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1.0

Introduction

In 1993, the Eleventh Session of the Commission for Climatology of the World Meteorological
Organization established the CCI Working Group on Climate Data (WGCD). In establishing the
working group, the Commission provided the following terms of reference:
•

Advise on the preparation and maintenance of global and regional climate baseline data sets
including the World Weather Records

•

Continue providing guidance on the incorporation of additional data categories, including
metadata, catalogues, and inventories into the World Climate Data Information and Referral
System (INFOCLIMA) and advise on the future development of INFOCLIMA and national
climate data catalogues

•

Review procedures for the transmission of climate data and information over the Global
Telecommunication System (GTS)

•

Provide guidance of the Climate System Monitoring Project, including data needs for
developing climate forecast services

•

Keep abreast of the development of the Global Climate Observing System (GCOS) and to
liaise as appropriate with individuals and bodies involved in the GCOS planning process

•

Participate in the preparation and updating of guidelines on data management techniques to
assist developing countries to upgrade data management procedures and to review the
implementation of those guidelines

•

Provide guidance for the implementation of a global network of climatological stations
including reference climatological stations

•

Review existing and recommend new criteria for the quality control of data for research and
applications, including data from automatic stations

•

Review data processing and quality control procedures involved in the conversion of manually
operated stations to automatically operated stations

•

Oversee procedures for the determination of standard and other normals

•

Coordinate activities on climate data management with the chairmen of the regional working
groups related to climate data management

•

Review requirements and data management procedures to keep pace with the technological
advances foreseen in the Third WMO Long-term Plan

•

Review the relevant technical regulations

•

Be the liaison between the CCI data activities and other relevant bodies and Commissions

1.1

Appointments

Following the acceptance of the appointments and terms of reference by the various
rapporteurs and chairman, the WGCD began its work by establishing work plans for each of the
rapporteurs and chairman. These work plans are on file at the Secretariat in Geneva and with the
Chairman. The WGCD has six major data management activities assigned to it:

Appointee

Assignment

2.0

WGCD Chair and Rapporteur on Baseline Data Sets

K. Davidson (USA)

National Climate Data Catalogues

M. Kadi (Algeria)

Data Exchange on the GTS

J . Laver (USA)

Climate System Monitoring & Prediction

M. Voice (Australia)

Climate Data Management in Developing Countries

S. Mwangala (Zambia)

Automatic Observing Stations

E. Rudel (Austria)

Rapporteur Reports

The rapporteurs provided reports on each of their respective areas. A summarized version of
their reports follow:
2.1

Global Baseline Data Sets

As a contribution to the WMO's World Climate Programme, the rapporteur has coordinated
work at the National Climatic Data Center on the development of a suite of baseline/reference data
sets which can be used by scientists to better understand global climate, climate variability, and to
enhance the prospects for the detection of anthropogenically induced climate change. These data
sets allow the user to explore a number of domains of the climate system, including land and ocean
surface and the upper atmosphere. In addition, the data sets provide the very best information on
the state of global climate throughout history. The development efforts have stressed:
>

High (science) quality, addressing the problems of biases and inhomogeneities through time

>

Increased spatial and temporal coverage

>

Easy accessibility

>

Comprehensive documentation (including appropriate metadata)

»

Ease of updating

>

Major efforts undertaken by the NCDC include the development of the:
Global Historical Climatology Network (GHCN)
Comprehensive Aerological Reference Data Set (CARDS)
Comprehensive Ocean-Atmosphere Data Set (COADS)
WMO Standard Normals for the period 1961-1990
World Weather Records for the period 1981-90

2.1.1

GHCN

GHCN version 1 released in 1992 contains data from 6,000 temperature stations; 7,500
precipitation stations; 2,000 pressure stations; and was created from 15 different source data sets.
Quality control for version 1 consisted primarily of plotting the data for each station to identify
extreme values. Forty percent of the stations have more than 50 years of data and 10 percent have
more than 100 years of data. In the past three years, GHCN version 1 has been provided free of
charge to hundreds of researchers, educators, and students in well over 60 different countries.
Currently anonymous ftp downloads of GHCN and GHCN-derived data sets (e.g. gridded temperature
anomaly data sets) are averaging over 100 per month.
Recently an update to GHCN named version 2 has been built. However, as of mid-1996 only
the temperature portion of the update has been completed. Version 2 is larger than version 1 with
7,283 temperature stations and 15,000 precipitation stations as well as maximum, minimum, and
mean temperatures. It marks a substantial improvement to version 1 , using quality control methods
which have been developed via international consensus. Future versions of GHCN will be much
easier to create because they will start with the current GHCN (version 2) and simply merge in new,
unique station data using software already written. Version 2 has over 4 0 different source data sets,
this despite the fact that some of the data sources that contributed to version 1 did not pass the
new quality criteria and will not be used in the new version. Complex duplicate elimination and time
series merging software have been written that uses both the data and metadata. A multi-faceted
suite of quality control software was written to identify bogus data points. GHCN version 2
addresses homogeneity of station time series in a rigorous and objective fashion using newly
developed methods. Lastly, the metadata is different from any metadata available with any other
global data base. For example, final metadata for each temperature station will include information
about the population, vegetation, and topography. These advancements open up exciting
opportunities for research which were hitherto impossible.
In the near future GHCN data base building will continue to keep GHCN current, and
relevant. The precipitation and pressure portions of version 2 will be added during 1997. At the
same time an updating system will be developed which will allow for monthly updates of GHCN using
data acquired from the Global Telecommunications Service and run through an operational processing
module. The updated data set will be made available on a continual basis to the user community via
the Internet.
2.1.2

CARDS

In the past three years, the CARDS project has produced a long-term upper air data set based
on radiosonde observations for use in evaluating climate models and detecting climate change. In
this process, the project has produced station histories, quality control programs, techniques for
detecting and correcting biases, and has acquired, decoded, and pre-processed numerous data sets
comprising more than 24 million observations. A standard data format has been created and more
than 9 million observations have been converted and loaded into the CARDS data base.
As of mid-1995 the kernel data base (1948-90) for CARDS was complete. Version 1 of the
Complex Quality Control (CQC) program detects and corrects or flags approximately 75 percent of
the temperature and geopotential height errors in the upper air data. Version 2 of the CQC, which is
currently being implemented, is able to detect and correct errors in winds and humidity. Uncorrected
errors are flagged in the data base. Data from 1948 to 1994 was processed by October 1, 1996. A
station history data base has been developed. The station history data base has been populated with
the United States, Russian, and Chinese station history records and supplemented with information
gathered from processing the various data sets from other WMO Members.

A physical-numerical model has been developed which will correct radiation errors in
temperature for 10 radiosondes. Temperature corrections using the temperature correction model
require cloud heights and amounts in order to do the radiation calculations. A method for predicting
cloud level and amount from radiosonde soundings has been developed as well as a filtering method
for detecting systematic errors in time series. The filter is also able to remove various time scales
from time series and produce data which are not serially correlated.
The United States and the All-Russian Research Institute of Hydrometeorological Information
(RIHMD/WDC-B have agreed to continue to work on CARDS as a joint project. In addition to
providing station histories, RIHMI personnel are continuing to work on the development of the
Complex Quality Control program; working on developing climatological products; and continuing the
development of the cloud diagnostic model.
In the next t w o to three years the CARDS project will develop:
•

An operational update capability to enable new data to be appended to the data base

•

Refinements to the CQC program

*-

A comprehensive global station history data base

•

Procedures for correcting data biases and discontinuities

•

Daily and monthly averaged gridded upper air data sets

2.1.3

COADS

The Comprehensive Ocean-Atmosphere Data Set (COADS) is the most extensive collection of
surface marine data and metadata available for the world oceans over the past century and a half.
The first version of COADS was released in 1985. It covered the period 1854-1979 and was
completed as a result of a cooperative effort between the NCDC, ERL, and NCAR. Since then the
data set has been extended by a set of interim products relying primarily on the Global
Telecommunication System for ship reports because receipt of international ship logbook data is
often delayed by t w o to five years. NCDC has been primarily responsible for the collection, collation,
digitization, and preliminary quality control of the data.
COADS Release 1 a, offering a set of extensive and easily used products for 1980-1992, was
completed during 1993. This new release offers a substantial augmentation in the amount of data by
inclusion of the ship logbook data, records from the Russian Marine Meteorological data set, and
special fishing fleet data. During the past three years work has continued on an update to this
release which will include the years 1994-95. During 1995 moisture variable corrections were
applied to a subset of the data. Regular updates are planned for these products until COADS Release
2 is finished in t w o years.
COADS Release 1 b provides individual observations in support of the NCEP/NCAR Global
Reanalysis Project. During early 1996, data for the years 1960-79 were completed. In late 1996,
data for the years 1946-59 will be processed. A variety of important data additions were made for
Release 1 b. For example, Russia has provided its marine meteorological data set of ship data from
the former Soviet Union extending back to 1888 (1980-90 data were used for Release 1a) and
drifting Arctic "ice island" data back to 1950. Surface-level sea temperatures extracted from
océanographie profiles were added from the Levitus et al. (1994) World Ocean Atlas. Another
important input for Release 1b was drifting buoy data gathered by MEDS for the FGGE period

(1978-79) because FGGE drifting buoy data had to be omitted from Release 1 due to poorly
documented problems.
In support of the Pan American Climate Studies Program (PACS) a new set of one degree
latitude by one degree longitude monthly summaries for an expanded set of 23 COADS variables is
being developed. These data will be available in early 1997.
An agreement was reached in 1993 between NCDC and the Chinese National Océanographie
Data Center (CNODC) to digitize Maury's Collection of ship data extending back to the beginning of
the 19th century (digitization was completed in August 1996). Similarly, ERL was successful in
making arrangements for the Arkeologisk Museum in Stavanger, Norway, to start keying 600 19th
Century Norwegian logbooks. Approximately 10 percent of the keyed data have been received for
evaluation.
Additional data digitization efforts have gained new impetus through the encouragement of
the COADS project. The Japan Meteorological Agency recently began a national project to digitize
an additional million records from the Kobe Collection for the period 1892-1932; over 350K reports
have been digitized to date, and they expect to complete all one million records by the end of 1997.
Germany is also keying ship logbooks from the late 1800s and may be able to provide records from
its Seewetteramt Data Archive to replace data included in Release 1 from WMO's Historical Sea
Surface Temperature (HSST) Data Project.
2.1.4

WMO 1961-90 Normals

One of the basic purposes of the World Meteorological Organization is "to promote
standardization of meteorological and related observations and to ensure the uniform publication of
observations and statistics." It has been recognized that climatoiogical data should be processed over
agreed uniform periods in order to ensure comparability between data collected at stations all over
the world and also to provide a long-term reference value or normal with which shorter-term
(monthly) data can be compared. Member countries of WMO are therefore required to prepare, for a
selection of their stations, climatoiogical normals that are defined in the technical regulations of WMO
as "period averages computed for a uniform and relatively long period comprising at least 3
consecutive 10 year periods" and climatoiogical standard normals defined as averages of
climatoiogical data computed for consecutive periods of 30 years beginning in 1 9 0 1 . WMO naturally
undertook to publish the standard normals, collected from Members.
Normals have been prepared for the 1961-90 period as a result of WMO Member cooperation
and a volunteer effort by the National Climatic Data Center. The volume (WMO-No. 847) has been
prepared at the recommendation of the WMO Commission for Climatology, using the technical
guidance provided by the Commission. It contains statistical data for more than 3,500 stations (both
CLIMAT reporting and other stations from the national climatoiogical networks) in more than 130
countries. Many more variables were collected from the various Members than have been included in
the printed version of these normals which contains only the highest priority data requested by the
WMO Secretariat (i.e. mean temperatures, absolute and average maximum and minimum
temperatures, atmospheric and vapor pressures, relative humidity, duration of sunshine, mean wind
speed and amount of, number of days with and frequency groups of precipitation. The Members
provided the data in a variety of formats on several different media. Approximately 45 percent of
the Members provided the data on digital media (diskette or magnetic tape) and approximately 55
percent sent paper copy only. The normals data were reformatted into a common digital record
format, with common element and statistic codes, then merged into one file.
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The amount of station identification data (i.e., latitude, longitude, elevation, station name, and
station index number) that was provided varied among Members and ranged from complete station
identification to only station name or WMO international station index number. The WMO Publication
No. 9, Volume A and the Global Historical Climatology Network data set were also used as sources
for station identification data.
The normals data were subjected to several quality assurance tests to identify keying errors
and other inconsistencies. These tests included absolute limits checks, internal consistency checks
between elements and statistics, and comparison of the 1961-1990 normals to the available
corresponding averages which are part of the World Weather Records (WWR).
Data entry and keying errors that were flagged by the tests were corrected. For the
remaining values that were flagged, the entire record (i.e. all 12 months on the digitized data line)
was examined for systematic differences. Suspect data were examined and were adjusted if error
resolution was possible (i.e., digits transposed, missing negative sign, decimal point shifted, and
values not in requested units). In some cases, the contributing Member provided corrected values.
After the adjustments and corrections were applied, the data were again subjected to the complete
suite of tests.
In addition to the printed publication, a CD-ROM containing all of the data sent by the
Members will be completed in early 1997.
2.1.5

World Weather Records

The WMO has issued printed volumes of World Weather Records, that is monthly averages of
station and sea level pressure, temperature, and precipitation for a number of decades, each volume
containing the monthly means or totals for each of the 120 months of the given 10-year period. The
data are collected from observing stations of individual countries by WMO regional collectors.
The National Climatic Data Center is contributing the services of collating, digitizing, qualitycontrolling, printing, and distributing bound volumes of the World Weather Records publication to the
WMO. For the decade 1981-90 there will again be six volumes published: North America, Europe,
South America, Asia, Africa, and the Islands of the World. There has been substantial progress in the
last two years.
The European volume was published in August 1995 and the North American volume will be
published in 1996. The South American volume is proceeding well with approximately 75 percent of
the data collected. A substantial amount of data has been digitized and publication is expected in
late 1997. The Asian volume is being collected by India and good progress is being made. The
African volume collection began slowly because a regional collector could not be found. However, in
the past year Senegal and Kenya have volunteered to collect the African data. The Islands of the
World data is now about 80 percent complete with a small amount needing digitization.
A computerized system is being developed which will utilize quality control algorithms
employed in the building of the Global Historical Climatology Network baseline data set to process the
remaining volumes of World Weather Records for the 1981-90 decade.
2.2

INFOCLIMA

During the intercessional period, the rapporteur sent a questionnaire to all Members in an
attempt to determine if the paper edition of the INFOCLIMA catalogue was still required, considering
that a version available for PCs using Dataease had now been completed. It is important to note that
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the INFOCLIMA catalogue (in paper form) has now been distributed to over 900 libraries and
meteorological services around the world, while the computer version has only been distributed to
some climate and meteorological centers.
The replies (69 were received) to the questionnaire emphasized the importance of the
INFOCLIMA (paper form) catalogue. The respondents found it very useful in regard to the information
contained (a source of updated reliable information) which gives comprehensive information of data
availability and data sources. However, most respondents confirmed the non reception of any
computerized version of the catalogue. The few that did receive the computerized version suggested
many improvements including other data base management systems and required availability through
the Internet. Most respondents stated they had used the catalogue to locate data and sources for
data during the past year. This alone attests to the value of the catalogue.
Concerning the contents of the catalogue, the rapporteur reports that he has made several
recommendations to expand the inclusion of other information in INFOCLIMA. Thus, the rapporteur
recommends that the catalogue should be revamped into four parts:
•

Part 1 : INFOCLIMA World Network Inventory - Containing metadata and information about
the contributing Centers and networks of data.

