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REPORT OF THE MEETING OF THE CCI WORKING GROUP ON CLIMATE DATA
(Geneva, 30 Nov. to 4 Dec. 1998)
1

ORGANIZATION OF THE MEETING

1.1

Opening Remarks

1.1.1
Dr M. Coughlan, Director of the World Climate Programme Department
welcomed the participants (see Annex A) to the WMO Secretariat on behalf of the SecretaryGeneral. He noted that this was the first meeting of the CCI Working Group on Climate Data
since it was re-established by the 12th session of CCI, held here in Geneva in August 1997.
Furthermore, he noted that in re-establishing this important working group, the Commission
considered its need to have an effective mechanism to guide the implementation and further
development of the World Climate Data and Monitoring Programme. As an indication of how
important this working group is to the Commission, it specified 17 specific terms of reference
which included the following areas of responsibility:
•

global and regional data sets;

•

guidance for the Climate System Monitoring project;

•

data needs for the CLIPS project;

•

awareness of GCOS developments;

•

coordination and implementation of the CLICOM project

1.1.2
After carefully examining the extensive and ambitious agenda, Dr Coughlan
brought to the attention of the group four critical issues where he felt that the guidance and
comments of this group would be particularly welcomed:
•

clarification of the climate aspects of Resolution 40;

•

how the CLICOM project should proceed in the future;

•

consider the possibility of presenting a draft resolution to Congress to reaffirm
the role of the WCDMP;

•

consider strategies for a reinvigorated effort to publish the Guide to
Climatological Practices.

1.2

Adoption of the Agenda

1.2.1

The provisional agenda was adopted with some additions (see Annex B).

2

CHAIRMAN'S REPORT

2.1
In his statement to the group, Dr Basher also noted the extensiveness of the
terms of reference of the Working Group and suggested that the group examine them before
the end of the meeting. He then reflected on the some of the broad categories of
requirements for climate data which included the support of socio/economic activities, climate
applications projects such as CLICOM and CLIPS, disaster preparedness and global change
issues.
2.2
He briefly highlighted some of the relevant achievements that have occurred
since CCI-XII including: the success in monitoring and reacting to the 1997/98 El Nino event;
the recognition by the Conference of the Parties to the UN Framework Convention on
Climate Change of the inadequacy of climate observation networks; the development of the
GCOS surface and upper air networks; the collaboration between the CLICOM and CLIPS
projects, the initiative to develop climate change indices; and results of the 1998 meetings on
the climate aspects of Resolution 40 (Cg-XII), the use of the Internet and the Advisory
Working Group of CCI.

2.3
Finally he recognized the significant resource that the more than 70 CCI
rapporteurs can bring to bear on the climate issues of the day and urged his fellow
rapporteurs to consider how they, as well as those rapporteurs who are not members of
Working Groups, can most effectively contribute.
3

REPORTS OF RAPPORTEURS

3.1
Mr Crowe, Rapporteur on Global and Regional Climatological Data Sets and
Station Networks, described.a number of recent achievements Jn the development of global
baseline data sets including publication of Volume 3 of the World Weather Records, the
release of a CD-ROM version of the WMO Normals (1961-90) and updates to global baseline
data sets for surface (GHCN) upper air (CARDS), ocean surface (COADS) and ocean subsurface (GODAR) climate data. Mr Crowe noted the existence of other regional and global
data sets and the plans for the building of a global baseline data set for land surface
humidity. He demonstrated some of the impressive global climate monitoring products that
the USA's National Climatic Data Center (NCDC) produces based on it historical data sets
and near-real-time capability. He also briefly described a methodology for producing
performance indicators to indicate the health of climate observing networks. Mr Crowe's full
report is in Annex C.
3.2
Ms Bénichou, Rapporteur on the Evolution of new Climate Database
Management Systems, reported on her participation in recent CBS data management
meetings and noted the continuing problems with the adoption and use of the CLIMAT
message code. Using a diagram (see attachment to her report in Annex C) developed by the
Brazilian participant in the recent November 1998 meeting of the CCI Task Group on a
Future CDMS (Ostrava, Czech Republic, Nov. 1998) she pointed out the options for future
implementation of the CLICOM project. In addition to chairing the Ostrava meeting, she also
presented the Météo France CDMS which could be one of several potential prototype
CDMSs for wider use within WMO.
3.3
Mr Kimani, representing the Rapporteur on Climate Data Management including
CLICOM and Climate Observing Station Networks in Developing Countries, outlined a
number of climate data management problems that are faced by the Drought Monitoring
Centre in Nairobi such as: the need to digitize manuscript data including data from the DARE
project; output from CLICOM in non-standard formats; problems with the exchange of data
and products; gaps in GTS transmission of data; validation of remotely-sensed data; and the
decline of observing networks. On the positive side, he noted the success of the recent
climate forecast fora as an effective means of communicating information and developing
products. The Rapporteur's report can be found in Annex C.
3.4
Dr Basher in his role a Rapporteur on Climate System Monitoring noted the
publication of the 6th Global Climate System Review and the migration of the monthly CSM
bulletin to the Web. He also anticipated a successful WMO publication on the climate of the
20th century. He stressed the importance of ocean data in global monitoring of climate
anomalies and noted the need for standardized indices (e.g. SOI), regional scale data and
improved exchange of data and products.
3.5
Mr Dall'Antonia, Jr., representing the Rapporteur on Climate Data Rescue,
described (see Annex C) the modernization of the infrastructure of the Brazilian Institute of
Meteorology including a new UNIX-based climate database management system. Previously
Brazil had operated a version of the WMO CLICOM system. It was noted that a
representative from the company involved in the development of the new CDMS for Brazil
participated in the Future CDMS Task Group meeting in Ostrava in mid-November.
3.6
Mr Tahara, Rapporteur on the Use and Quality of Remotely Sensed Observations
for Climate Purposes, noted the advantages of satellites for climate observations being their
areal coverage and timeliness. However despite these advantages there are problems with
temporal homogeneity due to their relatively short life span, technological advance in sensors
and algorithms, and the risk of breakdowns. Furthermore they are expensive. He presented

the group with information concerning one sensor on a satellite, a scatterometer which can
be used effectively to observe parameters such as surface wind patterns, sea ice and is
particularly useful in data sparse regions such as the southern oceans. His report can be
found in Annex C.
3.7
Mr Mueller-Westermeier, Rapporteur on Data Homogeneity, Statistical Properties
of Data, Data Set Registration and Metadata, gave an overview presentation on metadata
pointing out that there were two types those related to describing the archived data set and
those concerning the conditions under which the observations were made. He noted that
some countries have developed schemes for digitizing metadata. He described the basic
principles and techniques for homogenizing long-term single station data sets, noting that
there were three widely used techniques but there was not yet a consensus on which method
can be recommended as a standard. He gave several examples of how the homogenization
of a data series made a significant difference in the interpretation of the long-term trend in
temperature. The group recommended distribution of the two questionnaires, prepared by
the rapporteur, to WMO Members, one on metadata and the other on homogenization (see
his report in Annex C).
3.8
Mr Chen, Rapporteur from CBS, described the restructuring of the Commission
that is under way following the decisions of the recent extraordinary session held in
Karlsruhe, Germany in late September 1998. While there were previously six working
groups there will now be only one, the Advisory Working Group along with the following four
Open Programme Area Groups (OPAGs): Integrated Observing Systems; Information
Systems and Services; Data Processing and Forecasting Systems; and Public Weather
Services. Chairpersons have been designated in each of these areas. It is planned that
meetings of small task groups of experts on specific issues will replace the traditional
meetings of larger working groups.
3.9
Mr Rudel, Rapporteur on Automatic Observing Station Systems and on
Processing and Quality Control of Data from such stations in liaison with CIMO, emphasized
that the automation of existing manual observing procedures will invariably introduce
inhomogeneities into the climate record. The WMO Commission for Instruments and
Methods of Observation has adopted procedures to mitigate the introduction of
inhomogeneities, including improved algorithms, intercomparison tests and has
recommended an overlap of manual and automated observing practices for at least six
months, but preferably two years. The group considered this a serious issue requiring at
least a recommendation from this meeting. Mr Rudel spoke of his plans to organize a
workshop on experiences in introducing autostations to be held in Vienna later in 1999. Mr
Rudel's report is included in Annex C.
4

CLIMATE ASPECTS OF RESOLUTION 40

4.1

Report of CCI Task Team on Climate Aspects of Resolution 40

4.1.1
The CCI Task Team on Climate Aspects of Resolution 40 was formed by the
President of CCI in response to the request by EC-XLIX for further consideration of climate
data in relation to Resolution 40. The meeting considered, and generally endorsed the
report's recommendations (WCDMP-36). It agreed that while climate data exchange could,
in principle, be managed under Res. 40, the resolution did not reflect all needs, especially
with respect to on-demand exchange of data long after its acquisition and to the critical
importance of effective exchange of historical databases in climate work.
4.2

Draft Report on Additional Data and Products Required to Sustain WMO

4.2.1
The meeting also considered a consultant's report (see Annex D) entitled
"Review of Issues Associated with Climate Data Requirements for Programmes of the World
Meteorological Organization".
It was undertaken in response to a Task Team
recommendation and agreed that its analysis of data needs of the four thrusts of the Climate
Agenda was a valuable first step forward to defining the needs for climate data exchange to

meet the requirements of WMO programmes (as required by Resolution 40's ADOPTS (2)).
Subject to some reservations voiced about the relationships to national policies, the meeting
endorsed the practical steps that were recommended by the consultant's report.
4.2.2
The recommendations in the consultant's report included the mapping (listing)
of WMO programmes down to their projects and application areas, the identification of data
needs at this project or application level, the attention to ensure that existing CLIMAT data
exchange was effective, the preparation of guidance materials for Regional Associations to
assist them address the Res. 40's Annex 1 (5); and liaison with FCCC .bodies to determine
climate data needs and to recognize the importance of databases. The group recommended
that the reports of both the Task Team and the consultant be forwarded to the next session
of the EC Advisory Group on the Exchange of Meteorological and Related Data and
Products (EC-AGE).
5

CCI ROLE IN SUPPORTING THE GCOS AND RELATED WCDMP ACTIVITIES

5.1

GCOS Surface (GSN) and Upper Air (GUAN) Networks

5.1.1
As a prelude to this and the following items, Dr Caroline Richter from the GCOS
Secretariat gave an overview briefing on GCOS. She described the establishment of the
GSN and GUAN showing the geographical distribution of stations in both of these networks.
The GUAN, with about 150 stations is already established and the operation of the network is
being monitored by the European Centre for Medium Range Weather Forecasts. The GSN,
with about 1000 stations, is awaiting ratification by two WMO Regional Associations to
become fully established. Plans to create GSN Monitoring Centres in Germany and Japan
will be formulated at a workshop being hosted by Germany in late January 1999.
5.1.2
The Working Group noted with considerable interest and satisfaction the
following draft text prepared at the recent extraordinary session of CBS: "Approved lists of
GSN and GUAN stations should then be sent to the Members concerned with a request to
implement observing programmes at these stations according to best practices. The
Commission noted with appreciation that sets of recommended best practices for GSN and
GUAN stations were developed by the CBS Working Group on Observations. The
Commission encouraged Members to strive to meet the best practices guidelines for GSN
and GUAN stations and to provide historical daily data at GSN and GUAN sites for the
analysis of climate indicators for the Third Assessment Report of the Intergovernmental
Panel for Climate Change."
5.1.3
In reviewing the list of best practices which are to be included as an amendment
to the Manual on the Global Observing System, the group strongly endorsed the following:
"In case of significant changes in sensor-devices or station location, Members should provide
for a sufficiently long period of overlap (at least one but preferably two years) with dual
operation of old and new systems to enable comparisons to be made and the identification of
inhomogeneities and other measurement characteristics....A national plan should be
developed to archive daily data from GSN stations for climate and climate research
purposes;...A GSN Data Centre should have an up-to-date digital copy of the historical
climate data and all types of metadata for GSN stations."
5.2

Reference Climatological Station Networks and Other National In Situ
Observational Networks

5.2.1
In view of the establishment of the GSN, the group stressed the importance of
denser national climatological station networks to support studies on climate variability and
change and to develop climate information and prediction services. It strongly endorsed the
operating strategy that the GSN stations serve as a reference standard for the development
of a denser national network. Furthermore, it recommended that WMO Members be urged to
establish and maintain their national reference climatological station networks and consider
the criteria used to select GSN stations and the CBS-adopted best practices as guidance for
selecting and operating stations, respectively. Additionally, it requested the Secretariat to

promote the development of national networks in correspondence to Members concerning
the GSN.
5.2.2
The group was also informed of the GCOS, AOPC/OOPC Workshop on Global
Sea Surface Temperature Data Sets, held in November 1998, which encouraged the
digitization of data, provision of metadata and continued analysis of the different techniques
for measuring SST.
5.3

Report to COP-4 on the Inadequacy of Climate Observing Networks

5.3.1
The group was informed on the recent deliberations of COP-4 on the report on
the adequacy of the global observing systems for climate, coordinated by the GCOS
Secretariat. The report concluded that, in many instances, global and regional coverage is
inadequate. The group welcomed the decision of COP-4 in urging the Parties to, among
other things, undertake programmes of systematic observation, including the preparation of
specific national plans and to undertake free and unrestricted exchange of data.
Furthermore, the group noted the following request: " to inform the Conference of the Parties
at its fifth session of developments regarding observational networks, difficulties
encountered, inter alia, with respect to the needs of developing countries and options for
financial support to reverse the decline in observational networks." COP-4 also invited
agencies participating in the Climate Agenda to initiate an intergovernmental process for
addressing the priorities for action to improve global observing systems for climate. The
group noted the conspicuous absence of any reference to historical climate databases in the
COP-4 decision. It therefore recommended that the President of CCI, as a member of the
Inter-Agency Committee on the Climate Agenda, actively promote the need to establish and
maintain national reference climatological station networks and to build historical digital
climate databases, and such sentiments be included in the response to COP-5.
5.4

Remotely Sensed Data

5.4.1
The group recognized the growing importance of climate data derived from
remotely sensed observations such as satellites, despite problems with temporal continuity
and high cost. It noted the work being done at NCDC to build blended data sets by
combining satellite observations with in situ observations from the GHCN. Finally, the group
noted the significant contribution being made by the Global Observing Systems Space Panel
(GOSSP) of GCOS in articulating the use of satellite data for climate purposes.
5.4.2
The GOSSP, sponsored by GCOS, the Global Ocean Observing System (GOOS)
and the Global Terrestrial Observing System (GTOS), held a preliminary session in October
1998, in Washington, D.C. The main objectives of the meeting were to discuss activities
related to the WMO/CEOS database and to discuss a work plan of the newly structured
panel. The panel discussed the following issues which should be brought to the attention of
space agencies: space instruments providing crucial products are often discontinued;
instruments of the same series vary in quality; space data often lacks adequate resolution to
perform analyses; crossing time for satellites are not sufficiently constant. With respect to
the WMO/CEOS database on user requirements and space capabilities, the panel discussed
an action-plan to enhance the database and to facilitate use and access.
5.5

Non-traditional Climate Data (e.g. Cryospheric Data)

5.5.1
The group was informed of an initiative within the World Climate Research
Programme (WCRP) to develop a science and coordination plan for a WCRP Climate and
Cryosphere (CLIC) project. CLIC would include assembling the global and regional
cryospheric data sets necessary for driving and validating climate models, and for diagnostic
studies on the role of the cryosphere in climate. The GCOS Secretariat reported that its
Terrestrial Observation Panel for Climate (TOPC) is initiating a glacier and permafrost
network. Climate requirements, e.g., related to the cryosphere have been discussed in the
GCOS/GTOS Plan for Terrestrial Climate-related Observations, version 2.0, June 1997
(GCOS-32).

