it contains very many
inhomogeneities (cf. Griffiths, 1983). To give an example, the Rapporteur has studied the
observations records for Helsinki, which has much been used in various foreign studies,
because it is the only long-term Finnish record in the WWR (cf. Fig. 1).
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1. Major relocations of the observing site in 1844 and 1961; the effect of the latter site change was
according to simultaneous measurements 0 . 2 ^ in mean temperature and even 0 . 6 ^ in mean minimum
temperature. In addition minor relocations of the instruments.
2. Changes in the temperature measurements in 1844,1880 and 1922 (i.e. window measurements plus
two different screens). The effect on mean temperature, however, is neglible except in summer (0.20.3^).
3. Changes in observing times and/or averaging formulae in 1844,1927,1947 and 1971. Their effect
is less than 0.5°C in Helsinki, but at inland stations even 1*C in mean summer temperatures.
4. Strong urbanization especially in the first half of this century. At present the urban area is
approximately \°C warmer than the surroundings.
5. In addition, a severe bias in many international data bases and studies is due to mixing the urban
records (climatological station) with the Helsinki airport records (synoptic station), especially since 1961
when the World Weather Records began to publish the airport values.

Fig. 1. Annual mean temperature (°C) in Helsinki (60° N 25°E) in 1831-1991 (published,
uncorrected values and their 15-year moving averages; dashed line = urban records followed by
airport values).

Thus, the present status of the RCSs is far from satisfactory. Many long-term climatic data
records are from urban areas and do not fulfill the criterion of "minimum man-made
environmental changes". On the other hand, the records from many rural stations are still
quite recent. Some densely populated and industrialized countries may have great
difficulties in finding undisturbed areas at all. Man-made environmental changes should
thus be accepted in many cases. Information on potential RCSs, however, is needed so that
the best possible network can be selected for studies of past and future climatic changes.

3
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3. WMO I n i t i a t i v e s
3.1 Inventory ofciimatological stations
In order to investigate the network of world's climatological stations and to fulfill the data
requirements of the World Climate Programme the WMO Secretariat initiated in the
beginning of the 1980s a project to make an inventory of the world's climatological
. stations (INFOCLIMA Part 1). This survey is also intended to help national meteorological
services to keep their own station inventories up-to-date in a systematic way, and to
develop more uniform observational practices.
Most of the WMO Members have sent information on their climatological stations,
including also information on station histories and observation programmes. The
information received has been put onto a computerized data-base. Summarized information
and statistics on the networks of South America and Africa have been published by WMO
(next volume for Europe under preparation).
At the same time the WMO inventory is useful when selecting the world's RCSs. Because the
inventory contains the main features of the station histories (e.g. site changes and
interruptions) and lists of all climatic elements observed, a preliminary selection of the
RCS-network might be made once the selection criteria are agreed on. However, more
information is needed for the final selction and the help of induvidual countries is
necessary.
3.2 Questionnaire of reference climatological stations
In 1990, followed by the CCI- and EC-recommendations, the WMO Secretariat sent a
questionnaire on the present RCS-network as well as on the need for a government level
international agreement on the protection of reference climatological stations.
Up to now 75 countries have reacted to this questionnaire. The present number of proposed
stations is about 2300 (table 1). However, many countries sent only a list of their longterm climatological stations. On the other hand, several countries had realized the idea of
the RCS-network and sent good lists of a few, selected candidate stations for the final
network. It was pity that so many countries did not react at all to the questionnaire. Thus
the inventory of climatological stations (chapter 3.1) will have an important role in the
selection phase. Cross-checking of these two inventories should, in any case, be made.

Table 1 . Summary of reference climatological stations (RCS) according to the WMO
questionnaires.
WMO Region

I

II

III

Number of RCSs

193

205

313

Number of RCS, which
are also CLIMAT-stations

114

89

132

255

14

14

8

6

Number of countries, which
sent information

IV

V

VI

Total

303

2295

108

76

774

10

23

75

1057 224
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The questionnaire also contained comments on the need for governmental level
international agreement on the protection of RCSs. Several countries supported generally
this kind of activities, while others considered it unnecessary, especially before the final
network of the RCSs has been set up.

4. Selection criteria for reference c l i m a t o l o g i c a l s t a t i o n s

Ideally, a reference climatological station (RCS) should
a) be representative of its area,
b) be in a rural environment far enough from densely populated or industrialized areas,
c) have good, trained observers and reliable instruments available, and regular
inspections and technical servicing in order to maintain high standards,
d) have a wide range of climatic elements in its observation programme; observations
should be carefully quality-checked,
e) have long, unbroken records of high-quality data,
f) have undergone no significant relocation, changes of observing instruments or their
exposure, and, methods, or times of observations,
g) be permanent,
h) preferably be a synoptic station as well as a CLIMAT-station.
In addition, the number of RCSs should be great enough to faciliate both global and regional
studies and applications. The number of RCSs and auxiliary/reserve/future RCSs should be
great enough also to work as a basic network for national purposes (in the "calibration'* of
other climatological stations).
Although expressions like "rural", "far enough", "good", "regular", "permanent", etc.
can be interpreted very broadly, quite few of the observation stations of the world would
qualify according to the above criteria. More clarification and discussion are needed in
order to identify the stations which fit the criteria most accurately. These questions have
been discussed e.g. by Mitchell (1961), WMO (1966), Griffiths (1983) and WMO
(1986). In the following, the components of various selection criteria for RCSs are
discussed by going into further details:
a) Representativity
In the case of RCSs, as well as for other stations, representativity essentially depends on
the intended use of the station. In time-series analysis of a single station, its areal
representativity is not as important as the continuity and homogeneity of its data. In
spatial studies areal representativity is naturally important, but depends to a large extent
on the element in questions (cf. pressure and precipitation). The representativity of a
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station is not always the same in all directions. A coastal station, for example, may be
highly representative for long distances along the coastline, but due to dense isolines for
most climatic elements, its representativity may be quite poor across the coastline. The
same is true for altitude and topographical conditions.
b) Environment
In practice, man-made changes can never be avoided, at least in the past when observations
have been made be people. At the present time and in future, because of automation,
observing stations can be sited far from human settlements, and this offers the possibility
of collecting undisturbed observational data at some of the potential new RCSs.
A typical history of an observation station with long records is as follows (Mitchell 1953,
Griffiths 1983): a rural or a small town setting - growth of city - relocation to a nearby
airport -growth of the city to near the airport. Part of the variation in the generally
agreed temperature trend of the Northern Hemisphere (increase to the 1940s - decrease
after that - resent increase) may thus be due to such development of several stations used
in the analysis. According to a recent estimate (IPCC, 1990), the urban effect should be
less than 0.1 °C in the global temperature increase. However, it might be necessary to
include exact figures for population limits in the selection criteria for RCSs.
Even if a station is not situated in a growing city, many other man-made disturbances may
be possible in the immediate vicinity of the station e.g. new buildings, felling of trees,
reforestation, changes in the ground or soil, irrigation, artificial lakes, etc. which may
significantly affect some of the climatic elements observed. One of the best locations may be
close to a forest or agricultural research station, where the surroundings have often
remained and probably will remain quite constant for an extended period. National parks,
biosphere reserves and other protected areas are also an ideal choise.
No exact environment requirements can be given. From the more or less disturbed stations
we have to try to select the ones where "environmental changes have been and/or are
expected to remain at a minimum".
c)

Observers and instruments

RCSs should be staffed by well-trained observers. Training and testing should be regular
in order to avoid biases in the observational routine. Extra observers should be available
in case of sickness, vacations, or other similar occasions, in order to avoid any
interruptions.
The instruments used at the RCSs should be reliable and regularly calibrated. They should
be standarized and comparable with earlier ones. Calibrated backup devices and
autographic equipment should always be available in cases of failures. Visits by
experienced inspectors and technicians should take place frequently, at least once a year,
preferably in different seasons.
d) Climatic elements and quality control
As a minimum criterion, temperature and precipitation, at least should be measured at
RCSs. Preferably the observations of temperature should include also the maximum and
minimum temperature. Atmospheric pressure, cloudiness/sunshine and snow could be the
next most important elements. Radiation measurements are also important in a (separate)
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less dense network.
The data produced by RCSs should go through the strictest quality-control procedures
normally applied .to climatoiogicai data (cf. Abbott, 1985). Stations should be immediately
informed of any observational biases.
e) Length of records
The longer the records are, the greater any disturbances normally are. Some RCSs should,
however, have long (more than 80 y) observation records, and the homogeneity of these
records should be checked most carfully, and corrected if necessary. If data are missing
they should be spread over various seasons, and more than 1 -2 years of completely
missing data should not be allowed.
In many stations, especially outside Europe and North America, continuous observations
were started after World War II. Bearing in mind the new standard normal period, 19611990, every RCS should have data available for at least this period. They can thus also be
used as reference stations in the analysis of data from other, more disturbed stations for
that period.
0 Past continuity and homogeneity
Where there is a long station history, serious inhomogeneities are often due to changes in
observing sites; e.g. vertical changes or changes across dense isoline-gradients may cause
noticeable inhomogeneity. All relocations have to be checked using the proper homogeneity
tests.
A RCS should have as few relocations as possible, and all of them should have been
climatically compatible. Sometimes a significant change of site may not be shown in the
history of the station. A typical source of inhomogeneity is a gauge-location shift great
enough to alter the effective catch of the gauge but not great enough to lead to an official
change of the station. The coordinates and the height may also remain the same.
Changes in instruments must also be studied carefully, in order to find any discontinuities.
The exposure of the instruments must be checked, too. Changes e.g. in the temperature
screens or shields of precipitation gauges, normally cause some kind of inhomogeneity.
Methods used and observation times should also be checked. Averaging methods are
sensitive to any changes of observation times, which may introduce especially large
inhomogeneities in the data records.
g) Permanence
Because one of the most important tasks of the RCSs is the reliable verification of possible
future climatic changes, the future continuity of the RCS is essential. If the station is
closed, it will soon be useless for monitoring climatic events as well as for other
climatoiogicai studies and applications. In addition to the continuity of the station itself, the
permanence of the environment conditions, in the foreseeable future, is extremely
important.
However, if any changes in instruments, sites, methods, environment, etc. are to occur,
measurements should be made simultaneously for the old and new conditions for a suitable
period. The time depends strongly on the variation statistics, and varies from element to
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element, and from one climatic zone to another.
h) Type and number of. stations
In the first place a RCS should be a synoptic and/or principal climatological station,
because these types of station are mostly official stations belonging to national
meteorological services, and their future continuity and quality standards can be
guaranteed better than in those of lower class stations.
Morever, CLIMAT-stations should first be studied carefully, and be selected to work as a
RCS if the minimum criteria are, fulfilled. The present candidate RCS-network (Table 1)
already contains several CLIMAT-stations. The use of CLIMAT-stations for global
monitoring purposes would, in any case, require the fulfillment of many of the criteria for
the RCSs, e.g. in order to get reliable reference/normal values.
Ideally the networks of CLIMAT-stations and RCSs should coincide, but this is surely too
strong a requirement in practice. If it is impossible to find enough synoptic/CLIMAT/
principal stations which meet the requirements of the RCS-network (and this may be the
case in many countries), some ordinary climatological stations could be used to fill the
gaps in the required network. The future continuity of the stations should be very strongly
kept in mind during the selection phase.
No exact numbers for RCSs or their density are presented before a survey of all potential
RCSs has been made. The present recommendation ("each Member shall establish and
maintain at least one RCS"), however, seems quite modest for larger countries, and the
area of the member country should be taken into account.
The recommended number of CLIMAT-stations is presently 10 stations per 250.000 sq km
(in reality the number is greater in some areas, but much less in large, less-populated
areas). This could be a good start for the preliminary survey in establishing the network
of RCSs, too. It is clear that the number of stations with long, homogeneous observation
records cannot be so high, and many more-recent rural stations, and some reserve RCSs,
could be included in these figures. Ideally the whole network of climatological stations
should be available in testing the homogeneity of each RCS. RCSs should be distributed as
evenly as possible, and should represent the major climatological areas of the region in
question.

5. Homogeneity of climatological records
The in homogeneities in climatological time series may take the form of
- impulsive (step-lika) change of central tendency
- progressive change (trend)
- some kind of oscillation.
Most of the inhomogeneities fall into the first category (change in instrumentation and
observational or averaging methods, relocation of the station). These inhomogeneities may
affect not only the average values but also the higher moments, i.e. the variability or
other distribution parameters (skewness, kurtosis).
In practice, however, the inhomogeneities in any longer-term series are complex
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combinations of many factors. Climatic records, of course, contain variations which are
due to several real causative factors, which may also take any of the above forms. Apparent
variations should, of course, be identified and eliminated before proceeding too far in the
detection and identification of real variations and their causes.
The study of homogeneity should be divided in two phases
- location of possible inhomogeneities
- checking of the significance of the change.
However, several statistical methods (non-parametric test-types) only indicate whether a
bias has been included in the data records, without indicating its location.
A straightforward way to locate possible points of inhomogeneity is to make a careful study
of the "methodological" history of the country in question (e.g. country-wide changes in
instruments, or times of observations, and averaging methods). The background of each
observing station should also be checked from inspection reports or other relevant
documents. Any changes in instrumentation or observation methods used in individual
stations, as well as changes in the location of the station or its environment, should be
checked as possible sources of inhomogeneity.
The study of methodological changes, and especially of the histories of individual stations,
is quite hard and time-consuming work, and may, in practice, only be possible in the
country in question, where the necessary information is to be found. Linguistic problems
and many other factors may also hinder this kind of study. Often, station histories are not
complete enough, or they are missing totally. Thus, other methods are needed.
Various graphical methods (e.g. running means, differences/ratios between stations,
double-mass analysis) are visually effective, but the corresponding decisions for or
against homogeneity are rather subjetive.
Parametric and non-parametric statistical test methods provide objective and quantitative
rules for acceptance or rejection of a hypothesis of homogeneity on the basis of the
probability of its occurrence. This depends on the size of the sample in question.
An international agreement on general homogeneity checks, applicable and acceptable for
different climatic elements (and areas) would be very valuable. All reference stations
could then be tested by these methods in order to guarantee the quality of each RCS before
using or publishing its data.
If any corrections are to be made in data records, not only the corrected data but also the
original should be available, because correction methods are still more problematical than
homogeneity tests, and better methods of correction may be developed later.
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WORLD METEOROLOGICAL ORGANISATION

Reference Climatological Stations, CCI
Region I - Africa

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

Algeria
Angola
Benin
Botwana
Bouvet Island
Burkina Faso
Burundi
Cameroon '
Canary Island
Cape Verde
Central African Republic
Chad
Comoros
Congo
CÙte d'Ivoire
Djibouti
Egypt
Equatorial Guinea
Ethiopia
Gabon
Gambia

34

29

1

6

6

0

9
13

9
1

1 1
11

20

13

13

22. Ghana
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.

Guinea
Guinea-Bissau
Kenya
Lesotho
Liberia
Libyan
Madagascar
Madeira
Malawi
Mali
Mauritania
Mauritius
Morocco
Mozambique
Namibia
Niger
Nigeria
Ocean Islands
Rwanda
Senegal
Seychelles
Sierra Leone

10

10

0

4

0

0

3
14

3
1 1

0
0

2
2

2
2
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45.
46.
47.
48.