•

Part 2: INFOCLIMA Catalogue of Climate System Data Sets - Containing descriptions of the
Global Coordinating Center for climate data. Descriptions should include detailed information
about regional centers of data.

•

Part 3: INFOCLIMA Catalogue of Actual Climate Data Sets - Containing information about
climate data sets, much as today's catalogue does. However, more details about the
standard climatological normals, global baseline data sets, and world weather records data
sets.

•

Part 4 : INFOCLIMA Catalogue of Climate Data Applications - Containing information that is
currently contained in the CARS data base but in an improved format for user convenience.

Concerning the distribution of the INFOCLIMA catalogue, the rapporteur reports that the
respondents were very interested in availability through the Internet (a World Wide Web version). In
addition, they desired to continue the diskette version (in both standard ASCII and Dataease) for
smaller users.
On the updating of the catalogue, the rapporteur reports that several respondents suggested
that this could be an additional task of the CLICOM Regional Support Centers. This would ensure
continual updates that would be received in digital form. It was further recommended that the
inclusion of metadata is extremely important for the catalogue to continue to be a viable source of
information. The rapporteur suggests that the INFOCLIMA catalogue should be connected to
information systems developed by other intergovernmental and non governmental organizations
dealing with climate or climate related information.
2.2.1

National Climate Data Catalogues

The rapporteur has recommended developing guidelines for Members to develop national
catalogues of their holdings. This is critically important so that the national catalogues can directly
provide information into the INFOCLIMA catalogue without any manipulation of input. The rapporteur
noted that many countries currently have a national catalogue, but these countries seem to be
developing them independently (without standardization). He recommended that the Commission
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develop standards for catalogues to assist the Members.
It is clear that the general structure of the national catalogues should be similar to that of
INFOCLIMA. The contents may be somewhat different in that more detail on metadata and
mesoscale holdings and data sets should be included. The rapporteur further recommends that the
national catalogue should contain information about the national climate program, climate and
research activities, and publications (so called grey data).
2.3

Data Exchange on the GTS

The rapporteur and Chairman (WGCD) have worked on t w o specific projects in RAI and RANI,
and have been requested to expand their efforts to all other regions. The first project is concerned
with distributing climate anomaly charts via the GTS. The charts were successfully distributed in
GRIB and T 4 formats to Africa (RAI) and South America (RANI). These charts were received in
Buenos Aires and Nairobi. From there, the charts were forwarded to the other Members within those
respective regions. Upon reviewing this chart distribution, it was decided to expand the distribution
to all WMO regions. The rapporteur has undertaken this as an urgent task. In May 1996, the
monthly global climate anomaly bulletins with WMO headers were being received in the various
regions. It should be noted, however, that RAI (Nairobi) has insufficient capacity to transmit graphic
products throughout the region and therefore this product is being faxed to the other regional
members. For these climate products to become truly useful to the Members around the world, the
GTS must be upgraded so all members can receive digital and graphical versions of the products.
Since the expanded distribution is only beginning in late 1996, it is too early to report on receipt of
these climate anomaly charts in the other regions. Consideration is also being given to producing and
distributing a ENSO advisory product through the GTS. Since a similar product is currently available
through the Internet from the U.S. Climate Prediction Center, it may not be distributed through the
GTS.
The second project involving the GTS is the monitoring of the CLIMAT and CLIMAT-TEMP
transmissions from RAUL RANI was chosen because of the importance of the data and the relatively
few number of countries within the region. This project has been ongoing since September 1994.
The first step of the project was to update Publication 5, Volume A, to reflect the current stations
within RAUL Once this was completed, monthly monitoring began. The results have been somewhat
mixed in that during the first several months only about 40 percent of the data were being received
in Asheville, North Carolina, USA (collection point and publisher of the MCDW). Through
correspondence and various corrections this has increased to over 60 percent. Monitoring and
analysis are continuing in hopes of raising the receipt of data to 80 percent. Based on the success of
this effort, it was recommended that the monthly monitoring be expanded to all regions.
All regional associations have been requested to have their members review and update
Volume A to properly reflect current operations. Monitoring of CLIMAT and CLIMAT-TEMP
transmissions began in July 1996. The following tables illustrate the initial results on a regional
bases.

CLIMAT TEMP Stations
(July - September 1996)
Region

July

August

September

I-Africa

50.0%

36.4%

53.0%

H-Asia

63.5%

53.5%

63.5%
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CLIMAT TEMP Stations
(July - September 1996)
m - South America

34.9%

16.3%

37.2%

IV - North America

62.4%

62.4%

64.7%

V - Southwest Pacific

57.5%

26.0%

75.3%

VI - Europe

70.2%

67.3%

77.9%

Antarctica

72.7%

27.3%

63.6%

Ship Site

0.0%

0.0%

0.0%

CLIMAT Stations
(July - September 1996)
Region

July

August

September

I-Africa

45.3%

41.3%

55.1%

H- Asia

62.8%

54.5%

65.4%

m - South America

55.4%

62.7%

68.4%

IV - North America

57.5%

58.3%

59.1%

V - Southwest Pacific

52.4%

22.3%

53.7%

VI - Europe

53.9%

51.4%

66.4%

Antarctica

69.2%

23.1%

65.4%

Ship Site

0.0%

0.0%

0.0%

Concerning the new CLIMAT code form, about 75 percent of the countries now are
reporting their data in the new format. The major change in the format was to include additional
parameters. Definition difficulties have created some minor problems. These issues need to be
addressed as soon as practical. The rapporteur recommends that when a code is changed, the
Secretariat should arrange to have software (PC based, interactive, user friendly) provided to all
Members for this new code which would provide some quality control for content and format.
2.4

Climate Systems Monitoring and Prediction

The rapporteur has been very active in analyzing and evaluating the utility and timeliness of
the Climate System Monitoring Bulletin produced at the Secretariat. She has developed, distributed,
and analyzed a detailed questionnaire that will assist her in determining alternate distribution means
for the bulletin. In addition, the rapporteur made several recommendations on how to alter the mix
of charts and articles to improve the timeliness of the bulletin.
The questionnaire has been completed on the Climate System Monitoring Monthly Bulletin
(CSMMB) and the report submitted to the World Climate Programme Department. Main points from
the responses are:
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•

the CSMMB is still an important (at times sole) climate monitoring information source for
some WMO Members and serves the three purposes of current monitoring, educational
resource and documentary record;

•

air mail and timeliness are essential for meeting operational (current monitoring) needs of
users of the CSMMB;
there is a wide readership of the CSMMB which has made it a useful public relations tool for
WMO; and

•

•

in spite of rapid increase in Internet access, a significant fraction of readers do not yet have
electronic access to climate products. This situation is expected to change substantially over
the next 18 months.

In response to these results and in order to contain costs to WMO, the CSMMB has been
reduced in size for the monthly issues, resulting in a capacity to mail it by airmail and some
improvement in timeliness. More detailed documentary record and educational material can be
produced if needed in a quarterly or annual supplement, particularly for libraries, etc. The issue of
obtaining better regional coverage for the CSMMB has not been resolved as of yet.
The results of the study have been used by those involved in the setting up of the CLIPS
project and the Rapporteur on Climate System Monitoring Products and their Applications of the CCI
WG on Operational Use of Climate Knowledge.
The rapporteur also reported that it is expected that ACMAD and the Drought Monitoring
Centres in Kenya and Nairobi will have 64K bps Internet access shortly, following feasibility studies
by Australia and an offer by Meteo France to set up the link. Most WMO regions (although not all
Members within them) will then have moderate to good access to climate monitoring products in
near-real-time.
2.4.1 World Climate of the Twentieth Century Project
An expert meeting to plan for the publication of a Review of the Climate of the 20th Century
was held in Geneva, Switzerland, on June 3, 1996. The purpose of this project is to inform the
public on the nature and variability of the climate system, its vulnerability to human influence, how
the climate influenced human activity in the 20th century, and how climate is more and more being
viewed as a valuable environmental resource to be managed in a sustainable manner for the benefit
of future generations. Furthermore, the project will support the four thrusts of the Climate Agenda.
Support and interest has been shown in this WMO project by the CCI Working Groups on
Climate Data and Climate Change Detection, by the Advisory Working Group of CCI, the Advisory
Committee on Climate Applications and Data, and the Coordinating Committee for the World
Climate Programme. A small task group was established to work toward the preparation of a mockup by June 1997 which would be used to entice the involvement and support of other
organizations and agencies in the initiative. The work of the task group would include preparing a
prospectus, developing guidance for authors, proposing authors, developing some funding
strategies, and revising the initial outline and advancing it into the mock-up of the document. The
rapporteur on Climate System Monitoring and Prediction is a member of the task group.
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2.5

Climate Data Management in Developing Countries

The rapporteur reports that the installation of CLICOM in many developing countries has
successfully transferred personal computer technology, but the resulting climate data management
improvements have not yet been realized. He also notes that the station network density as
recommended by WMO has not been achieved and that the collection of data in many countries
remains inadequate. However, there appears to be some improvement in the use of computers and
training of climate personnel. CLICOM systems are beginning to pay dividends as several countries
begin the time consuming task of entering their data into the system. This will (within the next two
or three years) ensure the developing countries will have easy access to their data for climate
studies and applications. In the developing countries the user services are mostly limited to water
resource projects and agriculture. However, the use of climate data and information by the building
and construction industry is increasing.
It is very important to note that the rapporteur observed that until recently, climate data
management in developing counties was not a priority task. However, the emerging climate data
needs for agricultural, water resources, environment, and other sectors have exerted great influence
on the meteorological services and this has in turn compelled them to give climate data
management a deserving attention.
2.6

Automatic Observing Systems

The rapporteur participated in an international workshop on experiences with automatic
weather stations in operational use within national weather services that was held in Vienna, May
15-17, 1995. The highlights from the workshop are:
•

All the countries represented complained that their budgets were being reduced and that
automating their surface observing networks was the main way of cutting costs to acquire
data.

•

Automation efforts are primarily being directed to climatological networks which provide
basic parameters such as temperature, precipitation, wind, pressure, humidity, solar
radiation/sunshine and soil temperature data. For aviation applications, the majority of
countries are opting to use automatic weather stations as observer aids; i.e., they use
humans to provide the visual and subjective parts of the observations. Canada and the
United States appear to be the only two nations focusing on the automation of aviation
weather observing programs.

•

Only handfuls of meteorological agencies have the technical ability to design and develop
meteorological sensors, data acquisition systems, and associated processing algorithms.
Most others are relying on commercial data loggers such as Campbell Scientific for climate
automation and the more expensive Vaisala (MILOS 500) for high-end applications.

•

The need for good data monitoring and quality assurance was stressed a number of times
during the workshop as well as the need for sensor/system intercomparisons. A number of
examples were shown where shifts in climatological data bases resulted from the switch to
new instrumentation. Instrument siting and exposure are also critical and often difficult.
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Lessons Learned
The automation of human weather observing programs should be done in an organized
fashion with considerable effort taken to ensure that the needs and perceptions of the various users
are taken into account. It is important that good communications and user training be undertaken
before the auto station is commissioned and human observations discontinued. Users will have a
very strong tendency to resist change and will focus on how the auto stations disagree with or
cannot provide the same data that humans can. In most cases they consider human observations
to be infallible despite the fact that two observers will often disagree on things like cloud height or
prevailing visibility. There are also many occasions where human observations may be very
misleading, especially at night when it is very difficult to estimate cloud amount and height. Users
must be made aware of the auto station sensor performance characteristics and to recognize the
fact that auto station reports are most consistent. In addition, usefulness of having minute by
minute or 10 minutes by 10 minutes reports and observations can enable one to detect and monitor
phenomena which would otherwise not be obvious, especially if one uses pictorial or graphical
displays of the auto station's data.
2.6.1 Concerning Inhomogeneities from Automatic Observing System
In climatology, especially in the study of climatic changes, the homogeneity of the data is
important. Long-term changes due to real causative factors have been and will be small and slow
and are hidden under large year-to-year variability. Climatic records, at least those which are readily
available, are normally mixtures of both apparent and real variations. Factors causing long-term
climatic change that may be influenced by changing the system from a conventional system to an
automated one follows:
• Changes in observing times
• Changes in averaging methods
• Stations relocation
• Change in design (e.g. screen, aspiration)
• Changes in location height
• Changes in calibration method
The deviations can be divided into systematic and stochastic ones. If the systematic differences
are not corrected, inhomogeneities in the climatological series are the consequence.
Intercomparisons of different systems over a long period of time(one or two years) on some
representative locations covering different weather conditions are necessary to test the
compatibility and to find correct algorithms. Several statistical methods are available that can show
whether any bias is included in the data records. Some methods also provide an indication of its
location, but the causes cannot be revealed by any statistical methods. Therefore, the NWS which
introduced Automated Surface Weather Observing Systems must undertake increased efforts to
test and evaluate new algorithms for auto stations to ensure climate data continuity.
Air Temperature: Auto stations ambient temperatures are in many countries where they made
comparisons lower than conventional. (For example, in Austria the newest results show a
difference of about 0,2 °C.) Continuity of time series has to be carefully handled.
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Pressure: Differences are usually very small but show systematic error depending strongly on the
used sensor type and the calibration method. Continuity of time series has to be carefully handled.
Precipitation: In many countries comparison of precipitation data indicate the auto stations are
recording less precipitation than conventional systems. The reason is the use of heated tipping
bucket rain gauges where the evaporation loss is very high. The better performance of weighting
gauges is usually not used because of the expensiveness and inaccuracy. Discontinuity of time
series is in all likelihood.
Wind: Data of auto stations are often incomparable with conventional registrations. The reason is
that the algorithms used could not be evaluated from analogous registrations, i.e., vector mean.
Discontinuity of time series could be avoided using special algorithms.
Cloudiness (height, amount, etc.) and Visibility: The derived data from auto stations are not
comparable with those of human observers. Discontinuity of time series is a sure thing.
Sunshine Duration: The results of the intercomparison regarding sunshine duration data recorded
by the conventional systems with CAMPELL-STOKES sunshine recorder and the HAENNI-SOLAR
sensor at the auto stations point out two systematic differences that are caused by the different
technical features. Different responses to some types of cloud formation have been noted. During
periods of rapidly changing cloud conditions, the conventional recorder indicates more sunshine
than the auto station sensor. Due to the lower time resolution of CAMPELL-STOKES, sunshine
duration seems to be overestimated by the classical instrument. In situation of small sun elevation,
the higher sensitivity of the HAENNI causes more sunshine in respect to the conventional type. On
average, the HAENNI measures one to four percent more sunshine at low-land stations but five
percent less at the mountain areas. Continuity of time series has to be carefully handled.
The net of auto stations is increasing worldwide. The measurements produced by automated
surface stations necessitate a change of climate data. In the period 1961-1990 these
inhomogeneities might not have played a large role. For the standard normals of the next period,
1991 - 2020, the majority of climate data will be produced by AWS, and therefore, the
homogeneity of the time series has to be carefully handled.
2.6.2