5.5.2
The Chairman of the TOPC, Dr Cihlar, reported recently to the GCOS Secretariat
on the status of the glacier network and the progress which has been made in obtaining cooperation from a number of countries which have glacier mass balance programmes. It was
agreed that the glacier network should be launched as a part of Global Terrestrial Observing
Network (GT-Net), which is the result of a meeting between GCOS and GTOS experts on
Ecological Networks. A report on glacier mass balance for 1997 would be the first product of
this network.
5.5.3
The group recognized the importance of CCI being aware of the need for a more
extensive approach to observing and monitoring the climate system, including the use of
resulting data sets to contribute to the development of environmental performance indicators.
5.6

Joint Data Information
GCOS/GOOS/GTOS

and

Management

Panel

(JDIMP)

of

the

5.6.1
In reviewing the draft report of the joint meeting in Honolulu in April 1998 of the
JDIMP and the AOPC, the group recognized that many of the issues addressed were similar
to those under consideration by CCI; this required closer co-ordination between the two
bodies concerned. One initiative of JDIMP is the development of a system of data set
registration in which it is planned that a number of important GCOS/GOOS/GTOS data sets
will be identified and information on their contents and location made available through the
GCOS Information Centre on the World Wide Web. A link to INFOCLIMA from the GCOS
Information Centre is planned.
5.7

Future GCOS-CCI Interaction

5.7.1
The Working Group considered the role of CCI in supporting the WCDMP and
GCOS and noted and concurred with the revised WCDMP purpose and objectives prepared
by the CCI Advisory Working Group at its February 1998 meeting in Mauritius, and supported
their inclusion in the WMO Fifth Long Term Plan. The group noted that there had been
considerable development in thinking and activities in the climate data field over the last
decade and, therefore, recommended that the President of CCI submit a draft resolution on
the WCDMP for consideration by Congress in May 1999. This should set out in a
comprehensive but succinct manner the principal features of the programme and the key
items recommended for action by the group.
5.7.2
In considering the proposed goal and objectives for GCOS, the meeting noted
the great success of GCOS in addressing its objectives concerning the processes in changes
and prediction of global climate. However, the objective "to ensure that the data needs for
national economic purposes" involves projects and activities such as Reference Climate
Networks, national climate programmes, CLICOM, data rescue, CLIPS, associated capacity
building, etc, fall under the remit of WCDMP rather than GCOS. Concern was expressed that
the objective could be interpreted to mean that the observing systems defined by GCOS
were sufficient to meet all "economic" needs, when this was clearly not the case. The
Working Group suggested that GCOS focus on activities on global issues and global
measurement systems and suggested GCOS may wish to re-align its stated objectives
accordingly. The Working Group also recommended that in dealing with its projects, the
WCDMP should consider the potential use of the organisational processes successfully
applied by GCOS.

6

CLIMATE DATABASE MANAGEMENT SYSTEMS (CDMSs)

6.1

Progress Report on Implementation of CLICOM 3.1 Project Software

6.1.1
The Working Group noted with appreciation the work of experts and Secretariat
staff in continuing the development and support of CLICOM. CLICOM experts who had
prepared requirements for upgrading CLICOM 3.0 and who, over the last year, had
successfully implemented these in CLICOM 3.1 are to be particularly commended. It was
expected that the new version will be released in early 1999. The Secretariat advised the
group that due consideration has been given to guidance and support of countries in the
installation phase, and that training was the key requirement to continued success with
CLICOM. The Working Group discussed the varied needs of Members and noted that

continued efforts were required to address the needs of the many small countries that had
not yet implemented CLICOM.
6.2

Report of the CCI Task Group on Future CDMS

6.2.1
Progress on the development of a new generation Climate Database
Management System (CDMS) was reported by the Rapporteur on the Evolution on Climate
Database Management (see Annex C). A recent meeting in Ostrava had concluded that the
best approach would be to set out a requirements schedule against which candidate systems
can be tested, but that the task was a long, difficult one requiring much technical input.
Noting that CLICOM 3.1 was about to be launched and that it would be supported for several
years to come, the Working Group concluded that there would be time to carry out this task
carefully. The Working Group also concluded that the climate data management needs of all
Members would not be met by a single option, rather, multiple options and paths should be
considered, at least at this early stage of definition. The group felt that in addition to the
technical matters, there was a need to further define the policy level goals for the project.
These should include who the clients were, when the project should come to fruition, and
how the project should be conducted. It requested the President of CCI, working with the
Secretariat, to develop a suitable framework.
6.3

Proposed Data Entry Module for Developing Countries

6.3.1
The meeting was informed of an approach proposed by the University of Reading
in partnership with ACMAD, in which a training programme is to be used involving users in
the definition of a new system aimed at the very smallest of CLICOM users. This is likely to
be based on the ACCESS database software and Visual Basic from Microsoft. The group
recommended further exploitation of this approach and noted it as an example which could
serve as a transition to a more advanced CDMS.
6.4

Climate Databases

6.4.1
The meeting noted with appreciation the work of WDC-A in archiving data sets
and making them available to users. It especially commended the development of reference
climate data sets, such as the GHCN data sets, as described by the Rapporteur. The group
emphasised the importance of these data sets to researchers and other users, in terms of
accessibility, reliability and completeness compared to the use of raw data sets.
7

CLIMATE SYSTEM MONITORING (CSM) ISSUES

7.1

CSM Monthly Bulletin

7.1.1
The group noted the migration of the CSM Monthly Bulletin to the Web page of
the WCDMP (http//www.wmo.ch/web/wcp/wcdmp/wcdmp.html) and that the last printed
edition of the bulletin was the one for December 1997. It was noted that fewer than ten
WMO Members have responded to the WMO circular letter, sent out in July 1998, aimed at
determining which countries still wished to receive the CSM Monthly Bulletin by mail, rather
than from the Web. The group considered that this change in distribution policy had been
successful and show-cased the benefits of Internet access for NMHSs.
7.2

CLIMAT Messages

7.2.1
The group noted with concern a recent informal report from the UK
Meteorological Office that, during a periodic monitoring of CLIMAT message bulletins
received for the month of July 1998, no CLIMAT messages had been received from 51
countries, and 20 countries were continuing to use the old code. These results were
substantiated by a similar monitoring exercise by the German Meteorological Service which
found that less than 50% of CLIMAT messages were being received from designated GSN
stations. Noting how critical this information is for timely and accurate monitoring of the
global climate system, the group recommended that the Secretariat take action to improve
this situation. Another opportunity to improve this situation will follow the establishment of
the GSN Monitoring Centres, which will monitor the distribution of all CLIMAT messages. The

8
group recommended that there be a near real-time feedback mechanism to NMHSs to
ensure improved performance.
7.3

Role of the Internet

7.3.1
The group reviewed favourably the report of a special CBS meeting on this topic
that was held in New Zealand in February 1998. Noting that the meeting focused primarily on
the role of the Internet in support of the WWW programmes, the group emphasized the even
greater importance of the Internet for climate purposes, and that the Internet was especially
critical for the successful implementation of the CLIPS project.
7.4

Climate of the 20th Century Project

7.4.1
After noting the prospectus for the publication of a 230 page book on the climate
of the 20th century, the group was informed that the current strategy would be to engage
both a publisher and a science writer for the book, based on input from WMO experts. A
meeting of WMO experts, along with the science writer is planned for early 1999. They will
be requested to bring to the meeting written material, graphics and sources of additional
information that could be used in the book. The science writer would then prepare a first draft
for subsequent review by a panel of WMO experts. Recognizing that it will not be possible to
include all material contributed, it is being proposed to produce a companion publication in
electronic form, which would be a "library collection" of additional material, and may include
information considered too scientific or technical for the main book.
7.4.2
Currently under consideration are four written proposals from potential copublishers for the book, with another two publishers expressing serious interest. Three of the
book publishers have expressed specific interest in having renowned science writer, Dr Bill
Burroughs as the principal editor of the book. Also, there have been written proposals from
two companies interested in producing video packages based on the book, one for a
broadcast series, the other educational.
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SUPPORT TO THE CLIMATE CHANGE DETECTION PROJECT AND THE
IPCC

8.1

Report of the CCI/CLIVAR Task Group on Climate Indices

8.1.1
The group welcomed the initiative to develop climate indices. Following a
recommendation of the third session of the Working Group on Climate Change Detection in
February 1996, a first meeting of an Indices Task Group was convened in Melbourne,
Australia on 10-11 July 1997, with participants drawn from the existing Working Group and
the CLIVAR community. Input to the agenda and purpose of the meeting had been obtained
from a WMO/GCOS-sponsored Workshop on Indices and Indicators for Climate Extremes
held in Asheville, USA in June 1997. Following the establishment by CCI-XII of a joint
CCI/CLIVAR Working Group on Climate Change Detection, a CCI/CLIVAR Task Group on
Indices met at the Hadley Centre, UK in September 1998. At that meeting, an intersessional
Task Group on Priority Indices was proposed along with a preliminary list of indices. Related
data requirements were also identified. The Working Group supported a meeting of the
Priority Indices Task Group planned for early 1999 in Asheville to more clearly articulate their
work plans leading up to the IPCC 2001 report.
8.2
Report of the Second Seminar for Homogenization of Surface
Climatological Data
8.2.1
Mr Mueller-Westermeier informed the group of the results of the seminar which
took place at the headquarters of the Hungarian Meteorological Service in Budapest, 9-13
November 1998. There were 34 representatives from 21 countries, mostly from Europe. The
first 3 1/2 days were dedicated to reports from the participants on recent developments
concerning homogeneity testing and homogenization of climatological time series within their
national services.
8.2.2
At the seminar, O. Mestre (France) and T. Szentimrey (Hungary) presented
newly developed methods for homogeneity testing. These tests have an especially good

theoretical foundation as they do not need assumptions concerning the homogeneity of
reference stations and the frequency distribution of the data in the time series. The
Hungarian test has successfully been used in a large national project in Austria (ALOCLIM
(Austrian Long-term Climate)) to homogenize a variety of different climatological parameters
with very long time series in southern Central Europe. However, most meteorological
services, especially in North and Central Europe use the "Standard Normal Homogeneity
Test" (SNHT) developed by H. Alexanderson (Sweden).
8.2.3
Homogenization techniques have been successfully applied to time series of
annual, seasonal and monthly mean temperatures and precipitation amounts. However, the
problems with homogenizing time series of daily values and extremes is still unresolved. The
Budapest meeting reinforced the importance of metadata concerning station history to
facilitate an efficient homogenization of climatological time series.
8.2.4
During the last 1 1/2 days of the seminar various software packages for
homogenization were tested, mainly the Hungarian test and various applications of the SNHT
from the Czech Republic, Denmark and Switzerland. Finally, the participants formulated a
number of recommendations (see Mr Mueller-Westermeier's report in Annex C) for the
application of homogeneity testing and homogenization procedures and desirable future
activities by the international climatological community. The group endorsed the
recommendations of the seminar and proposed the Secretariat examine options for wide
distribution of information on the need for archiving metadata, homogenizing data series and
the related methodologies.
8.3

Support to IPCC

8.3.1
The group appreciated the initiative to develop indices in support of the IPCC
process (see para. 8.1.1) and encouraged collaboration between scientists involved in the
IPCC and the providers of climate data.
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SUPPORT TO THE CLIPS PROJECT

9.1

International Seminar on the 1997/98 El Nino Event: Evaluations and
Projections

9.1.1
Mr Bill Kininmonth, a visiting consultant from Australia, was the WMO World
Climate Programme Department focal point involved in the organization of the international
seminar on the 1997/98 El Nino event, held in Guayaquil, Ecuador in November 1998. This
retrospective meeting was held as the scientific and technical response to UN General
Assembly Resolution 52/200. The programme of the meeting consisted of 20 scientists
giving presentations on the anomalies and impacts associated with the El Nino event. The
group particularly noted that, among a number of recommended urgent actions listed in the
Declaration of Guayaquil was the following: "Improved monitoring of the climate system,
especially through the development of regional networks and the implementation of
operational systems that have demonstrated proven value for research. Commitment of new
funding for multipurpose space-based systems and in-situ observing networks of the Global
Climate Observing System is necessary to achieve this objective."
9.2

Climate Data Support for CLIPS

9.2.1
Prof. Laban Ogallo, visiting consultant from Kenya in the WMO CLIPS Project
Office, gave a concise overview of recent activities in the CLIPS project. The recent 1997/98
El Nino event provided a unique circumstance to demonstrate the potential value of the
CLIPS project, particularly with regard to producing seasonal climate outlooks. He stressed
the critical importance of climate data to support the CLIPS project, especially digitized data
at regional scale. Noting his plea to enhance existing regional centres rather than
establishing additional ones, the group recommended that existing CLICOM Area Support
Centres should continue to be supported, and opportunities considered to expand the range
of climate services provided at them.
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OTHER WDCMP MATTERS

10.1

Year 2000 Problem (Y2K)

10.1.1
The Working Group discussed a document prepared in the Secretariat entitled
"Year 2000 compliance problem with respect to Climate Data Management System"
(Annex E). They were informed that a Year 2000 Check List and software for testing
DOS/Windows PCs was available on the WMO WEB Page http://www.wmo.ch. Those users
who have no Internet facilities can request a diskette from the Secretariat or CLICOM
support centres. The diskette contains three files: 2000.exe, y2k-read.txt and y2k-chec.htm.
The last one includes a Year 2000 Checklist: for a system to be identified as Year 2000
Compliant. It was suggested that a special effort should be made to ensure that climate
database administrators in NMHSs are well informed on the Y2K problem.
10.1.2
The meeting noted that the WMO character codes, which include a reference to
the year, and the software processing these codes could potentially be affected. The
following climate-related codes have a three-digit element JJJ for coding the hundreds, tens
and units of the year:
FM 71 CLIMAT. Report of monthly values from a land station
FM 72 CLIMAT SHIP. Report of monthly values from an ocean weather station
FM 73 NACLI, CLINP, SPCLI, CLISA, INCLI. Reports of monthly means for an oceanic area
FM 75 CLIMAT TEMP. Report of monthly aerological means from a land station
FM 76 CLIMAT TEMP SHIP. Report of monthly aerological means from an ocean station.
10.1.3
With respect to the CLICOM Project, the meeting recalled that it uses PC-based
hardware, DOS and Windows operating systems, commercial packages and specially
developed "core" software. This core software uses four digits for the year information and
therefore it is likely that the databases and archives are Y2K compliant. However WMO
Members using non-compliant hardware may experience some difficulty in operating their
CLICOM system, but in some cases a manual adjustment to the correct date will solve the
problem.
10.2

Guides (Guide to Climatological Practices)

10.2.1
The session was informed on the status of the Third Edition of the Guide to
Climatological Practices. In reviewing the proposed table of contents, focus was on what
should be included in Chapter 2 "Climate Observations, Stations and Networks", and Chapter
3 "Climate Data Management". It was suggested that references be made to other relevant
guidance material as far as possible and, in particular, to the Guide on Data Management for
Developing Countries, which is currently under preparation. The group endorsed the
proposed layout of the Guide in general.
10.2.2
The group considered various options for producing the next edition of the Guide
and agreed that the procedures used within the IPCC process may be a model. Such a
process would include the use of lead authors and, to the extent possible, IT communications
(e-mail, the Internet). In this context, it was suggested that the tasks allotted to individual
rapporteurs and experts need to be limited to a few pages, with the same consideration
being shown to potential reviewers.
10.2.3
The chairman agreed to take responsibility for facilitating completion of the
Guide, in collaboration with the chair of the CCI Working Group on CLIPS.
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10.3