Somalia
South Africa
Spain (Ceuta and Melilla)
Sudarf

26

18

49. Swaziland
50.
51.
52.
53.
54.
55.
56.
57.

Tanzania
Togo
Tunisia
Uganda
Western Sahara
Zaire
Zambia
Zimbabwe

total numbers:

37

193

21

m

i9
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WORLD METEOROLOGICAL ORGANISATION

Reference Climatôlogical Stations, CCI
Region IJ - Asia

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.

Afghanistan
Bahrain
Bangladesh
Cambodia
China
DPR's R of Korea
Hong Kong
India
Iran
Iraq
Japan
Kuwait
LaoP'sDR
Macau
Maldives
Mongolia
Myanmar
Nepal
Oman
Pakistan
Qatar
Republic of Korea
Saudi Arabia
Sri Lanka
Thailand
USSR (in Asia)
United Arab Emirates
Viet Nam
Yemen

total numbers:

10

18
4
48
32
9

2
21
12
9

0
0
0
0

1
10
2
5
48

1
9
2
2
12

0
0
0
0
0

205

89
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WORLD METEOROLOGICAL ORGANISATION

Reference Climatological Stations, CCI
Region III - South America

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.

Argentina
Bolivia
Brazil
Chile
Colombia
Ecuador
Frensh Guiana
Guyana
Islands
Paraguay
Peru
Suriname
Uruguay
Venezuela

total numbers:

37
67
168

33
20
62

0
44
11

3
5

0
2

3
3

18

1

17

2
13

2
12

0
1

313

132

79
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WORLD METEOROLOGICAL ORGANISATION

Reference Climatological Stations, CCI
Region IV _ North and Central America

1. Alaska (USA)
2. Anguilla
3. Antigua and Barbuba
4. Aruba
5. Bahamas
6. Barbados
7. Belize
8. Bermuda
9. Bonaire and Curacao
10. British Virgin Islands
11. Canada
12. Caribean Area and Puerto Rico
13. Cayman Islands
14. Clipperton
15. Colombia
16. Costa Rica
17. Cuba.
18. Dominica
19. Dominican Republic
20. El Salvador
2 1 . Grenada
22. Guadeloupe etc.
23. Guatemala
24. Haiti
25. Honduras
26. Jamaica
27. Martinique
28. Mexico
29. Nicaragua
30. Panama
3 1 . Saba etc.
32. Saint Kitts etc.
33. Saint Lucia
34. St. Pierre etc.
35. Saint Vincent
36. Trinidad and Tobago
37. Turks etc.
38. USA
x)
39. Venezuela

132

51

82

910

200

677

1057

255

764.

x) incl. Alaska and
US Pacific islands
total numbers:

ANNEX V I I I ,

p. 17

WORLD METEOROLOGICAL ORGANISATION

Reference Climatological Stations, CCI
Region V

- South-West Pacific

1. Adelie Land
2. Australia
3. Brunei Darussalam
4. Christmas Island
5. Cocos Island
6. East Timor
7. French Polynesia
8. Indonesia
9. Island north of the equator
10. Austral Island
11. Cook
12. Detached Islands
13. F i j i
14. Gambier and Tuamotu
15. Kiribati
16. Marquess
17. Norther Tuanotu
18. Phoenix
19. Samoa
20. Santa Cruz
2 1 . Society
22. Solomon
23. Tokelau
24. Tonga
25. Tuvalu
26. Vanuatu
27. Malaysia
28.. Nauru
29.. New Caledonia
30 . New Zealand
31 . Papua New Guinea
32 . Philippines
33 . Singapore
34 . Southern Line Islands
35 . Saint Vincent

total numbers:

89
4

35
0

15
15

15
12

15

26

3
4

9
58
1

4
32
0

224

108

26
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WORLD METEOROLOGICAL ORGANISATION

Reference Climatological Stations, CCI
Region VI - Europe

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

Albania
Austria
Belgium
Bulgaria
Cyprus
Czechoslovakia
Denmark, Faroe Is!., Greenland
Finland
France
Germany
Gibraltar
Greece
Hungary
Iceland
Ireland
Israel
Italy
Jordan
Lebanon
Liechtenstein, Switzerland
Luxembourg
Malta
Netherlands
Norway
Poland
Portugal
Romania
Spain
Sweden
Syria
Turkey
United Kingdom
USSR (in Europe)
Yugoslavia

total numbers:

5
1

2
1

2
0

2
16
7
2

0
3
5
2

2
2
1
0

1 1

3

0

1
5
5

1
4
1

0
0
1

14
97

4
7

7
57

4
3
1
1
6
56
7

3
2
1
1
3
2
6

1
1
0
0
0
40
0

22
7
9
21

6
7
6
6

0
0
1
8

303

76

123

ANNEX IX
CLIMAT! SYSTBC M0MZTOR2VQ
Inter!» Report of the Rapporteur
W R Kininmonth, Australia
IHTRODUCTZOM
Research into the global climate system is providing insights
into the reasons for seasonal and longer term variability of
climate.
Already knowledge o£ the global climate system is
providing the opportunity in some regions for useful predictions
on the seasonal scale. These predictions assist decision makers
in the managment of sensitive industries and the environment
because climate exerts a major control over biological
productivity, in particular, vegetation growth
Improved understanding of the climate system will only be
possible if an infrastructure is in place to systematically
collect, process and disseminate climate information on a global
basis.
The infrastructure for global data collection and
systematic processing requires intergovernmental cooperation and
the involvement of international science agencies. For research
to proceed the global climate database (made up of national,
regional and global archives) and the products of systematic
analysis must be readily accessible.
Xnowledge of seasonal variability and long term trends of the
climate system can be usefully applied to the management of the
biosphere, particularly food and fibre production and the natural
environment.
Application of knowledge of the climate system
requires access by decision makers to a range of global, regional
and local climate indicators that are based on systematic
observations. However, it is not efficient for every country to
perform essentially similar global and regional analyses. There
is a benefit to be gained from cooperative arrangements to ensure
that the necessary global analyses and more detailed regional
analyses are performed and made available at the national level.
Timeliness of distribution is an important factor if knowledge
of the prevailing characteristics of the climate system is to
provide a beneficial input to operational decision making.
This interim report discusses an organisational framework for
systematic monitoring of the global climate system. It is based
on an operational infrastructure to provide basic products for
research and applications.
In developing the framework the
information needs of decision makers are examined; these will
influence the data, analysis capacity and distribution systems
needed for an operational monitoring infrastructure for the
global climate system.
OROAJH9ATXOHAL FRAMEWORK
The necessary characteristics of a monitoring infrastructure
reflect generic products that are related to observational
technology and time and space scales of climate phenomena.
Generic products include:

Climate Sv«t»m Monitoring
climate characteristics derived from satellite remote
sensing;
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atmospheric circulation characteristics derived from
global analysis;
regional anomalies
thermal fields; and

of

the

atmospheric

and

ocean

regional and subregional anomalies of seasonal climate
characteristics
(eg,
rainfall
and
temperature
distribution) and the related biosphere response.
Few researchers and decision makers will require access to the
full range of products. Nor is it essential that all information
are exchanged in real-time. It may be more efficient for some
products to be generated at global, regional or national centres
respectively and either be available on demand or have limited
distribution. Clearly there is a need for structure that takes
account of the special capacities of the global and regional data
processing centres, the needs of developing countries, and avoids
unnecessary duplication.
DAT*
At the outset it must be recognised, at least for the foreseeable
future, that limitations of communication channels dictate that
there are practical restrictions to the exchange of climate data.
The restriction leads to a structured system to ensure exchange
of priority information in a timely manner.

(a) National

Data

National data networks are the basis for detailed observation and
analysis of the prevailing climate and an assessment of its
departure from normal.
These systematic observations link
climate to important applications, such as food and fibre
production, social responses and environmental characteristics.
There is an important requirement to modernise national systems
for collecting climate data to ensure that they provide optimal
support to management decision making. Many climate parameters
that are potentially useful are not included in the synoptic
code; these data are not available in time to assist in
evaluating and responding to climate hazards.

(b) Regional

and Global

Data

Regional and global datasets are derived from the exchange of
synoptic data and monthly CLIMAT data over the GTS. The synoptic
code Includes the essential data necessary for preparation of the
mass and wind fields that describe the atmospheric circulation.
The density of the CLIMAT network and the scope of the synoptic
code limits anything but the broadest analysis of climate
anomalies extending beyond national boundaries. The extent and

Climate System ftonltorlnq
severity of a drought or flood event may not be properly
evaluated until after the event, too late for the preparation of
optimal response measures. It is important that, at least on a
regional basis, there is an increase in the exchange of climate
information to allow rapid detailed assessment of the extent and
severity of departures from normal of the seasonal climate
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JUGLLxSX!
Information on the regional and global circulation and
irregularities of the global climate system are necessary for
establishing the context of local anomalies and their possible
future trends.
Global and regional analyses provide the
framework for interpretation of more detailed analyses at the
local and national level.
Monthly analyses of the regional or global atmospheric
circulation and prevailing anomalies are carried out by a number
of national meteorological centres.
Many of these centres
publish the information in monthly bulletins that are distributed
internationally.
Several centres also analyse and publish
characteristics of the broader climate system.
These
characteristics include ocean surface layer thermal distribution,
cloud distribution, and products derived from numerical analyses,
such as blocking indices and divergence fields.
Processing of satellite information to provide selected climate
information (eg outward longwave radiation, cloud distribution,
sea surface temperature, normalised vegetation indices, soil
moisture, etc) is restricted to those meteorological services
with the appropriate equipment and trained staff.
Collection and analysis of global data is costly in terms of
capital, ongoing operations and staff development. A useful
model for cooperation has been given by the development of
Regional Drought Monitoring Centres in Africa. While the initial
focus of these centres is on drought they are developing the
climate infrastructure that could lead to a broader range of
applications.
An important feature is the cooperative
arrangements for collecting climate information for the region
that is more detailed than previously available and supplements
that which is available over the GTS.
DISTRIBUTION
Characteristics of the global climate system on the timescale of
a month are being analysed at several national centres. Most are
designated as either WMO Regional or World Data Processing
Centres. Selected analyses are collected and published in the
monthly WMO Climate System Monitoring Bulletin (CSMB). The CSMB
has played a key role in raising awareness of the products
available for monitoring the global climate system, and of the
potential applications of the products. The CSMB also provides
a time history of evolution of the climate system and is an
important input to research. A major disadvantage of the (CSMB)
is that it is not timely. Bi-lateral arrangements are also in
place for exchanging information between centres, including

Climate Svatem Monitoring
limited dial-up computer access.
Apart from the WMO Climate System Monitoring ^ ^ V ^ ^ î ï m a t ï
fSr distributing information from global and regional climate
centres is not formalised. The ad hoc arrangementsi that are now
in place for exchange of information on the climate system are
generally bi-lateral and informal.

ANNEX IX, p. 4

The full potential of the existing infrastructure for systematic
observations and analysis is not being met because of the poor
distribution arrangements.
The effort being put into the
development of an integrated Global Climate Observing System
(GCOS) will not be fully realised unless there is a commensurate
effort put into distribution of processed climate products to
countries in developing regions. It is not that the distribution
poses significant technical problems.
The technology to
routinely exchange images, charts, fields and data bulletins has
been available for a number of years.
StMMUr
There is an urgent need to review the operational arrangements
for routine exchange of information on the climate system between
global, regional and national processing centres. The system
should include more timely collection of important climate data
that is not available from synoptic messages. It also should
include, where necessary, regional cooperation for analysis on
time and space scales appropriate to regional climate purposes.
Exchange of information should also include emphasis on the
timely distribution of climate products to avoid unnecessary
duplication of effort. At the national level decision makers
require information on the global characteristics of the climate
system, the extent and severity of regional anomalies, and local
impacts.
The future role of the WMO Climate System Monitoring Bulletin as
a support for operational decision making and research needs to
be thoroughly evaluated.
It is not meeting the operational
requirement of timeliness. There is also a need to review the
publication if its role is to change to provide strengthened
support for education and research.
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V. Vent-Schmidt
Oeutscher Wetterdienst
Frankfurter Strasse 135
D - 6050 Offenbach/Main
Federal Republic of Germany

November 1991

Report
of the

Rapporteur on INFOCL1MA

CCL Working Group on Climate Data
Intersessional Meeting
Geneva 11.11.91 - 15.11.91

With respect to the terms of reference of the
Rapporteur of INFOCLIMA this draft report includes a
proposal for the change of the CLIMAT message and
the idea to introduce a new message for Reference
Climatological Stations (RCS) called " C L I H E X " .
A new INFOCLIMA catalogue is proposed for Reference
Climatological Stations.

The Working Group members are invited
to review the proposal of the Rapporteur
to discuss code matters
to decide on further activities
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INFOCLIMA
interim-report
Introduction
The review of the CLIMAT - reports distributed via GTS by Deutscher
Wetterdienst in Offenbach and also other National Weather Services
showed not only an unsatisfying coveridge in most parts of the world,
but also the lack of useful information. This led to the idea during
the discussions in Lisboa (CCL X 1989) to include more parameters
and/or other elements into the CLIMAT message.

Proposal for a revised CLIMAT report
The structure of the CLIMAT message might be changed as follows :
1.

Introduction of Identifiers ( key-numbers )

2.

Separation of logical groups by keys

3.

Addition of the elements Tmin and Tmax

4.

Change of percentage of sunshine duration

An example for the new coded form is given in appendix 1.
For a better understanding of the use of CLIMAT, member countries
should be asked by a WMO - questionnaire wether information about
quintiles are required or not.

3.

Proposal for a new

" C L I M E X "

report

For a number of selected stations a new CLIMEX repor,t should be
created to full fill the aims and goals for the questions raised by the
CLIMATE CHANGE DETECTION PROJECT ( CCDP ) within CCL.
The workname " CLIMEX " was chosen as a synonym for :
CLIMAT

Extended
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INFOCLIMA
interim-report

The Rapporteur suggests to agree on the Reference Climatological
Stations to mail this message via GTS.
This CLIMEX-report should contain more detailed information on daily
measurements of the main elements section 1 which are of interest to
the Climate Change problem e.g. temperature, precipitation and number
of days with special events (section 2 ) .
A proposal for the coded form is given in appendix 2.

Review on INFOCLIMA
The main task of the Rapporteur is also to make proposals for the
INFOCLIMA - catalogue.
With respect to CLIMEX a new catalogue should be created covering
especially the Reference Climatological Stations and a subset of mean
values in order to support the Rapporteur on RCS.
This catalogue could replace WMO Publication 174 und would be very
useful for users going ahead with studies on Climate Change as was
pointed out from C C D P = Meeting in Toronto in 1990.

This set of information is not only useful as publication but could be
added as a new data-typ to the C L I C 0 M - System.
As was pointed out last year in Toronto at the CCDP - Expert Meeting
parts of the INFOCLIMA - catalogue could easily be added to the CLICOM
- System. Annex 3 gives an idea of how this would look like.
5.