Recommendations

WMO should take the leadership role to establish guidelines for creating standards of surface
auto stations. CIMO should lead and coordinate with the other Commissions. Some
recommendations already exist but are not precise enough. These recommendations should be
extended using written proposals such as the ASOS document on algorithms. A working group for
surface measurements has to be established, similar to the working group for upper air
measurements. WMO must coordinate with ISO.
There is a need to 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. A summary of the various techniques and procedures used by the
meteorological services is required and should be published.
There is a demand to recommend new criteria for the quality control and management of data
from automatic stations. There needs to be a means of identifying (flagging) instruments used and
when changes are introduced in the data acquisition networks.
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Guidelines should be established and standards proposed for the implementation and archiving of
data from automatic meteorological stations. These guidelines should include averaging techniques as
well as temporal and spatial resolutions, especially in regard to algorithms for subjective/visual
observations. The recommendations of CIMO are not precise enough.
3.0

Other Activities

Several members of the WGCD are very involved with the data rescue projects in RAI and RAIV.
The implementation of the Archive Historical Survey (ARCHISS) project in RAIV is well underway.
The Chairman of WGCD has been active in this project since 1988.
Concerning the ARCHISS project, the chairman evaluated phase one of the archival search in
Mexico in July 1995. He found that the Mexican archives held great promise for extending the
climate record back in time and for filling in gaps in the Mexican record. The evaluation
recommended that phase two (actual retrieval) should proceed rapidly. The project is also
progressing in Columbia and Cuba.
The entire working group participated in a joint meeting with the Working Group on Climate
Change Detection to consider the establishment of the GCOS surface and upper air networks. This
meeting was held in Geneva in January 1995. This joint meeting was followed by the first meeting
of the working group of this intercessional period.
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Report of the Rapporteur on Instrumentation and
Climate Observing Systems with Liaison to CIMO and CBS
( J . M . N i c h o l l s , UK)
1)

The activities of the Rapporteur fall into four categories, as below.

a)

SATELLITE DATA REQUIREMENTS
The Rapporteur represented the Commission for Climatology at the first meeting of

the CBS Working Group on Satellites, Geneva 7-11 March 1984. Based on a wide literature
survey, the Rapporteur produced for the Working Group a specification of requirements for
satellite observational data in support of general climatological applications (Table 1, attached)
covering climate monitoring, change detection, prediction, operational services and research,
and separately (Table 2) for research on climate processes since this imposes the most
stringent observational needs. A further Table 3, defines an output requirement from the data
processing centres for various customer groups. The heritage of the requirements was:
Hadley Centre/draft requirements
CEOS Affiliate review
GCOS draft plan
User requirement surveys in the USA
UK Department of Environment requirements
Input from University of London
Expert input to Smith consultancy report on climate needs of satellite sub-system
Capabilities as defined by EUMETSAT
Where two values are given for a parameter, the first is to be understood as the goal or optimum
for the application, and the second indicates the extent to which the requirement can be relaxed
and still provide useful information.
The Rapporteur submitted a full written report of his work to the WCP Department at the
end of the meeting.
It is understood that the requirements have received further detailed assessment and
were used in the assembly of the GCOS Space Plan.
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b)

G E N E R A L DATA A N D P R O D U C T REQUIREMENTS
The Rapporteur, together with the vice-President of the Commission, represented the

Commission at the Intercommissional Task Team on Data and Products Requirements in Geneva
from 27 February - 3 March 1995. The Team was set up at the request of the Executive Council,
in connection with the then new proposals for exchange of data and products, to establish
requirements in support of all WMO programmes (also including agriculture, hydrology,
environment as well as WWW). The CCL delegation played an active part in specifying the
international exchange requirements shown in Table 4, which has now been adopted by Res 4/1
CBSXI in November 1996. Table 4a refers to three dimensional (i.e. upper air) data, Table 4b to
surface data and Table 4c to other two-dimensional data.
c)

EXCHANGE OF CLIMATE AND CLIMATE TEMP BULLETINS
The Rapporteur took follow up action in September 1995 after being briefed by a major

user of CLIMAT and CLIMAT TEMP reports on deficiencies in their supply, to RTH Bracknell, and
in coding. Reports were not, or rarely received from 20 Members; 49 Members were failing to
include indicators of wind speed units in CLIMAT TEMP messages, causing rejections in
automated processing systems, following introduction of the new codes in December 1994; 52
Members were still using the old codes some 9 months after the introduction of the new surface
CLIMAT code; other routine problems with the CLIMAT code included excessive buffer length (2
countries), no end of record indicator (3 countries) 111 Section indicator missing (7 countries) or in
front of Station Number (6 countries), repeated dates in front of Station Number (8 countries), data
gaps (4 countries), rainfall values in 1/10 mm (many countries) etc.
A list of problems was passed to WCP-data section of the Secretariat, to be pursued as a
matter of urgency with the Presidents of the Regional Associations. However it was understood
there has been little improvement and, at CBS XI in November 1996 the report of the session
concludes as follows:6.4.7

The Commission CBS was concerned about the current irregular practices in

using FM 71-X CLIMAT as manifested in surveys carried out by several GDPS Centres.
The Commission recommended to CCL, in order to provide more time to prepare a good
quality CLIMAT, to consider the adoption of the following procedure: "CLIMAT and
CLIMAT TEMP Reports should normally be transmitted by the fifth day of each month,
but not later than the eighth day of each month." The Commission also requested CCL
to consider developing within the CLICOM systems functions to generate automatically
the CLIMAT reports and including in the CCL Training Programme encoding and use of
FM 71 CLIMAT.
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A new survey was completed at the request of the Rapporteur in November 1996. This
indicated that 54 countries now used the CLIMAT code correctly, 38 used the new code but
incorrectly (including 13 who have converted to it in the previous 12 months), 41 still use the old
code, 38 were not including wind speed indicators in CLIMAT TEMP messages, and CLIMAT
reports were not or rarely received from 36 countries.

d)

MATTERS RAISED AT CBS XI. NOVEMBER 1996. RELEVANT TO CCL
In addition to the discussion of quality of CLIMAT reports, the Commission for Basic

Systems also considered other items relevant to CCL. The relevant text is repeated below:
(i)

Inter-relation between the Global Observing System and the Global
Climate Observing System

6.1.25 The Commission noted with appreciation the valuable contribution provided by
the Working Group on Observations to the review of GCOS observational data
requirements, the design and selection of stations for the GCOS Upper-air Network
(GUAN) and the GCOS Surface Network (GSN) (see also paragraph 8.3). Noting that
the operational and performance requirements for GUAN stations are not additional to
the present requirements for GOS upper-air stations, the Commission agreed that a set
of "best practices" to be implemented for GUAN stations to enhance the value of the
observations for climate purposes should include:
(a).

Making provision for long-term continuity of the station;

(b)

Providing detailed metadata about the station;

(c)

Utilizing sounding systems with a capacity of reaching 5 hPa;

(d)

Exercising rigorous quality control at the stations;

(e)

Releasing back-up sondes in cases of failure.

6.1.26 The Commission requested the Working Group on Observations to refine further
these "best practices" recommendations after some experience was obtained with the
GUAN implementation to achieve optimum data quality. The ECMWF, in its capacity as
CBS Lead Centre for the monitoring of upper-air data quality, had been requested to
provide regular six-monthly reports on availability and quality of upper-air data from GUAN
stations to the GCOS Joint Planning Office.
6.1.27 As regards GSN stations, the session, noting that the existing system of
regional lead centres for monitoring land surface data quality could be used for monitoring
GSN stations, agreed that this matter should be examined by a CBS/CCL group of experts
later after the network had been established. The Commission requested that the Working
Group on Observations continue to review the proposed GSN through regional
mechanisms and through individual members.
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8.4

Noting that a first list of some 1000 surface stations proposed for inclusion in the

GSN had been drawn up by a joint CCL/CBS group of experts and reviewed by the CBS
Working Group on Observations, the Commission fully endorsed the approach taken of
establishing certain criteria for the selection of stations and developing a computer
algorithm. It recommended that, as had been done for the GUAN, the list of proposed
stations be considered by individual Members concerned as to the practicability of
implementation and the possibility of their undertaking of long-term commitments to
maintain and operate the stations before submission to the GCOS/JSTC and
eventually to regional associations for formal adoption.
The Rapporteur notes that it is only proposed to seek comments in the GCOS/JSTC forum
before Regional Associations, and recommends that WCDMP members are also
involved in the process.
(ii)

Small Adjustments for FM 71-X Climat:

In regulation 71.3.3 replace the existing Note by the following three Notes:
(1)

If the percentage of the normal is 1% or less but greater than zero, pspsps shall be
coded as 001.

(2)

If the normal is zero hours, pspsps shall be coded as 999.

(3)

If the normal is not defined, pspsps shall be coded as 3 solidi {III).

Change in Section 1, group Smprnprntrntm^mtx by 8mpmpmtmtmtxmtn (nwritx becoming
mtxiritn).

Delete the definition of mtxmtx.
Add the following definitions:
mtx

Number of days missing from the record for daily maximum temperature.
(1 )

mm

If data are missing for 9 days or more mtx shall be reported as 9.

Number of days missing from the record for daily minimum temperature.
(1 )

If data are missing for 9 days or more mm shall be reported as 9.

The Rapporteur cannot find the heritage for the changes, but assumes they have the
Commission for Climatology's approval.
(Hi)

Use of TOVS data in climate studies

6.5.14 The Commission agreed on the following recommendations concerning satellite
soundings.
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Regarding the use of TOVS data in climate studies
(a)

The archive of level 1B TOVS data is not readily accessible to the research
community as a climate data set. Steps to improve such access are encouraged.

(b)

The importance of calibration and validation activities is stressed. Long-term
international calibration sites are required. Also, satellite-to-aircraft and satelliteto-satellite inter-calibration experiments can play an important role.

(iv)

Use of Internet

4.12

The Commission (CBS) noted with appreciation that the CBS/AWG had started to

discuss these matters and had, as a first step, carried out a study on the extent to which
the Internet actually has the potential to be used to exchange meteorological information
(see Agenda sub-item 6.4). As the next step, it agreed to establish an ad hoc Task Group
as proposed by the Executive Council. The Commission agreed that the best approach
was to determine from the beginning the range of issues the Task Group should
investigate, being fully aware that studying all possible ramifications of the Internet in the
context of Res.40 (Cg-XII) would likely exceed the resources and capabilities of this
Commission. TheCommission requested the Task Group to address the technical and
operational aspects involved and their possible ramifications on the implementation of
Resolution 40 (Cg-XIII) but to set aside, for further consideration as necessary by the
Executive Council, other relevant questions. The Commission agreed on the terms of
reference and composition of the Task Group as given in the annex to this paragraph.
Rapporteur note: The Task Group comprises technical experts nominated by seven
Members. CCL may wish to consider if it wishes to make any input.

(v)

Working Groups of CBS

CCL is entitled to representation on all CBS Working Groups.
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CLIMATOLOGICAL APPLICATIONS

Application : DATA REQUIREMENTS FOR ALL
Table 1
....
Variable

Priority

Resolution

Accuracy
Hkm

Vkm

T(hrs)

Temperature

0.2/1 K

25/100

1*.

3/6

1

Humidity (RH)

5no%

25/100

0.5-2

3/6

2

Wind

0.5/2 ms 1

25/100

1<.)

3/6

2

Precipitation

5/20% »

5/100

_

0.5/6

%

Cloud Cover

10/20%

5/50

_

1/3

1

Cloud LWC

0.01/20%»

25/100

_

3/6

1

Cloud top

0.2 km

5/50

_

1/3

1

Particle size/phase

10/30%

=50

m

6

2

Radiation budget

1/10 Wm-2

10/50

_

0.5/6

1

Aerosols column

10%

0.5/100

_

3/12

2

Trace Gases

5/10%

50/100

_

6/12

2

0,

5/10%

«50

_

=6

3

Land temp.

0.1/1 K

0.5/100

_

3/12

Soil moisture

1 mm/30%

1/50

„

12/24

Albedo (vis)

1/5%

1/50

_

6/12

Ice extent (land)

2/10%

1/50

_

12/24

Snow cover

5mm, 2/10%

1/50

_

12/72

Sea ice extent

2/10%

10/50

m

=24

Sea level

2/10 cm

10/50

—

=12

Sea surface wind

0.5/1 ms- -5%

10/100

_

6/12

Sea state

up to 10%

10/50

m

1/12

SST

0.1/0.3 K

1/50

_

6/12

Salinity

2/30%

=50

0.5-.3

=24

Wind Stress

5/20%

=50

_

=6

1
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Application : DATA REQUIREMENTS FOR RESEARCH INTO CLIMATE PROCESSES
(Note also a base for generation of statistics for other applications)

Table 3,
Variable

Accuracy

Priority

Resolution
H (km)

V(km)

T(hrs)

Temperature

0.2/1 K

=25

c1«»

3-6

1

Humidity (RH)

<5%

25/50

si"»

3-6

2

Wind

s 1 ms 1

=25

=1<«)

3-6

2

Precipitation

5-10%®

5/100

_

0.5-6

1

Cloud Cover

£ 10%

5/10

„

1/3

1

Cloud LWC

0.01-0.02 mm

25/100

_

3/6 .

1

Cloud top

0.2 km

5/10

„

1/3

1

Particle size/phase

10/30%

«50

„

=6

2

Radiation budget

s 1Wnv2

10/50

„

0.5/1

1«

Aerosols column

5 10%

0.5

_

3/6

2 »

trace Gas

5/10%

50/100

_

6/12

2

0,

s 5%

«50

_

=6

2

Land temp.

0.1/1K

0.5/10

_

3/12

Soil moisture *"

1/6 mm

1/25

_

12/24

Albedo (vis)

1/3%

1/5

^

6/12

Ice extent (land)

2/10%

1/10

_

12/24

Snow cover

5mm, 2/10%

=1

_

12/24

Sea ice extent

2%«*>

10/25

m

=24

Sea currents w

s 001 ms-'

«10

—

=12

Sea level

2/5 cm

=10

m

=12

Sea surface wind

0.5/1 ms-1

10/25

_

=6

Sea state

0.3m, 0.5s

=10

m

=1

SST

s 0.1

s10)

_

=6

Salinity

2/10%

=50

_

12/24

2

Wind Stress

5/20%

=50

.

=6

1

Notes:
(1)
(2)
(3)
(4)

0.5 km in boundary layer, 3 km in stratosphere
Expressed as % of monthly total. Daily accuracy requirements for tropics not included
Process requirement; much greater than for statistics
Not likely/possible from satellites
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Application : PRODUCTS FOR CLIMATOLOGICAL NEEDS «•>

Tabled
Variable

Resolution

Accuracy
H
km

V
km

Applications
T
months

D*

pa.

0.1 K
0.5K
0.5K

500
250
100

1
1
1

Humidity

5%

500»

2«

/

/«

Wind

1 ms-1

500»

1

/

/

Precipitation

5%

500»

_

/

/

Cloud Cover

10% «

250

.

/

/

Cloud LWC

10%»»

250

.