WMO Technical Regulations

10.3.1
The Working Group briefly reviewed the WMO Technical Regulations (see
Annex F) and noted that those pertaining to climatology were in need of revision. It
suggested that this be done in concert with the revision of the Guide to Climatological
Practices. Furthermore, there should be appropriate consultation with other relevant CCI
Working Groups, other WMO Technical Commissions and relevant panels of GCOS.
10.4

NCDC Climate Publications

10.4.1
The group was informed that NCDC planned to cease future printing of the
Monthly Climatic Data for the World and the World Weather Records. It is planned instead to
publish the volumes electronically and have them accessible through the NCDC Web site.
The Secretariat was asked to ensure WMO Members were informed of this development and
to see what, if any, arrangements could be made to accommodate those wanting the
information but not having Web access.
11

FUTURE WORKPLANS AND RECOMMENDATIONS

11.1

Future Workplans

11.1.1
Each rapporteur proposed items that could be considered for inclusion in the
workplans of each of the designated rapporteurships. Mr Tahara thought his role as
Rapporteur on the Use and Quality of Remotely Sensed Observations for Climate Purposes
would be to keep track of technological developments, and be aware of the developments in
GCOS through its Global Observing Systems Space Panel (GOSSP). Although not the
actual Rapporteur on Climate Data Management including CLICOM and Climate Observing
Station Networks in Developing Countries, Mr Kimani felt the rapporteurship should
emphasize reference climatological networks in developing countries and agreed to
coordinate activities with the designated Rapporteur, Mr Ambenje. Mr Mueller-Westermeier,
Rapporteur on Data Homogeneity, Statistical Properties of Data, Data Set Registration and
Metadata, had already initiated action in drafting questionnaires on homogenization and
metadata (see Annex C, pages 18-24) which the working reviewed and agreed should be
distributed. Mr Chen acknowledged the prime liaison role he had as the CBS Rapporteur to
CCI. In this regard, he expected that he would be interacting with the data management
expert in the WMO World Weather Watch Department and the relevant CCI rapporteurs. As
the Rapporteur on Climate Data Rescue, Preservation and Digitization, Mr Dall' Antonio, Jr.,
said he would closely monitor the implementation of the DARE IV project and could
contribute to the Guide to Climatological Practices. Ms Bénichou expected that, as the
Rapporteur on the Evolution of Climate Database Management Systems, she would focus on
evaluation of potential CDMS prototypes and monitor the release and implementation of
CLICOM 3.1. The Rapporteur on Automatic Observing Station Systems, Mr Rudel, informed
the group of his intention to organize a second conference on experiences with automatic
weather stations in 1999. Mr Crowe felt that, as Rapporteur on Global and Regional
Climatological Data Sets and Station Networks, he could contribute to building an inventory
of baseline data sets, provide NCDC information on the health of networks and liaise on
relevant activities with the CCI/CLIVAR Working Group on Climate Change Detection. The
Rapporteur on Climate System Monitoring, Dr Basher, proposed to pursue the improved
exchange of CLIMAT and CLIMAT TEMP messages and contribute to the completion of the
Guide to Climatological Practices.
11.1.2
The Chairman said he would like to work with the rapporteurs to finalize their
workplans and get them into writing. He also emphasised the importance of involving
rapporteurs in the task of completing the Guide to Climatological Practices.
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11.2

Recommendations

11.2.1
During its discussions the meeting made a number of recommendations; for ease
of reference they are presented below:
a) The
questionnaires
on -metadata
and
bomogenization,
prepared
Mr Mueller-Westermeier, be distributed to WMO Members by the Secretariat (3.7);

by

b) The group recommended compliance by WMO Members with the procedures adopted by
CI MO to minimize inhomogeneities in the data when monitoring systems are changed at
observing sites (3.9);
c) Clarification be sought on how Resolution 40 (Cg-XII) affects the exchange of climate
data that predates the adoption of the resolution (4.1.1);
d) That the Resolution 40 (Cg-XII) CCI Task Team report and the consultant's report on
climate data requirements, prepared for this Working Group meeting, be submitted to the
EC-AGE for further consideration (4.2.2);
e) The group endorsed the operating strategy that the GSN serve as a reference standard
for the development of a denser national network, and recommended that WMO
Members be urged to establish and maintain their national reference climatological
station networks, using selection criteria used in the GSN process, and 'best practices'
from CBS (5.2.1);
f) The President of CCI, as a member of IACCA, should actively promote the need to
establish and maintain national reference climatological networks and to build historical,
digital climate databases and that this should be reflected in the response to Decision 14
of COP-4 (5.3.1);
g) That many issues being discussed by the JDMIP and AOPC of GCOS, GOOS and GTOS
were similar to those under consideration by CCI, and that closer co-ordination between
these bodies was required (5.6.1);
h) That the purpose and objectives of the revised WCDMP be included in the WMO Fifth
Long-term Plan (5.7.1);
i) That the President of CCI submit a draft resolution to WMO Congress (May, 1999)
reflecting the changed activities and thinking in the climate data field over the last decade
(5.7.1);
j)

That GCOS be urged to re-align its stated objectives to reflect its activities on global
issues and measurement systems, and that WCDMP consider using the successful
organisational processes applied by GCOS (5.7.2);

k) That efforts continue to bring the benefits of operating CLICOM to many smaller
countries), emphasizing the importance of digitizing data (6.1.1);
I) That the approach for developing a new CDMS, described at the Ostrava meeting be fully
supported; the President of CCI, in collaboration with the Secretariat, was requested to
develop a suitable framework for conducting the study (6.2.1);
m) That the Secretariat take the necessary steps to alleviate the poor performance in the
distribution of CLIMAT messages (7.2.1);

13
n) That the GSN Monitoring Centres take an active role in addressing the problems with
CLIMAT messages, in near-real-time (7.2.1);
o) That the Secretariat examine options for wide distribution of information on the need to
archive metadata, homogenize data series and related methodologies (8.2.4);
p) That existing CLICOM Area Support Centres should continue to be supported and
opportunities considered to expand the range of their climate services (9.2.1);
q)

That relevant documentation on the Year 2000 problem be distributed by the Secretariat
to climate database administrators of all NMHSs (10.1.1);

r)

That the Guide to Climatological Practices reference other relevant guidance material,
especially the guidance document
under preparation on data management for
developing countries (10.2.1);

s)

That the IPCC model for the preparation of Guide chapters be considered (ie, lead
authors), and modern communications be used where possible (10.2.2);

t)

That the WMO Technical Regulations pertaining to Climatology be updated, in concert
with the revision of the Guide to Climatological Practices (10.3.1);

u)

That the Secretariat ensure that WMO Members were informed that NCDC was ceasing
future printing of the Monthly Climatic Data for the World and the World Weather
Records and to see what, if any, arrangements could be made to accommodate those
wanting the information but not having Web access (10.4.1).

v)

That all relevant CCI rapporteurs be involved in the task of completing the Guide
(11.1.2).
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CLOSURE OF THE MEETING

12.1

The meeting was closed in the afternoon of 4 December 1998.
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REPORT OF RAPPORTEUR ON GLOBAL AND REGIONAL BASELINE
DATA SETS AND STATION NETWORKS TO THE CHAIRMAN,
CCL WORKING GROUP ON CLIMATE DATA
Michael Crowe
National Climatic Data Center
NOAA/NESDIS
USA
November 1998
This report will cover five aspects of my rapporteur's work plan:
A.
B.
C.
D.
E.

The compilation of the 1981-90 World Weather Records
The development and distribution of the WMO 1961-90 Normals on CD-ROM
Report on development of global baseline data sets
The operational updating of the Global Historical Climatology Network baseline data
set by the use of CLIMAT reports
Use and provision to users of operational GHCN updates

A.

1981 -90 World Weather Records

The World Weather Records is a WMO-sponsored, six volume decadal series of
global monthly temperature, pressure, and precipitation data. Collection and publication of
the 1981-90 World Weather Records has been underway for a few years. Publication and
distribution by the USA's NOAA/NCDC of Volume 1, North America and Volume 2, Europe
was accomplished in 1995 and 1996 respectively and Vol. 3, South and Central America and
West Indies was published during 1998. The next volume to be published will be Vol. 4, Asia
during 1999. Vol. 6, Island of the World will follow and Vol. 5, Africa will complete the set.
Beginning with Vol. 4, the WMO Secretariat will handle the printing of the Volumes from a
camera-ready manuscript provided by the NCDC.
B.

Development and Distribution of the WMO 1961-90 Standard Normals on CDROM

In November 1998, NOAA's National Climatic Data Center (USA) released a CDROM describing the 1961-1990 global standard climate normals. Normals data from over
4000 stations world-wide computed by more than 135 countries and territories were provided
as part of the World Meteorological Organization CLINO activity. The CD-ROM contains
data files, documentation files, eye-readable ASCII table files, graphics files showing which
countries submitted data, and limited DOS extraction software. It also contains limited
narrative metadata files, which describe normals computational methodologies for some
countries. Climatic variables include maximum temperature, minimum temperature, mean
temperature, precipitation, snowfall, snow depth, wet bulb temperature, dew point
temperature, relative humidity, sea level pressure, vapor pressure, wind speed, wind
direction, cloud cover, sunshine duration, soil temperature, evaporation, solar radiation,
number of days with various weather elements (occurrence/non-occurrence), and number of
days with weather parameters beyond various threshold values. Computed statistics include
mean, median, quartiles, extremes, frequency distribution, standard deviation, and number of
years with non-missing data. The normals data and metadata that were provided vary from
station to station and from country to country.
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C.

Report on development of global baseline data sets.

All baseline data sets are quality controlled and homogeneity-tested and have
required and received substantial international co-operation.
The Global Historical Climatology Network consists of historical monthly station data from
thousands of stations. Version 2 of GHCN is being released in phases. The version 2
temperature data set was released in December 1997. A beta version of version 2,
precipitation, was release in October 1998. The version 2, sea level pressure data set is
schedule for release during 1999. All data sets are available from the National Climatic Data
Center via ftp.
The Comprehensive Aerological Reference Data Set (CARDS) consists of daily (synoptic)
radiosonde observations (45M) of temperature, humidity, wind, pressure, from 1948. A
monthly averaged data set has been compiled as well as a core data set of 230 stations
(including GCOS-designated upper air stations). The core station set has been updated
through 1997 and will be used for the IPCC 2000 assessment. Thermistor corrections will be
applied to these data for designated radiosonde types. Comprehensive year-month statistics
were developed for each of the 2500 stations in CARDS. This monthly set called Monthly
Average Data Set (MONADS) contains means, variance and quartiles of most meteorological
parameters for mandatory levels, and also includes transport and momentum statistics. In
addition detailed metadata have been included in the core data set.
The Comprehensive Ocean/Atmosphere Data Set (COADS) was first released in 1982
and has been reprocessed several times since then. Release 2, which will include
reprocessing for the period of record (1854-1999), is scheduled for the year 2000. Currently
U.S. Merchant Marine data for the first half of this century are being quality controlled prior to
inclusion in the database. In 1997, Maury Collection data for the early-mid 1880s was
digitized in China, and Ice Island data was digitized in the U.S. for eventual inclusion.
Currently, U.S. Navy logbooks for the latter portion of the 1800s are also being digitized in
China as a result of a joint data rescue effort with the national archives. All data in the data
base will be reprocessed and summarized in 2 degree square grids as a joint effort with the
National Center for Atmospheric Research and NOAA's Environmental Research
Laboratories. COADS consists of surface observations of air and sea temperature, pressure,
humidity and several other parameters observed from ships and buoys.
The Global Océanographie Data Archeology and Rescue (GODAR) Project is sponsored
by the international Océanographie Commission and has resulted in a subsurface ocean
database (and atlas) of temperature, salinity, pH, and several other bio-chemical
measurements. Principal product has been the World Ocean Data Base consisting of 5.5M
observations, available through the Internet and CD-ROM from WDC-A for Oceanography
(National Océanographie Data Center, USA).
D.

The operational updating of the Global Historical Climatology Network baseline
data set by the use of CLIMAT reports

In early 1998 the NCDC finished the development of a system which would extract
CLIMAT reports from the GTS on an operational, recurring basis, process and quality control
these data and metadata using GHCN software and add the quality controlled data to the
GHCN data base. In November 1998, a similar system was implemented for precipitation
data from the GTS. The update system also extracts data from other pertinent sources as
these data sets are received and the updating recurs on a continual basis.
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E.

Use and provision to users of operational GHCN updates

GHCN updates and products have been used in real-time climate monitoring during
late 1997 and 1998 and have supported negotiations at the third and fourth Conference of
Parties of the UNFCCC and numerous NOAA (USA) press releases and briefings. Products
include gridded analyses and time series of global and regional temperature anomalies and
trends and have been made available on the Internet on a monthly basis.
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REPORT OF THE CCI RAPPORTEUR ON THE EVOLUTION OF THEDATABASE
MANAGEMENT SYSTEMS

Françoise Bénichou
Météo-France, Toulouse, France
November 1998

1.

Introduction

Mrs Françoise Bénichou was designated as Rapporteur on the Evolution of the Climate Database
Management Systems, including CLICOM. She also was identified as liaison contact for the CCI
with the WGDM-CBS. The linkage between the two Working Groups is also given to
Mr Peter Chen of the Canadian Meteorological Centre as CBS-WGDM.
2.

Activities

2.1.

Linkage between CBS and CCI

Mrs Bénichou participated at the meeting of the CBS-WGDM from 8 June to 12 June 1998 in
Geneva. She reported to Mr Reid Basher the main points which could concern the Climatology.
She noted particularly that in future, not later than 2007, only the BUFR, GRIB2 or CREX codes will
be recognized by WMO. 2002-2007 is declared as a transition period. She suggested to study the
same application in the climatology field for the CLIMAT and CLIMAT TEMP messages. If coding
BUFR cannot be adopted by every country, it was noted that CREX is a possible substitute.
Furthermore, it has been decided by the CBS that uncode and decode programs for BUFR, GRIB2
and CREX will be developed and given to the users. May be the CLIMAT could be included in this
action.
She noted down that some countries have adopted TCP/IP on some lines on the GTS. An
interesting report on this topic by a task group is available on the WMO server. The security
questions have been particularly outlined (one does not know who must be contacted when there
is a technical difficulty). Internet is suggested as an assistance when SMT does not work, and of
course suggested as a way of delivering occasional data or products.
CBS noticed that there were yet many problems with CLIMAT messages: many countries send
the old format message or not include the good values because of bad interpretation of the new
format. WMO will do a review and plan to provide additional information. Furthermore, she
suggested that some countries which use data from SYNOP messages in Climatology would have
a look on the document 'possible interparameters consistency controls on the SYNOP' which has
been proposed to be included in an annex of one code manual.
Finally, it was recommended to consult the WMO WEB SERVER to get news on all the
informations available on the Year 2000 issue.
2.2

The New CLICOM: 'CLICOM AFTER 2000'

Mrs Bénichou participated at the CCI Task Group on a Future Climate Database Management
System « CDMS » held in the Czech Republic from 10 to 13 November 1998. She joined this task
group first as rapporteur for CCI but also as representative of Météo-France for the presentation of
a possible prototype.
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With the aim of getting a new improved CLICOM based on new technologies, WMO organized this
meeting with some countries involved in the present system, or which have possible prototype
developed or currently being developed to replace CLICOM.
The main conclusions were the following:
- At present, -there is no system fully developed and mastered which could be
recommended as a substitute of CLICOM.
- The ideal approach would be to fully specify a flexible system ready for starting
development according to project management procedures. But considering the time
needed to achieve that (several persons, several months), it seems to be an unrealistic
suggestion.
- One other alternative is to test in a thorough way prototypes after listing the full
functional requirements (for database, acquisition of data, controls...), the general
criteria (quality of the software...), the constraints (human resource, finance...). This
part of work should be done at the beginning of 1999, and the tests in the autumn
1999. The test should be done by a group comprising present or future users of
CLICOM together with technical experts. The tests themselves would demand much
preparation.
The task group tried to begin the listing of the main requirements and constraints during the
meeting but it did not have time enough to go further into details. At least, an additional week
would have been necessary to do that.
It can be noted that most national meteorological centres have chosen to engage computer subcontractors to develop their system.
2.3

Future Plans on the New CLICOM

Those plans should be designed after the conclusions of the CCI-WGDM meeting of
30-5 December 1998.
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CLICOM DECISION TREE

Action 1:
Define a list of
CDMSsthat
will be made
available
by different
countries to
be copied

Action 2:
Specify and
develop a
brand new
system

Action 3:
Choose any
existing CDMS
and define
adaptations
to de made

Action 4:
Evaluate
thoroughly
existing CDMSs
and choose
the most
appropriate
to replace
CLICOM
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PRELIMINARY REPORT TO THE CCI WORKING GROUP ON CLIMATE DATA
Geneva; 30 November - 4 December 1998.
by
Peter G. Ambenje
CCI/WGCD Rapporteur on Climate Data Management, including CLICOM and
Climate Observing Station Networks in Developing Countries.