Further Activities
More information is in preparation for discussion between the members
of the Working Group.
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Deutscher Wetterdienst
Rapporteur on INFCCLIMA
Appendix 1 (Revised version)

Proposal for CLIMAT message (new version)

CLIMAT code

CLIMAT MMJJJ Iliii

section 1

111 IPoPoPoPo 2PPPP 3s„TTT

AS^TXTHT^ST^T^T,.

5eee 6Rj.Rj.RiRiRejn.-nr. 7SiSiSik.k.km

section 2

222 IPoPoPoPo 2PPPP 3SoTTT As^TxTxTwSoTr^T,.
5eee 6RiRi.Rx.Ri/nr-nr-

7SiSj.Si
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Description of CLIMAT code

Group

CLIMAT MMJJJ Iliii

Number of
character

18

111

Explanation

Heading with code name, month and
year, block/station number
identification of section 1 (mean
values of specified month)

lr«:>fc;>r«;>rt;>

5

pressure in 0.1 hPa

2PPPP

5

pressure in msl in 0.1 hPa

3Sr,TTT

5

air temperature in 0.1 °C

" S n I w I « I «Si-» In In In

9

maximum
and minimum
of air
temperature in 0.1 "C (! ! ! new ! ! !)

4

water vapour in 0.1 hPa

8

total precipitation in mm, quintile,
number of days with RR => 1.0 mm

6RxRiRiRi.Ranr-nr7S i S i S i k.k m k.

total sunshine in hours
and in
percentage of long-term-mean-value
1961-1990

222

identification of section 2 (prior
NORMAL,
identification
for the
following groups
with long-termmean-values, based on 1961-1990)

IPOPOPOPO

5

pressure in 0.1 hPa

^ï+H"*

5

pressure in msl in 0.1 hPa

3Sr,TTT

5

air temperature in 0.1 °C

4s P ,T M T M T M s r i T r ,Tr,T r ,

9

maximum
and minimum
of air
temperature in 0.1 °C (! ! ! new ! ! !)

:-«e

4

water vapour in 0.1 hPa

6Rj.RlRj.Ri /rirTIr

5

total precipitation in mm, number
of days with RR => 1.0 mm

7SJ.SJ.SI

total sunshine in hours
and in
percentage of long-term-mean-value
1961-1990

Remarks: The first character of each group is the identifier of this
group.
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Deutscher W e t t e r d i e n s t
R a p p o r t e u r o n II\FOCLIMA
Appendix 2

Proposal for CLI NAT-EX TENDED message (CLLNEX)

CLIMEX code
CLIMEX mjJJ Iliii
111
01s r ,TTTs r ,T„T > < T M s r ,T„T o T o RRRR
02sl-,TTTSn,TJ.<T>«T„Sr,ToTr,TinRRRR
03s r ,TTTs r ,T M T„T, < s r ,Tr,T„T r ) RRRR
CHs^TTTSr^T^TxT^SoToToToRRRR

29so

s r ,T«T M T„Sr-,Tr«T r ,T r i RRRR

30s„

SnT„TxT„SnTnTnTnHRRR

(31So

Sr,TMTKT><sr,Tr,Tr,T1->RRRR )

D e s c r i p t i o n o f C L i r e X code

CLIMEX MMJJJ I l i i i

Heading with code name, month
and year, block/station number

111

Identification of section 1

nnsr,TTTsr,T„T„T„Sr,Tr,Tr,Tr,RRRR

Groups
values:
nn

SnTTT
STITXTXTM

SI-I

In In In

RRRR

with
-

the

following daily

day of the month
(identifier for each
group)
mean air temperature
in 0.1 °C
maximum
of
air
temperature in 0.1°C
minimum
of
air
temperature in 0.1°C
total daily precipi-
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2. Code scheme for a second section of the CLIMKX nessage, based on
selected features of the gernan "early climate nessage" and additional
paraneters considered to be relevant for international clinate data
exchange :

222

lZeZaZtZt

ZZnOZnoZmoZmo

3ZoiZoiZ5Z5

4Z10Z10Z50Z50

5Z aoZ aoZ a l Z 0 1

6ZhZhZbZb

7Z gZgZ bmZ ha.

8ZaZ8ZeZe

3 . Description of the second s e c t i o n of the CLIMEX code ( i n order
of appearance) :

222

identification of section 2

lZaZaZtZte

a) number of days with Tx => 25 °C
b) number of dyas with Tx => 30 °C

ZZnOZnpZinoZao

a) number of days with T n < 0 °C
b) number of days with T x < 0 °C

3Z01Z01Z5Z5

a) number of days with precipitation => 0.1 mm
b) number of days with precipitation => 5.0 mm

4Z10Z10Z50Z50

a) number of days with precipitation => 10.0 mm
b) number of days with precipitation => 50.0 mm

5Z aoZ aOZ a l Z • 1

a) number of days with snow cover => 0 cm
b) number of days with snow cover => 1 cm

SZhZhZbZb

a) number of days with cloud cover <= 1.6 octas
b) number of days with cloud cover => 6.4 octas

7ZgZgZ haZ ha.

a) number of days with thunderstorm
b) number of days with hail

8ZaZeZeZe

a) number of days with windspeed => 6 Bft
b) number of days with windspeed => 8 Bft

Remarks :

1) The first character of each group is the identifier
of this group.
2) In group 5 the snow cover should be 50% and more.
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Deutschcr Wetterdienst
Rapporteur on INFOCLIMA

OFTuraxcH,

March 1 ^ 2

CLIMAT CODE APAPTATTON
(revised version^
Proposal for a modified version of section 1 and 2 of the CLIMAT
message, with monthly values and normals for a reference period

Heading:

CLIMAT MMJJJ I l i i i

section

111

lP^oPo
Seee

2 22

section

2PPPP

3S.TTTSA 4aaTxTxTxSxT,TaT,

ôRtR^R^rw

OY„YDYeYe

1P 0 P 0 P,JP 0

4a T T T 3 T T T
n x * t ft «i .i «

73,3,3^^,?,

2PPPP

5 a e ô

3aaTTT3vS,

«RiRiRtRtiVV

7S l S l S,

Proposai for additional sections 3 and 4 of the CLIMAT message, with
special reference to the number of days with the occurence of the
specified feature» and monthly extremes

X. Code acharna f o r a t h i r d a a o t i o n o f t h e CLIMAT meaaago
«action

3

333

lT a T u T, 0 T w 2TnûTlûT—T^

SR^R^Rj

4R10R,0RJOR30

60*0*0^

SSOSQSJS,

XX. coda acharna for a fourth section of tha CLIMAT message
section

444

ls^T/T^d,,

2s,T„T,Ttd,d,

^s.T^T^T^d^d.

4s,T - T M T u d 1 .d â .

S^R^R^d,

«W x W x W x d x d x
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Description of CLIMAT coda - fields ( revised version )
Group

Number of
characters

Explanation

CLIMAT

5

Heading ( code name )

MMJJ J

5

month and year

Iliii

5

WMO - block/station number

111

3

identification of section 1
(means and totals of specified
month)

lP u P u Po? 0

S

pressure in 0.1 hPa

2PPPP

5

pressure in mal in o.l hPa

3s,TTTStS,

7

air temperature in 0.1 °C and
standard deviation of daily
values ( III nev ! 1i )

4SnTsTxTtSaTnTnTn

9

mean maximum and minimum of air
temperature in 0,1 «c (Ml nev
11!)

5eee

4

vapour pressure in Q.i hPa

8

total amount of precipitation in
ma, quintile, number of days
with RR equal or more than 1.0

SR^RjRjR^njJfl,

mm

7

S1SlSlp,plP|

8 Bipn»pnin.inTmTlmTx

7

7

total sunshine duration in hours
and percentage of the normal
for the reference period ( 111
nev M l )
number of missing days
(pressura, air temperature and
extreme temperature ) , ( M I new

m )
number of missing days (vapour
pressure, precipitation,
sunshine duration), ( ill nev
111 )
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Grouo

Number of
charaotcro

Explanation

222

identification of section 2
(normals for the reference
period)

0VbYbY,YB

refercanca pariod (year of
beginning and yuar of ending)
(1 ! ! new II!)

1POPOP*PO

5

pressure in 0.1 hPa

2PPPP

5

pressura in msl in 0.l hPa

3S„TTT£\S,

.S

air fcemoerafcura in 0.1 «O a-nA
standard deviation of monthly
values ( 11 ! new ! !i )

4s.T,TlT„saTmT.T.

9

maximum and minimum of air
temperature in 0.1 # C {!!! new

Ul)
5eee

4

vapour pressure in 0.1 hPa

ôR.R.^RjIW

7

precipitation in mm, number of
days with RR equal or more than
1.0 mm

7S,S,S,

4

sunshine duration in hours

8 in P nipja T în T m Tjl m T »

9m^njn*ffl*2i«m*

7

number of missing years within
reference pariod
(pressure, air
temperature and extreme
temperature ), ( ill new ! 1 ! )
number of missing years within
reference period (vapour
pressure, precipitation,
sunshine duration), ( tl! new
111 )
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Group

Number of
character

Explanation

333

identification of section 3
(monthly number of days with ..)

lT^TjjTjoT-jn

a) maximum temperatura equal or
more than 25°C
b) maximum temperatura equal or
more than 30*C

2T. 0 T o0 T_ fl T o-)

a) minimum tamparatura loss than
0 9C
b) maximum temperature less than
0 «C

3ROIR<JIRS*M

a) precipitation equal or more
than 0.1 mm
b) precipitation «qual or more
than 5.0 mm

4R1oR10Hj0Kjo

a) precipitation equal or more
than 10.0 mm
b) precipitation equal or more
than 50.0 mm

5SoSoS|St

a) snow depth more than
b) snow depth more than

u cm
1 cm

a) thunderstorm
b) hail
a) windspeed «qual or more than
6 Bft, or 10.8 m/s, or 22 Jen
b) windspeed equal or more than
8 Bft, or 17.2 m/s, or 34 kn
a) visibility less than
50m
b) visibility less than 100m
c) visibility less than 1000m
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GrouD

Number of
character

Explanation

444

identification of section 4
( monthly extremes )

lS.TxTtT,d,d,

highest daily mean temperature
(0.1 »C) and day of event
lowest daily mean temperature
(0.1 °C) and day of event
highest daily maximum
temperature (0.1 *C) and day of
event

3s,TMTtfTttd„dM

4s a T l l l T w T.d w d.

7

lowest daily minimum temperature
(0.1 *C) and day of event
highest daily amount of
precipitation and day of event
highest windopeed in 0.1 m/s and
day of event
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UNITED STATES DEPARTMENT OF COMMERCE
National Oceanic and Atmospheric Administration
NATIONAL ENVIRONMENTAL SATELLITE, OATA,
AND INFORMATION SERVICE
N A T I O N A L C L I M A T I C DATA CENTER
F E D E R A L BUI L D I N G
A S H E V I L L E . N O R T H C A R O L I N A 28801

A p r i l 6, 1992

Vo^ott
Dr. Victor Boldirev
World Meteorological Organization
Case Postale No. 2300
CH1211, Geneva 2 0
Switzerland
Dear Victor,
I have had experts at NCDC review the climate code as proposed by
Volker Vent-Schmidt. It will be a major improvement over the
existing code. However, in the review process it was noted that
an additional item in the code would greatly benefit the
interpretation of the maximum and minimum temperature.
Specifically, a group describing the daily time period over which
the maximum and minimum pertain will enhance the use of these
data. This is critical for the interpretation of the temperature
data. This could easily be accomplished by adding two groups,
one for TMAX and one for TMIN which would list the begin and end
times over which the TMAX and TMIN were observed during the
course of the month. We feel that the transmission of such
metadata is a most important addition to the present code.
If you have any questions or concerns about the recommendation,
please contact me. Thank you for your consideration.
Sincerely,

D. Hadeen
fired.
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A NATIONAL RESOURCE FOR CLIMATE INFORMATION

ANNEX XI

IMPROVING DATA MANAGEMENT
IN DEVELOPING COUNTRIES:
PROBLEMS AND POSSIBLE SOLUTIONS
Draft Report
submitted by Mohammed Kadi, Rapporteur
Algiers, May
i9S0fsicJ
In order to make an objective evaluation, a questionnaire on
climate data management in developing countries (Appendix 1) was
prepared and sent to several 'developed* countries to obtain their
views on this basic weather services activity. The present report
is a summary of the main ideas and proposals in the replies.

1. Actions
undertaken
by developed countries
management in developing countries
1986-1990

to

improve

data

a) One of the most important activities of the US, Canada, France,
England and Finland over the past five years has been the CLICOM
project. To date, over 100 countries have been equipped with this
system.
This
activity
has
included
software
development,
preparation of and translation of documentation, and supplying of
complete systems (hardware, software, training).
b) Another activity is the climate data rescue project (DARE),
carried out jointly by Belgium, WMO and UNEP. This now involves 25
countries, all in Africa.
c) Some countries such as Germany have had bilateral activities.
d) Some countries such as the Netherlands are proposing to provide
assistance in the form of bilateral activities.
2. Data

management

problems

The problems and shortcomings noted by the experts fall into four
categories:
- general problems and a lack of interest in data management on the
part of national weather services
- failure to observe instructions
- poor financial and human resources
- inadequate data and document management practices
2.1

General problems.

a) There is a lack of stability in basic activities (observations;
transmission and management of data). Aside from weaknesses in this
infrastructure, there are problems with the training system.
Also, in many countries there are significant shortcomings in both
the internal and external telecommunications system.
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b) Many weather and related services continue to underestimate the
usefulness of climatology and the ?importance of? the data
management function.
c) Because of economic and social development needs, it is very
difficult to maintain operational observation sites, prevent their
deterioration, and produce uniform data series.
d) There are problems in funding normal
management often suffers as a result.

service, and

data

2.2 Transmission of data and documents
a) Internally, climatological documents are not always prepared,
and when they are, they are not transmitted to a single site for
archiving and storage. End-of-period messages such as CLIMAT are
not regularly transmitted.
b) International procedures are not followed. Transmission of
periodic confirmation messages and documents to international
centres is not satisfactory.
Some countries do not transmit CLIMAT and CLIMAT-TEMP messages.
Other countries, when they do transmit these messages, do not
always ?follow the right code? [?use
right
code?]

2.3

the code

properly?

select

the

Documentation and human resources

- There is insufficient staff assigned to data management.
- There is insufficient training, especially in using modern
methods.
- There is a lack of simple manuals for the basic functions, this
being important since the available documentation is sometimes not
easy to use.
2.4 Data and document management

- Documents are often not prepared, and sometimes they are lost.
- Archives are poorly kept. Storage facilities are inadequate.
- Archive management is not strict enough (storage, loans not
monitored, etc) and lacks organization.
- There is no inventory of archives and there are no station
histories.
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- Documents are often archived without any control of the data
contained therein.
- There is a great diversity of ?forms of climatological document?

[?climatological

documents

and

forms],

b) Processing
- Filing of documents is sometimes unsatisfactory.
- There are no micrographie or other computer media, so reliable
data in processable form are not available.
- There are gaps in many historical data series, and there are
methodological problems in controlling and ?examining them.
- There is often a problem of compatibility of the magnetic media.
- The CLICOM system has been installed in many countries but is not
yet operational.