/

•

Cloud top/base

1 km

250

_

S

/

Particle size/phase

10%

250

_

Radiation budget

flOWm*

250

_

Temperature

2

o»

/
/
0.1

0.25/1 «

/

0.25

/

/
/

Radiation budget

1 Wm-

250

Aerosol

5%

500°'

_

•\ 9)

Trace Gases

5%

250

-

0.25

/

/

*0,

< 5%

250

_

0.25»

/

/

Surface temperature

0.1 K

500

_

1w

/

Surface temperature

0.5 K

250

Soil moisture

=10%

=100

_

0.25/1

/

/

Albedo (vis)

2%

=100

_

0.25

/

/

Ice sheet

2%

=100

-

0.1

/

/

Snow cover

10 cm/3%

=100

_

0.1/0.25

/

/

Sea surface currents

0.01/0.05 ms-1

=10

_

12hrs

/

/

Sea ice

5%

=100

_

0.25/1

/

/

Sea.currents

0.025 ms-1

20

«.

0.05/1

/

Sea level

2/5 cm

250

_

0.25

Sea surface wind

=1 ms-1

500 •

_

1"

Sea state

10%

250

m

1

SST

0.1 K

=100

.

0.5

/
/

0.25

/

/
/

/
/

/

•

/

•
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T^fel-t

3éoAà)
Resolution

Accuracy

Variable

H
km

Applications

V
km

T
months

Salinity

2%

250

0.2

1

Salinity

20%

250

0.02

1

D*

pa

o*

•
/

Notes:

(D

Given additional information ontimelinessof delivery, these would be categorized as "services"

(2)

D = Monitoring and Change Detection,
P * Prediction
O = Operational Services

(3)

Half the value for prediction

(4)

Some daily values also needed

(5)

Daily for monitoring

SERVICES
For operational services, data/products to be supplied within days of period end.
For monitoring, data/products to be supplied within days-weeks of period end.
For research/processes, data/products to be supplied within weeks/months of period end.
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TABLE 4
Present and near future data exchange requirements, all WMO Programmes
There is a general requirement for metadata to be made available through appropriate
channels (e.g. Publication No. 9, see 2.9). The following tables constitute an attempt to
specify the total data requirements for international exchange to meet all WMO Programmes
and WMO-sponsored programmes:
Table l^t Three-dimensional data
Vertical
res. (km)

Horizontal
res. (km)

Temporal
res.
(hours)

Source of
Requirement

Wind (horizontal)

100

.1 up to 2km
.5 up to 16
2 up to 30

3

Most Programmes

Temperature

100

3

Most Programmes

Geopotential

100

.1 up to 2km
.5 up to 16
2 up to 30

Relative humidity
(RH)

100

Turbulence

100
Variable

3

. 1 up to 2km
.5 up to
tropopause

3

.3

1

AeM
GCOS, GAW, WWW

Variable

Most Programmes

Greenhouse Gases

n

if

Variable
•t

Reactive Gases

n

if

n

GCOS, GAW

«

•t

it

GCOS, GAW

250

n

6h

IGOSS,
GCOS, GOOS

Sub-sea surface
temperature

t>

it

6h

it

Sub-sea surface
current

M

it

6h

M

Soil moisture
0-10 cm

100

-

1 day

Most Programmes

Soil moisture
10-100 cm

100

-

1 week

n

Ozone

r

Aerosols Chemical and
Physical Properties
Salinity

GCOS, GAW
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Table l& Surface data
Horizontal
res. (km)

Temporal res.

Source of Requirement

Pressure
Wind
Temperature (Air)
Relative humidity
Visibility
Present weather
Accumulated precipitation
Precipitation rate

100
100
100
100
100
100
100
100

1h
1h
1h
1h
1h
1h
1h
1h

Most Programmes

Sea surface temperature
Land surface temperature

100
100

1 day
3h

ft

100
100
100
250
variable
250
250
100
variable
100
100'
50

1 day
1 day
1 day
1 day
1 week
1 week
1 week
1 week
10 days
6h
1 day
1 month

M

100
100
100
1 or 4
50
50

1 day
1 day
1 day
6h
6h
1h

Most Programmes

100
100
50
100

1h
6h
12h
6h

WWW, MM
GCOS
GCOS
IGOSS, GCOS, GOOS

Variable

Variable

M

M

N

M

n

M

GCOS, WCP, AREP
GCOS, GAW
GAW, GCOS
GAW, GCOS

n

If

it

tt

n

ft

Sea-ice cover
Snow and ice cover
Snow equivalent-water depth
River run-off
Lake water levels
Water quality
Sediment
Percentage of vegetation
Phenological data
Soil temperature, 2 0 cm
Deep soil temperature, 100 cm
Surface roughness
Albedo, visible
Albedo, near infra-red
Longwave emissivity
Multi-purpose imagery
Surface net radiation
UV incoming
Wave spectra
Salinity
Sea level
Ocean current
Greenhouse gas concentrations
Ozone
Precipitation chemistry
Aerosols-chemical and physical
properties
Reactive gases
Radionuclides
Volcanic activity
Note:

it
ft
ft
it

n
it

n

«
ft
tt

GCOS, OHP
GCOS, OHP
OHP
ft

Most Programmes
GCOS, AgM
ft
tt
it

tt
it

If

GCOS, AgM
PWS, AREP, WCP

PWS,CCI,GAW
EER, GAW
PWS, AeM

For some programmes e.g environmental monitoring/agriculture/hydrology/
environmental emergency response and public weather services, much higher resolution data
needed operationally
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Tabled- Other two-dimensional data
Horizontal
res. (km)

Temporal
res.

Source of
Requirement

Cloud fractional cover
Cloud top height
Cloud base height
Total liquid water content
Cloud phase/particle size

100
100
100
100
50

3h
3h
3h
3h
6h

Most programmes

TOA net shortwave radiation
TOA net longwave radiation

100
100

3h
3h

Most programmes

Multi-purpose IR/VIS imagery
Radiance

1-4
1-4

30 min.
6h

n

Variable

Variable

n

n

n

H

GCOS, GAW
GCOS, GAW
GCOS, GAW

Column ozone
Optical Depth/Turbidity
Column Greenhouse and reactive gases

n
n
n

GCOS

n

it

The following notes provide some explanation of the tables and some provisos on
their use:
Variables
Following past convention, the observational requirements for data assimilation are
stated in terms of geophysical variables. This is thought to be useful since, from a
user's perspective, these are the variables on which information is required.
However it is important to note that these variables are not always observed directly
(satellite systems observe none of them directly, with the exception of top-of-theatmosphere radiation). Also it is no longer true that the users need their data
exclusively in the form of geophysical parameters; recent developments in data
assimilation have demonstrated the potential and the benefits of using data at the
engineering level (e.g. radiances, brightness temperatures).
Horizontal resolution
In general (and with some over-simplification), data are useful for assimilation and
validation on spatial scales which the models are attempting to represent. 100 km
is given as the requirement for the variables listed in the tables. However, it is
possible to benefit from higher resolution data, considering the current developments
towards global models with a grid length of less than 50 km.
Regional models attempted to represent spatial scales above the meso-scale.
Observational data are required at a resolution of 10 km.
The horizontal resolutions provided for hydrological data are averages only and will
vary with physiographic characteristics.
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Vertical resolution
The same rationale is applied here: global NWP models are expected to have a
resolution of less than 1 km throughout the troposphere and lower stratosphere,
with considerably higher resolution in the planetary boundary layer. In the mid and
upper stratosphere, a resolution of 2 km is likely to be sufficient. The requirements
for observations should be comparable.
For regional models, observations are required at a resolution of 100 m (50 m in the
planetary boundary layer).
Temporal resolution
Just as with spatial resolution, data will be useful for assimilation and validation on
temporal scales which the models are attempting to represent. In the past this has
not been the case; so-called "four-dimensional" assimilation systems would more
appropriately be described as "intermittent three-dimensional" systems, and they
have not been able to make proper use of observations more frequent than the
period of the data assimilation cycle (typically 6 hours). However, continued
progress towards truly four-dimensional data assimilation is making it possible to
extract useful information from observations at higher temporal frequency. With
such systems, higher temporal resolution of two-dimensional data can compensate
to some extent for the loss of three-dimensionality. A requirement of 3 hours for
upper-air data and 1 hour for surface data has been specified. However, as in the
case of spatial resolution, upper-air data of higher specification (up to 1 hour) should
also be made available (e.g. cloud motion wind data from geostationary satellites,
wind profiles from wind profilers).
For regional models, both upper-air and surface data are required at a resolution of
1 hour.
Timeliness
For real-time activities, the value of data degrades with time, and it does so
particularly rapidly for variables which change quickly. Operational assimilation
systems are usually run with a cut-off time of about 3 hours for global models, 1.5
hours for regional models.
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FINAL REPORT OF THE RAPPORTEUR ON CLICOM
(By Azzedine SACI- Algeria)

I.- INTRODUCTION:
The computerization of the c1imatological
services in the developing countries across the CLICOM project
know a certain success on the African continent: 43 countries
received the CLICOM software, 20 countries exploits it daily
without major problems; without well master the system.
The essential reasons of the failure of the implementation of
CLICOM project in the c1imatological African services are:
- prolonged breakdown of material
- instability of personal loaded of CLICOM project
- level insufficient data processing
- obsolete material
- the habit of using of other very simple data entry systems
(CLIMBASE, CLIMAT.)
- social conflicts, war.

II- ACTIVITES OF THE RAPPORTEUR:
a) formation
- Participation to the CLICOM seminary to Tunis in April-May
1994, taken in loads the French version of CLICOM 3.0.
- Participation to the seminary MDD-CLICOM-CLIPS organized
by the ACMAD center at Niamey in Ocotbre 1995 for the (19)
French-speaking countries. Presentation during the CLICOM week
of the application Edition of CLIMAT message.
- Participation to the first cycle of continuous formation
(November 95- Février 96) at the ACMAD center Niamey.
Course dispensed on the adaptation of CLICOM system to the national
needs during the month of January 1996. The last week was consecrated
to the assessment of this cycle in collaboration with an expert of
Meteo-France.
b) development
- Application for the edition of climatological message
CLIMAT (FM 71-X) in vigor from November 1994.
December 1994
- Translation in French of manual and software TUTORIAL
1 for CLICOM 3.0. December 1995
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- Paricipation to the seminary of the CLICOM experts to
Washington in May 1996; taken over some developments for the
future CLICOM version 3.1
* Quality control on the first line in a key
entry form
* Listage of the records in the key entry files
and not loaded in DataEase database.
* Export to the ASCII format of the datas
in the key entry files.
These developments were sended to the CLICOM center of Russia
in September and October 1996.
c) CIicom Algeria
Installation of 20 new CLICOM sites in regions.
Currently the third of the main algerian stations use the CLICOM
system for key entry and quality control of the synoptic and
daily data in real time. The remainder of the stations is
traited in deferred time. The data files are collected to the
central level via the national network of telecommunication (DZ
PACK) on a CDC main frame computer.
Organization of a training on the CLICOM system
for the personnel of hydraulic service (ANRH) at Algiers in
June 1996.

Ill- USE OF CLICOM IN APPLIED CLIMATOLOGY:
In its version of bases the CLICOM software permits:
- the management of database DAtaEase;
- the management of the geographical and historic
informations of the observation network;
- the management of dictionary and of the inventory of
the keyed datas;
- key entry and quality control of climatological data;
- the archival storage and the restore of archive data;
- the count of ten-days data, monthly data, statistics (means,
extremes)
- the graphic representation of datas (graphics, wind
rose )
Several commercial software could be used for the c1imatological
needs. Some software like INSTAT, HYDATA, SUIVI uses their own
interfacings for the utilization of the CLICOM datas.
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The ASCII format is the standart format who allow to use all the
panoply of commercial software for treatment data. For this the
use need a minimum of information on a programming language in
order to organize the datas to treat.
It is in this mind that a module of export to the ASCII format
of the datas from key entry files will be inclusive in the next
version CLICOM 3.1.
This will also facilitate the task to the climatologists for the
fast realization of ten-days and monthly bulletins of informations
The CLICOM system permits to digitalize meteorological
data for them to be more accessible and easily usable,CLICOM
project is located in amont of CLIPS project.

IV- FORMATION
The short length trinings are just sufficient to expose
a new version of CLICOM or a new application. The training on
adaptation of CLICOM system to the natinal climatlogical needs
demand more time. A permanent contact with the user is
neccessary until implementation of the system. The utilization
of Internet is very convenient for the well attended to
distance. Seen the needs of the user, the CLICOM formation must
be done by level:
1- user
2- administrator
3- developer
and by theme:
1- utilization
2- statistics
3- programming
4- utilization

deepened of DataEase (Import, Export, Standard reports
(INSTAT)
language
of the existing applications (CARS)

The cycles of auto-formation organized by the ACMAD Center
(Niger) are profitable in the sense where the CLICOM user can
well learn the utilization of software, its adaptation to the
needs of its country, have an answer to its preoccupations on
the utilization of system and data keyed under CLICOM, to the
importation of the data keyed under of other systems (for
example CLIMBASE or other).
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V- CONCLUSIONS
The main tasks of the World Climate Programme data and
Monitoring (WCPDM) are:
- incite the constitution of the national bases of
climatological data in the developing countrie (CLICOM).
- help the developing countries to pull fully left some
datas which them dispose for the analyses, the studies and the
climatological services (CLIPS).
Those here need:
- the renewal of the equipments which 8.0% is old of more
than five years and which the technical features don't answer
anymore to the technical specifications some new tools data
processings. For region Africa, on the 43 installations of the
CLICOM systems in the countries;
11
16
9
3
0
1
1
2

were done in 1988
in 1989
in 1990
in 1991
in 1992
in 1993
in 1994
in 1995

then
then
then
then
then
then
then
then

25%
37%
21%
7%
0%
2%
2% and
5%

- of pursuing the effort of formation and specially the
organization of the cycles of auto formation of middle length.
It is necessary to underline the importance of the
creation of the CLICOM group on Internet, created by Mrs. GERARD
of the WMO in January 1996. This means of communication allows
to hold to inform the CLICOM users on the different developments
and the different problems met during exploitation of CLICOM
system.
An other important point is the preservation of the
software and some datas on some reliable supports. We noted that
the floppy disk is very fragile and doesn't permit a good
conservation of the information. It would be judicious of
equipping the centers supporting CLICOM of CD graver in order to
landing to this kind of incident.
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REPORT BY RAPPORTEUR ON CLICOM - RA V
(by Tan Lee Seng, Malaysian Meteorological Service)
GENERAL
1996 was an active year for CLICOM. Below is a summary of the activities that this
Rapporteur took part in.