1.)

Preamble

The importance of climate data as a natural resource can not be over-emphasized.
Climate data plays numerous crucial roles in many sectors of national economies. This
calls for its proper management and preservation to facilitate efficient and timely
responses to the ever-growing demand of its applications. It is with this view that the
12th Session of the Commission of Climatology emphasized the need to address all
aspects of Climate Data Management. These include identification and cataloguing of
existing data and related metadata, retrieval, documentation, preservation of data and
observational networks, Archival, Quality Control, Processing and availing information to
users.These aspects constitute the foundation for the numerous uses of climate data in
related research and in applications such as Climate Information and Prediction
Services (CLIPS) and Global/Regional Climate Change detection studies.This therefore
requires that organizations in charge of climate data should give its Management the
necessary attention it deserves.
2).

The issues

There are broadly four issues that address the entire spectrum of the Terms of
Reference. These are;
i).

The assessment of all aspects of current Data management procedures
in developing countries.

ii).

The assessment of whether recommended guidelines are being adhered
to in the management procedures above.

iii).

Assessment of the Observation Station Networks and whether the spatial
coverage satisfies the recommended areal distribution.

iv).

Recommendations that would facilitate upgrading the procedures and
ensure that the members strive to keep abreast with technological
advancements in climate data management issues in line with the WMO
Long Term Plans.

In order to gather information that will assist in the assessment issues, a questionnaire
will be distributed to all developing countries. The questionnaire is being designed to
exhaustively deal with all aspects of Climate Data Management and related Guidelines.
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Other essential issues that are included in the questionnaire relate to Internet
Connectivity, the Year 2000 problem and National/Regional Data rescue initiatives.
3).

Activities

3.1 The rapporteur has reviewed existing literature on Climate Data Management and
Climate Computing as a basis for the design of the questionnaire that will be used for
information gathering.
3.2. The draft questionnaire is in its final stages of development (near completion) and
will be distributed to members of the Working Group for comments in the near future.
3.3). The rapporteur has and continues to coordinate the establishment, updating and
maintenance of a climatological data set at the regional Drought Monitoring Centre,
Nairobi, Kenya. These data sets are used for climate monitoring activities for eastern
and southern Africa and the mandate of the centre is now being expanded to include
research that will improve understanding of the region's climate and Climate
Variability/Change etc.
3.4). The rapporteur is currently undertaking a project on Climate Change Detection
over eastern and Southern Africa from daily rainfall data gathered in 3.3 above. The
project is being undertaken in collaboration with and is hosted by the National Climatic
Data Center, USA. It is hoped that the results of this study will be useful to the Joint
Working Group on Climate Change Detection.
3.5). In February the rapporteur participated in the Climate Outlook Forum for the Horn
of Africa, held in Nairobi, Kenya and at which the need for the availability of good quality
climate data for develoment of prediction models was a key issue.
3.6). The rapporteur gave an invited lecture on Climate Data Processing to a WMO
Regional Training Seminar for National Instructors of RAI & RAVI held in Nairobi, 20
April to 1 May 1998.
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February 1993.
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REPORT OF RAPPORTEUR ON CLIMATE DATA RESCUE, PRESERVATION AND
DIGITIZATION PLAN OF THE METEOROLOGICAL DATA SET BY BRAZIL
(Alaor Moacyr Dall'Antonia Jr.)
Instituto Nacional de Meteorologia
INMET
BRAZIL
INTRODUCTION
This Rapporteur is presenting the main aspects of the plan of the Brazilian Meteorological
System to operate the meteorological data set into WMO standards to support climatological
purposes.
INITIAL COMMENTS
Brazil has an unusual Meteorological Service that is characterized by the descentralizating
activities and operational matters into four different agencies. The responsibility for the continental
support is taking by the Instituto Nacional de Meteorologia (INMET), under the Ministry of the
Agriculture. In the other hands, the Diretoria de Hidrografia e Navegaçào (DHN), under the Navy
and the Dirtectoria de Eietrônica e Proteçâo ao Vôo (DEPV), under the Air Force, support
respectively, the marine and the aeronautic activities; while the Agenda Nacional de Energia
Elétrica (ANEEL), at the Ministry of Mining and Energy, supports the hydrological activities.
Each one of these governmental agencies maintains a database, built in a different
perspective with a different engineering way to support the feeding, the internal tests and the
composition of the data set. In this context it is impossible the friendly integration of the all
meteorological data set. So, in 1997, under the leadership of the INMET, on the Meteorological
Matters Working Group (GTMM), it was decided the unification of the all
meteorological/hydrological database.

THE ACTUAL STATE OF THE NATIONAL DATA SET
At this moment, all the governmental meteorological agencies have a database formed by
digital data set, historical data set in paper (forms and graphs) and data copies in others forms.
THE NEW DATA BASE STRUCTURE
After the decision was took, under the auspicious of the GTMM, the new conceptual design of a
unique National CDMS was based on a central Digital 8400/UNIX SERVER, with two computers in
cluster and a total storage capacity of 3 terabytes; and several others sub-database works in backup way at the others operational centres and in the regional meteorological districts.
The new CDMS development project began on July of 1998, with logical and physical
design, made by a brazilian partner company (ADT Tecnologia) in a compliance to WMO
standards and presenting several template combinations to a friendly use.
The project will be implemented until July of 1999 in two steps. At the phase 1, the digital
data of the actual database of INMET will import; at the phase 2, the digital data of the others
centers will be transferred, via the National Meteorological Telecommunication Network, in a high
speed transference rate.
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The new CDMS design allows that the historical data will be copy in a digitization form and
transferred in a Image Catalogue way, becoming a friendly use data.
This design maintain the independence of the all meteorological governamental agencies
in feeding and collecting data, but allows that each one use the facilities.
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CCI Working Group on Climate Data
Rapporteur on the Use and Quality of Remotely Sensed Observations
(Satellite, Radar, etc.) for Climate Purposes
Annual report
Yoshihiko Tahara
Numerical Prediction Division, Japan Meteorological Agency

1. Introduction
Present global observation network is mainly maintained by conventional observing systems such as synoptic
land surface stations, voluntary ship observations, drifting and moored buoys and radiosonde observation
networks. These conventional observations are not homogeneous: dense over the land and sparse over the ocean.
However, to use observational data for climate purpose, such as climate change monitoring and detection, global
homogeneity and temporal continuity are required.
Owing to the recent development of satellite-based observation technology, plenty kinds of climate
parameters can be observed homogeneously and globally. The satellite sensors provide us with beneficial data for
monitoring climate states and changes. Among them, scatterometer is one of the valuable sensors for climate
purpose. It can provide us with near-surface ocean wind (wind speed and direction) with high spatial resolution
and frequent temporal sampling under all weather conditions. The data are of importance for various studies in
fields of oceanography, meteorology and climatology. This report reviews the situation, quality and applications
of scatterometers.
2. Situation of scatterometers
Continuous observation with scatterometers started with AMI instrument onboard ERS-1 launched by ESA
on July 1991. Following ERS-1, ERS-2/AMI was launched in 1995. Its observation will be going on until the end
of this century. After ERS-2, EUMETSAT has plans to launch three satellites METOP-1,2,3 in 2001,2006,2010
respectively, which carry the next generation scatterometer sensor ASCAT. Besides the European activities, the
U.S. also launched and has plans to launch scatterometers. NASA/JPL has operated a scatterometer sensor
NSCAT onboard ADEOS (NASDA) from August 1996 to June 1997. Following the NSCAT, JPL will launch the
next generation scatterometer sensor SeaWinds aboard QuikSCAT and ADEOS-II in early 1999 and in fall 2000
respectively. These scatterometer instruments can provide us with homogenous and global data since 1991 to
future continuously.
3. Quality and features of scatterometer data
Table 1 shows the requirements of scatterometer sensors. According to calibration and validation reports,
scatterometer wind velocity data have high quality for wind speed. The accuracy is equal or lower than 2m/s and
acquires its requirement Wind direction data also have good quality, although they have an ambiguity problem
for their retrieval. The accuracy is equal or slightly larger than the specification, 20deg. Therefore it would not be
a serious problem for climate use.
The horizontal resolution of scatterometer wind data is good enough for detecting synoptic weather patterns.
Furthermore the data coverage is also fine. Since every scatterometer sensor is onboard a polar orbit satellite, it
can provide us with nice coverage over the ocean with its wide observational swath. For example NSCAT
observed wind over at least 90% of the ice-free global ocean every 2days. The data are useful for monitoring both
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ocean surface snapshots and global climate changes.
Table 1: Requirements of scatterometer sensors
Accuracy
Satellite/Sensor
ERS-1,2/AMI
Din ±20°
(ESA)
Spd: ±2m/sorl0%
METOP-l,2,3/ASCAT
Din ±20°
(EUMETSAT)
Spd: ±2m/sorl0%
ADEOS/NSCAT
Din ±20°
(NASA/JPL)
Spd: ±2m/s
10%
QuikSCAT/SeaWinds
Din ±20°
ADEOS-II/SeaWinds
Spd: ±2m/s
(NASA/JPL)
10%

Range
Din 0-360°
Spd: 4-24m/s
Din 0-360°
Spd: —
Din 0-360°
Spd: 3-20m/s
20-30m/s
Din 0-360°
Spd: 3-20m/s
20-30m/s

Resolution
25km

Swath Width
500km

25/50km

2x500km

25km/50km

2 x 600km

50km

1800km

4. Applications
- Ocean Surface Wind Data
Satellite-borne scatterometers provide us with data over the ocean, where the lack of conventional data is a
serious problem. They enable us to monitor weather patterns, monsoon, tropical cyclones and other severe storms.
The ocean surface wind is an important factor of air-sea interaction, because it drives ocean wave and current
Continuous and homogeneous wind observations by scatterometers can play an important role for monitoring the
changes of not only ocean surface wind pattern but also ocean structure. There are many reports describing that
scatterometer data reveal the regime changes of the patterns over the equatorial Pacific caused by the onset and
the end of El Nino events.
Not only for monitoring, the wind data are valuable for weather forecasting. There are some reports that four
dimensional data assimilation of the data on NWP model makes its analysis and forecast skill improved. The
analysis is so useful for climate monitoring. Besides the NWP use, the wind data are important observations for
ocean model and air-sea coupling model.
- Microwave Backscatter Data
Scatterometers don't directly observe wind velocities but microwave backscatters which are varied by ocean
surface roughness. Hence wind velocities are retrieved by an inversion process from backscatters to winds. On the
other hand backscatters over solid surface can be also obtained. There are examinations te apply the data for solid
surface detection, such as sea-ice, snow and vegetation. Some papers report mat the recent sea-ice extent and
thickness around the Polar Regions, which are retrieved from scatterometer data, are decreasing.
5. Data suppliers
ESA and JPL distribute their scatterometer wind and backscatter data on CD-ROM and tape. JPL also
distributes NSCAT data on Internet IFREMER, which is neither sensor nor satellite producer, supplies ERS-1,2
scatterometer wind data on CD-ROM and tape.
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REPORT OF RAPPORTEUR ON DATA HOMOGENEITY, STATISTICAL
PROPERTIES OF DATA, DATA SET REGISTRATION AND METADATA
WITHIN THE CCL WORKING GROUP ON CLIMATE
Gerhard Muller-Westermeier
Deutscher Wetterdienst
Germany
November 1998
Introduction
The task of this Rapporteur contains several items which are to a certain extent interconnected, but
may also be investigated seperately. There are two main topics: metadata and homogeneity of
data. Detailed and comprehensive metadata are a prerequisite for successful homogenization but
the results of homogeneity tests are also to be included in metadata files.
Definitions
Metadata generally is information about data. There are two different types of metadata:
—

data describing data files, their physical and logical structure, their location, conditions for
access, etc.; and

—

information explaining how data were produced (location and instrumentation of
measuring stations, procedures for data processing (formula for daily mean, etc.) for the
present situation and backwards in time to decribe the whole station history.

While the first of these is similar to all kinds of data files independent of their content, the second is
of special interest in climatology. This is therefore assumed to be the main field of interest to
concentrate on.
The expression homogeneity has different aspects as well. In statistics a set of data may be called
homogeneous when it is governed by one frequency distribution. Inhomogeneous data sets may
be grouped into homogeneous subsets.
In climatology, spatial and temporal homogeneity is of special importance. The homogeneity of
time series is crucial for the investigation of climate change. This is therefore assumed to be the
main field of interest.
Two steps in data processing may be identified:
—

to find and document inhomogeneities (their existance, location, type, size, relevance);
and

—

to homogenize inhomogeneous data sets.

While the first step is indispensable for the use of time series in climatological research, activities to
achieve the second step depend on the type of application of the data.
In some cases the knowledge of inhomogeneities may be sufficient. This may be particularly
reasonable if the results of the statistical tests cannot be improved upon or are verified by
information from the metadata. In this case the effect of homogenization can only be a transfer of
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information from reference stations to the stations tested. In such cases the inhomogeneous data
might as well be replaced by some data interpolated from the neighbouring stations.
As soon as some non-statistical information is available, the homogenized data are of very high
value for climate research, especially the investigation of climate variability and the validation of
climate models.
Activities
According to the workplan proposed in 1997, the same activities seem useful for both major topics.
These activities have been as follows:
Reports on existing possible procedures have been and still are being collected from
literature, including information on what has already been done in CCI working groups and
by former rapporteurs.
To get an overview of procedures used or planned by members of WMO, questionnaires
on metadata and on homoneneity testing have been developed: they are intended to be
distributed to all Members of WMO. See Attachment 1
-

Participation in the Second Seminar for Homogenization of Surface Climatological Data
held in Budapest from 9-13 November 1998 gave a very good opportunity to get an
overview of the state-of-the-art and activities going on in the climatological community on
homogeneity testing and homogenization as well as related metadata. To sum up the
results of the seminar the participants formulated some recommendations. A draft version
can be found in Attachment 2.