3. What are the priorities

for remedying

these

shortcomings?

The experts propose combining national and international efforts
with a focus on:
a) More educational activity by WMO in co-operation with national
weather services and weather services in the developed countries,
?as? examples for decision-makers of the importance of climatology
and data management.
b) Improved basic meteorological infrastructure
transmission, processing capacity).

(observation,

There was even a suggestion that there be WMO missions of experts
to
identify
and
solve
the
longstanding
problems
of
telecommunication*
c) A real improvement in the training of staff responsible for data
management:
- Staff should go to developed countries for practical
training.
- CLICOM training should be more thorough and there should be
regular follow-up.
d) Standardize climatological operations to some degree in order
to avoid having several types of document and to avoid use of
different formulas when calculating humidity or pressure reduction.
e) More support for DARE and CLICOM projects; set up an effective
system for ?storing [?rescuingj
data.
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f) Prepare simple
processing data.

manuals

for collecting,

transmitting and

g) Set up, through CLICOM, a procedure for improved exchange of
data and experiences.
4. What general documentation should be

available?

a) Technical Regulations Vol I and II
b) WMO publications 100, 111, 143, 168 and 716; WCP 33, 85 and 99;
WCDP 6
c) Need for simple manuals on observation and quality control,
including preparation and transmission of messages.
5. Data available

in computer-readable form

The existence and availability in developed, countries of computerreadable data from the developing countries is an important
question. What are the possibilities of sending copies of such data
to the developing countries on floppy disks, in CLICOM or ASCII
format? These countries would then:
- have an initial machine-readable database for CLICOM applications
- be able to avoid having to capture all this data in machinereadable form, and be able to fill in any gaps in data series.
Since this is one of the objectives of the DARE project, it is
worth noting that participating countries have already received
their data on machine-readable media.
As Appendix 2 shows, countries in possession of such data are
prepared to provide it despite the technical problems of putting it
on a specific medium and in a specific format.
6.
Setting
management

up international

centres

to

support

climate

data

6.1 Concept, objective and essential roles
The problems of availability of data and adequate data management
are frequently raised at international meetings. The problems
(listed in section 2 above) run from a lack of interest in these
matters to a lack of knowledge of certain practical rules and
insufficient training. The problems have been magnified with the
introduction of modern processing techniques. Solutions appear to
be short-lived and are not followed up in any strict way.
The idea of setting up international data centres arises from
experiences at places like IDCC, from the current design of the
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CLICOM project, and from the difficulties of making CLICOM
operational. Such centres, it is generally thought, could
constitute the appropriate mechanism for ensuring a minimum of
support to data management activities, especially the CLICOM and
DARE projects. They would also provide an important link when it
comes to improving international exchange and other projects
(INFOCLIMA, GDPS, METADATA etc).
This proposal is not in any way intended to undermine the
prerogatives of world centres that are already in operation, much
less the prerogatives of the countries themselves. Its purpose is
to help resolve problems.
6.2

What would be the functions of such centres?

CLICOM and DARE were designed mainly to improve data management in
developing countries. But as many have noted, support and follow-up
have been lacking, and as Dr Ballentine of the Meteorological
Office commented: "Often an installed system will break down and
the infrastructure does not exist to put it back in working order.
There is no provision to ensure remedial action within a reasonable
time."
Thus the main function of the proposed centres would be to provide
permanent support to projects, as well as follow-up on other datarelated tasks.
Generally speaking,
activities:

the

centres

would

have

the

following

a) CLICOM
The goal would be to support the operation and development of
CLICOM:
- by keeping systems operational and supporting maintenance
- by monitoring operations (data capture, control)
- by assisting in the installation and operation of applications
- by developing and promoting applications
- by testing, supplying and maintaining CLICOM software, manuals
and documentation.
b) co-ordination
There is a real felt need for co-ordinating data collection and
processing activities. The centres would:
- work out and circulate appropriate operational instructions and
methods, including quality control methods, frequency and method of
storage, etc
- set up a clearinghouse process to facilitate exchange of
information on experiences
- regularly analyse problems common to several countries and
develop suitable viable solutions
- etc.
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c) international data exchange
The centres could play a focal role and act as centres for
international data exchanges:
- by facilitating and encouraging data exchange
- by providing a link between national data centres and world data
centres if necessary
- by supporting the activities of world centres (eg ?WWR, ?MCDW)
- by converting existing data in a variety of media and formats to
CLICOM format
- by supporting and guiding other projects (GDPS, METADATA,
INFOCLIMA, ?CCDP [?WCDP]).
d) other data-related activities
- act as data storage centres if necessary, and support data
storage in developing countries
- participate in training the specialists needed to manage data
better and to prepare technical notes and reference documents.
6. 3

Opinion of developed countries

It should be borne in mind that the present report is based on
answers to a questionnaire distributed to experts in developed
countries (see Appendix 2).
All countries support concrete action and some appear to be
enthusiastic (Canada, France, Belgium, USA etc).
- France is proposing to take one such centre.
- Belgium and Canada are committing themselves to provide support
for the establishment of such centres.
- The US wants to participate.
- China hopes to benefit from such a centre.
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WORLD METEOROLOGICAL ORGANIZATION
COMMISSION FOR CLIMATOLOGY
WORKING GROUP ON DATA MANAGEMENT

Improvement
of
Climate
Data
Management in Developing Countries:
Problems and Possible Solutions
Results of a survey by Mr Mohammed
Kadi, Rapporteur

This document analyses answers provided by certain developed
countries to a questionnaire on climate data management in
developing countries. The responding countries were: Germany,
Australia, Belgium, Canada, China, France, Finland, Japan,
Netherlands, Czechoslovakia, USA, Denmark, Switzerland, Norway,
Ireland.
Algiers, May 1991
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1. Actions undertaken to assist with improvement of data management
in developing countries since 1985
AUSTRALIA
- Project under way since November 1990 to set up observation
network in southwest Pacific, including collection and management
of data.
BELGIUM
- "Hydrorwanda" project to study changes in climate and water cycle
in Rwanda.
- DARE project:
- 1988: creation and management of ?computer micrographics?
databank for 9 CILSS countries (Burkina Faso, Cape Verde,
Gambia, Guinea-Bissau, Mali, Niger, Senegal and Chad)
- 1989: data collection/rescue and evaluation in 17 RA1
countries (Benin, Cameroon, Ivory Coast, Djibouti, Ethiopia,
Gabon, Guinea, Lesotho, Madagascar, Mauritius, Central African
Republic, Sao Tome and Principe, Seychelles, Sierra Leone,
Sudan, Swaziland and Togo)
- 1990: preparation of microfiches for 6 countries, data
rescue and collection in 5 countries, provision of equipment
to 20 countries.
CANADA
- CLICOM installation and training in Yemen, Sierra Leone, five
countries in ?Barbadoes [?Lesaer Antilles],
Qatar, Ghana, Liberia,
Morocco, ten Subsarahan countries, Guinea*
- Development of a program to integrate data from various sources
and in various formats into CLICOM.
- Participation in [?working out] CLICOM data storage system and
archiving structure.
CHINA
• For CI
- Setting up network of reference climatological stations.
- Developing a procedure for processing historical data.
- Setting up a databank.
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ENGLAND
- Provision of 14 CLICOM system, including installation and on-site
training, in Sri-Lanka, Liberia, Seychelles, Sierra Leone, Sudan,
Br. Caribbean Terr., Fiji, Vanuatu, Malta, Philippines, Kenya,
Uganda, Ghana, Maldives.
FINLAND
- Project to improve data management in 8 SADCC countries
(Mozambique, Angola, Zambia, Zimbabwe, Tanzania, Swaziland,
Lesotho, Sudan) under way since June 1988.
Similar project for 1991 in Latin America: microcomputer
training, notably CLICOM, with documentation including course
notes, booklets and a regular publication on CLICOM.
FRANCE
- Adaptation, documentation and development of CLICOM.
- Organization of 3 CLICOM training sessions in co-operation with
WMO and USAID, in Bamako (7 days), Niamey (2 weeks) and Toulouse (2
days).
Provision of 3 CLICOM systems, to Algeria, Tunisia and
Belgium[sic],
- CLICOM study for 5 countries: Morocco, Rwanda, Cameroon, Benin,
Burundi.
GERMANY
- Over the past five years, staff of the Deutscher Wetterdienst
[German weather service] have provided ?temporary
[?occ&sional/
Tbrief]
assistance with agro-climatological and climatological
activities in Somalia, Brazil, Portugal, Egypt, Madagascar and
Ivory Coast. Priority went to setting up observation networks in
areas lacking them.
JAPAN
- Provision of data seta to India, China and Brazil.
- JMA's monthly bulletin on climatic system sent to several
countries and institutions.
- Preparation of manual on processing marine data for Malaysia.
- Study of training for data management and processing in Vietnam.
- Training course by JICA on collection, management and processing
of climate data.
USA (NCDC)
- Development of CLICOM system for WMO.
- Distribution of CLICOM to over 60 developing countries, with
assistance in training and installation.
No activities: Netherlands, Czechoslovakia, Denmark, Norway,
Switzerland, Ireland
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2. Data management

problems

and

solutions

AUSTRALIA
- data missing for early part of the century and the world war
- problems maintaining observation sites with uniform records, as
a result of [social and economic] development
- data processing has become costly; climatological forms are
filled in and then they deteriorate and are lost
- cost of automated processing equipment is high, and using it
requires specialized, advanced training
- CLICOM and DARE are important remedies
BELGIUM
- data not on micrographie or other computer media (problems of
media, format and media compatibility)
- hard to use basic documents because they are scattered and
documents are not in good condition (readability, paper); poor
storage and inadequate filing; poor archival management
CANADA
* Main problems
- interruptions in observation periods
- unsuitable places for storing archived data
- staff operating CLICOM system do not have necessary training
- punched cards on which countries have recorded their data are no
longer in good condition, and card readers are no longer available
* Solutions
- establish a good system for storing data
- ensure a redundant [?backup] system is incorporated
- draw up complete inventory of available data
- improve computer training for staff assigned to data management
- set up a good communications system (telephone, fax etc)
CHINA
* For China
- financial problems are affecting improvement of techniques for
managing both current and historical data; this is still a weak
point ?as? measuring and observation techniques are developed
[?along with? the development
of meas. and oba.
techniques],
- with regard to methods: quality control and ?exaaination of
historical data series remain a problem
- very important to reinforce training in order to improve data
management as well as international exchange of data
CZECHOSLOVAKIA
- two problems: poor observational coverage of study areas and poor
quality of data available; this is- due to:
- lack of training and lack of documentation for observers
- inadequate data quality control
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ENGLAND
* Exchange of data: CLIMAT and CLIMAT-TEMP
- some countries are not transmitting CLIMAT messages and others
are making mistakes when they transmit
- it's hard to find all the parts of a single code in WMO code
manuals (they may be in different sections of a volume or even in
different volumes) and it is sometimes hard to understand them
suggestion: produce simple manuals on observation and
transmission of these messages
- make assessment of meteorology and telecommunications in these
countries and bring out actual problems
- encourage these countries to use CLICOM to produce CLIMAT
messages; they should first be transmitted via the GTS, then sent
on diskette if possible, otherwise on paper; and they should be
sent late rather than not at all
* CLICOM
- different formulas are used to calculate humidity, dewpoint, etc;
need for standardization
some countries do not manage to relate CLICOM-produced
information to potential user needs; developed countries should
give examples of how to use the information in order to increase
awareness among users and decision-makers
FINLAND
- insufficient number of people qualified to make full use of
modern management methods; need to train more people, and train
them better
- organize communications system inside countries and between
countries
- make data formats compatible as well as softwares used to develop
databanks, and thus facilitate exchanges
FRANCE
- biggest problem is availability and ?reliability [?accuracy]
of
data on machine-readable medium
- need to step up simple, standardized methods for collection,
transmission, capture, control and storage
- there are a few problems with CLICOM1s archiving system; lack of
software packages (spreadsheets, stats) and ?report generators
I?text editors/?publishing
programs] to prepare ?TCMs
- it would be useful to have a CLICOM designed solely for data
capture
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GERMANY
- technical conditions for a centralized system of data management
are lacking; CLICOM is a step in this direction
- problems in the basic meteorological infrastructure, especially
in education and training
Remedies
- improve training in modern techniques (computers etc)
- improve basic infrastructure (observation, data transmission,
central data processing capacity)
- standardize climatological operations methods
- increase and improve international data exchanges via GTS (cf CCI
resolutions)
- increase participation by developing countries in WMO project
(DARE and ?CCDP [?WCDP])
JAPAN
- sparse observation networks and gaps in data series
- lack of stable organization in observation, transmission and
management of data
- lack of inventory of existing archives; lack of history of
station network
- need to automate observation and management of data and ensure
storage
- multiplicity of systems is also a problem
NETHERLANDS
- very often weather services or their sponsoring agencies
underestimate the usefulness of climatology, especially the value
of data management and archiving; Tit's often just a hobby with the
climatologists?; countries and WMO must work to overcome this
- diversity of climatological documents and forms, as well as lack
of archiving
USA (NCDC)
- total absence of data from some countries at the world centre
- several countries submit historical series with missing periods
information on station history and measurement methods is
difficult to obtain
- must set up procedure for systematic transfer of data to world
centres from countries with CLICOM; reports are needed on the
operation of CLICOM (it may be ineffective for logistical reasons)
Countries having no experience with data from developing countries:
Denmark, Switzerland, Norway, Ireland
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3.