MEETING ON CLICOM IMPLEMENTATION AND DEVELOPMENT
A group of six invited CLICOM experts met in Washington D.C. from 6 - 1 7 May 1996
to discuss and transfer the responsibility and maintenance of the CLICOM core software from
USA to the developing regional ASCs. The group also initiated the enhancement to be
implemented in CLICOM version 3.1 to be released in late 1997. Each expert was assigned
certain tasks and Russia was to coordinate and integrate all new features.
RA V CLICOM AREA SUPPORT CENTRE (ASC) IN MALAYSIA
One of the major events that happened in 1996 was the setting up of the RA V CLICOM
ASC in Malaysia in conjunction with the RA IIA/ CLICOM TRAINING SEMINAR In June. A total
of 26 participants from 22 countries participated and witness in this Seminar when the RA V
CLICOM ASC was launched. Simultaneously, the Minister of Science, Technology and
Environment mentioned the setting up of the Centre in the regular Cabinet Meeting giving the
importance and impetus to the Centre.
CLICOM TRAINING IN BUREAU OF METEOROLOGY, MELBOURNE
The Australian Bureau of Meteorology Training Centre conducted its third CLICOM Training
Course from 1-26 July 1996 for the South Pacific countries through funds provided by the
Australian Agency for International Development (AUSAID). I participated as a lecturer/resource
person at the Course. The course lasted for 5 weeks and it was conducted in 3 modules; the
basic computer module, CLICOM operational module and the advanced CLICOM System
Administration module.(a report had been sent to WMO and the President of CCI earlier).
RA V ROVING CLICOM/CLIPS SEMINAR
A month long RA V Roving CLICOM/CLIPS Seminar was undertaken from 17 November
to 17 December 1996. While Mr. W.R. Kininmonth's mission was to inventorize country
capabilities and identify missing prequisites necessary for CLIPS implementation, my mission was
to provide assistance in solving technical or conceptual problems with CLICOM. The countries
visited by me were Brunei Darussalam (17-20 November); Papua New Guinea (25-27 November);
Solomon Islands (27-30 November); Vanuatu (30 November to 5 December) and Fiji (5-9
December). A full report had been sent to WMO and the President of CCI.
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WORLD METEOROLOGICAL ORGANIZATION
COMMISSION FOR CLIMATOLOGY
TWELFTH SESSION
4 - 1 4 VIII 1997, Geneva, Switzerland

Report of the Rapporteur on Spezialized World Data Centres and GCOS

(Submitted by the rapporteur)
(V. V e n t - S c h m i d t , Germany)

Summary and Purpose of Document
This document contains the report of the Rapporteur on Spezialized World Data
Centres and GCOS for information and consideration.

ACTION PROPOSED
The Commission is invited to note the information presented in this document and to
take it into account when deciding on future activities relating to spezialized
World Data Centres and GCOS. It is envisaged that the work of the Rapporteur will
continue.

40

Report of the Rapporteur on Specialized Data Centres and GCOS / CCI-XII

DISCUSSION
1. CCI-XI (Havana, Cuba, 1993) re-established the Advisory Working Group of CCI
with specific terms of reference [1].
2. Mr Vent-Schmidt has been elected to be a member of AWG-CCI and be appointed
as Rapporteur on Spezialized World Data Centres and GCOS [1]. The relevant
work plan was discussed at the first meeting of the Advisory Working Group.[2]
3. Background information is presented to understand the rapporteur's viewpoint.
In order to meet user needs and requirements given as recommendation at the
Second World Climate Conference in 1990, a Global Climate Observing System
(GCOS) was established in 1992 by four international organizations, the World
Meteorological Organization (WMO), the International Océanographie Commission
(IOC), the United Nations Environment Programme (UNEP) and the International
Council of Scientific Unions (ICSU).
The strategy of GCOS is directed towards an operational climate observing system
to be realised as soon as possible. It should serve as a global system to identify
key climate change aspects and also to stimulate research in the World Climate
Programme leading to a better understanding of the world's climate and possible
changes.
4. WMO also reacted with a new structure of the World Climate Programme (WCP)
with a more generally orientated framework known as the Climate Agenda [3].
The idea of the new Climate Agenda was recommended at the Intergovernmental
Meeting on the WCP which took place in April 1992 in Geneva.
5. The World Data Centres were established as part of the International Geophysical
Year (IGY) in 1957-1958. The current World Data Centre system comprises about
44 individual centres, staffed and funded by national institutions in the host
countries around the world.
6. Besides 'Specialized' Data Centres were established to focus on global data sets
for climate monitoring and research. It is rather difficult to obtain an overview of
all existing data centres, as they are mainly part of a research project and
sometimes exist only for special periods. Therefore, it is necessary to keep the
data at archives of the NMSs to ensure long-term access. Different responsibilities
and goals led to a more or less wide range of locally, regionally or even globally
orientated work. The data management plans of these data centres depend on the
requirements of research projects or funding mechanisms.
7. An overview was already given in the INFOCLIMA catalogue of WCDMP. The
published catalogue [4] contains information on data centres and relevant data
sets of all member countries as far as they were reported to WMO. Nevertheless
members of CCI felt there was a lack of information and it was not clear whether
INFOCLIMA is a complete source of information. The work of the rapporteur thus
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was orientated to try to complete information on data centre existence and
functions.
8. The Rapporteur presented an activity report to the president of CCI and the
members of AWG-CCI. Since the last CCI in 1993 the following main activities
have been carried out by the rapporteur in his field of responsibility:
a. Organization of a meeting of the GCOS Data System Task Group in Offenbach,
Germany (22-25 March 1994,)[5]: The GCOS Data System Task Group has
been the predecessor of GCOS DIMP. It met to consider the development of a
comprehensive plan for information management for GCOS. Version 1.0 of the
GCOS Data and Information Management Plan has meanwhile been published
[6]. The experts tackled the problem of data centre functions and data
exchange conditions.
b. The German GCOS Office participated in the third and fourth session of JSTC
for GCOS [7]. At JSTC-IV Prof. Bengtsson, the chairman of the Atmospheric
Observation Panel, reported on the status of the GCOS Upper-Air Network.
c. Participation in the First Session of the GCOS Data and Information Management Panel (DIMP, Washington, D.C., February 7-10, 1995, [8]. The Rapporteur was invited to serve as a member of DIMP. Several recommendations
have been developed and pilot projects have been proposed.
d. Organization of an experts meeting on GCOS data centre implementation and
co-ordination (Offenbach, Germany, 27-29 June 1995, [9]. The idea of a
GCOSnet as a network of all relevant data centres was discussed and
recommended.
e. Participation in the El Nino Forum (6-8 November 1995, Washington, D.C;
U.S.A.)
f.

Participation in the First European Conference on Applied Climatology (7-10
May, Norrkoping, Sweden), [10]. The Rapporteur presented a paper on the idea
of a metadata concept for the European Climate Support Network (ECSN) with
special regard to the functions of national climate information systems realized
on World Wide Web (WWW) with a central function at the NMS of Spain [11].

g. Participation in the second meeting of GCOS- DIMP (Ottawa, Canada, 14-17
May 1996),[12]. The Rapporteur was replaced by his colleague Mr. Martin
Werscheck of DWD, Germany).
h. The rapporteur participated in the 6th Session of JSTC for GCOS (28.10. 1.11.1996, Victoria, B.C. Canada). Results will be available before next CCI.

9.

The Rapporteur supported an effort of the World Climate Programme Department to make INFOCLIMA available on World Wide Web. Therefore Mr. S.
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Rôsner from the German GCOS Office assisted WMO during a three-day
consulting meeting at the Headquarters of WMO in October 1996. The data
centres and the data set description were planned to become online. Access to
INFOCLIMA was planned to be realized through WMO's CLICOM sytem and
the INFOCLIMA home page. The new version of INFOCLIMA will serve a
broader community of users, including those who are especially interested in
GCOS afterwards.
10.

The rapporteur reviewed the proposal of CBS on the criteria for GCOS Upper
Air Network (GUAN) and GCOS Surface Network (GSN), [13].

11.

The general structure of global data centres is enclosed as appendix 1 . It
shows the global coverage which indicates that many member countries of CCI
contribute to the system. A list of all World Data Centres as they are part of
INFOCLIMA is added as appendix 2. The Rapporteur put the available
information in a small data bank structure developped on a PC system with
standard software (Fox-Pro). Once the information seems to be complete, it
will be converted to the WWW server of DWD and/or WMO and be widely
spread via INTERNET.

Conclusions
12.

As a major result of his investigations it became more and more evident that
the aspect of metadata is still an unsolved problem, because there are only a
few rules which are generally used by the different data centres. In particular it
is necessary to agree upon a well-defined data management plan in the
different periods of data handling at the centres. This information should also
include documentation on quality control procedures and access and/or
retrieval conditions for users.

13.

The metadata problem is a major item at the G7-ENRM (Environmental and
Natural Resource Management) project and on the agenda of the Meta
Information Topic Working Group (MIT). As Germany is involved in MIT, the
Rapporteur has contacted responsible bodies for information. JSTC and DIMP
of GCOS have been informed on these activities.

14.

The Rapporteur sees a need to convince all responsible heads of data centres
to exchange at least metadata on the available data sets. This idea led to the
proposal of a data centre function model which was discussed in the GCOS
Data and Information Management Panel Meetings. The technique of WWW on
INTERNET allows all data centres to be connected easily. Therefore a network
was proposed which is necessary for nearly all WMO programmes. Within
GCOS it was recommended as GCOSnet but it seems also to be relevant for
the new CLIPS project.
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Recommendations
Red

Preparations are underway to make the INFOCLIMA catalogue available on
INTERNET as early as possible. For developping countries the CLICOM system
might be used. It is obvious that information on existing data centres must be
updated.

Rec2 The functional model for the work of data centres discussed in GCOS-DIMP
could be used as an example for all WMO projects. It is extremely helpful to
create a network which at least serves to exchange information on data sets
and inventories. Whether the WWW on INTERNET is the chosen vehicle to do
so must be discussed on a broad basis.
Rec3 As there are a lot of unsolved problems and still a lack of information, it is
foreseen that the activities of the Rapporteur should be continued in the future.
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SPECIALIZED DATA CENTRES
RELEVANT FOR GCOS
WMO
GCC for MCS
UK (Bracknell)
Germany (Hamburg)

WMO
Global Precipitation
Climatology Centre
(GPCC)
Germany (Offenbach)

WMO
Global Runoff Data
Centre (GRDC)
Germany (Koblenz)

WMO
World Radiation
Data Centre
(WRDC)
Russia (St.Petersburg)

ICSU
WDC - C1
Belgium, Denmark.Scotland,
England.Czechia.Netherlands,
France

ICSU
WDC-B
Russia

ICSU
WDC-A
USA

ICSU
WDC-D
China

WMO
World Ozone Data
Centre (WODCE)
Canada (Toronto)

ICSU
WDC-C2
Japan, India

WMO
Collaborating Centre
on Background Air
Pollution Data
USA (Washington)

WMO
WDC for Greenhouse
Gases (WDCGG)
Japan (Tokyo)

>
3
CD

STAND: Februar 1997

J:\WPPRAES\GCOS\DAT CEN.WPG
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Listing of selected Data-Centres
Selected Arguments:
Geographic Area
: All geographic areas
Kind of Data-Centre: Global Data-Centres
Kind of Data-Sets
the centre held: no restriction
Centre
Code
165U
172U
253U
406U
440U
440V
440W
44OX
440Y
609U
620U
625U
629U
629V
629W
647U
67OU
670V
670W
676U
676V
690U

Name of Centre

Centre AGRHYMET, Niamey - Niger
Agence pour la Sécurité de la Navigation Aérienne en Afrique - Senegal
World Data Centre for Greenhouse Gases, Met. Agency (JMA) - Japan
World Ozone Data Centre, Atmospheric Environment Service (AES) - Canada
World Data Center A-Glaciology & National Snow/Ice Data Center - U.S.A.
World Data Center A for Rockets and Satellites - U.S.A.
World Data Center A for Meteorology - U.S.A.
World Data Center A for Oceanography - U.S.A.
World Data Center A for Solar-Terrestrial Physics - U.S.A.
International Data Rescue Coordination Centre (IOCC), Brussels - Belgium
International Council for the Exploration of the Seas (ICES) - Denmark
Intergovernmental Océanographie Commission (IOC) - France
Global Runoff Data Centre, Bundesanstalt ftir GewSsserkunde - Germany
European Space Operations Centre - Germany
Global Precipitation Climatology Centre (GPCC), Offenbach - Germany
Food and Agricultural Organization (FAO) - Italy
World Data Centre Bl for Meteorology - Russian Federation
World Radiation Data Centre (WRDC) - Russian Federation
World Data Centre B for Oceanography - Russian Federation
Hydrological Information Referral Service (INFOHYDRO), WMO - Switzerland
World Glacier Monitoring Service - Switzerland
European Centre for Medium-Range Weather Forecasts(ECMWF)-United Kingdom
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PART I : INFOCLIMA
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GENERAL INTRODUCTION .From (WCDP)
1. The 300 contributing centers and 600 non contributors (librairies, researchers and
others) have received during 1994/1995 the INFOCLIMA data base on paper form.
A version of the database, using Data Ease 2.5/4.5, has been distributed on diskette to
some centers.
2.After the big update to the INFOCLIMA database undertaken during 94 , another one is
underway after the collect of responses to the rapporteur1 questionnaire circulated by WMO
secretariat (see interim report of February 1995).
3. During this year 1996, an essential developement is underway. A World Wide Web
version of Infoclima is being prepared. It's planned to have a first version availlable on the
WEB by the end of October 1996.

TERMS OF REFERENCE AND ACHIEVED ACTIONS

TASK 1.
MAKE AN APPRAISAL OF THE USE BY MEMBER COUNTRIES AND DATA
CENTER OF THE PUBLISHED INFOCLIMA DATA CATALOGUE
In its point 8.5.3, CCL estimated necessary to designate a rapporteur to start to make an
evaluation of the use of the published INFOCLIMA catalogue by those who receive it.
To achieve this goal a questionnaire has been circulated among all contributors and non
contributors, and the number of answers is low regarding the number of questionnaire sent
out.
However, the answers given by 69 countries contributors are a good indication for the
evaluation of its use (see list of countries in Appendix 1.1).
The answers to the main questions can be summarised as follow:
1.1 Updated information :
Throughout these answers, new information has been colleted from contributors These
contributors consist of either new countries or new centers of which the following :
a/ Norwegian water ressources and energy administration. German Federal Institute of
Hydrology ( Global Runoff Data Center and HYDABA) Meteo France, Meteo Maroc, Brunei
Met Service, United Arab Emirates Met Service, Quatar, Mongolia, Croatia, Namibia,
Bahrain.
b/ On another hand, most of formerly USSR republics , have sent an answer, asking for
more information about this system and assistance in building up their data base Those
countries are Kazakstan, Azerbaijan, Kyrgystan, Moldova, Lituania
c/ Complete list of countries and centers is given as appendix 1.1 and in the appendix 2.1.
The information contained in the answers is being proceessed within the WCP for inclusion
in the INFOCLIMA database
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1.2 Test of the computerised version on Data ease
Most of the answers (70) to the questionnaire have confirmed the non reception of the
computerised version of the Infoclima catalogue.
However for those who received it, improvment proposals made are connected with:
= The access of the database throught the Internet system and
= Production and distribution of executable version with no condition on any Data Base
Management System.
1.3 Use and usefullness of the Data base
1.3.1 Many centers find it useful in regard to the information contained ( a source of
updated reliable information). It gives comprehensive information on data availability and
in addition to data sources, it describes the activities conducted by different centers.
1.3.2 While some centers find it more useful to global and regional centers and
organisations than national ones ; most of them confirm its usefullness, as they have used
it at least once for obtaining data.