Results
Metadata
Literature in this field is still relatively sparse. Probably a lot has been done in many places but has
not been published.
To a wide extent historical metadata are stored in the archives of national meteorlogical services
but are not yet on computer-readable media so that access is rather limited. Mostly information is
written in the national language which makes it difficult to use internationally.
However, several national meteorological services (NMSs) have started to digitize information on
station histories. The coutnries of northern Europe in particular have already done a lot of work in
this field.
Some coding sytems have been developed to make information independent of national languages
(e.g. developments by the Finnish meteorological service). However, implementation proved to be
difficult as the coding system became quite extensive and at least some information could not be
coded effectively, e.g. detailed descriptions of measuring stations may remain as text.
Therefore up to now such coding has not been applied on a larger scale and most metadata files of
station histories are still simple text files, usually in the national language, so that it is rather difficult
to use this information outside the NMS which produced them.
Homogeneity
Time series of various climatological parameters react quite differently to different possible causes
for inhomogeneities and the effect may be different within seasons and for different statistical
parameters (mean, variance, extremes). In principle therefore homogeneity testing may be a
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virtually endless task.
parameters.

For practical reasons one has therefore to concentrate on some key

To find inhomogeneities in time series in principle any statistical test, which compares a statistical
parameter of two data samples, may be used. But usually special homogeneity tests, which check
the whole length of a time series in one run, are used. As most climatological parameters are not
normally distributed, these tests should be non-parametric but in practice some parametric tests
can also be used effectively.
As long as sufficient reference stations exist, relative tests, which compare a time series with time
series of surrounding stations, are preferred because they are more efficient. However, such tests
cannot find inhomogeneities resulting from changes in data processing which were introduced
simultaneously in a whole observing network. Therefore reference stations outside the national
network should be included as far as possible.
For individual time series, which date back in time so far that there are no reliable reference
stations any more, absolute homogeneity tests have to be used as well.
Generally the use of statistical tests should not be the only step in the investigation of homogeneity.
Whenever possible, i.e. in cases where station history is well documented and where sufficient
parallel measurements have been conducted for relocations and changes of instrumentation, a
homogenization based on this quantitative information should be undertaken first.
After this, statistical tests may find further inhomogeneities in the time series. The results of such
statistical homogenization procedures then have to be checked again with the existing metadata.
The data of break points in particular should be adjusted to events in the station history, as far as
they can be found.
Unfortunately in many countries metadata concerning station histories are quite fragmentary,
especially for the older parts of the time series, so that statistical procedures remain the main
method of homogenizing climatological time series.
Research and development of homogenization procedures are still going on so that up to now it
has not been possible to recommend one single test. However three main procedures have been
tested and used by several NMSs:
—

the standard normal homogeneity test (SNHT) developed by H. Alexanderson in Sweden;
the Multiple Analysis of Series for Homogenization (MASH) developed by T. Szentimrey
in Hungary; and
a test developed by O. Mestre in France.

The SNHT has been used as a standard test in most NMSs in Northern and Central Europe.
Though it is not a parameter-free test, it has been used successfully for the homogenization of
annual, seasonal and monthly series of temperature, precipitation, sunshine duration and other
elements, including derived parameters such as the number of days exceeding some threshold
values.
The other two tests have a better mathematical basis as they are parameter-free and do not rely
on homogeneous reference series. But up to now they have not been so easy to apply to a larger
number of times series.
Special problems appear with time series of derived parameters, daily data, and extreme events.
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For the homogenization of derived parameters some promising tests have been undertaken to
apply the correction factors for the monthly values of the basic parameters to the daily data and to
derive the parameters from those modified time series of the basic parameters.
For daily data and extreme events homogenization has not so far been possible as changes in the
station history, which have caused the inhomogeneities, may produce quite varying effects in
different weather situations. A homogenization of time series separated into series for different
weather types could perhaps be a solution.
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Attachment 1

Questionnaire on Homogeneity Tests and Homogenization of Climatological Time Series

Climatological time series very often contain trends, variations and sudden changes, which are not
caused by variations of climate but by changes in instrumentation, observing procedures, or local
environment as well as by relocations of the stations.
To be of practical value therefore, climatological time series must be checked for such
inhomogeneities and adjusted as far as possible.
This questionnaire is intended to gain an overview of the situation concerning testing of
homogeneity and the subsequent homogenization of climatological data series in National
Meteorological and Hydrological Services of WMO Member countries. The results of the
questionnaire will be used to develop some guidelines to help national services to upgrade their
climatological databases and to improve the international comparability of climatological time
series.
Please give details and attach examples, wherever possible.
For further information or comments, please contact directly the WMO Commission for
Climatology's (CCI) Rapporteur on Data Homogeneity, Statistical Properties of Data, Data Set
Registration and Metadata within the CCI Working Group on Climate Data
Gerhard Muller-Westermeier
Deutscher Wetterdienst
Abteilung Klima und Umwelt
Postfach 10 04 65
D-63004 Offenbach
Germany

Fax:

69 - 80 62 - 2993

E-mail: gmueller-westermeier@dwd.d400.de
1. Is there any homogeneity testing of climatological time series done in your Service?
O

yes

O

no (go to 8)

2. Which statistical tests are used (please list)?

3. Is there any standard procedure for homogeneity testing in your Service?
O

pure statistical procedure (please describe)
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combination of statistical procedure with evaluation of metadata
(please describe)

other (please describe)

none
4. Is there any homogenization of climatological time series, to produce adjusted series in your
Service?
O

no (go to 8)

O

yes (please briefly describe the process or routine)

5. What is the temporal resolution for the homogenization of climatological time series?
O

year

O

season

O

month

O

other (please describe)

6. Which parameters have been or are planned to be homogenized?
O

already homogenized (please list)
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homogenization in progress (please list)

O

homogenization planned (please list)

7. Do you see any need for an improvement of homogeneity tests and homogenization in your
Service?
O

no

O

yes

8. Would you like some guidance from WMO in the field of homogeneity testing and
homogenization?
O

no

O

yes

9. Do you see any need for international standardization of homogeneity testing and
homogenization?
O

Remarks:

no

O

yes
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Questionnaire on Climatological Metadata

Metadata generally is information about data which is needed to understand the content and
optimise the usefulness of the data. Included is directory level metadata which is general
descriptive information needed to locate and identify the data such as the parameter, date, time,
and location of the observation. For the purpose of detailed historical analysis, it is important to
have another type of metadata, climatological metadata, which is information explaining, how data
were produced (location and instrumentation of measuring stations, procedures for data
processing (formula for daily mean etc.)) for the present situation and backward in time to decribe
the whole station history.
This type of metadata is crucial for work with climatological time series. To a wide extent such
metadata are stored in the archives of national meteorological services, but access is often rather
difficult, as they are not on computer readable media and are mostly written in the national
languages.
This questionnaire is intended to get an overview of the situation concerning climatological
metadata in the national meteorological services, to develop some guidelines to help national
services to save and upgrade their metadata and to improve access to and exchange of
climatological metadata.
Please give details and attach examples, wherever possible.
For further information or comments please contact directly the Rapporteur on Data Homgeneity,
Statistical Properties of Data, Data Set Registration and Metadata within the WMO Commission for
Climatology Working Group on Climata Data
Gerhard Mùller-Westermeier
Deutscher Wetterdienst
Abteilung Klima und Umwelt
Postfach10 04 65
D-63004 Offenbach
Germany
Fax:
(+69) 80 62 2993
E-mail: gmueller-westermeier@dwd.d400.de

1. Are there any climatological metadata in your Service?
O

yes

O

no (go to 6)

2. What kind of metadata is stored?
O

complete description of station history
O

on paper, maps, photos

Annex C, pg. 22

O

O

O

O

computer readable media (please describe)

O

other (please describe)

history of observation times
O

on paper, maps, photos

O

computer readable media (please describe)

O

other (please describe)

history of data processing
(e. g. formulas for computation of daily means)
O

on paper, maps, photos

O

computer readable media (please describe)

O

other (please describe)

coordinates of the observation site
O

on paper, maps, photos

O

computer readable media (please describe)

other (please describe)

O

site description
O

on paper, maps, photos

O

computer readable media (please describe)
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other (please describe)

0

O

O

reports on installation and relocation of stations
O

on paper, maps, photos

O

computer readable media (please describe)

O

other (please describe)

reports on instrumentation and exchange of instruments
O

on paper, maps, photos

O

computer readable media (please describe)

O

other (please describe)

other (please describe)

O

on paper, maps, photos

O

computer readable media (please describe)

O

other (please describe)

3. Are there any routine procedures for updating metadata in your Service?
O

no

O

planned
O
(please describe)

operational
(please desribe)
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4. Is there any digitizing routine in your Service?
O

no

O

planned
O
(please describe)

operational
(please desribe)

5. Do you see any need for a coding of metadata?
O

no

O

yes

6. Is there any coding of metadata in your Service?
O

no

O

planned
O
(please describe)

operational
(please desribe)

7. Do you see any need for an upgrading of climatological metadata in your Service
O

no

O

yes

8. Do want some guidance from WMO for the upgrading of your climatological metadata
O

no

O

yes

9. Do you see any need for a standardization of metadata?
O

no

O

yes

10. Do you see any need for an approvement of metadata exchange
O

Remarks

no

O

yes
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Attachment 2
Recommendations of the Second Seminar
for Homogenization of Surface Climatological Data
Budapest, Hungary
9-13 November 1998
1.
The participants of the seminar state that homogenization is an increasingly important part
of database building, time series analysis and decision-making processes. Meanwhile, they
underline that this development is too slow and not as widespread as it should be.
2.
As has already been expressed in the Recommendations of the First Seminar on the
Homogenization of Surface Climatological Data in 1996, testing of homogeneity and
homogenization of climatological time series is essential for the application of these time series in
research, especially for the investigation of climate variability, as the effects of inhomogeneities
may be of comparable size as natural climatic variations and expected anthropogenic climate
trends.
3.
As far as possible relative homogeneity tests using information from neighbouring stations
should be applied. However, for very long time series absolute tests will have to be used as well.
In these cases the use of metadata is of special importance to discriminate between artificial
effects and results of climate variability.
4.
National meteorological services (NMSs) should undertake efficient measures to test the
homogeneity of all long climatological time series they possess, to homogenize them as far as
possible and to make such high quality time series availble.
5.
Most homogenization methods have been developed for the analysis of temperature and
precipitation time series. It is necessary to investigate other elements, standardized data quality
and other types of meteorlogical data, including derived parameters such as the number of days
exceeding certain threshold values. It is generally important to continue and intensify research on
up to now unsolved problems.
6.
For an efficient homogenization of climatological time series a reliable basis of metadata
describing station histories is essential. Therefore all NMSs should take measures to collect all
available metadata in easily accessable data files.
7.
Before applying any statistical homogeneity tests, climatological time series should be
homogenized as far as possible using quantitatively documented information on inhomogeneities
in the metadata files (information on parallel measurements after relocation of stations, installation
of new instruments, etc., as well as information concerning formulas for the computation of daily
means).
8.
Up to now it is has not been possible to recommend a special homogeneity test as
research and development in this field is still continuing. The participants of the seminar
emphasize the necessity of taking into account the mathematical presumptions of the
homogenization methods used.
9.
The archival of the original climatological time series, at least those corrected for trivial
errors, should not be neglected.
10.
The participants of the seminar suggest that WMO should coordinate a project to produce
a report on homogenization methods. The content of this publication should be updated regularly.
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Report of the Second Seminar
for Homogenization of Surface Climatological Data

The seminar took place at the headquarters of the Hungarian Meteorological Service in
Budapest from 9-13 November 1998. Thirty-four representatives from 21 countries,
most of them from Europe, were present.
After the official opening and an invited lecture by R. Snyers (Belgium), the first three
and a half days were dedicated to reports of the participants on recent developments
concerning homogeneity testing and homogenization of climatological time series within
their national services.
O. Mestre (France) and T. Szentimrey (Hungary) presented newly-developed methods
for homogeneity testing. These tests have an especially good theoretical foundation as
they do not need any assumptions concerning the homogeneity of reference stations or
concerning the frequency distribution of the data in the time series.
The Hungarian test has been successfully used in a large national project in Austria
(ALOCLIM -Austrian Long-Term Climate) to homogenize a variety of different
climatological parameters within very long time series in Southern Central Europe.
However, most meteorological services, especially in Northern and Central Europe, use
the "Standard Normal Homogeneity Test" (SNHT) developed by H. Alexanderson
(Sweden).
Up to now mainly time series of annual, seasonal, and monthly mean temperature and
amount of precipitation have been homogenized. The problem to homogenize time
series of daily values and extremes is still unsolved.
In many reports the importance of metadata concerning station history for an efficient
homogenization of climatological time series was pointed out.
During the final one and a half days of the seminar various software packages for
homogenization could be tested, mainly the Hugarian test and various applications of
the SNHT from Denmark, Switzerland and the Czech Republic.
Finally, the participants of the seminar formulated some recommendations for the
application of homogeneity testing and homogenization procedures and desirable future
activities of the international climatological community.
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PRELIMINARY REPORT BY THE CCL RAPPORTEUR
ON PROCESSING OF DATA FROM AUTOMATIC OBSERVING STATIONS
IN LIAISON WITH CIMO
(Ernest Rudel, Central Institute for Meteorology and Geodynamics, Vienna, Austria)

1.

INTRODUCTION

There is a growing need for meteorological data in support of a range of activities such
as environmental monitoring, transport (by road, rail, sea and air), agricultural research and
planning, the mining, manufacturing and construction industries, and educational and
recreational activities. As a result of this need, and recognizing that it is often difficult to obtain
manual observations at weekends and overnight, many authorities are turning to the use of
AWS. Many of these authorities are asking their National Meteorological Agency for advice on
these AWSs; particularly when they require data which are compatible with the data obtained
by that service for research purposes, or to support the meteorological service in the provision
of services to the authority.
I expect that in about thirty years AWS will replace conventional weather observing
systems at most sites. Automation of surface weather observations reduces costs, increases
areal coverage and provides data continuously at frequent intervals and for any observation
time. On top of it these systems eliminate the subjectivity inherent in manual observations such
as visibility, cloudiness and estimates of the winds.
Because of many changes in sensor design, in observation techniques, in the
interrogation time and data processing algorithms the new generation of weather stations will
inevitably introduce inhomogeneities into the climatic record of sites with a long history of
conventional observations. Data measured on the same place and with the same environmental
conditions but by different systems usually show slight discrepancies. Due to one of the most
important questions of today "Changing Climate?" there should be brought special emphasis on
the homogeneity of the meteorological data series. Different guidelines and standards for
archiving data of AWS are used on national levels and in some of the results of time series one
can see quite clearly the influence of the changes of measuring and averaging techniques.
2.

THE RECOMMENDATIONS OF CIMO
CIMO-XII Session adopted the following recommendations:
Recommendation 2: Computational Formulae and algorithms for use in automated
observing systems
Recommendation 4: Requirements, evaluation and validation of new automated
systems
Recommendation 5 : Automatic Weather Station (AWS) Reporting Code
Considering: the importance of data homogeneity and compatibility on a global basis.

3.

PROPOSED WORKING PLAN
Work closely with other rapporteurs and with CIMO concerning automated stations
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network, instrument calibration, intercomparison procedures and quality control.
Review and prepare techniques for guidance material on data processing and quality
control procedures involved in the conversion of conventionally-operated stations to
automatically-operated stations with special emphasis on the homogeneity of the data
time series from these stations.
Review existing and recommend new criteria for the quality control and management of
data from automatic stations.
4.