Documentation

AUSTRALIA
- Guide to Climatological Practices, chapters 3 and 4
- suggestion: additional handbook of practical methods be prepared,
with greater attention to the latest techniques, including CLICOM,
?and specifications for?:
- observation: stability of site and records, standardization
of instruments and observations, historical files on stations,
design of documents, methods of data transfer, receiving and
archiving of records
- processing: design of archives and data sets, processing and
archiving of data, ?retrieval of archived data, data exchange
format
BELGIUM
- WMO Technical Note N'143 by Mr Sneyers on statistical analysis of
observation series
CANADA
- WMO guides on climate data management, climatological practices
and guidelines for data processing
- relevant chapters of CLICOM manual, ?which also contains the
necessary steps?
CHINA
- WCDP publications are very important
CZECHOSLOV IA
- WMO Technical Note N*85 and other notes on the subject published
by WMO
ENGLAND
- WCP N"85 Instructions for Quality Control of Climatological Data
- suggestion: develop simple manuals to facilitate observation,
preparation and transmission of messages
FRANCE
- CLICOM manuals and various WMO technical notes
- suggestion: develop technical note with three chapters: data
gathering, transmission, control
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GERMANY
- a wealth of documentation is available in German
JAPAN
- Minimum Quality Control Standard (7CMM-X Rec.7 WMO N*716)
- Guide to Climatological Practices
- Instructions on quality control of surface climatological data
(WMO/7TD 111)
- WCDP N'6 April 1989, CLICOM project
NETHERLANDS
- Guide to Climatological Practices WMO N'100
- Guide to Hydrological Practices I and II WMO N"168
- Technical Regulations volumes I-III
WCP N'33 (Instructions on formats and organization of
climatological data)
- WCP N*99 (Instructions on structure and organization of data
centres)
SWITZERLAND
- WMO Technical Note N*85 and other notes on the subject published
by WMO
USA (NCDC)
- numerous WMO technical documents should be consulted
No experience: Norway, Denmark, Ireland
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5. Data available
CLICOM or ASCII

and potential
format

for

transfer

to floppy

disks

in

AUSTRALIA
- several sets of data on CD-ROM
BELGIUM
- as an IDCC, Belgium has a vast amount of data from several
countries
- could be transferred to diskette
- problem of volume of data involved
CANADA
- no data available in this form in Canada; AGRHYMET Centre in
Niger has agreed to put data on Subsaharan countries into CLICOM
format
CHINA
- has data on certain regions of the world, in various media and
formats
- they cannot be transferred to CLICOM format because this is not
yet available in China
ENGLAND
- historical data from several countries exist in manuscript form
- synoptic data on magnetic tape since 1975
- would be hard to transfer to floppies
FINLAND
- data from some SADCC countries available in CLICOM format in
Tanzania
FRANCE
- data from West Africa on magnetic tape (1945-80)
- they could be transferred to diskette but this would be difficult
given the volume involved
GERMANY
- data processed on supercomputer exist but their current structure
is not compatible with CLICOM; see detailed information in WMO
INFOCLIMA catalogue
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JAPAN
- observational data from ocean stations for 26 countries
magnetic tape
- data on greenhouse gases available on floppies

on

NETHERLANDS
-?INMK [?KNMI - Dutch weather
service]
has no data from developing
countries but is prepared to contribute in this area
USA (NCDC)
- The NCDC has data (World Weather Records and Monthly Climatic
Data for the World) that have been transmitted from these
countries; they are available on magnetic tape (1250 bpi) and can
be made available on diskette
No data from developing countries: Czechoslovakia, Switzerland,
Denmark, Norway, Ireland
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6. Opinion on setting
data

up international

centres

for managing

AUSTRALIA
- good idea; however the idea of regional centres
developed by regional associations

climate

should be

BELGIUM
- yes, the same solution has been adopted for DARE; other centres
(AGRHYMET, ACMAD in the case of RA1) could also contribute
- the centres' mandate should go beyond CLICOM to include other
data-related activities
- its basic role would be to co-ordinate the gathering, ?collating,
processing and distribution of data in micrographics or other
computer-readable form
- Belgium is prepared to contribute to certain activities of such
centres but cannot take a structure of the type proposed given
existing resources
CANADA
- Canada supports the creation of one or more centres, with the
following goals:
- act as a centre for international exchanges of CLICOM data
- provide necessary training, support and expertise for
maintenance of CLICOM
- act as a storage centre for data from developing countries
- promote CLICOM applications
- convert existing data to various media and to CLICOM format
- AES/Canada could help by providing a small staff for a limited
period; the matter will also be submitted to the Canadian
International Development Agency to get some support
- the best geographical locations would be Africa and Europe
CHINA
- it is very important that such centres be set up so that CLICOM
can be supported} developed and operated
- they will allow improved management of climatological data as
well as data exchange
- China could take such a centre if financial assistance could be
provided
CZECHOSLOVAKIA
- does not envisage active participation
such centres would probably play a positive
management and international exchanges

role in data
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ENGLAND
- designation of international centres to support development of
CLICOM would certainly improve data management in developing
countries; there are often problems requiring expert attention
following installation of CLICOM; the centres would also support
equipment maintenance
FRANCE
- setting up such centres could help improve data management; their
tasks would be:
- setting out operating instructions and methods (quality
control method, frequency and method of storage, etc)
- exchanging information between countries (good and bad
experiences)
- co-ordinating countries' development activities
- monitoring operations in countries; providing advice; making
inventory of problems a number of countries are having, where
a general solution is called for
- organizing training, including preparation of technical
notes
- providing and maintaining CLICOM software and manuals
- France could act as an international centre (and the US should
too)
FINLAND
- such centres could help improve data management by helping
countries use CLICOM properly and by helping with system
development in these countries (cf experience in SADCC countries)
- the centres would collect data or at any rate archive files on
climatological data available in the region, and they would assist
countries in meeting their data needs
GERMANY
- idea of such centres is a very good one, but it will be difficult
to find members prepared to support the financing and planning; the
German weather service has had experience planning ?WWRs in RA6.
- however international agreements are urgently needed within WMO
and CCI on observation schedules, formats and data exchange, and on
these matters an international climatology centre would be very
valuable
- data should be exchanged through the GTS given the limited
capacity of CLICOM
JAPAN
- this type of international centre could help improve management
and exchange of q'ata provided financial support and organizational
effort are substantial
- the role and prime objective would be to:
- establish an international data management regime
- provide training
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- given its lack of experience with CLICOM, Japan could not take
such a centre
NETHERLANDS
- lack of CLICOM experience makes it impossible to say whether such
centres would solve data management problems in these countries
- the KNMI [Dutch weather service], which prefers bilateral
relations, would be prepared to give assistance through direct
contacts
USA (NCDC)
- WMO should establish a procedure and encourage improvement of
data management and international data exchange; such centres
should be responsible for the collection, quality control (up to a
point) and distribution of data; existing world centres (WDC A, B
and C) should be used for international data exchange. In its
capacity as WDC-A, the NCDC would like to participate in developing
a program if the WDC system is involved
No comments: Switzerland, Norway, Denmark
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Data on Quality Control and Processing
from Automatic Stations. It
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of

Data

present

situation on the problem and gives proposals for
future action
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1. BACKGROUND
Originally designed and used only to obtain information from
remote sites, AMSs are

currently

widely

used

together

conventional stations, at which surface meteorological
are made. The growth of the operational AMSs

can

with

the
the

measurements

be

clearly

from the WMO annual reports: from 35 in 1975 to 331 in

seen

1988. Their

current number is much larger. A wider use of AMSs is provided

both

at national levels (for example, PROMIS-90 Programme in Sweden, ASOS
Programme in the USA and others) and by

the

WMO

Second

Long-Term

Plan for 1988-1997(wmo No.691,1987):
WWW Implementation Programme 1988—1997.
Part A - Global Objectives and Activities

17. The chief
implementation
objective
during
the
period
1988-1997 la to provide a coherent global data set with an average
horizontal
spacing of leas than 250 km. . . . This global data set will
be composed of:
(a) Synoptic observations
from surface
synoptic
land stations,
DOth maimed and automated» reporting up to eight times per day
(four times per day In the tropics),
usiner Increasingly
automated
data collection»
with a desirable
horizontal
resolution
of
higher
than 250 km (300 In sparsely populated
areas).
47. ...
(b) ... Automatic weather
stations
with associated
automatic
data collection will be used to the maximum extent possible*
This is caused by the following three factors.
1.1. Technological factor
The advance in the development of microprocessors

and

satellite

communication.
Microprocessors due to the flexibility of their programming allow
the expansion of the equipment capabilities. However, it
kept in mind, that the reliability of
their sophistication. This

being

the

the

systems

case,

should

decreases

stations,

which

designed for long-term unattended operation, should be as simple
possible

while

semiautomatic

stations

processing solutions and algorithms.
1.2. Operational factor

involve

more

be
with
are
as

complicated
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Necessity for large amounts of information to be
stored, which should be

processed,

is

caused

transmitted

by

the

or

increasing

demands for data both to improve short-term forecasts and to

obtain

a more precise and detailed climatological description.
1.3. Socio-economic factor
In many developed countries the changes of

standards

for the last 30 years lead to a problem of recruiting

of

living

observers.

A

way out is automation of observations, at least during the night and
days off.
2.THE CURRENT STATUS
The Commission for Instruments and Methods of Observations (CIMO)
generalized requirements for surface meteorological observations and
specifications of automatic

instruments,

currently

available

for

AMSs. They are given in Table 1(Annex 1 ) .
Evidently, automatic

measurements

pressure, wind speed and

direction,

of

temperature,

sunshine

atmospheric

duration

and

solar

radiation present no difficulties at present (see Table 1 ) .
However, measurements of precipitation,
visibility ^re

less

successful

with

height

of

measurements

height and visibility running into large

energy

cloud

of

visual observations (for

example,

present

cloud

base

consumption

does not allow the incorporation of such sensors into
AI1S set. Automatic measurement of humidity and

base,

the

the

which

standard

replacement

weather)

of

also

present

made

at

the

principal climatological station, can, in principle, be carried

out

certain difficulties.
Thus,

practically

all

observations,

which

are

at AMS.
However, inevitable from

the

point

of

view

of

technological

progress and economic considerations the replacement of

traditional

meteorological stations, by automatic ones presents from the point of
view of climatologist still another factor, disturbing
and introducing

the

inhomogeneity

in

them,

along

time
with

series
station

relocation, the replacement of instruments, urbanization, etc.
3. PROBLEMS WHICH ARISE WITH AUTOMATION OF METEOROLOGICAL
MEASUREMENTS
Using AMS data for climatological purposes
problems

cause

the

following

ANNEX XII, p. 4

3.1. Problem of data gaps
Since the reliability of automatic stations is usually less
1007. and ranges between about 807. and higher
22),

it

is

necessary

to

solve

the

(WM0,N8.1983,

problem,

than

Chapter

related

to

possibility of getting meteorological regime characteristics
mean and monthly mean values of meteorological variables,

the
(daily

extremes,

etc.) from incomplete observation series.
3.2. Problem of data control
The specific features of AMS data control are connected with
impossibility of using methods of

spatial

control,

developed

conventional stations, at AMSs, which are located in
with

difficult

interpolation

physical-geographical

from

the

nearest

for

remote

places

and

where

conditions

meteorological

the

stations

is

accurate enough. Moreover, reliable and long enough parallel
of observations are necessary to carry out control using

not

series

constraint

equations for adjacent stations.
3.3. Problem of data compatibility
Extensive possibilities offered by microprocessors,
various types of data processing, a large variety

of

which

allow

sensors

used

data,

which

for automatic measurements, lead to incompatibility of
are obtained from different instruments.
3.4. Problem of data homogeneity
Caused

by

introduction

the
of

above
basically

meteorological measurements
operating

characteristics

mentioned
new
as

problems

and

techniques
well

due

into

as 'measuring

essentially

differ

conventional meteorological instruments, the

to

the

practice
devices

from

problem

of
whose

those
of

of

providing

data compatibility with the replacement of conventional stations

by

automatic stations becomes particularly vital.
4. WAYS OF SOLVING THE PROBLEMS
The ways of solving the problems have been considered
instrument specialists. Analyzing the literature,

three

mainly

by

approaches

can be pointed out.
The first approach lies
materials

and

in

recommendations

the

development

which

connect

of
the

methodological
information

conversion algorithm and the dynamic characteristics of sensors with
an

error

in

the

information

for

specific

characteristics

of
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meteorological variables (with the
parameter

statistical

account

structure)

of

thus

the

meteorological

trying

to

achieve

compatibility between the data obtained from different AMSs and with
traditionally obtained data. So far this approach seems to be rather
theoretical.
The second

approach

resides

in

standardization

of

procedures and data processing algorithms. It is to its

measuring
realization

that essential efforts of CIMO are directed.
Finally, the
convincing

way

third
of

approach

solving

which

the

is

problem

the
of

most
data

evident

and

compatibility,

consists in carrying out parallel field tests or parallel

operation

and obtaining statistical relationships between measurement results.
For the replacement of
automatic

stations

conventional

it

is

cllmatological

expected

to

stations

establish

relationships for the station chosen for given area
this relationship over the whole area. The high

approach is a disadvantage, i.e. it is necessary to
long

series

of

parallel

meteorological conditions

observations,

under

which

the

statistical

and

cost

with

to
of

extend
such

collect

an

rather

covering

various

relationships

between

measurement results will be different.
Some

results

are

given

in

Annexes

2-5

which

experience in different AMSs data aru£ comparison as
use

and

comparison

with

conventional

describe
well

as

the
their

meteorological

data.

Unfortunately only few such works have been published.
1) New Zealand experience(Annex 2 ) ;
2) The comparison of a standard device with an automatic

one

in

Great Britain(Annex 3 ) |
3)

Another

comparison

of

AMS

observations

with

standard

observations (Great Britain Hydrological Institute)(Annex 4 ) ;
4) Comparison of a Soviet AMS with a French one(Annex 5 ) .
From the above mentioned examples certain advance is to be
on the way

to

the

replacement

of

conventional

noted

observations

by

automatic observations but there are still considerable obstacles to
a wide use of these data in climatology. This obstacles arc

due

certain objective reasons, mentioned above, on the one hand. On
other

hand,

climatologists,

who

encounter

a

lot

of

to
the

problems,

handling the traditionally obtained data, are prejudiced against AMS
data for psychological reasons as well. And it seems to me
is still

early

to

make

any

particular

conversion of conventional cllmatological

recommendations
stations

ones. It is necessary to collect and generalize

into

experience

that

it

on

the

automatic
in

AMS
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data use in

climatology.

For

instance,

to

maintain

the

series

homogeneity, NWS is planning within the framework of A50S to provide
parallel

manual

observations

at

NWS-staffed sites collocated with

selected
ASOS

Therefore, as the next step on the way
concerning the conversion of

(approximately

for

one

to

conventional

to

produce

three

years.

recommendations

climatological

into automatic ones distribution of questionnaire

60)

on

stations

this

problem

among the countries, operating AMSs is suggested (questionnaire
distribution list are given in Annexes 6,7).

After

the responses to the questionnaire, it would be

and

summarizing

possible

to

of

think

over particular recommendations.
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ANNEX 1
Table 1. Accuracy Requirements
lor Meteorological Surface Observations
and Corresponding Instruments Characteristics for AMS's
( taken from Annex to the Reccommendation 1 ( CIMO^X )

Elements

(1)

Range

Accuracy
Required

Accuracy
Obtained

(2)

(3)

(4)

I. Cloud
1 lloud Amount

0-8/8 or
0-10/10

2.Height of Cloud Base

0 - 21000 m

£100m: 10m
>100m:10%

10m or
10% if more

II.Atmospheric Pressure
200hPa within
the interval
500-1100 hPa

O.lhPa

0.3hPa

1.Dry Buib Temperature

at least 50°
within the int.
-60 C - +60 C

0.1°C

0.3°C

2.Sea Surface Tempérât.