TASK 2:
CONTINUE PROVIDING GUIDANCE TO THE COLLECTION. CONSOLIDATION
AND INCORPORATION OF ADDITIONNAL DATA CATEGORIES. INVENTORIES
AND DA TA SETSfSUCH AS NORMALS. GBDS...J IN INFOCLIMA.
Several recommandations, regarding the inclusion of other information to improve
INFOCLIMA content, have already been made.
Taking into account these recommandations, answers contained in the questionnaire to this
aspect and the advices given by some experts and scientists, it's suggested that Infoclima
should be too, beside what is already in the data base, a source on such information
related specialy to actual data.
Thus the present structure of INFOCLIMA should evoluate to a new structure with four parts
A to D (see Appendix 1.2) as follow
2.1 Part A: Infoclima world network inventory :
This part of Infoclima should be updated with information regarding the following:
2.1.1 Inclusion of the Reference Climatological Stations catalogue to infoclima
world inventory
a lot of efforts have made by former rapporters and wmo for gathering information and
producing a catalogue, this catalogue should now be included in the infoclima world
inventory.
This addition will bring a modification in the the world inventory to witch other metadata
should be added. Some of the indications to add are given below, but this has to be
reviewed by the rapporteur on metadata.
Introduction of this information in the infoclima world inventory should be done automatically
(after its digitalisation achieved, in the clicom system or other system agreed on).
This task of entering data should be done by centers themselves and control made by
infoclima coordinating center.
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2.1.2 metadata
The 11th CCL session recommended the introduction of Metadata files in INFOCLIMA
system.One starting point consist of adding some essential indications in the item 4 in point
B)attributes of the existing forms A-J.
Complete with appropriate indication

Type of observation
1JNSITU
° Station inventory
Manuscript or digital
• station history
(Manuscript or digital)
° Station moves
°methods of observation
or practices changes
"instruments or sensors
changes
° environnement changes
° Details on quality control
° changes of supervising
organisation
° changes of observer

2. SATELLITE

3. MODELLED

2.2 Part B: Infoclima catalogue of climate system data sets
In this part some minor addendum are suggested to what is already given in the actual
catalogue. The suggestions concern:
-A Description of INFOCLIMA international coordinating center ( a Global or Central
coordinating center) ; and it is suggested that the WCP/WCDMP should go on fulfilling the
functions of such center while looking for a method of designating Regional and Global
Climate Center to handle this in the future.
-The second modification concern the the data center and data set forms which should
include more complete information.
2.2.1 The coordinating center
Since its launch, the INFOCLIMA system has been managed by WMO/WCP/WCDP,
but this body or institution do not appear as a contributor to the catalogue, while a great
potential of information within the WCP exist . Such information, if included in Infoclima
would be of a great help in directing the searching and facilitating the exchange of data or
data information between centers.
So, the suggestion here consist to have the WCPA/VCDMP as an international
coordinating center holding not data sets but general information that would help users in
their investiguation about data.
The suggested information to be hold by the center relates to::
a/ list of WMO centers and data type holds.
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b/ List of special (régional ,) centers and networks with climate data related activities
such as European Climate Support network, ACMAD, DMCs, Regional centers of the
START initiative of IGBP....
c/ list of WCP publications and summaries
of WMO publications related to data and summaries,
d/ Information about Climatological Normals data sets as follow:
Countries
Algérie
USA

Precipitations
A25 B34 C47
A213

Pressure

temperature

A, B, C relates to 1901-1930, 1931-1960 arid 1961-1990 standard period respevtively.
« 25 », « 34 » numbers of sites or stations for which normals are calculated.
e/ Information about other actual data sets and address of holding sites.
f/ list of other data information referral system in the world with information about
holders, adress, access, support available, connection ...
2.2.2 To the infoclima catalogue of climate system data sets
2.2.2.1 To the data center forms: Some of the information herein after suggested has
already been added in the last form for Data center form.
a/PUBLISHED INFORMATION
a/1 List of published catalogue of stations inventories
* titre du catalogue,
* content
* date of publication,
* access mode,
* other reference
* date of planned review,
* media (manuscript, microfilm, digital),
a/.2 List of catalogue of products
a/.3 List of products
a/.3.1 Regular or non regular publications related to climate data
* title,
* brief summary of content,
* frequency (month, year..), * since date
* availability (price, or way to making it available to users
a/.3.2 Data sets on digital media with sofware for use
* title
* brief summary of content
* media ( diskette, CD rom ..) * software
* other infomation
Several examples exit within meteorological services of Austria, France, USA (NCDC).
a/.3.3 Data bank or product accessible electronically
( brief description or reference to its catalogue)
a/.3.4 Order forms available (Yes-No)
a/.4 Data Base Management System in use in the center (Brief description)
on main frame on PC
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2.2.2.3 To the data sets form
In the appendix 1.3, are reported the data categories and elements in use within three
different information system; i.e.
= INFOCLIMA,
= the Global Change Master Directory
= the planned Global Terrestrial Observing System.
Taking into account these other system, it's advisable to get them connected together
instead of having duplicated categories or elements.
2.3 Part C: infoclima catalogue of actual climate data set
The inclusion of actual data sets would enhance the interest of users in INFOCLIMA.
What are then these actual data that should first appear in INFOCLIMA ?
Taking into account previous recommandation of CCL: "CCL highlighted the need to identify
a climate data package that would serve as "Heritage Climate Data Collection" to be used
by all. This collection could include data from 'top quality" climate stations of particular
importance specially on global and regional scales".
One could suggest under a big heading the following: ACTUAL DATA SET
2.3.1 Standard Climatological Normals
These data have been published by WMO in the past and are being published for the
last referencial period (1961-1990).. Their availlability on digital media and possibility offered
by tht CLICOM to produce them,
make easy the inclusion of such information in
INFOCLIMA.
2.3.2 The "Heritage Climate Data Collection" when ready.
2.3.3 Remark:
The World Weather Records and The Global Baseline Data Sets (suggested to be
added in the interim report ) should be distributed on digital media just to the contributors
of these sets.
2.4 Part D: Infoclima catalogue of climate data applications
Besides these actual data, it is suggested that the very valuable information contained in
the différents published CARS (FOOD, DESERTIFICATION, ENERGY, WATER, ...),
publications should appear in the INFOCLIMA database .
Further more, the scientific community and policy makers are in need of new CARS on
climate change and impact studies and CARS on climate models and modelling.

TASK 3:
ANALYSE THE CURRENT DISTRIBUTION SCHEME OF THE INFOCLIMA AND
PROVIDE GUIDANCE FOR ITS IMPROVEMENT ( TAKING INTO ACCOUNT
AUTOMATION. CONTENT AND COST EFFECTIVE)
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3.1 Distribution Scheme
The distribution scheme of INFOCLIMA is of a great concern . However its availability on
digital media, the introduction of automatic data management system (throught CLICOM) in
most member countries and the possibilities offered by INTERNET, give the distributor
(WMO/WCP) more flexibility..
In fact, the distribution scheme has greatly evoluted in terms of printing, cost, handling ....
The catalogue passed from a huge manuscript volume of more than 500 pages to a digital
system on one floppy disk.
This diskette system which uses Data Ease DBMS ( Available in all CLICOM Systems) has
been distributed in 1994/1995.
To day within the WCP, an expert is working on a Worl Wide Web version of
Infoclima. To this purpose, procedures which will generate HTML files with the
necessary hypertext links in them, are being written. A first version will be availlable
on the WEB by the end of October 1996.
The suugested scheme for the near future in that regard, is as follow:
3.1.1 For professsional :
= Contributing center using CLICOM system should receive the catalogue on diskette.
= Contributing Centers not using CLICOM could receive the catalogue on
* paper version uptated every two years or
* the ASCII form of the digitalized catalogue
= Contributing Centers not computerised : Manuscript version uptaded every two years.
= Non Contributing centers or groups could receive the catalogue on diskette system (either
the ASCII form of the catalogue or the version using Data Ease).
3.1.2 For Public and professional:
As already stated, more efficient means of automatic access to INFOCLIMA catalogue and
its uptades potentially exist. And one suggestion is to allow users access through computerbased communication networks already in use within meteorological services and WMO :
INTERNET.. A version of INFOCLIMA/ WEB is being developped within the WCP.
3.2 Updating INFOCLIMA VERSIONS
3.2.1 Coordination and follow up of the updating of data to the existant catalogue should be
"in a near futur" be a responsability of Regional Climate Centers to be designated.
At least, the designated CLICOM regional support center should start the implementation of
such activity.
3.2.2 The updating and/or adding new information should use the digitalized form of the
catalogue. And the pssibility of updating throught INTERNET system (updating by Regional
coordinating centers, or national centers and / or the Global coordinating center by the
regional coordinating center ) has to be formalized too.
3.2.3 Contributing centers with no digital équipement and/or new centers will receive
adequate forms for updating their data on a regular basis .
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TASK 4.
IN CONSULTATION WITH RAPPORTEURS ON CLICOM PROGRAM AND THE
RAPPORTEUR ON RELATIONAL DATA BASE RECOMMAND AND POSSIBLY
IMPLEMENT FURTHER AUTOMA TION OF THE CA TALOGUE.
4.1 Within Clicom
4.1.1 The suggestion in that context is to start the computerisation under DATAEASE of the
INFOCLIMA WORLD INVENTORY.
4.1.2 CLICOM system has got, beside actual data sets, three reports are related to
INFOCLIMA information and METADATA.
- Stations history
- data catalogue
- data inventory
However, none of these forms is considering some important metadata such as changes in
the environment as prescribed by former rapporteur on metadata .
So, within, attention should be given to this aspect taking into account the METADATA
rapporteur's recommandations and the evaluation made by the different clicom rapporteurs
and meeting of the use of theses forms by clicom centers.
4.2 For relational data base
4.2.1 Obviously, to bring INFOCLIMA catalogue to an universially used product, one could
proposed its implementation using a wide range of other DBMS, such as DBASE,
FOXPRO, ORACLE, EMPRESS...but as stated above, connection to the existant
computer-based communication networks (INTERNET) seems to be the most important
task to deal with in the near futur.
4.2.2 To facilitate its transportation (or transfert) , CDROM is proposed to contain
INFOCLIMA database.
As it seems to be a reliable media with great capacity of storage and as INFOCLIMA is
directed towards having a large amount of information, it is then advisable to developp a
version on a product on CD Rom.
TASKS
ADVICE ON THE POSSIBLE CONNECTION OF INFOCLIMA TO THE EXISTING
INFORMATION SYSTEMS.
There are several system to which INFOCLIMA should be connected. Once the
developement within INTERNET completed, more opportunities will be available.
However, one could suggest to sart connection with the following systems :
5.1. The Marine Environmental Data Information Referral System called MEDI, is the first
system to which connection of INFOCLIMA was planned by ACCAD meeting of November
91.
5.2 . The NOAA Earth System Directory has been poposed in the responses to the
questionnaire..
5.3. The UNEP Information referral system INFOTERRA is an existant sytem of information
on environnemental (data and product) activities in more than130 countries.
5.4. Geographical Information System is one system used in several other referral systems,
so it seems useful to have INFOCLIMA connected to such system.
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S.5 Access to internet sites holding data sets should be rapidely planned.
An example of what is accessible throught the Berlin University Web site is given in
appendix 1.4.
In general, when we look to existant or planned Global observing and monitoring
systems, WMO seems to be a central body to which all other bodies have connection (see
figure below from J. Gaunlett in Referencel ).
Consequently to this INFOCLIMA should be connected to the informations systems held by
the other intergovernemental or non governemental organisations (namely FAO, UNESCO,
ICSU, UNEP, and IOC). And in that regard, a special attention should be given to the
coordination of such equivalent systems ( already in use or planned to be implemented in
the future)
Thus, INFOCLIMA could became a main hub in the system linking the three observing
systems , namely GCOS, GTOS, GOOS.
This last suggestion is based on a perception of the relation between GTOS,GCOS and
GOOS. Based on document IOC/EC-XXV/8 and extended by J.Gauntlett et al to include
GTOS and update appropriate organisational linkages, (see below)
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This figure shows one perception of the relation between GTOS.GCOS and GOOS.
Based on document IOC/EC-XXV/8 and extended by J.Gauntlett et al to include
GTOS and update appropriate organisational linkages.
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Working Group on Data Management

REPORT OF THE RAPPORTEUR ON INFOCLIMA
AND NATIONAL CLIMATE DATA CATALOGUE

PART II : NATIONAL CLIMATE DATA CATALOGUE
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TERMS OF REFERENCE AND ACHIEVED ACTIONS

TASK 1. BASED ON PREVIOUS RECOMMENDED STRUCTURE. CONTINUE
PROVIDING GUIDANCE TO MEMBERS ON THE PREPARATION OF A
NATIONAL CLIMATE DATA CATALOGUE.
Taking in account guidelines given by previous rapporteur, inputs from answers to the
questionnaire, and having in mind that a National Climate Catalogue should be a
continuation of INFOCLIMA at national level with more detained information, it's suggested
as general recommandation that the National Climate data Catalogue should be:
- multi-disciplinary
- containing dataset information concerning if not all, most of the different aspects of the
climate system.
It might contain, inter alia information about
- data set inventories,
- monitoring programs,
- instrumentation
- stations histories, informations system,
- data centers,
- research project and programs,
1.1 PROPOSED STRUCTURE AND CONTENT OF THE NATIONAL CLIMATE DATA
CATALOGUE :
Thus , in regard to the volume of information to be included in the National Climate Data
Catalogue , a structure in sub-catalogue seems to be more suitable.
Each subcatalogue will contained detained information concerning one of the national
centers (discipline or aspect) involved in the catalogue.
The first one would contain general information describing these centers (disciplines)
involved .
1.1.1 GENERAL INFORMATION: This an introductory information which describe the
headlines of the content. These headlines will refer to :
1.1.1.1 the data centers involved in the catalogue
The prime information is the one related to the different centers with climate related
activities which hold data or information as given in INFOCLIMA coordinated in a member
country.
The centers concerned are:
- national data centers in the field of meteorological, climatological, agrometeorological,
hydrological, environmental, ...) contributing to the catalogue ,
- secondary data centers which hold and archive data related to other categories of data
related to infoclima categories.
- international centers within the country,
- other national national & international data centers interested in climate information or
using it or serving as library.
All these centers are supposed to be coordinated at a national level.
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1.1.1.2 the coordinating center in charge of National Climate Data Catalogue
This is the general information concerning primary center or national focal point.
If the focal point has not been designated , the meteorological unit in charge of climate data
could be describe.
1.1.1.3 The National Climatological Program
Whenener a country has established a National Climate Program the catalogue should
contain its description . The description should foccus on institutions involved, différents
sub-programs and projects. This is one type of other general information that should be
hold in the National Climate Data Catalogue.
1.1.2 SUBCATALOGUE1 :

DESCRIPTION OF THE CONTENT OF THE COORDINATING CENTER HOLDING THE
NCC.
The following item (A to F ) are proposed to be included in every subcatalogue
consacred to each center involved in the NCC
A : DESCRIPTION OF THE CENTER OR CENTER IDENTITY
B : THE CONVENTIONAL ARCHIVES ( ARCHIVES INFORMATION )
B.1 ARCHIVES INFORMATION
B.2 GENERAL INVENTORIES
B.3 STATIONS HISTORIES
C. THE DIGITAL ARCHIVES (DATA SETS / DATA BANK(S))
C.1 INFOCLIMA DATA SET INFORMATION
C.2 FURTHER INFO ON INFOCLIMA DATA SETS
C.3 DATA SETS NOT IN INFOCLIMA
D. CATALOGUE OF PRODUCTS INFORMATION
D.1 REGULAR OR NON REGULAR PUBLICATIONS RELATED TO CLIMATE DATA
D.2 PRODUCT IN DIGITAL FORM
D.3 DATA SETS ON DIGITAL MEDIA WITH OR WITHOUT SOFWARE FOR USE
D.4.DATA BANK OR PRODUCT ACCESSIBLE ELECTRONICALLY
E: CATALOGUE OF CLIMATE APPLICATIONS
F: CATALOGUE OF ACTUAL DATA
1.1.3 SUBCATALOGUE 2:
DESCRIPTION OF THE CONTENT OF THE FIRST SECONDARY CENTER
This part would contain the same items (A to F) as those describe in the coordinating
center.
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A. DESCRIPTION OF THE CENTER
In this case, it concern the national coordinating center as designated by the WMO
permanent representative. (The same description is applicable to the other centers involved
In the catalogue).
This information will focussed on :
A1: Identity
Name of Center,
mail address
contact persons...

tel

Infoclima Number
telex

fax

Email...