ACTIVITIES

Participating at the WMO Technical Conference on Meteorologicical and Environmental
Instruments and Methods of Observation (TECO 98) in Casablanca, 13-15 May 1998.
As another part of the task as rapporteur namely to review existing and recommend new criteria
for the quality control and management of data from automatic stations and to establish
guidelines and propose standards for the implementation and archiving of data from automatic
meteorological stations, including averaging techniques and temporal and spatial resolutions
there will be organized a Second International Workshop on Experiences with Automatic
Weather Stations in Operational Use. This workshop will be held in September or October 1999
in Vienna.

Annex D

Review of Issues Associated with
Climate Data Requirements for
Programmes of the World Meteorological Organization
(A consultancy report prepared for the World Meteorological Organization)
Reid Basher
National Institute of Water and Atmospheric Research (NIWA)
Wellington, New Zealand

Summary
There are numerous climate issues and opportunities facing the international community
that require the exchange of historical and current climate data between countries. These
include the detection of climate change, the monitoring of the current state of the climate
system, the prediction of the El Nino and other seasonal climate variations, the assessment
of climate change impacts, and the sustainable management of regional resources.
Previous reports by WMO committees have concluded that the international framework
developed to enhance the exchange of meteorological data (WMO Congress XII Resolution
40) provides a basis for the necessary exchange of climate data. However, many matters
remain to be clarified in respect to its implementation to climate applications, which have
significant differences to weather forecasting. One task is to identify the data sets that need
to be exchanged in order to meet the needs of WMO's climate-related programmes. The
present report examines the general requirements for data exchange, particularly in terms of
the four thrusts of the Climate Agenda. It recommends a set of practical steps that can be
taken to advance the use of Resolution 40 in the climate field.

This report was prepared at the request of the WMO Secretariat and is a voluntary contribution by
NIWA to WMO. It was drafted over the period 23-27 November 1998 in Geneva in preparation for the
following week's meeting of the Commission for Climatology's Working Group on Climate Data. This
final report incorporates feedback from the Working Group and from WMO officers but is otherwise the
independent work of the author and has no formal endorsement by WMO.

29 January 1999

1. BACKGROUND
The international exchange of historical and current climate data is essential for many
important purposes, in particular the detection of climate change, the monitoring of the
current state of the climate system, the prediction of the El Nino and other seasonal climate
variations, the assessment of climate impacts, and the sustainable management of regional
resources. A significant part of the required data is produced as part of the routine
acquisition and dissemination of weather data for weather forecasting purposes. Nonmeteorological data such as océanographie data are also needed.
In 1995, against a background of national pressures toward commercialisation and costrecovery policies, and fears of potential restrictions on the international exchange of
meteorological data, the WMO developed its "WMO policy and practice for the exchange of
meteorological and related data and products including guidelines on relationships in
commercial meteorological activities" (Resolution 40 (Cg-XII) and four annexes).
This key policy adopts as a fundamental principle the commitment to broadening and
enhancing the free and unrestricted international exchange of meteorological and related
data and products. The term free and unrestricted is defined as non-discriminatory and
without charge (i.e. no more than the cost of reproduction and delivery).
The full resolution and annexes should be consulted for the precise working of the
resolution. Three principal practices are described. Firstly, Members shall provide on a free
and unrestricted basis the "essential data and products" that are necessary for the
protection of life and property and the well-being of all nations, and it lists a minimum set of
these in its Annex 1. Secondly, Members should also provide the "additional data and
products" which are needed to sustain WMO Programmes. It is noted that WMO Members
may be justified in placing conditions on the subsequent re-export of these additional data
for commercial purposes outside of the receiving country (the term free and unrestricted is
not used here.) Thirdly, Members should provide free and unrestricted access to all data
and products exchanged under WMO auspices to the research and educational
communities for non-commercial purposes.
The status of the various types of climate data under Resolution 40 remains to be clarified.
A certain amount of climate data is automatically generated within the data types listed as
"essential" in Annex 1, such as item 1 (six-hourly synoptic data) and item 4 (upper air
sounding networks), while item 5 specifically identifies
"All reports from the network of stations recommended by the Regional
Associations as necessary to provide a good representation of climate, e.g. data in
CLIMAT/CLIMAT TEMP and CLIMAT SHIP/CLIMAT TEMP SHIP codes, etc."
To date, it appears that the term "a good representation" has not been defined and that no
recommendations by the Regional Associations (RAs) on the item have been developed.
A detailed list (64 items) of "the total data requirements for international exchange to support
all WMO Programmes and WMO-sponsored programmes" together with an associated list
of over 100 data products, has been recommended by the Commission for Basic Systems
(CBS) in 1996 (CBS-XI (Rec. 1)). This was based on the work of the Inter-Commission Task
Team on Data and Product Requirements (WMO, 1995). The recommendation lists many
variables and products important to climate and includes the item "climate-related analyses
(e.g. climate system monitoring and climate normals)". The need for metadata is also noted.

The CBS recommendation includes an extensive list of surface climate data, though it has
an orientation toward real-time meteorological operational needs (as Resolution 40 also
does) and provides little guidance of the spatial and accuracy needs of climate activities. It
does not elaborate the specific needs for exchange of historical information in respect to
longer time scales, e.g. for climate system modelling or climate change detection.
In 1997, the Executive Council (EC-XLXIX) requested that CCI "give special attention to the
matter to help clarify the aspects of Resolution 40 pertaining to the international exchange of
climate data and products", in response, CCI-XII set up the Task Team on Climate Aspects
of WMO Resolution 40, which met on 10-11 June 1998. The report on its deliberations
(WCDMP-36; WMO/TD-No. 925, September 1998) canvassed many related topics, such as
the United Nations Framework Convention on Climate Change (UN/FCCC), international
initiatives to develop legal intellectual property protection for databases, World Data Centre
(WDC) policies, and the role of the Internet. It noted a number of unresolved issues and
recommended that a review be conducted of the data needs of WMO programmes and of
related conventions. It was proposed that this be done in time for consideration by the CCI
Working Group on Climate Data at its December 1998 meeting and subsequently by CBS.
The present report provides the first step of the recommended review. In the time frame
available (a few days), only the broad scope of the issue has been addressed. Considerable
ongoing work will be required to develop the detailed information needed to set formal policy
and practices. A draft of the report was presented to the meeting of the CCI Working Group
on Climate Data, 30 November - 4 December 1998. Feedback from participants and from
the Vice President of CCI has been incorporated in the present final report.
2. IDENTIFYING THE CLIMATE DATA REQUIREMENTS OF WMO PROGRAMMES
The relevant WMO programmes are numerous and include not only those directly or largely
managed by the WMO, such as the World Weather Watch (WWW), the World Climate
Research Programme (WCRP), the World Climate Data and Monitoring Programme
(WCDMP), the World Climate Applications and Services Programme (WCASP), and the
Agricultural Meteorology Programme (AgMP), but also affiliated programmes that involve
substantial external participation, such as the ICSU-led International Geosphere Biosphere
Programme (IGBP), the World Climate Impacts and Assessment Response Strategy
Programme (WCIRP) managed by UNEP, the International Decade for Natural Disaster
Reduction (IDNDR) activity, and the Intergovernmental Panel on Climate Change (IPCC)
assessment processes.
In due course, all of the components of the programmes will need to be systematically listed
by the programme managers and in each case their requirements for climate data and
products identified. One model for how this might be documented is the
GCOS/GOOS/GTOS computer database in which user requirements and measurement
system capabilities are assembled and compared (see WMO/TD No. 913). This database is
maintained by the WMO secretariat and is primarily oriented to satellite observation systems
but the approach at least, if not the software, could be generalised to other types of
observation systems.
Within the database, user requirements have been established for WCRP programmes
(ACSYS, CLIVAR, GEWEX, SPARC), GCOS (atmosphere, ocean, terrestrial), and for the
physical and biological needs of GOOS, GTOS, and IGBP. In each case, the information

specifies the minimum desired values and maximum useful values for each of the following:
horizontal and vertical resolution, observation cycle, delivery delay, and RMS and bias
accuracies. For some climate purposes, it may be necessary to add other parameters, such
as integrating period, record homogeneity, and site qualifications.
Typically, the requirements of programmes in the database have a global or regional
perspective and are driven by fairly specific research needs. For example, GEWEX lists just
19 variables, all relating to water physics, as required for modelling and analysis of the
hydrological cycle at global and regional scales. However, recently there have been moves
to develop user requirements around more specific applications, e.g. hazard mitigation, and
transport services. About 400 individual requirements are listed in the database at present,
albeit with many overlapping requirements.
The World Climate Data and Monitoring Programme and the World Climate Applications and
Services Programme serve multiple needs and their climate data requirements will amount
to many hundreds of different raw data types and summarised data forms. For example, the
WMO-sponsored CLICOM PC-based climate data management system lists 464 different
elements. This large number reflects the numerous forms of climate information and hence
numerous potential user requirements that might be defined.
An issue for surface observations, relative to the satellite systems, is the highly variable
spatial characteristics of surface network implementations and data type, arising from
reasons of topography, practicality and cost, and from the widely varying specific needs of
user communities. Additionally, the different levels of network resourcing in different
countries may mean that some national networks may not meet a minimum desirable
density, while at the same time other countries might resist any obligation to supply spatially
dense data to neighbours who choose not to support a similar density of observation.
Conventional surface climate observations therefore present a rather complex problem in
setting any standard "user requirements" statements suitable for use with Resolution 40.
A particular characteristic of climate data, which is different from data required for short-term
weather forecasts and warnings, is the importance of long historical records and hence of
climate databases. Climate applications may require historical climate data or real-time
climate data or both, according to the application's objective. From the perspective of data
exchange policy, the two types of data are inevitably intertwined and must be considered
together. It is important to note that Resolution 40 and the CBS-XI Recommendation 1 give
little consideration to climate databases and provide no guidance on the exchange of data
from them.
3. DATA NEEDS OF THE CLIMATE AGENDA
Rather than attempt to define requirements at the microscale of individual or project use,
where clearly the task is rather large, this report confines itself to the macroscale, by
considering the implications at the broad programme theme level. The Climate Agenda is
the top-most climate programme level in the WMO and covers all of WMO's climate-related
programmes. The needs for climate data and products and their international exchange are
therefore examined in terms of the Climate Agenda's four thrusts as follows.
Thrust 1 : New frontiers for climate science and prediction

The development of climate process knowledge and modelling and predicting capabilities is
highly dependent on the availability of comprehensive quality data sets, for global, regional,
and special experiment domains. Such work is primarily managed under the World Climate
Research Programme. The study of long-term climate variation and particularly the
detection of climate change requires high quality historical and current data, including
metadata, from all parts of the globe. Trends at a national level can only be validly
interpreted in the context of trends and processes occurring at the regional and global
scales. The detection of trends in climate extremes requires detailed daily data. Research
on seasonal to interannual climate prediction often requires global data sets of high spatial
resolution. Regional research requiring exchange of climate data will include such things as
studies of monsoon processes, mountain climates, desertification, and long-range transport
of pollution.
To a large extent, the data requirements for this thrust are being specified via the
GCOS/GOOS/GTOS database process referred to above. These requirements focus on
variables that are important to processes rather than to users, and typically they assume a
spatial resolution of about 100 km, which is practicable for today's modelling capabilities and
measurement systems.
It is often assumed that it is possible to separately consider the global, regional and national
needs for climate data. However, the complexity of climate interactions over both large and
small scales, together with the growing resolution of climate models, means that there is
already a need for global and regional data sets at a density comparable with many national
networks. There is a trade-off between the domain size of the model and the density of data
required; smaller regional models are already being run at resolutions below 10km in
research work. Future models inevitably will seek to use data at such higher densities,
especially in complex terrain or where small-scale atmospheric processes are important.
Initially the demand will be for research, whose needs for data exchange may be covered by
Resolution 40, but the operational implementation of the models for routine services will
quickly follow.
To achieve the potential progress available under this thrust, for both the globe as a whole
and for any particular country, it will soon become desirable to exchange large amounts of
data, quite possibly at the greatest available density. This type of demand is likely to conflict
with some countries national policies to charge for data or to withhold it for strategic
reasons. In addition, the practicalities of achieving the exchange of the large data volumes,
especially under the WMO's existing Global Telecommunication System's (GTS) "forward
and store" method, remain to be determined. The alternative approach, where users
download data sets on demand, or a combination of the two, may prove more suitable.
It can be noted that some multilateral meteorological research projects have developed
protocols for the exchange and use of high-volume national data sets by project participants.
This experience may provide lessons for WMO's more general situation.
Thrust 2: Climate services for sustainable development.
There are a wide range of uses of climate information in design, planning, management, and
in associated applications research and development. Real-time monitoring and prediction
services are of key importance. The main relevant programmes are the World Climate
Applications and Services Programme (especially its Climate Information and Prediction
Services (CLIPS) project), the Agricultural Meteorology Programme, and the International
Decade for Natural Disaster Reduction activity.

For local planning purposes that are part of WMO programmes, such as the estimation of
normals and of the return periods of extremes, the historical data of a country usually will be
sufficient by itself and there will be little if any need for data to be exchanged.
However, for some planning and research purposes there will be situations where the
exchange of either historical or current data is required, for example in projects involving
issues that extend beyond national borders, such as watershed management, flood risk
estimation, drought assessment, and the long-range transport of airborne pollution or pests
or disease vectors. It is interesting to note that in each of these examples, some data types
will be required at high spatial density, such as rainfall, wind, and satellite images.
In less developed countries, whose data sets are sometimes short or broken, the use of
analogue data from neighbouring countries may be the only way an analysis can be
achieved. This may include the provision of normals, basic climatologies and maps
Generally, the exchange of data for planning and research purposes will occur in an "on
request" basis, and will comprise complete data sets that have been carefully quality
controlled and archived.
Real-time climate monitoring and seasonal climate prediction are critical to natural disaster
reduction and sustainable development. The data needs are similar and for the purposes of
this review they are best considered together. They are both primarily concerned with
climate anomalies, which means that they require good current data plus accurate
climatologies of normals and probability distributions against which anomalies can be
estimated and changes in probabilities can be predicted.
Real-time climate monitoring is effective only if set in a broad geographical context
extending beyond national borders, as anomaly patterns are often of regional scale or
greater. This of course requires regional and global exchanges of data. Similarly, because
the sources of climate anomalies occur on a relatively large scale, the modelling and
prediction of anomalies require geographically extensive data to initialise models and to
subsequently test their performance.
As a general rule, the smaller the country, the more it will depend on information from
neighbours to understand the regional context in which its climate fluctuations are occurring.
This includes not only seasonal scale variations, but also the estimation of damaging
extremes, where the quality of estimates will depend on the geographical extent of data that
can be called upon.
The GCOS Surface Network (GSN) will meet general global needs but for some purposes,
such as regional drought monitoring, data will be needed at a higher density (e.g. station
spacing of perhaps 200 km) than that provided by the GSN. In future, the spatial resolution
of the input data required for climate system monitoring and modelling, and of the resulting
forecast products, can be expected to reach those of moderately dense national networks
(e.g. 200-km spacing). Furthermore, users will develop applications of the forecast
information on these finer scales, either directly or using downscaling techniques. The
exchange of national data will become increasingly essential to these services.
To meet the needs of real-time climate monitoring and prediction, the exchange of data
must be set up as a permanent operational routine, on a real-time or near-real-time basis. It

is not possible to provide effective services if exchanges are activated only when a country
becomes subject to anomalous conditions.
At present, the operational international exchange of real-time climate data and products is
not well organised. Climate information can be obtained from SYNOP transmissions via the
GTS, though the accuracy and completeness of these messages is often inadequate for
climatic purposes. Studies have shown that the coverage and reliability of the monthly
CLIMAT coded messages are very unsatisfactory. This should improve with the
implementation of the GSN and its data quality monitoring centres.
The raw outputs of satellite systems and prediction models are generally unusable by endusers, even by meteorologists, and must be processed into more accessible products such
as maps of cloud density, rainfall, sea surface temperature, and wind fields. At present,
these are mainly distributed by means of user downloading from the World Wide Web.
There appears to be no WMO regulation or guidance on the systematic definition and
distribution of these satellite and model products.
A fundamental fact that must be emphasised is that the reductions in human misery and the
gains in food security and sustainable development that climate information and prediction
services now offer can only be achieved through extensive international cooperation and
data exchange. This point needs to be made very clear in both national and international
fora and policies, especially among groups beyond the meteorological community. The
detailed linkages of these programme objectives to the provision and exchange of climate
data therefore need to be well spelled out.
In this respect, it should be noted that many less developed countries are among the most
vulnerable countries to the El Nino and other damaging climate fluctuations. There is a
special obligation upon all WMO Members to assist less developed countries by facilitating
the exchange of climate data and products needed to monitor and predict climate
fluctuations, to research and ameliorate their impacts, and to develop local capacities to
apply the monitoring and prediction information.
Thrust 3: Studies of climate impact assessments and response strategies to reduce
vulnerabilities
Traditionally, impact assessments are conducted on a national scale and, where required,
are aggregated to form regional or global assessments. Climatic impacts include those from
short-term variability such as tropical cyclones or the El Nino, and those from longer-term
change such as are expected from increasing atmospheric greenhouse gas concentrations.
The relevant WMO programmes include the WCRIP, the IPCC assessments, and IDNDR
activities.
While assessments and related research can be undertaken using only locally available
data, a more informed result will be obtained if data are available to set the regional context
for the study and to provide comparative results and analogues. Furthermore, there will be
many cross-border interactions that an assessment should consider, such as long-range
pollution, watershed management, and drought impacts, as well as those mediated through
trade and social interaction, for which regional and global data will be essential. Recent
IPCC assessments of the impacts of climate change have increasingly stressed the need to
address such cross-border issues.