-50°C - +35°C

0.1°C

0.3°C

-10°C - +35°C

0.1°C

0.3°C

1. Atmospherio Pressure

III.Temperature

IV.Humidity
1.Wet Bulb Temperature
2.Relative Humidity
3.Dew Point Temperature

10 - 100%
at least 50°C
within the int.
-50 C - +35 C

£50% : 5%
>50% : 2%
0.5°C

5%
0.5°C
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(1)

(2)

(4)

(3)

V.Wind
1.Direction

0 - 360°

2.Speed

0 - 75 m/s

3.Speed Components

0 - 75 m/s

5"
^5ra/s
0.5m/s
>5m/s:10%

0.5m/s

as for speed

VI.Précipitâtion
<10mm : 0.1mm
>10mm : 2%

1.Total Amount

<2mm/h:0.02mm/h
2-1Omm/h:0.2mm/h
>10mm/h: 2%

2.Intensity

0 - 2 0 mm/h

3.Depth of Snow

0 - 10 cm

^20cm
>20cm

0 - 100 mm

<10mra : 0.1mm
>10mm : 2%

1cm
2%

5%
5%

i s not in use

VII.Evaporâtion
1.Evaporation

5%

VIII.Radiâtion
1.Sunshine Duration

0 . 1 h i n any time

..Global Solar Radiation

1MJ nf 2 d~ 1

5% Of d a i l y
mean

<5km : 0.1km
5-1 Okm : 1km
>70km : 5km

2056 (<10km)

IX.Visibility
1.Visibility

0 - 70km
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ANNEX 2
AN AUTOMATIC WEATHER STATION SYSTEM* OPERATING EXPERIENCE
R.G.Munster, New Zealand (TECIMO, 1977,WMO No.480)
Meteorological Data Measured (hourly observations, 8 times per day)

Station Level Pressure;
Air Temperature;
Dew Point;
Wind Speed;
Wind Direction;
Accumulated Precipitation.
Operational Experience
To the end of April 1977, 18 months operating experience has been
accumulated during pre-installation test and on-site operation. Out of a
«otal of 4300 reports there have been 10 epoisodes of missing data, partial
loss of data or significantly erroneous data. These episodes can be
classified according to cause as follows:
5 due to Telex fault
1 due to complete AWS failure
4 due to partial AWS failure including sensor failure.
At two of the stations it has been possible to compare the automatic
weather
station
measurements
with
conventional
measurements
made
independently more or less at the same time. Typical values of the mean
departure from the conventional "reference" measurements and standard
deviation are tabulated below for each of station pressure, air temperature,
dew point and incremmtal rainfall. ( Wind speed and direotion have not been
'ncluded because the "reference" data are derived from the same sensor that
is interfaced to the AWS.)
I

••

Pressure, mb
Temperature,°C
Dew Point
Incremental Rainfall

•" •

Mean (AWS-Ref)/Std Dev./No. of Obs
Station 1

Station 2

-0.2/0.3/537
-0.1/0.6/537
-0.0/0.8/535
-0.1/0.9/393

-0.2/0.3/341
0.2/0.4/349
0.6/0.7/247
-0.1/0.6/249
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ANNEX 3
FIELD CALIBRATION METHODS FOR AUTOMATIC WEATHER STATIONS
J.M.Pike, National Center For Atmospheric Research,Boulder, USA
(TECEMO, 1984, WMO, Instruments and Observing Methods, Rep. No.15)

Field calibration experiments were run using both manual and automated
reference instruments. As reference instrument standard Assmann psychrometer
was used and comparison with stations of the Portable Automated Mesonet
(PAM) was made.
Results

In this experiment simultaneous PAM and Assmann readings on different days
under a variety of conditions at a single PAM station were taken.
Table. Intercomparison Results.

Case
Case 1
df=19

Conditions

Mean dif.
(deg C)

t

Night, wind light to variable
a) PAM/PAM separated 23m
b) PAM/Assmann separated 23m
c) PAM/Assmann collocated

0.21
0.24
-0.03

6.7
5.9

Case 2
df=19

Mid-morning, clear, brisk wind
PAM/Assmann, collocated

-0.72

10.4

Case 3
df=12

Morning, cloudy, steady wind and tempérât.
PAM/automated Assmann, collocated

0.05

11.6

Case 4
df=19

Mid-day, variable wind, fluctuating
temperature
PAM/automated Assmann, collocated

0.30

6.7

t(.01,19)=2.9

t(.01,12)=3.1

df= number of degrees of freedom

0.79
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ANNEX 4
DEVELOPMBJT AND USE OP AUTOMATIC WEATHER STATIONS
I.C.Strangeways and S.W.Smith, Institute of Hydrology, Wallingford, Oxon,
Weather, 1985, Vol.40,N 9.
The study was carried out at Wallingford during the period August 1982 to
September 1983, data from an AWS being compared with those from an adjacent
conventional set of manual instruments. Comparisons of dry- and wet-bulb
temperatures are based on data collected manually In Stevenson screen at
0900 GMT and those extracted by computer from instantaneous AWS readings
recorded each day at 0900. ( The AWS records all seven variables every five
minutes). Maximum and minimum dry-bulb temperature comparisons are based on
conventional observations made in the screen and those extracted by computer
*»f the maximum and minimum spot five-minute AWS readings. The wind run
comparisons are based on data read manually from a cup-counter anemometer
and the daily run of wind computed from the AWS data. Solar radiation
comparisons are made using measurements from a Kipp solarimeter, the output
of which is integrates electronically, giving a 24-hour total, compared with
daily totals from the AWS. The AWS takes Instantaneous solar readings every
five minutes , also from a Kipp solarimeter, so that the daily total is
based on 288 individual observations. Dally rainfall totals from a
conventional five-inch gauge, read manually at 0900, are compared with the
AWS totals obtained from an eight-inch tipping bucket gauge over the same
period. Both funnels are exposed similarly, 12 Inches above ground. These
comparisons are summarized in Table. There is good agreement between manual
and AWS measurements for dry- and wet-bulb, maximum temperatures and for
jolar radiation. There are differences in the- case of wind run and rainfall.
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TAble. Wallingford meteorological site-manual and regressions.
September 1982 to August 1983.

MEAN VALUES

MANUAL v. AWS
VARIABLE

UNITS

Regression

n

r2

Manual

AWS

0900 GMT dry-bulb

°C

y=0.993182»
+0.554

365

0.997

10.36

10.34

0900 GMT wet-bulb

0

y=0.969087*
-0.017427

365

0.994

8.91

8.62

Maximum
temperature

°0

y=0.999798*
-0.21091

365

0.997

14.65

14.41

Minimum
temperature

°G

y=1.00858»
-0.16920

365

0.997

5.99

5.87

Daily run of wind

km

y=1.0039»
-12.5718

365

0.993

186.80

176.95

MJ m~2

y=0.96024»
+1.38551

365

0.997

9.24

8.93

mm

y=1.0746l6»
+0.032641

365

0.998

Daily solar
radiation
Daily rainfall

1.83
1.67
2609.6mm 2667.0mm
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ANNEX 5
THE RESULTS OF THE OPERATION AND COMPARABLE OBSERVATIONS
OF THE STATION "MISTRAL" (FRANCE) AND M-106M (USSR)
ON METEOROLOGICAL STATIONS "BEREZINSKY RESERVE"
OP THE BYELORUSSIAN REPUBLICAN ADMINISTRATION POR HYDROMETEOROLOGY
I.M.Scuratovich, A. A.Puturin,USSR,BSSR
(TECO-1988, WMO, Instruments and Observing Methods, Report No.33)
Comparable observations of the station "Mistral" (Prance) and M106M
(USSR) have been carried out on the meteorological station of "Berezinsky
Reserve" of the Byelorussian republican administration for hydrometeorology
and control of natural environment. It was agreed that the comparable tests
would be carried out by the following way:
- the observations will be done simultaneously in synoptic hours on the
station "Mistral" and on the Soviet AMS by the Soviet observers;
- the observations, done on the usual methodics, will be considered
during the comparison as reference ones;
- mean values will be calculated monthly and the equipment will be
adjusted only in those cases when maximum errors will exceed some agreed
levels.
Comparable
observations
were
carried
out on the following
meteorological parameters:
- air temperature (t);
- relative air humidity (U%);
- air pressure (P);
- mean wind speed (for 10min) (*mean)J
- maximum wind speed (*max)»
- mean wind direction ( for 10min ) (*mean)»
- soil temperature under natural cover on the depth 20cm, 40cm,
80cm,160cm;
- liquid precipitation (R).

Table 1. Information on the elaboration and reliability
of the automated stations

Month

September 1985
October 1985
November 1985
December 1985
January 1986
February 1986
March 1986
April 1986
July 1986
August 1986
September 1986
Total

Number of
synoptic
hours

i

Number of hours without
information

Number of results

i

Elaboration

Mistral

M-106M

Mistral

M-106M

Mistral

64
248
240
248
248
224
248
64
112
248
187

12
0
0
26
10
6
0
9
0
1
40

0
57
8
14
2
7
2
4
0
1
0

1
0
0
3
4
1
1
1
0
1
1

1
6
3
3
4
4
2
2
0
1
1

98.2
100.0
100.0
89.5
96.0
97.3
100.0
86.0
100.0
99.6
78.6

2131

95

104

13

27

l

M-106M
100.0
97.7
96.7
94.4
99.2
96.9
99.2
93.7
100.0
99.6
100.0

m
x

en

m
x
Table 2. Divergences of the meteorological parameters exceeded permissive values in %

Month

Air
Temperature

Relative
Humidity

Air
Pressure

Sept 85

Mistral M-106M
0.0
0.0

Mistral M-106M
5.8

Mistral M-106M
3.8
11.5

Wind m/s
mean speed
Mistral M-106M
0.0
1.9

o

max speed

direction •

Mistral M-106M
3.8
1.9

Mistral M-106M
7.7
51.9

Oct.85

0.8

0.5

1.2

1.6

4.0

8.9

1.2

1.6

0.4

2.6

5.6

7.9

Nov.85

0.0

0.0

4.2

3.4

7.9

3.4

0.0

0.0

1.7

1.7

1.7

6.5

Dec.85

0.0

0.4

9.6

24.4

6.8

10.5

0.0

0.4

1.4

0.9

11.7

5.6

Jan.86

0.0

0.4

4.8

6.4

5.4

0.4

0.4

3.6

2.0

6.0

6.9

Feb.86

0.0

3.6

13-8

5.4

5.4

0.0

0.0

0.9

0.4

0.9

3.1

Mar.86

0.0

2.8

6.9

2.8

5.6

0.0

0.4

4.4

2.0

2.4

2.8

Apr.86

0.0

0.0

0.0

0.0

3.1

0.0

0.0

0.0

1.6

3.1

6.2

May 86

Typing Device of the Station ••Mistral" was being changed

June 86

Typing Device of the Station•••Mistral" was being changed

July 86

0.0

35.7

0.9

5.4

5.4

0.0

0.0

2.7

2.7

16.0

17.8

Aug.86

0.4

20.6

2.0

16.5

4.0

0.8

0.8

3.6

3.6

6.0

13.3

Sept.86

1.0

2.7

6.4

2.7

24.6

0.5

0.5

2.1

3.2

3.7

8.6

Mean

0.2

6.7

5.6

6.2

8.8

0.3

0.6

2.3

2.5

6.5

13.0

8.8

Table 3. Mean monthly difference of the automated station "Mistral" and M-106M with the observer

Month

Air
Temperature

Relative
Humidity

Air
Pressure

Sept 85

Mistral M-106M
-0.3
-0.08

Mistral M-106M
-4.2

Mistral M-106M
0.11 -0.35

Wind m/s
mean speed
Mistral M-106M
-0.36 -0.34

max speed

direction

Mistral M-106M
1.0
0.1

Mistral M-106M
23.0
3.0

Oct.85

-0.0

-0.1

-3.0

2.0

-0.1

-0.2

-0.2

-0.4

0.2

0.3

2.0

0.0

Nov.85

-0.1

-0.0

-5.0

3.0

-0.1

0.1

-0.15

-0.2

0.2

0.4

1.0

6.0

Dec.85

-0.1

0.0

-6.0

8.0

-0.2

0.2

-0.1

-0.0

0.2

0.4

10.0

6.0

Jan.86

-0.1

0.0

-3.0

-0.2

0.2

-0.3

-0.1

-0.1

0.6

4.0

-2.0

Feb.86

0.0

0.1

-5.0

-0.1

0.2

-0.3

-0.1

0.0

0.4

2.0

-5.0

Mar.86

-0.1

0.0

-2.0

-0.1

0.2

-0.2

-0.1

0.1

0.3

1.0

-4.0

Apr.86

-0.15

0.01

-2.7

0.16

-0.03

-0.1

0.17

0.2

0.3

-9.0

May 86

The

June 86

The Station ••Mistral" did not work
0.1

-0.3

-0.2

2.0

5.0

0.07

Station '•Mistral" did not work

July 86

-0.1

0.4

4.0

-0.2

0.0

-0.1

Aug.86

-0.1

0.7

5.0

-0.3

-0.1

-0.1

-0.5

-0.4

3.0

7.0

Sept.86

-0.15

0.18

5.0

-0.2

-0.28

-0.2

-0.6

-0.6

1.1

4.8

m
x
x

\i

>

Continuation of Table 3

Month
Sept 85

00

Liquid
Precipitation
Mistral M-106M
0.004
0.08

Soil Temperature
Mistral M-106M
0.2
-0.36

Mistral M-106M
0.1
-0.5

Mistral M-106M
-0.17 -0.05

Mistral M-106M
-1.0
0.2

Oct.85

-0.1

0.5

-0.3

0.4

-0.1

-0.2

-0.7

0.5

Nov.85

0.4

1.0

0.0

0.9

0.3

0.6

-1.2

0.7

Dec.85

0.5

1.0

0.1

1.0

0.4

0.7

-0.8

0.8

Jan.86

0.3

0.9

0.0

0.8

0.2

0.7

-0.8

0.8

0.0

0.6

-0.2

0.6

0.1

0.5

-0.7

0.8

Mar.86

0.0

0.4

-0.2

0.2

0.0

-0.3

-0.6

0.1

Apr. 86

-1.1

-1.0

-1.4

-0.9

-0.5

-0.8

-0.4

0.13

May 86

The Station '•Mistral" did not work

June 86

The Station '•Mistral" did not work

July 86

-0.1

-0.2

-0.3

-0.3

-0.5

-0.4

-0.3

-0.1

Aug.86

0.0

-0.7

-0.2

-0.7

-0.5

0.0

0.2

-0.3

Sept.86

-0.15

-1.0

-0.16

-0.8

-0.3

-0.1

-0.5

-0.6

Feb.86

•

m
x

ANNEX XII, p0 19
ANNEX 6
QUESTIONNAIRE
1. Do you believe, from the point of view of climatology, that the
replacement of manual observations by automatic ones is a sad necessity
or an advance phenomenon expanding the possibilities of climatic
research and applications?
2. Which of the problems associated with AMSs seems to you the
gravest one:
- measurement accuracy;
- reliability and the possible associated data gaps;
- incompatibility of different type AMSs data;
- incompatibility with conventional observation data;
- data inhomogeneity when conventional observations are replaced . by
automatic ones?
3. Do you believe it necessary to have a
representative of the region along with AMSs?
4. Do you believe it necessary (useful) to
of both stations for a certain period of time
is replaced by an automatic one so that
between their data could be established? What
minimum time interval needed for establishing

conventional

station

have parallel operation
when conventional station
statistical relationship
do you believe is the
such relationships?

5. Do you support CIMO efforts aimed at standardization of
specification of automatic measurement systems and algorithms of signal
conversion, averaging and control?
6. What do you think is the resolution of data
archive?

it

is * useful to

7. Which of the AMS data quality control procedures and processes
which are used directly at AMSs, with the use of Interstation
relationship and archived data make it possible to obtain such quality
data which are suitable for solving certain climate problems?
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I shall also appreciate any information pertinent to other aspects
of the problem of replacing traditional observations by automatic ones,
references to sources, containing results of theoretical research or
generalization of practical experience.
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Dr.