A2. Main activities of the center
Activity
Activity
Activity
Activity
Activity

1 : Network and observing or monitoring system
2: Operational activities
3: Applications, Services, Publications
4 : Research activities
5: Data activities : *Networks / Observation, *Data bank
'Archiving ( manuscript, microfilm/microfich, .digital, ...)

A3 Internal Organisation (départements)
A4.Different categories of Personnel
A5.Link with other centers
A6.Equlpement used for data management
A7 Published information
A7 1 List of published catalogue
* title of the catalogue,
* content
* date of publication,
* access mode,
* media (manuscript, microfilm, digital),
A7.2 List of products
A7.3 Regular or non regular publications related to climate data
* title, content in brief
* frequency ( monthly, yearly . . ) ,
* availability (charges, or way to making it available to users
A7.4 Data sets published on digital media with or without accompagning sofware for use
* title
* media ( diskette, CD rom ..)
* availability (charges, price, or way to making it available to users
A7.5 Data bank or product accessible electronically
brief description of its content and URL adress
A7.6 Order forms
A8: Data Base Management System in use in the center
on main frame on Personnal Computer
Note: For this purpose, many of the Infoclima forms are suitable & would be used
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B. DESCRIPTION OF THE ARCHIVE
This catalogue would mainly concern, the information kept in the archive in the form of
paper or microfilm by the concerned center.
Each center catalogue will contain the following details:
B1 GENERAL ARCHIVE INFORMATIONS
B1.1 Description of archive data and forms
*Manuscripts: manuscript per data categories or different type of network or stations or
form types...
daily, weekly and Monthly logs
*Microfilms : list and content of sets of microfilm
•Digitals : list name & brief description of content
différents data banks
différents data sets
B2 GENERAL OR PRIMARY INVENTORIES AND STATIONS HISTORIES
As stated by former rapporteur on Metadata in WCDP 11 (see below), data set should
individually be documented with minimun information.
The information suggested could be used to make inventories. If such, inventories do not
exist, the forms used for the World INFOCLIMA Inventory (reference) could be used too .
These forms could be extended to other type of station, categories of data ...
As first level of information, the inventory should contain for individual station:
+ Types of observations
+ recorded elements
+ station identification
+ Times of observations + Number of obs days
+ geographical location of stations
+ Period of data availability and data availability
+ Form of data availability
( *in digital form, *in manuscript form, *in microfilm form)
As second level the inventory should contain for individual station the following:
By type of station, data categories,and data form
*Numeric station identifier
*station names and aliases latitude, longitude, elevation
*Time of observations and time reference used ( GMT; Local)
•Observational practices in place at time of observation
*Unit of measure
*conversion procedures
•Instrumentation type in use, by period of record for each element
•Instrument exposure and height above the ground
•Threshold and accuracy standards
'changes in location or station moves
•Description of the surroudings of the station at différents radius (100m, 1000m, 5000m)
•changes in the station surrounding or environnement changes (ground albedo, rural areas;
nearby highway layout, diurnal traffic patterns; changes in population distribution, changes
in amount and type of industrial activities ....)
•changes in names/numeric ID & date of occurrence
*dates of time changes
•Record of unit changes, if any *Changes in methods of observation or practices changes
•changes of supervising organisation *changes of observer
Note : Periods availabble on digital and /or on microfilm should be indicated.
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B2.1 EXAMPLE 1 :
THE DIGITAL INDEX FOR CLIMATOLOGICAL STATIONS OF THE U.K.M.O:
As an example for this part, the United Kingdom Meteorological Office is given in the
following.
In the digital index for climatological stations, each station is describe within one block of
information. One array contain station identification and observational practices in use.
The rest describe various features in more details and the dates of various changes during
the history of the station. Details are contained in the document reproduced as appendix.
B2.2 EXAMPLE 2:
THE WORLD INFOCLIMA INVENTORY
The world infoclima inventory is a second example . The information, not reproduced is
contained in the WCDP N° 7 (Appendix 2.4).
C. CATALOGUE OF DIGITAL ARCHIVES (DATA SETS/ DATA BANK(S))
C1 Data Bank
Here again, the content of the climatological data bank of the UK meteorological Office is
given as an example; The document of about 500 pages contains detained information on:

C1 1. TYPE OF DATA AND DATA SETS
C1.1.1 type of data available
classes of data
hourly data
daily data (1, 2 times/day)
hourly values of ff, ins, rr, rg
surface & upper air synop
marine data

types of station
Professionnal stations
Auxiliary stations
Agromet stations

This section is followed by three other section, each dealing with
-the ordering of Data
-the construction of data sets and
-the quality control procedure.
C1.1.2.data set formats
In this chapter parameters concerning the stations available, the different block of
information ( header, observing practices, Data, programming considerations) are detained
in different section for 20 different data sets
C1.3. PARAMETER DESCRIPTION
With reference to handbook of observing practices and handbook of instruments, details are
given for the parameters in the data bank.
Note : Detail on how to access to this information is given
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C2 : INFOCLIMA DATA SET INFORMATION

4

This is a very important part of the national climate data catalogue as it reproduced data
sets contained in INFOCLIMA with further detained information..
Its first part will reproduce the information contained in the INFOCLIMA data sets catalogue
uptaded as often as new information became available.
The needed details should be given for each data set separetly. The minimun information
on these data sets are described in the paragraph C3
C3: FURTHER INFORMATION ON INFOCLIMA DATA SETS
Each data set in INFOCLIMA should be described as given in the previous chapter B.2
"second level" to which should be added information on:
*Quality control methods
level of quality control by data set and period of record ie. manual review, computer edit,
combined manual/computer, manual computer interactive.
C4 : DATA SETS NOT IN INFOCLIMA
Other data set not included in INFOCLIMA shoud be described in the same maner as the
previous ones.
D. CATALOGUE OF PRODUCTS INFORMATIONS
D.1 Regular or non regular publications related to climate data
In the appendix 2.3 the recommandation 3 of CCL IX "Hand book on climate data sources"
has been reproduced and amended with the following items:
D.2 Product in digital form
D.2.1 Data sets on digital media with dedicated sofware for access
* title
* brief summary of content
* media ( diskette, CD rom ..)
* software
* other infomation on its availability, reference to its catalogue
D.2.2 Data bank or product accessible electronically
URL adress with brief description or reference to its catalogue may be sufficient.
E. CATALOGUE OF APPLICATIONS INFORMATION
E.1 National catalogue on applications: CARS
Description of the different application developped and/or in use in the center with detained
information on methodology, contact persons, access, documentation
E.2 National Catalogue on Climate Change Program:
Description of the content of the program with the institution involved, projects ....

,

E.3 National Catalogue on training related to climate.
F: CATALOGUE OF ACTUAL DATA
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TASK 2
CONTRIBUTE IN URGING MEMBERS COUNTRIES AND DESIGNATE A FOCAL
POINT FOR NATIONAL CATALOGUE CENTER ACTIVITIES.
Followiing, CCL recommandation, one specific point of the questionnaire sent out to the
Permanent Representative with WMO of WMO members countries, deals with the
designation of a national focal point to take in charge the activities of the National
Catalogue Center.
Out of the 69 answers received, 46 PR's have designated their national focal point.
The list of designated centers is attached as appendix 2.2
TASK 3
ADVICE ON OTHER POSSIBLE ACTIVITIES OF THE NA TIONAL CLIMA TE DA TA
CA TALOGUE CENTER
These activities should be considered in the framework of the proposed Regional Climate
Center (CCL XI, 7.12)
To enhance the creation of NCC, the meeting recommanded to Establish a focal point in the
NMS with following activities as adopted by CCL XI in its point 8.5.4.
-Contacting other National Data Centers as far as climate related matters are concerned .
-Obtaining data set descriptions and Preparing subset from those desciptions for use in the
infoclima system using INFOCLIMA structure, using a WMO language
-Managing national INFOCLIMA informatiom, e.g. using the CLICOMPC, or other adequate
systems.
In that context the following functions for a national coordinating center are suggested:
3.1 Coordination activity :
3.1.1 Ensure a permanent and regular contact with national centers and central site of
Infoclima.
3.1.2 Work out and circulate appropriate instructions and materiel that facilitate collecting
and distributing information
3.2 Operational activity
3.2.1 Work out, built up and maintain the National climate data catalogue
3.2.2 Keep the system operational and insure follow-up of update
3.2.3 Facilitate and encourage data exchange between centers and among users
3.2.4 Contribute to improve timeliness of answers to data & information request
3.2.5 Encourage national centers to provide direct assistance to users and achieve
timeliness of updating
3.3 Planning and developement activity
3.3.1 Develop the implementation of the National Climate Data Catalogue on a national
WWW for ease of updating , access ...
3.3.2 Encourage and assist national centers to establish climate information dial-up
services for the distribution of the information .
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APPENDIX 1.1:
LIST OF COUNTRIES AND CENTERS NAMES WHICH RESPONDED THÉ QUESTIONNAIRE

1

COUNTRY

| FULL NAME OF THE
j
CENTRE

COUNTRY

FULL NAME OF THE
CENTER

KUWAIT

| DGCA/ METEOROLOGICAL
DEPARTEMENT

NAMIBIA

DIVISION OF HYDROLOGY
MINISTRY OF
AGRICULUTURE

TRINIDAD

TRINIDAD /TOBAGO
METEOROLOGICAL SERVICE

i

I

QUATAR

i DEPARTEMENT OF
! METEOROLOGY
I

OMAN

! DIRECTORATE OF CIVIL
AVIATION METEOROLOGY
j

KAZAKSTAN

THE MAIN
ADMINISTRATIONFOR
HYDROMETEOROLOGY
KAZHYDROMET

VENEZUELA

SERVICIO DE
METEOROLOGIA F A V

AZERBAÏDJAN

STATE
HYDROMETEOROLOGICAL
COMMITTEE

SINGAPORE

METEOROLOGICAL SERVICE

KYRGYZSTAN

??????

MALAYSIA

METEOROLOGICAL SERVICE

QUATAR

DEPARTEMENT OF
METEOROLOGY

LITHUANIA

LITHUANIAN BOARD FOR
HYDROMETEOROLOGICAL

GERMANY 1

BUNDESANSTALT FOR
GEWASSERKUNDE HYBADA

DANMARK

DANISH METEOROLOGICAL
INSTITUTE

GERMANY 2

GLOBAL RUNOFF DATA
CENTER

NORWAY

NORWEGIAN WATER
RESOURCES AND ENERGY
ADMINISTRATION

FINLAND

FINNISH ENVIRONMENTAL
AGENCY

SYRIA

METEOROLOGICAL
DEPARTEMENT

IRELAND

IRISH METEOROLOGICAL
SERVICE

ISRAEL

METEOROLOGICAL SERVICE

ICELAND 1

ICELANDIC METEOROLOGICAL
OFFICE

SLOVAKIA

SLOVAK
HYDROMETEOROLOGICAL
INSTITUTE

HYDROLOGICAL SURVEY
NATIONAL ENERGY
AUTHORITY

MOLDOVA

HYDROMETEO SERVICE

- •
ICELAND 2

To this list, has to be added the list of the 42 National Catalogue Centers as
designated by the PR's and given in the Appendix 2.1
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:|nv. Clim & Rad STS
inventory of RCSs
=RCS Metadata
mother metadata (Sat.)

DATA SETS

CLIMATE
APPLICATIONS
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Coordination Center
:Nat.Reg.&lnt centers
:Data sets Information

=Climatological Norms.
=HCDS
« =Global B. Data sets »
« =World Weather Records

APPENDIX 1.2 : INFOCLIMA GENERAL STRUCTURE

=CARS Food
=Cars Energy
=CarsDesertification
=CARS Water
=CARS Climate Models
=CARS Cli. evaluation.
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CATEGORIES OF DATA OR GROUP-PARAMETER

INFOCLIMA

upper air
surface climatological
radiation (surface )
Marine and ocean
cryosphere
atmospheric composition
hydrological
proxy

GCMD

• atmospheric composition
atmospheric dynamic
- biological entities
• earth radiative processes
geodynamics features
geography and land cover
• geological parameters
- hydrological parameters
• ocean composition
ocean dynamics
• radiances and imagery

GTOS

-site history & disturb.
- climate
- soils
- groundwater
- streamflow
- vegetation
- animals
- gaseous fluxes
- landscape comp
- nutrient I/O
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A/ INFOCLIMA DATA CATEGORIES AND ELEMENTS
1. UPPER AIR
wind
air electricity
tropopause (hh..)

air temperature
cloud ( cover,type, height)
layer thickness
special

air pressure
heights of levels
air density

humidity

2. CLIMATOLOGICAL (surface)
precipitation
air pressure
cloud (cover,type, height),
snow(depth/cover.
soil temperatures
vegetation/biomass index
cyclones/tornadoes
soil moisture
special

air temperature
air temp, max/min
humidity,
weather,
evaporation
évapotranspiration,
sunshine duration
air electricity
grass or ground min temp.

wind
visibility
state of ground

dates (season/ice/proxy)

3.RADIATION
air temperature
sunshine duration
solar radiation - direct
solar radiation - reflected
downward atmospheric radiation
special

humidity
wind
net total radiation
albedo
radiances
solar radiation - diffuse
solar radiation - global
terresrial surface radiation

4.MARINE and OCEAN
precipitation
air temperature
air pressure
humidity
cloud (cover,type, height)
visibility
sea surface temperature
water temperature at depths
salinity
chemical/biological components
ocean currents
air-sea interaction
waves/swel spectrum, measured
sea ice
special

wind
weather
sea level
mixed layer depth
water conductivity
sea state
cyclones/tornadoes

5.MA1N CRYOSPHERE
snow (depth,coverage...)
ice regime river/lake
ice concentration/extent
dates (season,ice,proxy ...)
special

sea surface temperature
land ice
ice thickness

albedo
sea ice
icebergs
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6.ATMOSPHERIC COMPOSITION
precip. chemistry
cloud
humidity
aerosols
turbidity
dry deposition
suspended particulate matter
ozone
greenhouse gas (se) (notozone) non-greenhouse gas (es)
special
7.HYDROLOGICAL
precipitation
evaporation
water conductivity
river discharge (streamflow)
surface wat. quality
ice concentration/extent
ground water quality
floods
special
8. PROXY
prestation
weather
water level(rivers or lakes)
volcanic activities
Floral behaviour
micro-fauna, flora, particules
ratios of stable isotopes
ocean-bed sediments, cores
proxy, narrative archives

air temperature
wind
snow(depth, cover..
évapotranspiration
water level - rivers or lakes sediment discharge
surface water temperature
ice regime - rivers or lakes
groundwater level
soil moisture
droughts
dates (season,ice,proxy...)