The formulation and implementation of response strategies are similarly affected. Two
important response strategies from the WMO perspective are the use of climate information
in planning and the provision of climate monitoring and prediction services.
Historical climate information, especially on climate extremes, is needed for planning by
governments and enterprises in order to reduce vulnerability and improve the effectiveness
of investment decisions. Analyses of past trends and predictions of likely future trends form
an important part of this information.
A key theme in IDNDR and modern national approaches to emergency and disaster
management is the achievement of resilience to climatic hazards and of sustainability in
human society and the environment. For climate-related influences, these can only be
developed through close examination of past climate and past impacts of climate, where full
use of climate data is essential. This often will require the exchange of climate data.
The use of monitoring and prediction services (for both weather and climate) to help protect
communities against extreme events, requires the exchange of extensive amounts of
climate data and data products, as discussed in previous paragraphs. Within the climate
change community, it is now increasingly recognised that the impacts of climate change will
be most evident through extreme events, and that existing meteorological capabilities will
therefore form a primary means of adaptation to climate change.
The role of climate monitoring for both assessment and response strategies is specifically
identified in Articles 4 and 5 of the UN/FCCC. The most recent Conference of the Parties
(COP-4) adopted a detailed resolution on the topic (FCCC/SBSTA/1998/L.4) urging its
member parties to support climate monitoring programmes and to undertake free and
unrestricted exchange of data to meet the needs of the Convention. It also requests Parties
to include information on national plans and programmes of climate monitoring in the
National Communications that Parties are required to submit under the Convention.
The Convention has thus emerged as a primary "client" for climate information, though the
specific needs for climate data have yet to be clearly defined.
A major shortcoming of the COP resolutions is the absence of consideration of historical
climate data resources. There are pressing needs to rescue, preserve and quality control
vulnerable historical paper archives and to enter the data to electronic databases. WMO
should take the lead to ensure that this matter is addressed by the FCCC bodies. Databases
play a critical role in facilitating the exchange of the data needed by WMO programmes.
Another need for climate data arises from the development of "state of the environment
indicators". National agencies concerned with the environment, its management and the
effectiveness of environmental policies are establishing such indicators as a standard part of
their operations. Indicators of climate, climate impacts, climate change, and air quality, all
require climate data. Some indicators will require regional or global data exchange.
At the 1998 IPCC International Workshop on Adaptation to Climate Variability and Change,
several researchers raised the issue of access to climate databases, noting that charges by
some database operators were a major impediment to the investigation and development of
adaptation methods to deal with climate variability. Many specific examples were raised.
This situation appears to be not in accord with WMO Programme requirements or with
Resolution 40 (Adopts (3)).

Thrust 4: Dedicated observations of the climate system.
This thrust of the Climate Agenda underpins the other three thrusts, and to a large extent
the issues relevant to Resolution 40 have been covered already in the above paragraphs.
However, an additional point is that the thrust is concerned with data management as well
as observation programmes, and so it is the programme home for the achievement of the
infrastructure for data archiving and data exchange that is needed to meet the needs
outlined above. This includes the World Weather Watch WWW), the Global Atmospheric
Watch (GAW), the GTS, GCOS, the World Data Centres (WDC), etc.
4. MAIN CONCLUSIONS AND IMPLICATIONS
The previous section has outlined numerous circumstances where the purposes of WMO
Programmes and related programmes cannot be met without the international exchange of
climate data. The principal conclusions in respect to these needs and to Resolution 40 are
as follows.
•

The requirements for the exchange of data and products to support climate-related
WMO Programmes are extensive. There are hundreds of different data types and
product types, including some that lie outside the realm of weather elements, and there
are thousands of different climate applications and needs. The requirements vary
between countries and between regions. Special effort will be required to clarify the
boundary between what is a really requirement of a WMO Programme and what may be
considered of only national interest.

•

The detailed categorisation of data and products in terms of Resolution 40's "essential"
(free and unrestricted exchange) and "additional" categories is potentially a difficult task.
The first step should be to map out the main components and applications of WMO
programmes. Criteria need to be established to provide a sound basis for the
categorisation of essential data.

•

The CBS-XI Recommendation 1 on the meteorological data and products required to
meet the needs of WMO Programmes comprises an extensive list and will meet many
climate requirements, but a number of features remain unclear. Further attention to
spatial resolution and accuracy is required. The requirements for historical series (and
associated databases) are not explicitly considered in either this recommendation or in
Resolution 40.

•

The climate research community has developed a database of user requirements,
primarily for use in harmonising the data needs of users with the capabilities of satellite
operators. The database is maintained by WMO and provides a possible model for
assessing and documenting other WMO programmes' requirements for climate data
exchange.

•

The application of near-real-time climate data for large regions or the whole globe, such
as in seasonal climate forecasting and global change monitoring, is a relatively recent
development. Formal systems for the necessary routine exchange of near-real-time
climate data and products are as-yet poorly developed, while new types of data and
products are continually developing. The Internet and the World Wide Web are
becoming the preferred distribution channels for most users. There is a need for WMO
to accelerate action on the development of standards and procedures to address these
rapidly emerging needs.
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Climate models, applications models and remote sensing are the driving forces behind
many of the emerging requirements for the exchange of climate data and products (both
historical and real-time). The science and technologies involved are developing rapidly.
Some models may be satisfied with observations at the coarse density of the GCOS
Surface Network, but increasingly higher densities will be sought, and in the future some
global or regional models will be able to assimilate virtually all the available data (for
some areas at least). In general, the models will generate greater benefits where the
input densities are greater. There will be continuing pressure to increase the spatial
resolution of the climate data and products needed to meet WMO programmes.
The term "good representation of climate" used in Resolution 40 (Annex 1 (5)) is not well
defined. It has meaning only in terms of (a) physical climate processes and (b) user
needs. On these grounds, it is clear that there is a growing need for exchange of data at
higher densities that has been common in the past.
The use of Regional Associations to recommend networks for climate data exchange is
a practical option for deciding the regional dictates of physical climate processes and
user needs. Input of global expertise will also be required. At present there appears to
have been no work to elaborate the principles under which these regional decisions
should be made and little if any progress toward defining suitable networks.
•

Climate databases play an essential role in climate data exchange. High quality, up-todate data sets of historical data form an essential foundation of WMO programmes. The
UN/FCCC and the IPCC process have strong needs for high quality, continually updated
databases of climate information. Resolution 40 urges a strengthening of commitment to
the World Data Centres and the associated collection and supply of data. The need to
exchange historical data will have important practical implications for both the
implementation of the resolution and the operation of climate databases.
Some researchers report that charging for data in some countries and the withholding of
data for strategic or other reasons by some database operators is a major impediment to
the accessing and effective use of climate data, especially where large data sets are
required. Such impediments are at variance with Resolution 40's fundamental principle
of broadening and enhancing the free and unrestricted exchange of data and also may
be in conflict with its practice to support education and research communities
(Resolution 40 (Adopts (3)). At this stage, it is not clear whether the adoption of
Resolution 40 has resulted in an increase in the volume of data exchanged.
There are significant differences between weather forecasting and climate activities in
respect to user needs, timeliness of exchange, operational systems used and the
relative roles of the parties involved. The distribution and use of climate information
tends to be more diverse and diffuse and therefore less controllable, and the need for
historical databases is more critical. These differences will have important implications
for the interpretation and implementation of Resolution 40 in respect to climate data.

5. RECOMMENDATIONS
Although there are many complexities that will take time to resolve, there are also many
practical steps that can be taken to advance progress on the matter now. The following
recommendations for action are made.
1. Structural maps of all WMO Programmes should be prepared that list the main
applications of the Programmes to the level needed to ascertain the programme's data
requirements. An example: within the World Climate Programme there is the Climate
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Change Detection Project, and within this project there is an application to detect trends
in climate extremes.
2. A process to define the data requirements of each of the identified main applications
should be developed. It is recommended that pilot projects be undertaken to trial the
task. Possible pilot projects include (i) return periods for extreme winds for a group of
small, less-developed countries; (ii) global climate change detection, (iii) climate system
monitoring and prediction for an El Nino affected region, and (iv) climate impact
assessment for a region vulnerable to climate change and sea level rise.
3. Information should be collected during the above tasks to identify where problems have
arisen, or are likely to arise, in meeting requirements for the exchange of data for climate
purposes.
4. A study should be carried out to see if the GCOS/GOOS/GTOS user requirements
database could be extended or modified to document the needs of other WMO climaterelated programmes. This should include a trial application of the system to one or more
subsets of selected WMO Programmes.
5. Guidance materials should be developed to assist Regional Associations to undertake
the process of preparing recommendations sought under Resolution 40's Annex 1 (5).
This should cover principles, expert information and technical practicalities.
6. Criteria for the inclusion of climate data and products in the "essential" category should
be developed by CCI and tested against the information generated in the first three
steps above.
7. A survey should be made of a small sample of countries to identify issues associated
with current practices in the exchange of historical data sets needed to meet the needs
of WMO programmes, including compliance with Resolution 40, and to explore options
for reducing any problems found.
8. Dialogue should be initiated via the Inter-Agency Committee on the Climate Agenda
(IACCA) to clarify the climate data needs of participant body programmes.
9. Liaison should be initiated with FCCC bodies to identify FCCC needs for climate data
and to promote the development of a resolution for submission to SBSTA on the policy
and practices required to meet those needs. This should cover the preservation of
historical data, maintenance of climate databases and facilitation of user access and
data exchange.
10. A review should be undertaken of the effectiveness of existing operational climate
activities, for global monitoring (GSN, GUAN, etc), the regular exchange of data
(CLIMAT, CLIMAT/TEMP, etc), and the archiving and summary of data sets (WDCs,
national programmes), in the light of current WMO objectives and user requirements.
The programmes should be strengthened and inadequacies addressed as required.
11. A process should be initiated within WMO to clarify the design requirements for a
systematic global operational system of climate monitoring, data archiving, data
management and data exchange, as needed both now and in the future. This should
incorporate the comprehensive work done under GCOS and must have a scope that
includes all WCDMP activities and recognises all user communities and all user needs.
12. Further strong emphasis should be placed on communicating within WMO and in
national and international fora, the principle that many modern climate services at a
national level such as climate prediction can only be achieved through international
cooperation and the unimpeded international exchange of substantial amounts of data.
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Annex E

Year 2000 compliance problem with respect to Climate Data
Management System
General Information
With the change from the year 1999 to the year 2000 various problems are likely to
occur with software and even hardware of computer systems. The WMO Executive
Council underlined that the problem is not merely a national one but could affect the
operation of the WWW as a whole, in particular the basic observations and the
operations of RTHs, WMCs and RSMCs. It urged NMHSs to pay serious attention to
the matter to ensure that necessary changes to computer systems and applications
are made in good time.
Understanding of the problem
How the Computer Clock Works?
Every personal computer contains two clocks - a built-in hardware clock and a virtual
clock. The hardware clock (real-time clock) runs whether the system is on or off.
The virtual clock (system clock) is set to the real-time clock when the computer is
turned on and exists only while the computer is operating. While the computer is up
and running, the two clocks run independent of each other.
The system clock is a 24 hour timer and has no real concept of days; whereas, the
real-time clock tracks the time and date. In fact the system clock has no concept of
traditional hours, minutes, and seconds. It merely increments a counter 18.2 times
per second. The operating system, which is dependent upon the system clock for
the time, converts the counter into hours, minutes and seconds. As for the date, the
operating system, during initialisation, reads the real-time clock via the BIOS then
tracks the date independently based on the virtual system clock rolling over midnight.
For some reason, the real-time clocks used in today's personal computers do not
track centuries - only years, such as '96, are tracked. When the next century occurs,
the real-time clock merely indicates year '00. It is the BIOS's responsibility to track
the century and preserve that information in the real-time clock's non-volatile
memory. The BIOS assumes that the years 1900 through 1979 cannot occur, so
when the year is within 00 - 79 and the century information is 19, the BIOS sets the
century information to 20. If the BIOS does not track the century, the operating
system will be given an invalid year and most likely will assume 1980. (Microsoft
operating systems do not support dates earlier than 1980.)
Caveats
Since the two clocks run independently, the real-time clock can be set to any
nonsensical value and the operating system will not notice. Such will occur January
1, 2000 if your system does not support the year 2000. As long as the system is
running, the operating system will correctly support the occurrence of the year 2000.
Problems will occur, however, when the system is rebooted or powered off then on.
This is the first caveat - Setting the date and time just prior to the year 2000 and just
letting the new year occur is not a valid test. The real-time clock may be invalid, but
the date according to the operating system will be correct. The system must be
powered off then on to complete this type of test but there is still a catch.
The second caveat may occur when the operating system is used to set the date and
time. The system clock will always be set by the operating system. However, not all
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operating systems will concurrently set the real-time clock with the system clock. In
this scenario, the above methodology may cause a system that correctly supports the
year 2000 to fail if the operating system does not set the real-time clock as well.
Software for testing DOS/Windows PCs
A Year 2000 Check List and software for testing DOS/Windows PCs are available on
the WMO WEB Page http://www.wmo.ch. To test your PC read the information file,
download the executable file (in Netscape click-on it with your right mouse button,
select "Save this link as ...") and rename the file from 2000.bin to 2000.exe. (If this
does not work you can download the file via anonymous FTP from www.wmo.ch file
/ln-box/year-2k-news/2000.exe).
Those users, who have no Internet facilities, can request from a supporting centre a
diskette with three files: 2000.exe, y2k-read.txt and y2k-chec.htm. The last one
includes a Year 2000 Checklist: for a system to be identified as Year 2000
Compliant.
What to do if a PC fails the compliance test
Based on the latest information we have received on this issue you may not have a
significant problem. For most PCs the clock failure is easily dealt with. To determine
the exact nature of the problem and the appropriate response please perform the
following steps for PCs that fail Year 2000 compliance tests:
1 .Change the date on the computer to 2 January 2000 (double click on the time in
Win95 or use the DATE command in DOS).
2.Turn off the computer (shut it down correctly in Win95).
3.Turn the computer back on and check the date.
a) If the date is correctly reported as 2 January 2000 then the PC is pseudocompliant. The first time it is turned on after 1 January 2000 the date will be incorrect
and must be changed manually. However, once it is changed it will be correct from
that date forward.
b) If the date is incorrect after the reboot then the PC is "softly" non-compliant. The
PC BIOS can be updated or, much more simply, you can enter the correct date
manually whenever the PC is rebooted. The best way to ensure that is done is to add
DATE as the first command in the AUTOEXEC.BAT file. With that minor
inconvenience the PC will continue to function normally. There is inexpensive
software available from http://www.RighTime.com that will automate this process for
many PCs.
c) Only if the PC returns an error message when you try to enter a date with the
year 2000 is the PC truly non-compliant. In that case the BIOS must be updated or
the PC must be replaced. That will be difficult but the odds are good that few if any of
your PCs will have this problem.
4.Do not forget to change the date back to the correct date and reboot each of your
PCs after performing the above test.
Note: After the year 2000 the file manager in Windows 3.1 will display file dates
incorrectly. It is only a display problem and the dates are stored correctly within the
PC. There is a fix for this available free of charge from www.microsoft.com.
Character Codes Which Carry Year Information
The character codes, which include a reference to the year and software processing
these codes, could potentially be affected. The following codes have a three-digit
element JJJ for coding of the hundreds, tens and units of the year. Members should
investigate potential impacts on their operations.