Vladimir T.Radyukhin

WORK PLAN OF THE RAPPORTEUR ON QUALITY CONTROL AND
PROCESSING OF DATA FROM AUTOMATIC STATIONS

1. A generalization should be made on experience in AMS data use

in

climatology. For this it is necessary:
i) to prepare a questionnaire on this problem and discuss

it

on

the 2-nd session of WG CD
ii)

to

distribute

the

questionnaire

among

the

countries,

operating AMSs, and experts on this problem
iii) to analyze responses received.
2.

It

should

be

necessary

to

contact

CIMO

Rapporteur

standardization of functional specifications for
information on standardization of functional

AMS

on

requesting

specifications

and

algorithms.
3. To continue reviewing of literature related
conversion

of

manually

operated

stations

to

the

problem

of

to

automatically

the

questionnaire,

operated ones.
4. Combining results of analyzing responses
CIMO materials and

to

scientifici publications,

report and to present it to the WG CD Chairman.

to

prepare

final

ANNEX XIII
PRELIMINARY REPORT ON CLICOM"
3Y THE RAPPORTEUR
1.0

Introduction

CLCIOM was conceived under the
WHO World Climate
Programme (WCDP) with the following primary objectives :a)

Assist in digitising climate data
loss due to tear and wear;

and thus

b)

Transfer data management technology to member
particularly those in developing countries.

Data

reduce data
countries

Overall benefits expected include the following:a)

Improved user
services
economic development.

to

the

community

leading

to

b)

Create a media and format through which data- -can be
exchanged among WHO Member countries and scientists; thus
increasing
data- utilisation
leading
to
better
understanding "of weather and our climate system(s).

The implementation of the CLICOM Project, support by various
agencies and Member countries
notably WMO, UNDP, UNEP and
USA, has been successful. The USA donated the CLICOM software
and has offered to continue its develcpement and support.
CLICOM Release 3 is expected soon.
CLICOM has had considerable success so far. The majority of
the CLICOM beficiaries are from developing countries with
Regional • Association I being the prominent beneficiary as
illustrated by Fig 1.0 However, in the course of implementing
this project several problems have arrisened.
The problems
range, from lack of skilled personnel (to use the systems
effectively), to lack of parts and skilled technicians to
maintain the systems.
Im a few cases this included lack of
power supply for the systems. Despite these problems the 10th
Session of the CCL resolved and decided that a rapporteur on
-CLICOM be established with the following terms of reference:a)

Undertake a survey of the curreatly installed CLICOM
systems to evaluate the utilization of the systems to
achieve the primary objective of data entry and also
broader national objectives and to identify needs for
additional training tutorials and sessions to improve the
utilization of CLICOM systems.

b)

Review the completeness and adequacy of training manuals,
maitenance documents and software support guidance and
CLCOM systems and recommend and undertake additional or
alterations as appropriate.

o)

In close consultation with the Rapporteur on Data Rescue
Management in developing countries study and recommend
data management practices that should be included in the
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CLCIGM systems.
•i)

Contribute material to the news Letter "CLICOM NEWS".

e)

Advise on the computerisation of various standard climate
procedures and practices on CLICOM E.G.
1961 - 1530
standard normals and coding transmission of CLIMAT ar.d
TEMP messages.

f)

Advise on future
CLICOM Project.

development and

implementation of

the

This report focuses on the 1st two terms of reference. In is
to be noted that the installation of CLICOM system in Uganda
was delayed; this contributed to the delay in submission of
this report'.
2. 0

CLICOM Utilisation questionnaire

The objectives of the questionnaire are two fold namely:a)

Evaluate utilisation of the instiled CLICOM systems with
particular
focus
on
its primary
objectives
i.e.
digitization of meteorological data and improvement of
climatological user services.

b)

Identify problems and suggest solutions
improving utilisation of the systems.

with a

view of

A questionnaire was designed by the Rapporteur and circulated
to member countries with installed CLICOM systems by WMO. The
responces were summarised by the Secretariat and forwarded to
the Rapporteur for further analysis.
A total of about 88 installed CLICOM systems were installed by
about end of April 1930.
If all the 38 installations were
polled then the 20 responses represents 22%. Because of th
low responce any estimates from this survey must be treated
with caution.
Table 1 shows the distribution of the responce
by region.
The responces were generally very poor with
exception of region III. Region I has the largest number of
installed systems 78%.
The low responce may be due to
communication problems. Whatever, the problem may be it calls
for a follow up .action.
Regipn

Responce

I •
III
IV
V

10
3
4
3

Installed

% Responce.

41
3
16
7

24
100
25
43

Table 1 Distribution of Responces by Region
2.1

Method of Analysis

Responces for each question were treated as
own right; this approach gives a true picture

a entity in its
of responses for
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a given question i.e. computation is based on number of
members who answered a particular question or part of a
question.
The responces were analysed and the results are
discussed under Installations, Implementations.. Training and
Maintenance.
2.2

CLICOM Installations

Table 2 below shows category and type of network, installed.
The first figure indicates responces for this category and the
second number total responces for this question or part of
question. The dominant network in operation is the IBM Token
Sing, although there are a few Novel network.
The Table also
shows the., performance of the Token Ring i.e. it requires
larger memory than the installed memory.
Because computer P.AM
has become cheap this problem should be easily overcome by
upgrading.
The survey also clearly indicates that there are
problems associated with the network operations other than
memory.
It is to be noted that networks are rather complex
and thus the two weeks training is not adequate at all, even
if the installations have been done (40% of the networks has
not been installed).
Region

Networked

Not
Networked

Token
Ring

I
III
IV
7

4/10
2/3
3/4
3/3

6/10
1/3
1/4
0/3

3/4
1/3
4/4
2/3

Total

12/20
60

8/20
40

10/14
71

%

Nevel

Requires
Large BAM

1/4
1/3
0/4
1/3

3/5
1/3
4/4
2/3

3/14
21

10/15
67

Table 2 Distribution of Installed Network by
Region and Category
Table 3 (a) shows the distribution of the CLICOM systems by
Region and category.
Over 50% of the PCs in the countries
which responded are either XT or AT compatibles.
With
caution, the totals in this table can be used to estimate the
distribution of each type of PC installed. Such an estimate
would provide very useful figure for financial planning of
replacement or upgrades particularly servers.
Table 3 (b) shows distribution of PCs by Region and RAM size.
A total of five PCs have a maximum of 640KB. This means that
these PCs should either be replaced or upgraded.
Upgrading is
not cost effective because of two reasons:a)

these PCs are likely to be XTs whose performance
lower.

b)

These PCs have exceeded
expansion may not be wise.

their

life

span

is much
and

thus
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Region

XT

AT

PS/2
M-30

PS/2
M-50

PS/2
«-60

PS/2
M-70

PS/2
M-30

Others

I

6

16

10

3

3

0

1

i

III
17
V

3
1
3

4
2
5

0
3
0

0
0
2

0
3
0

0
1
0

0
1
0

G
1
0

Total

11

24

13

3

8

1

2

••)

T

able 3 (a) Distribution of PCs by Model by Region

Region
I
III
IV
V
Total

'/

640KB

1MB

4
1
0
0
5

4
2
2
2
10

>2M3
2
0
2
1
5

Table 3 (b) Distribution of PCs by Region by RAM Size
2.3

Implementation of CLTCQM Systems

Installation
of
a
system
is
not
implementation.
Implementation
includes
installation
and
achiving
an
operational status i.e. the systems is used for data entry,
quality control and archiving as a routine with a well defined
procedures. Reports can be generated from processed data to
answer specific questions.
Such a system has achieved an
operational status.
Table 4 (a) shows a clear overwhelming . statement about the
CLIC0M Project. All the respondents rated CLCI0M userul. The
Table also shows distribution of activities for which CLCI0.
has been put into use, only 38.9% of respondents use the
system for both Climat services and word processing. However,
the highest word processing percentage is only 30%.
This may
also be initially before CLIC0M became operational.
About 95% of the members who responded to this question have
commenced digitizing their data.
About 50% of station data
has already been entered.
However, 41% indicated problems
associated with the implementation of the system.
This may be
an under'"'estimate of the real situation.
63% and 53% are
archiving and generating reports respectively. Although these
figures represent some modest success they could be increased
tremedeously if the problems encountered above are solved. It
is interesting
to note that
the percentage
of CLIC0M
installations archiving data is close to that generating
reports.
This gives some measure of credebility of the
responces on data archiving.
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Region

Useful

r

Uses of CLICCM
Climat. C limât à Mi

5/8
2/3
3/4
1/3

3/8
1/3
1/4
2/3

13/20

11/18

7/ 13

35

61

33

3/10

III
IV
7

3/3
4/4
3/3

Total
%

Table 4 (a) Utilization of CLICOM Systems by Region
Region

:.

Data Entry Activities

Commenced

Problems

% Digitised
>= 50%
< 50%
4/5
0/3
2/4
1/3

No

1/5
3/3
1/4
2/3

4/7
3/3
3/4
2/3

Yes
3/7
0/3
1/4
1/3

I
III
IV
V

8/3
2/3
4/4
3/3

Total
%

18/19

7/15

7/15

10/17

7/17

95

47

47

53

41

Table 4 (b) Distribution of Data Entry
Activity and Problems by Region
Region

Archiving

Generating Reports

I
III
IV
V

7/9
2/3
1/4
2/3

5/3
3/3
1/4
1/3

Total
%

12/19
63

10/19
53

Table 4 (c) Status of CLICOM Implementation

2.4

CLICQM Training

Training is an important component of the CLICOM Project for
effective utilisation of the CLICOM system. Table 5 (a) shows
the distribution of seminars, participants and number of
persons actively engage in using CLICOM
by region.
The
survey indicated that 85% of installations were provided with
training and a total of 87 persons were trained. In general
more people were trained than required to man the CLICOM
system.
It is interesting to note that 41 people had previous
PC knowledge.• This figure compares very well with the number
of persons actively engaged in running of CLICOM systems.
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Table 5 (b) is a rating of the training provided. Aith
the course material and delivery vas rated as good (7 3%) ,
about 67% of the participants rated the duration of the cc u r s e
short. Also number of examples was rated 50% as too few. The
survey seems to
indicate two major shortcomings of
training seminars namely duration and number of exam? es
Discussions with friends from various countries has suppo rted
this fact namely short duration. While CLICGM has suffic lent
documentation and
tutorials; this
is not
adequate for
implementation of the
CLICGM system.
CLICGM
is ra
difficult to use compared to many commercial packages and thus
requires
longer training than the proposed period.
Ano ther
factor which was not taken into account at the time of
designing the workshop is the low level of computer
lite racy
among participants.
It is further to be noted
that both
region I and IV rated the course as too short (71% and 100
respectively) and too few examples (50% and 75% respective iy).
These regions have low computer literacy.
eg ion

I
III
IV
V

Training
Provided

No. of
Parti :ip

9/10

51
20
11
5

2/3
4/4
2/3

Total

No. of Persons
with PC Know.
18
12
8
3

87/87
100

17/20
85

No. Engaged
in CLICGM
25
5

41/87
47

40/67
46

Table 5 (a) Distribution of Seminars by Region
Region

I
III
IV
V
Total

Course Duration

Too

Just
Right

Short

2/7
1/2
0/4
2/2

5/7
1/2
4/4
0/2

5/15
33

10/15
67

Materials
& Delivery
Good

Examples

Fair

Enough

3/7
1/2
0/4
0/2

3/6
1/2
1/4
2/2

3/6
1/2
3/4
0/2

11/15 4/15

7/14

7/14

73

50

50

4/7
1/2
4/4
2/2

27

Too Few

Ta.bl^ 5 (b) Shows Course Ratings
2.5

Maintenance and Support

Over 58% of the installations had a breakdown.
Drives and
unspecified parts (Others) broke down more frequently (about
32%) than other parts. None of the installed printers broke
down indicating the high reliability of printers.
Table 6 (a)
shows distribution of faults by region by components.
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segiion
r
r
V

V

Hard're

CPU

5/10
2/2
2/4
2/3

2/10

11/13
53

ior.1.

Drive

Printer

'JPS

Others

2/10
1/2
2/4
1/3

2/10
1/2
0/4
1/3

3/10

1/2
0/4
1/3

4/19
21

6/19
32

4/19

6/19

21

32

1/4
1/3

Table 6 (a) Distribution cîf Breakdowns
by Components by Region
Region

Hard're
Breakdown

Faults
Rectified.

Reasons for
not Rectifying
Parts

r
III
IV
V

Total
%

5/10
9 / 9

0/5
1/2
1

/ 7

2/4
2/3

9/-?

11/19

4/11

58

37

2/5
1/1
0/1
—

3/7
43

Agent

Others
2/5
0/1
1/1
-

3/7
43

Sating
•2'cod

4/4

Poor

1/2
3/3

3/4
1/2
1/1
3/3

0/4
1/2
0/1
0/3

10/11

3 / 10

1/10
10

9 / 9

90

30

Table 6 (b) Distribution of Faults and Rating
of Agents by Region
Table 6 (b) shows distribution of faults and rating of Agents'
performance by region.
Of the breakdowns only 362 of the
faults were rectified. About 64% of the breakdowns could not
be rectified due to parts or some other reasons. Of interest
is the availability (90%) of agents or computer firms in the
countries which responded and of these (Agents or Computer
firms) 80% have been rated satisfactory.
This seems to
contradict the high number of faults not rectified.
This may
be attributed to lack of capital or foreign money in such
agents to stock parts. Very few of the member states seems to
be experiencing consummable problems.
2.6

Discussions-and Recommendations

The main emerging problems are associated with inadequate
training and maitenance resulting from lack of parts.
The
number of-* responses was far too few to make firm inferences.
Nevertheless based on these data some recomendations can be
made.
9 7

There has been indications that the training seminars of two
weeks are far too short and therefore totally inadequate
particularly to those services where computer literacy is low.
There is therefore need to organise additional training at
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both regional and national levels where necessary. Two options
are examined and discussed below:a)

Long duration training about 2 months in which
participants
would
be
exposed
to
CLICOM.
Participants would be required to come with daily
data from their services.
During the training each
aparticipants would be assisted to set up a prototype
CLICOM system using his/her national ddtta.

b)

A three weeks seminar for services who have had the
initial two weeks training at either regional or
national level.
Such a seminar should aim at
reviewing basic features of CLICOM and then moving
on to, more advanced features.
Again it will be
important for every participant to come with daily
data ,to be used as in a) above.

Financial and facilities will have to play an important role.
Alternative b) has the advantage that the micro systems are
available at a service and more people would be trained.
Although it will be necessary
to limit the
number of
participants
to ensure
effectiveness.
Alternative a),
however, would require additional and sufficient equipment at
some centre. ' Once this is done more causes can be organised
regularly at such a centre.
National Services should be encouraged to increase computer
literacy of their meteologist by taking advantage of existing
facilities within their countries.
In view of advances in the computer technology and problems
identified by this survey it is further recommended that a
trainer workshop be organised. Topics for this seminar should
include the following:-

2.3

a)

Review of training strategies in light of
inadequacy of earlier training seminars;

b)

Basic hardware
techniques ;

c)

Critical
evaluation
of
the
network
training offered in earlier seminars and
recommend improvements in future seminars.

detection

and

resolution

Maintenance. Support and Upgrade

The
survey
does reveal
some problems
associated with
rectifying faults, indeed 63% of breakdowns have not been
rectified for one reason or another.
Although this does not
necessarily mean that all these systems are not running it is
important that visits
be made to all installations and
detailed inventory of type of faults be made. This could be
done on the same programme of the training i.e. where the
faults do not hamper the training, the expert conducts the
training and also attempts to rectify the faults.
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In order for this to be effective, it is necessary that r.-*
expert travel with a full CLICOM kit including seme basic
parts. This does call for experts to be all round which may
be difficult. This can be achieved by incorporating some
element of basic hardware maintenance in
an Instructors
workshop as suggested above.
It would appear that the performance of agents or computer
firms in the countries which responded
is good. The problem
may therefore be en lack of parts rather skills.
It would be
expensive for each state to stock its parts; which may never
be used.
It would therefore be cost effective to hold funds
centrally and parts are despatch on request basis.
Early installations were based on XT or AT compatibles with a
memory si2e of 640KB.
The servers of such installations
require upgrading or replacement.
It is recommended that a
list of such installations be drawn up from the WMQ records
for possible upgrade or replacement consideration.
3.0

MANUALS

CLICOM has three manuals i.e two tutorial and one reference
manual(s).
All the manuals
are sufficiently detailed.
Despite the presence of the manuals CLICOM
installations are
finding problems in using the system.
It is necessary to
discuss each category of manuals separately.
3.1

The Tutorial Manuals

These manuals are excellent but rather large and bulky for
desktop computer environment, where space is a premium.
In
practice it is very useful to capture the attention of the
explorer and hold it to the screen and keyboard. This is the
strategy adopted by many commercial packages. This also has
the added advantage of reducing the tutorial manuals in volume
and number. There is need to review the manuals i.e. the hard
copy and the soft copy if this view is acceptable.

3.2 The CLICQM Manual
This manual again like the tutorials has had a lot of thought
given to it.
However, it has combine two manuals i.e. user
manual and reference manual.
By so doing it has made it
difficult for a user to get down to serious data management
activity without having to study the manual in detail.
A user's manual should contain basic information on how to use
main features of a system to gain confidence.
One of the few
chapters should contain example(s) of setting up a prototype
database e.g. rainfall database. This could then be followed
by some pseudo climatological database looking at a few
parameters.
At the end of the first few chapters a user
should be in position to tackle setting up a database.
The refernce manual on the other hand should contain more
advanced features of CLICOM including full exploitation of the
system.
Again the chapters for taking full advantage of the
power of CLICOM should be the last ones in this manual.
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Background
1.
A meeting of invited experts was held to discuss
development and implementation of the WWW Distributed Data Bases
(DDB) Concept held in Reading, UK from 25 to 27 October 1988. The
meeting considered the objectives of the WWW DDB proposals as
discussed in the WWW Second Long Term Plan (SLTP) and agreed on a
set of principles to be considered for implementation of the
concept.
A draft plan for implementation was developed for
consideration by the Working Group on Data Management.
2.
The first session of the Working Group on Data Management
(WGDM-I, Geneva, 5-9 March 1990) endorsed the recommendations and
proposals for implementation of the DDB concept developed by the
expert meeting.
3.
Other WMO programs, however, also had long standing or are
developing data management requirements. In this context, Mr. A.
Kellie (Canada) on behalf of Mr. K. Dawson (Canada), Chairman of
the CCl/Working Group on Climate Data briefed the session on the
activities of this working group and specific issues emanating from
the Climate Change Detection Project. The issues affecting data
management comprise:
- the exchange and monitoring of data from
CLIMAT and CLIMAT-TEMP stations;
- the transmission of climate anomaly and
climate change information in graphical form;
- the expansion of data availability from the
existing CLIMAT networks and expansion of the
networks with exchange of these additional
data from the GTS;
- revision and updating of the basic
observational parameters normally contained in
. the CLIMAT messages.
4.
As a result of this representation, the session WGDM-I
recognized that the distinction between real-time, near real-time
and climate data is becoming increasingly blurred. The specific
need to include climate data more explicitly in the planned
implementation of DDB would help to achieve standardization and
efficiencies in data handling across programs.
5.
The session thought it appropriate to establish mutual
rapporteurs on matters related to data management and to
climatological requirements. The session recommended to CBS that
further appropriate action should be taken in this matter in direct
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coordination with CCI.
6.
At CBS-Ext.(90), held in London, 24 September - 5 October,
1990 it was recognized that a fully developed WWW data base system
must also meet the needs of other WMO programs and stressed that
close co-operation be maintained with experts on data management
issues involved in those programs. The Commission endorsed the
proposal of appointment of rapporteurs from each group and sought
endorsement from CCI.
7.
In anticipation of the ultimate positive culmination of both
Commissions in approving the joint rapporteurs, the retiring
chairman of WGDM (Mr. Sowden U.K.) and representatives of the WMO
informally discussed opportunities in which the concepts of WGDM
could be applied to the problems of climate data in co-operation
with CCI. These informal discussions led to development of a
conceptual plan to demonstrate the application of DM principles to
climate data, in particular the tracking and transmitting of nearreal-time data and monitoring information.
8. The JICM MTN/GTS-DM meeting in Geneva April 91 consider the
conceptual proposal as described in a paper prepared by Mr. Kellie
and presented by Mr. D. Schiessl. They noted the objective, and
agreed to several of the conceptual suggestions for such a
demonstration and added some additional points worthy of
consideration. Refer to companion paper for these additional
points.
9. The RA III/IV ICM-DM in Washington June 91 discussed
implementation co-ordination objectives, one of which is of
importance to the WGCD in the area of maintenance of WMO codes to
meet requirements of members. An important long term strategic
direction for the transmission of meteorological information has
been the development of flexible binary codes to meet new
requirements. There can be no doubt that these are the codes of the
future, but equally the needs of today's users must be met in the
most flexible manner.
10. The proposed revisions to the CLIMAT code could not be met if
strict adherence to the DM principles were required. In this
regard, representation was able to convince the DM Implementation
group to acknowledge that modifications to character based codes
would be accepted particularly in the areas of CLIMATE and
OCEANOGRAPHIC codes. Both the Chairman of the WGDM and the WMO have
acknowledged that a working philosophy must take into account all
aspects.
11. Further elaboration of the concept at an ad-hoc meeting at the
Canadian Climate Centre (Aug 91) involving Dr. J. Maunder, Dr. K
Dawson, Mr. D. Phillips and Mr. A. Kellie focused on developing a
strategy for the demonstration. This group concluded that initially
the CLIMAT data from only one WMO Region be considered and that a
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limited number of Members' centres be might be interested in
participating such as the U.K., USA, and Canada. The group
requested that two small groups be convened to review the proposal
in data monitoring as well as code changes and bring together a
more detailed proposal which might be used to assist the expert
meeting. in November 91. Such a proposals are available under a
separate documents.
ACTION PROPOSED
12. The meeting is invited to note the activities of the
rapporteur from the CBS WGDM and to propose issues that need to be
addressed in the development of further co-operation between the
WHO Commissions.
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(8.11.1991)

ITEM 6
ENGLISH ONLY

Resolution 9 (Cg-XI)

GLOBAL CLIMATE OBSERVING SYSTEM

CONGRESS*
NOTING:
(1) Tha Ministerial Declaration at tha Second World Climate
Conference»
(2) Tha recommendations embodied in tha statement of tha Second World
Climate Conference* concerning tha establishment of a Global Climate Observing
System*
(3) The concept for the Global Climate Observing System (Annex)
proposed by an ad hoc group convened by tha chairman of the Joint Scientific
Committee for WCRP»
CONSIDERING:
(1) The importance and urgency for acquiring comprehensive
information on tha properties and evolution of tha Earth's climate system, for
detecting climate change* supporting climatological applications for economic
devtlopaent and developing climate science and predictions»
(2) That tha required Global Climate Observing System must address a
multi-disciplinary range of processes reaching beyond the current scope of
existing operational meteorological» hydrological» océanographie» cryospharic
and biospheric observing programmes»
(3) The essential role of tha World Weather Watch in providing basic
observations and derived products describing tha state of climate»
(4) Resolution XVT-S of tha IOC Assembly to undertake the development
of a Global Ocean Observing System (GOOS) and proposal» contained in that
resolution» that the GOOS support office should provida the océanographie
component of the Planning Staff for tha Global Climate Observing System»
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RSCQQUZIHG the estential contribution to the taovledgt of global
climatt processes mads by experimental or research observing programmes, and
the role played by scientific institutions and space agencies in supporting
these programmes,
RSCCQJIZDJG furthtr that tht Global Climate Observing Systea is
intended to provide essential support to all programmes of the World Climate
Programma,
DECIDES that a Global Climate Observing System shall be established,
based on tht co-ordination and association of existing or planned operational
and research programmas for observing tht global environment, and tht further
development of thest programmas as required to ensurt continuity of
information ovtr dtcadts;
ENDORSES tht establishatnt of:
(1) A Scientific and Technical Committee for tht Global Climatt
Observing Systea, jointly by WHO, ICSU* IOC, after consultation with othtr.
relevant international organizations and participating space agencies;
(2) An inter-disciplinary planning offict for tht Global Climatt
Observing Systea, with staff seconded by tht sponsoring organizations and
participating agencies;
REQUESTS tht Extcutivt Council:
(1) To taJca all necessary actions to ensurt that tht Organization
provides effective leadership in tht planning and development of tht Global
Climate Observing Systea, in co-operation with co-sponsoring organizations and
participating agencies;
(2) To considsr and, as neeessary, approvt tht arrangements for tht
organization and management of tht Global Climatt Observing Systea;
REQUESTS tht Secretary-General:
(1) To negotiate with co-sponsoring organizations, in consultation
with othtr participating organizations and agencies, tht arrangements under
which tht Global Climatt Observing Systea would bt established.
(2) To arrangt, within availahla budgetary resources, for tht
participation of tht Organization in tht planning and development of tht
Global Climatt Observing Systea, including support of tht activities of tht
Scientific and Technical Comaittet and inter-disciplinary planning offict.
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Annex to resolution 9 (Cg-XI)

CONCEPT OP THE GLOBAL CLIMATE OBSERVING SYSTEM

1.
The goal of the Global Cliaate Observing System (GCOS) is to provide
comprehensive information on the total c*:.aate system, involving a
multi-disciplinary range of atmospheric, -ceanic, hydrologie, cryosphtric and
biotic properties and processes.
2.

The GCOS is intended to meet the needs for:
(a)

Climate system monitoring, climate change detection and
monitoring of the response to climate change, especially in
terrestrial ecosystems and mean sea-level;

(b)

Data for application to national economic development;

(c)

Research towards improved understanding, modelling and prediction
of the climate system.

3.
The GCOS will build, as far as possible, on existing operational and
scientific observing, data management and information distribution systems,
and further enhancement of these systems. The GCOS will be based upon:
(a)

Improved World Weather Watch systems;

(b)

The establishment of a global ocean observing system for
physical, chemical and ecological measurements;

(c)

The maintenance and enhancement of programmes monitoring other
key components of. the climate system, such as the distribution of
important atmospheric constituents (including the Global
Atmosphere Watch), changes in terrestrial ecosystems, clouds and
the hydrological cycle, the earth's radiation budget, ice sheets,
and precipitation over the oceans.

REPORTS PUBLISHED IN THE WORLD CLIMATE DATA PROGRAMME SERIES

WCDP-1

WMO REGION III/IV TRAINING SEMINAR ON CLIMATE DATA MANAGEMENT AND
USER SERVICES, BARBADOS, 22-26 SEPTEMBER 1986 and PANAMA,
29 SEPTEMBER - 3 OCTOBER 1986 (Available in English and Spanish).

WCDP-2

REPORT OF THE INTERNATIONAL PLANNING MEETING ON CLIMATE SYSTEM
MONITORING, WASHINGTON, D.C. USA, 14-18 DECEMBER 1987.

WCDP-3

GUIDELINES ON THE QUALITY CONTROL OF DATA FROM THE WORLD
RADIOMETRIC NETWORK (Prepared by the World Radiation Data Centre,
Voeikov Main Geophysical Observatory, Leningrad, 1987).

WCDP-4

INPUT FORMAT GUIDELINES FOR WORLD RADIOMETRIC NETWORK DATA
(Prepared by the World Radiation Data Centre, Voeikov Main
Geophysical Observatory, Leningrad, 1987).

WCDP-5

INFOCLIMA CATALOGUE OF CLIMATE SYSTEM DATA SETS, 1989 edition.

WCDP-6

CLICOM PROJECT (Climate Data Management System), April 1989
(updated issue of WCP-119)

WCDP-7

STATISTICS ON REGIONAL NETWORKS OF CLIMATOLOGICAL STATIONS (Based
on the INFOCLIMA World Inventory). VOLUME II: WMO REGION I AFRICA.

WCDP-8

INFOCLIMA CATALOGUE OF CLIMATE SYSTEM DATA SETS - HYDROLOGICAL
DATA EXTRACT. (April 1989)

WCDP-9

REPORT OF MEETING OF CLICOM EXPERTS, PARIS, 11-15 SEPTEMBER 1989.
(Available in English and French)

WCDP-10

CALCULATION OF MONTHLY AND ANNUAL 30-YEAR STANDARD NORMALS
(Prepared by a meeting of experts, Washington, D . C , USA, March
1989).

WCDP-11

REPORT OF THE EXPERT GROUP ON GLOBAL BASELINE DATASETS,
Asheville, USA, 22-26 January 1990

WCDP-12

REPORT OF THE MEETING ON HISTORICAL ARCHIVAL SURVEY FOR CLIMATE
HISTORY, Paris, 21-22 February 1990

WCDP-13

REPORT OF THE MEETING OF EXPERTS ON CLIMATE CHANGE DETECTION
PROJECT, Niagara-on-the-Lake, Canada, 26-30 November 1990

Note:

Following the change of the name of the World Climate Data
Programme (WCDP) to World Climate Data and Monitoring Programme
(WCDMP) by the Eleventh WMO Congress (May 1991), the subsequent
reports in this series will be published as WCDMP reports, the
numbering being continued from No. 13 (the last "WCDP" report).

WCDMP-14

REPORT OF THE CCI WORKING GROUP ON CLIMATE CHANGE DETECTION,
Geneva, 21-25 October 1991.

- 2 WCDMP-15

REPORT OF THE CCI EXPERTS MEETING ON CLIMAT CODE ADAPTATION,
Geneva, 5-6 November 1991.

WCDMP-16

REPORT OF THE CCI EXPERTS MEETING ON TRACKING AND TRANSMISSION OF
CLIMATE SYSTEM MONITORING INFORMATION, Geneva, 7-8 November 1991.

WCDMP-17

REPORT OF THE FIRST SESSION OF THE ADVISORY COMMITTEE ON CLIMATE
APPLICATIONS AND DATA (ACCAD), Geneva, 19-20 November 1991
(also appears as WCASP-No. 18)

WCDMP-18

CCL WORKING GROUP ON CLIMATE DATA, Geneva, 11-15 November 1991
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