3FM 71 CLIMAT Report of monthly values from a land station
FM 72 CLIMAT SHIP Report of monthly values from an ocean weather station
FM 73 NACLI, CLINP, SPCLI, CLISA, INCLI, Report of monthly means for an
oceanic area
FM 75 CLIMAT TEMP Report of monthly aerological means from a land station
FM 76 CLIMAT TEMP SHIP Report of monthly aerological means from an ocean
station
CLICOM system
The CLICOM system uses PC-based hardware, DOS and Windows operating
systems, commercial packages and specially developed so-called "core" software. It
also
includes
climatological
databases
and
climatological
archives.
The CLICOM "core" software was developed to deal with the observational data
taken in the 19th and 20th centuries. Four digits are used for the year information
(there is no truncation of two digits belonging to the centuries). This is why it is quite
likely that the "core" software and the database and archives are Y2K compliant.
However, some experts have concern about subroutines, which check the time and
dates of creation of some CLICOM files.
It is important to take into consideration that CLICOM systems around the world use
a very wide range of hardware platforms including 286-, 386-, 486- and Pentiumclass machines. They also use a very wide range of operating systems from DOS 3.3
and to Windows NT. Finally, the CLICOM systems use DataEase Database
Management commercial packages ranging from versions 2+ to versions 5+.
It is very likely that the old CLICOM systems, which are at the end of their life span,
will be very difficult to put in operation after 31 December 1999 because of the old
hardware, operating system and DataEase non-compliance. Probably, it is better to
invest in replacing old hardware with Pentium PCs, old operating systems with
Windows 95 and Windows NT, and old DataEase with DataEase 5+. All the
replacements are Y2K compliant. The replacements are supported by the new
version of CLICOM "core" software (version 3.1), which is available now for testing at
the FTP server of the Russian CLICOM Area Support Centre. The version will be
ready for distribution in the early 1999.
DataEase and Dates
The following information has been taken from an article "Getting Ready for 2000" of
Mr Graham Smith (http://www.plmconsulting.com/y2kmain.html), PLM Consulting, Inc
to give a particular information on the DataEase Y2K compliance.
Versions of DataEase prior to 4.5 will not run after 12/31/99. There are a number of
products like DataEase 4.24 that were built with compilers that can not deal with the
change over. Most of these products will simply refuse to run or will blow up with
some error message when started. A good strategy for you to follow in testing what
will and will not run in the next millennium is to take a day and change the system
clock on your PC and just start running things. Run every program you can and find
out what will fail. If it fails and you figure you are going to want it, start looking for an
upgrade or a replacement.
Now, this simple test is not going to help you find problems in your programs that are
related to dates. These problems will surface when you find that your program thinks
that 01/01/00 is January 1, 1900 and there is nothing you can do to make it think
otherwise. To find these problems you will have to dig deeper.
It is suggested to take a few days between now and then and test out every program
you have that uses dates. While this may seem to be a lot of work, consider what will
happen if you don't find this out until it's too late! Also, start checking out
CompuServe and the Internet for information on the products you use.
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DataEase stores a date as a two-digit value. A setting in the Database Configuration
controls how it uses these two digits. This setting allows you to specify a 100-year
range of dates by specifying the lowest year that will be stored in this database. By
default, this value is 1 which would mean that the lowest date you could store is
January 1, 1901, and the highest date is December 31, 2000. The highest value you
can specify is 75 which would give you a lowest date of January 1, 1975, and a
highest date is December 31, 2074. Now, unless you have dates going back into the
early 1900's, you should have a fair amount of time to deal withlhe problem (actually,
if you leave things at the default value, you really have until 2001 before things break.
But one year more or less makes little difference at this point.) This already puts us a
giant leap ahead of the mainframe guys who are stuck with a year field that is not
variable span of time. Or does it? It does unless you do date related functions in
fields other than date fields.
A Final Word
How you go about fixing the problem largely depends on what needs fixing. The
primary thing you will have to do is make sure you are using real dates for anything
related to sorting or selecting across years. That means you will need to convert any
routines that select or sort on a string to use a date field in the same form or modify
the string to deal with the new century. If there isn't a date field in the form you can
use, you will have to create one.
If you are going to upgrade to DfD 5.x (or already have), you will have the extended
date available to you. But if you have been using any of the sorting or selection tricks
I mentioned, changing to extended dates will not magically make them go away.
It may seem ironic but most of the problems mentioned here only apply to selecting
or sorting records that cross the range between the years 1999 and 2000. Outside of
that, there is no real problem.
Prepared by Anatoly Laptev, WMO/WCP
7 September, 1998
Updated on 11 September 1998
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CHAPTER B.1
CLIMATOLOGY
[B.1.J1
Climatological data
[B.1.] 1.1
General
NOTE: Detailed guidance regarding the collection, processing and publication of climatological data is given in the Guide to Climatological
Practices (Publication No. 100) and in the Guide on the Global Data-processing System (Publication No. 305).
[B.1 .]1.1.1
Climatological data should include the results of observations made at the meteorological observing stations specified in 1
to 2.9.9 of Part III, Volume I of the Manual on the Global Observing System (Annex V to the WMO Technical Regulations
(Publication No. 544)).
[B.1.] 1.1.2
Members should collect, quality control and process, on at least a monthly basis, data from a selection of representative
high-quality stations for climatological purposes.
[B.1.]2
Collection of climatological data
[B.1.] 2.1
National arrangements
[B.1.] 2.1.1
Collection, maintenance and transfer of climatological data and records should be carried out by Members as indicated in
Annex IV {Manual on the Global Data-processing System (Publication No. 485), Volume I).
[B.1.] 2.1.2
The international maritime meteorological tape format shown as Appendix 1.13 of Annex VI {Manual on Marine Meteorological
Services (Publication No. 558)) should be used for recording surface synoptic observations made at sea stations.
[B.1.]3
Exchange of climatological data
[B.1.] 3.1
International requirements
[B.1.] 3.1.1
Each Member shall arrange for the distribution of the climatological data for a selection of its stations, in accordance
with the provisions of Annex II {Manual on Codes (Publication No. 306)) and Annex III {Manual on the Global
Telecommunication System (Publication No. 386)). The data shall be available as soon as possible after the end of the
month.
[B.1.] 3.1.1.1
The climatological data referred to in Regulation [B.1.] 3.1.1 above should be available not later than the fifth day of the
following month.
1988 edition, Suppi. No. 2 (IV.1996)
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[B.I.] 3.1.1.2
The distribution of stations from which monthly surface climatological data are transmitted should be such that every
250 000 km2 is represented by at least one station and up to 10 stations where the density of the regional basic synoptic
network permits; the distribution of stations from which monthly upper-air climatological data are transmitted should be
such that every 1 000 000 km2 is represented by at least one station.
[B.l.]3.1.2
Each Member should establish normals (including climatological standard normals) and periodically revise the normals, as
appropriate, for stations whose climatological data are distributed on the Global Telecommunication System in accordance
with the provisions of Annex II (Manual on Codes (Publication No. 306), Volume I) and forward those normals to the
Secretariat.
[B.1.] 3.1.3
Members should exchange routine and special climatological publications by mutual agreement.
[B.1 .]3.1.4
Copies of climatological data, either in ordinary script or on punch-cards, microfilm or in some other suitable form, should
be made available on request, provided that the requesting Member undertakes to bear any additional expenditure involved.
[B.1.] 3.1.5
When supplying synoptic surface observational data from mobile ship stations to meteorological services for international
use, the international maritime meteorological tape format reproduced as Appendix 1.13 of Annex VI (Manual on Marine
Meteorological Services) should be used; when supplying such data originating before 1960, the coding procedures given in
Appendix 1.13 of Annex VI (Manual on Marine Meteorological Services) should also be used, or some mutually acceptable
format
NOTE: Regulations pertaining to the Marine Climatological Summaries Scheme are contained in Chapter C.l.
[B.1.] 3.1.6
Members which have agreed to compute and distribute monthly mean surface pressure values for oceanic areas should
arrange for the distribution in accordance with the provisions of Annex II (Manual on Codes (Publication No. 306), Volume I)
and Annex III (Manual on the Global Telecommunication System (Publication No. 386), Volume I). The data should be available as soon as possible after the end of the month and not later than the fifth day of the following month.
[B.1.J4
Climatological statistics
[B.1.] 4.1
Time units
[B.1.] 4.1.1
The time units used in processing climatological data should be selected from the following:
(a)

The Gregorian calendar year;

(b)

The months of this calendar;

(c)

The mean solar day, from midnight to midnight, according to the zonal time or the mean solar time of the station,
when the climatological data permit.

[B.1.] 4.2
Climatological frequencies, sums and averages
[B.1.] 4.2.1
Frequencies, sums or averages, whichever applicable, of the observations of a meteorological element at a fixed time of the
day or of extreme values for the day should be computed, either for individual time units or for a sequence of recurring time
units (e.g. ten successive Januaries, etc.), using international time designation.
[B.1.] 4.2.2
Frequencies, sums or averages, whichever applicable, of all or most of the following data from a selection of climatological
stations should be computed for each month:
(a)

Atmospheric pressure at fixed times at the reference level appropriate to the station, as indicated in [B.1.] 5.2.2.2 (b);

(b)

Air temperature at fixed times;
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(c)

Daily air temperature extremes;

(d)

Relative humidity at fixed times;

(e)

Vapour pressure at fixed times;

(f)

Wind speed at fixed times, and for fixed periods;

(g)

Wind direction at fixed times;

(h)

Cloud amount at fixed times;

(0

Amounts of precipitation for fixed periods;

(J)

Duration of bright sunshine for fixed periods.

B.1 — 3

[B.1.] 4.2.3
Frequencies, sums and averages of hourly values at a selection of dimatological stations should be computed for each month
for at least the following elements:
(or)

Atmospheric pressure at the reference level appropriate to the station as indicated in [B.I.] 5.2.2.2 (b);

(b)

Air temperature;

(c)

Relative humidity or vapour pressure;

(d)

Wind speed and direction;

(e)

Precipitation;

(r)

Hours of bright sunshine.

[B.1.] 4.2.3.1
In so far as the type of observation permits, frequencies, sums and averages of data from ocean weather stations should be
computed on a monthly and annual basis.
[B.1.] 4.2.4
Annual averages should be computed from the monthly averages by dividing the sum of the monthly averages by twelve,
without consideration of the varying lengths of the months.
[B.1.] 4.2.5
Members should compute for representative stations within their territory period averages, normals and dimatological
standard normals.
NOTE: Averages for shorter periods (e.g. five years) for stations from which records are not available for the computation of period
averages, normals or dimatological standard normals may also be useful, e.g. in tropical countries, for ocean weather stations and for upperair weather stations.

[B.1.]5
Publication of dimatological data
[B.1.] 5.1
General
[B.1.] 5.1.1
Whenever period averages, normals and dimatological standards are published, the period to which they refer should be
included as well as the standard hours of the observations used.
[B.1.] 5.2
Publication of surface observations
[B.1.] 5.2.1
Each Member should publish annual dimatological reports.
NOTE: Monthly reports plus an annual summary may constitute an annual report
[B.1.] 5.2.2
The general information contained in annual dimatological reports should consist of:
1988 edition, Suppl. No. 2 (IV.1996)
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[B.l. 15.2.2.1
A statement giving:
(a)

The standards of time used;

(fa)

The types of instrument used;

(c)

The methods of applying corrections;

(d)

The methods in which conventional means are computed;

(e)

The times at which extreme temperatures are read.

[B.l.] 5.2.2.2
A list for each station giving:
(a)

Name and geographical coordinates;

(fa)

The altitude of the reference level for station pressure;

(c)

The heights of the thermometer bulb, the anemometer head and the rim of the raingauge above ground level.

NOTE: Model tables for climatological summaries are given in the Guide to Climatological Practices (Publication No. 100).
[B.l.] 5.2.3
If the main language of a publication is not English, French, Russian or Spanish, all headings of tables should be in one of
these official languages, or in internationally recognized symbols or letters.
NOTE: Although Arabic and Chinese are official languages of WMO, Congress has not yet approved their use in all aspects of the work
of WMO.
[B.l.] 5.2.4
Each Member should publish or make available on a national and a regional basis at least the following radiation data:
(a)

For principal radiation stations, hourly totals of global solar radiation and of sky radiation (see 2.9.3.5 of Part III,
Volume I of the Manual on the Global Observing System (Annex V to the WMO Technical Regulations));

(fa)

For ordinary radiation stations, daily totals of global solar radiation (see 2.9.3.6 of Part III, Volume I of the Manual on
the Global Observing System (Annex V to the WMO Technical Regulations)).

[B.l.] 5.3
Publication of upper-air observations
[B.l .]5.3.1
Where publication of checked data of upper-air observations is impracticable, the data shall be made available on
request by other means.
[B.l.] 5.3.2
Members, either individually or in groups under mutual agreement, should publish checked data of upper-air observations
with their monthly means and extremes, including those from ocean weather stations.
NOTE: Model tables for climatological summaries are given in the Guide to Climatological Practices (Publication No. 100).
[B.l.] 5.3.3
Published upper-air data should include data for the standard isobaric surfaces referred to in [A.2.2.] 4.1.1 and [A.2.2.] 4.1.2.
N O T E : Upper-air data may also be published for additional isobaric surfaces as indicated in the Guide to Climatological Practices
(Publication No. 100) and for the significant levels as defined in this Guide.
[B.1.] 5.4
Publication of old climatological data
[B.l.] 5.4.1
Members should publish or make available on request old series of reliable data which have not previously been
published.
NOTE: Publication of data from reference climatological stations is especially desirable.
1988 edition, Suppl. No. 2 (IV. 1996)

CLIMATOLOGY

B.I—5

IB.1J6
Climatic atlases
[B.1.J6.1
Members should prepare and keep up to date national climatic atlases.
N O T E : Specifications for the layout and the contents of these atlases are given in the GuidetoClimatological Practices (Publication No. 100).
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