wind
air temperature
sea level
snow(depth,coverage...)
floods
droughts
Faunal behaviour
dates(season, ice, proxy)
pollen
tree rings
ice cores
fossils
river, lake sediments, cores
population catastrophes
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B/ GLOBAL CHANGE MASTER DIRECTORY PARAMETER-GROUP AND
PARAMETERS
1.ATMOSPHERIC COMPOSITION
aerosols
carbone dioxide
contaminants
nitric acid
ozone
tracers

air quality
chlorofluorocarbons
humidity
nitrogen
trace elemnts
water vapor

ash
clouds
methane
nitrogen dioxide
trace gases

2.ATMOSPHERIC DYNAMICS
Altitude
evaporation
heat flux
precipitations
storms

atmos. temperature
évapotranspiration
paleoclimate indicators
pressure
visibility

cloud types
geopotential height
paleoclimate indices
solar radiation
winds

3.BIOLOGICALS ENTITIES
birds
land wildlife
ocean vegetation

domesticated plants
microorganims
ocean wildlife

endangered species
minor species
surface vegetation

4.EARTH RADIATIVE PROCESS
albedo
irradiance
temperature

brightness temperature
radiance
thermal inertia

heat flux
solar activity

5.GEODYNAMICS FEATURES
earthquakes
geothermal
polar motion
terrain elevation

erosion
gravity fields
seismic
volcanoes

geodesy
magnetic fields
structures

6.GEOGRAPHY AND LAND COVER
albedo
glaciers
land forms
soils
topographic data

elevation
ice
rivers
surface vegetation
wetlands

fires
lakes
snow
surface water
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7.GEOLOGICAL PARAMETERS
coal
lithology
petroleum
soils

age determinations
geochemiucai analysis
paleontology
sedimentary rocks

economic minerals
igneous & metamor rocks
petrology
stratigraphy

8.HYDROLOGICAL PARAMETERS
contamination
glaciers
oxygen demand
runoff
surface water
water vapor

evaporation
infiltration
rivers
solids
turbidity

erosion
groudwater
precipitation
sedimentation
temperature
wetlands

9.0CEAN COMPOSITION
alkalinity
carbon dioxide
conductivity
major elements
nitrogen
organic matter
phosphates
pigment concentration
sediments
trace elements

aquatic plants
chemicals tracers
disolved solids
minor species
nitrogen dioxide
oxigen
phytoplankton
salinity
silicate
tracers

biomass
chlorophyll
light transmission
nitric acid
ocean wildlife
ph
pollutants
sea-ice
suspended solids
zooplankton

10.OCEAN DYNAMICS
bathymetry
evaporation
pressure
sea level
swell
upwellings

brightness temperature
geopotential height
primary production
sea surface height
tides
waves

currents
heat flux
sea ice
sedimentation
turbidity
winds

11 .RADIANCE AND IMAGERY
gamma ray
radiowave

infrared
ultraviolet

microwave
visible
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C/ PROPOSED GTOS VARIABLES (CORE AND ADPITIONNAL MEASUREMENTS)
1. SITE HISTORY AND DISTURBANCE
Fire
pesticide input
Planting (sp, density,date)
pollution (S02, Q3.HF etc..)

cultvation (crop type..)
flooding & irrigation
pest outbreak
cyclone/storms

fertilisation
Harvest (yields.)
herbivory

2. CLIMATE
Rainfall
radiation
air temperature(1 5m)
irrigation, mist...

snowfall
photosynthetic activity
wind run
humidity
soil temperature (20 cm)
net radiation
shortwave incoming radiation

3. SOILS
organic carbon
major cations
exchangeable acidity
Extractable P (resin)

soil litter
pH in water 1:2.5
N mineralisation potential

total N
CEC pH7.0
total & organic P

4. GROUNDWATER
Depht to water table
other ionic chemistery

Nitrogen chemistrery

soil water content

5. STREAMFLOW
Discharge

Nitrogen chemistery

Other ionic Chemist. Sediment load

6. NUTRIENT INPUT/OUTPUT
Wet deposit (N03, N04, ions) dry deposit (aerosols)

N2 fixation

7. VEGETATION
Canopy parameters
phenology

composition
function

vegetation demography
leaf parameters

8. ANIMALS
Mammalian herbivors

Birds

soil fauna

insects

9. GASEOUS FLUXES
Patch proportions
N20 flux canopy/soil

Mean patch size
non methane hydrocarbons

CH4 flux

IHFOCLIHA t. HATIOHAL CLIMATE DATA CATAUrtUK REPORT FOR CCL XII

APPENDIX 2.2: ;. •
Ust of National Catalogue Center as designated bv wmo members countries
•èdaùnBiïïUbU

COUNTRY;

t

CENTRE- : ;;

: ::v ::

v:

•! PARENT

ADRESSE

1,Fax
2.Email
3.Responsible Name
1. +81332114640
2 JCDC@HaKISHOU.GOV.JAP
3.DRTAKAYO MATSUO
1 : 834.73.86
2:11
3: MR: SANG LIAN-CHUN

= ':: '

JAPAN

JAPAN CUMATIC DATA
CENTER (JCDC)

JAPAN METEOROLOGICAL
AGENCY

1-3-4, OTEMACHI,
CHIYODA-KU, TOKY0100

CHINA

CLIMATE DATA AND
APPLICATION OFFICE

NATIONAL
METEOROLOGICAL
CENTER

46 BAISHIGIAO RD.
BEIJING CHINA

HONG KONG

ROYAL OBSERVATORY
HONG KONG

/

134 NATHAN ROAD,
KOWLON, HONGKONG

1 :(852) 27.21.50.34
2. METGEOS@HK.NET
3. MR W.K KWAN

UNffEDARAB
EMIRATES

NATIONAL BANK OF
METEOROLOGICAL DATA
BANK(NBMD)

MINISTRY OF
COMMUNICATIONS

P.O BOX 900, ABU DHABI

1.9712661575
2//
3.H.SAL-KHAMIRI

UZBEKISTAN

HYDROMETEOROLOGICAL
CENTRE

NMHS

72? OBSERVATORSKAYA
STR? TASHKENT 700052

1. 73712332025
2
UZHYMETOHMC.TASHKENT.su
3. T.M MUKHTAROV

BAHRAIN

BAHRAIN
METEOROLOGICAL
SERVICE

BAHRAIN CIVIL AVIATION
AFFAIRS

P.O BOX 586
BAHRAIN

1.973320630
27/
3. WILLIAM S. SHAW

MONGOLIA

HYDROMETEOROLOGICAL
RESEARCH INSTITUTE

HYDROMET INSTITUTE

KHUDADAANY GUDAMJ 5
ULAANBAATAR, 210646,
MONGOLIA

1.976-1-321401
2.11
3. L. NATSAGDORJ

KOREA

KOREA METEOROLOGICAL
ADMINISTRATION

MINSITRY OF SCIENCE &
TECHNOLOGY

1.SONGWOL-DONG,

1.8227370325
2.li002KMA@CRAY90.SERI.RE.KR
3. Mr.KONG-MIUNGLEE

UAE.

CHONGNO-GU, SEOUL.

INFOC .IMA h NATIONAL CLIMATE DATA CATALOGUE REFOR

FOR CCL X I I

INDIA

NATIONAL DATA CENTRE

INDIA METEOROGICAL
DEPARTMENT

SHIVAJINAGAR, PUNE :
411 005 (INDIA)

1.0910212 323 302
2.1457792 OBSR IN
3: DRS.KDIKSHIT

EGYPT

METEOROLOGICAL
AUTHORrTY

/

KOUBRY EL QUOBBA P.O
BOX 11284

1. 202784 9857
2. //
3..ELBOSOKYTAHER

TUNISIA

INSTITUT NATIONAL DE LA
METEOROLOGIE

MINITERE DES
TRANSPORTS

BP156, 2035 AEROPORT
DE TUNIS CARTHAGE

1.2161784 608
2BCHIR@HP METEOINM.TN
3.BCHIR BRAHIM

ALGERIA

OFFICE NATIONAL DE LA
METEOROLOGIE

MINISTERE DES
TRANSPORTS

B.P153.DARELBEIDA

1..213 2508849
2 ONM CCN@IST.CERIST.DZ
3.ZEHARATMANE

CENTRE NATIONAL DU
CLIMAT ET DE LA
RECHERCHE

DIRECTION DE LA
METEOROLOGIE NATIONALE

AEROPORT CASA ANFA

WATER RESSOURCES
MANAGEMENT

DIRECTORATE OF WATER
MANAGEMENT

P.O BOX 19 ENTEBBE

MAURmUS

METEOROLOGICAL
SERVICES

METEOROLOGICAL
SERVICES

ST. PAUL ROAD,
VACAOS, MAURITIUS

1.2306861033
2???
3.???

SIERA LEONE

METEOROLOGICAL
DEPARTMENT.

/

F.18 CHARLOTTE
STREET, FREETOWN,
SIERRA LEONE

1. //
2 //
3. J.O PRATT

ROYAL
NETHERLANDS

CUMATOLOGICAL SERVICE

KNMI

P.O BOX 201 3730 AE DE
BILT

1. +3130210407
2 SCHERPEN@KMHI.NL
3. C.W. VAN SHENPENZEEL

ROMANIA

NATIONAL INSTmJTE OF
METEOROLOGY AND
HYDROLOGY.

MINISTERY OF WATERS,
FORESTS AND
NVIRONMENT PROTECTION.

SOS.BUCURERESnPLOIESTI NR.97BUCHAREST, ROMANIA

1 .+40-13129843
2 .//
3 .GBCU ANTON

TURQUEY

STATE METEOROLOGICAL
SERVICE

P.O BOX 401 ANKARA/
TURKIYE

1.312 35934 30
27/
3 MRMEHMETORMECI

MOROCCO

UGANDA*

16100 ALGER

CASABLANCA 20200

UGANDA

1.212290 4896
2.11
3.//
1..258 041 220775
2.11
3://

IHFOC .IMA s. HATIOHAL CLIMATE DATA CATALOGUE REFORI FOR CCL X I I

CROATIA

METEOROLOGICAL AND
HYDROLOGICAL SERVICE

METEOROLOGICAL AND
HYDROLOGICAL SERVICE

10000 ZAGREB, 6 RIC 3

1 . + 3851 278703
2 . MILKOVIC@CIRRUS.DHZ.HR
3. JANJA MILKOVIC

GERMANY

GERMAN CLIMATE DATA
CENTRE

DEUTSCHER
WATTERDIENST

POSFACH 10 04 65, 63004
OFFENBACH

1. +490698062-2993
2. //
3. V. VENT .SCHMIDT

SPAIN

SERVICIO DE
CLIMATOLOGIA

INSTITUTO NACIONAL DE
METEOROLOGIA

CAMINODELAS
MORENAS, 28071
MADRID

1.3415819679
27/
3.C. ALMARZA MATA

FINLAND

FINISH METEOROLOGICAL
INSTITUTE

P.O BOX 503, 00101
HELSINKI, FINLAND

1. 35801929537
2. HEIKKI.TUOMENVRTA@FMI.FI
3. HEIKKITUOMENVIRTA

YUGOSLAVIA

FEDERAL
HYDROMETEOROLOGICAL
INSTITUTE

FEDERAL
HYDROMETEOROLOGICAL
INSTITUTE

11000BEOGRAD,
BIRCANINOVA 6,
P.O. BOX. 604 FR
YUGOSLAVIA

1.+381 11 646 369
2. //
3. GORDANA JOVANOVIC

CYPRIUS

METEOROLOGICAL
SERVICE

MINISTRY OF AGRICULTURE,
NATURAL RESSOURCES &
ENVIRONEMENT

CY-1418
NICOSIA CYPRIUS

1:+357 2304 49
2.11
3: L. HADJIOANNOU

CZECH
REPUBLIQUE

CZECH
HYDROMETEORLOGICAL
INSTITUTE

CZECH
HYDROMETEOROLOGICAL
INSTITUTE

NA SABATCE17,
PRAHA 4- KOMORANY
CZ-14306

1.42 2 4010800
2: OBRUNSNIK@CHMI.CZ
3: RNDR. VIT KVETON

GREECE

HELLENIC NATIONAL
METEOROLOGICAL CENTER

H.N.M.C

GR 16177 HELLINIKO
ATHENS, GREECE.

1.9628952
2.CLIMA@HNMS.GR
3. G. KORNAROS

PORTUGAL

DIRECÇAO DE PROMOCAO
EINFORMACAO

INSTITUTO DE
METEOROLOGIA

RUA C AEROPORTO
1700LISBOA
PORTUGAL

1. 351 1802 370
2.11
3. PIEDADE ROBERTO

RUSSIA

RUSSIAN FEDERAL
SERVICE FOR
HYDROMETEOROLOGY AND
ENVIRONMENTAL MON.

ROSHYDROMET

NOVOVAGAN' KOUSKY
STREET, 12,
123242
MOSCOW

1.095255 2225
2;//
3. M.Z SHAIMARDANOV

IHFOC .IHA «. HATIOMAL CUHATE DATA CATAlWîOE H5WR1 FOR CO. X I I

SUISSE

1.4131324 7681
2.11
3. PROF. CHARLES
EMMENEGGER

BUWAL, SERVICE
HYDROLOGIQUE ET
GEOLOGIQUE NATIONAL

SHGN

SERVICE CENTRAL
D'EXPLOITATION
METEOROLOGIQUE

METEO FRANCE

UNITED
KINGDOM

MET O OP (OBSERVATION
PROVISION)

UNITED KINGDOM
METEOROLOGICAL OFFICE

AUSTRALIA

NATIONAL CLIMATE CENTER

BUREAU OF METEOROLOGY

PO BOX 1289 K
MELBOURNE VIC 3145
AUSTRALIA.

NEWZELAND

NATIONAL INSTITUTE FOR
WATER & ATMOSPHERIC
REASERCH LTD,

NWA, NZ, LTD

P.O BOX 14-901,
WELLINGTON

1.+64 4 969419
2.PENNEY@KELBURN.NIWA.CR1.
NZ
3. MR A C PENNEY

BRUNEI

CLLIMATE DATA CENTER

BRUNEI METEOROLOGICAL
SERVICE

CIVIL AVIATION
DEPARTEMENT 2015,
B.S BEGANSENBRUNEI
DAR ESALAM

1.6732331706
27/
3. CHIEF MET OFFICER

ARGENTINA

NAT & REGIONAL
METEOROLOGICAL AND EN
VIRONNEMENTAL DATA
BANK

SERVICIO METEOROLOGICO
NACIONAL

25 DE MAYO 658
CP1002
BUENOS ARRES

1.5413113968
2JI
3.LIIC. MONICA MARINO

COLOMBIA

IDEAM

MINISTERO DEL MEDIO
AMBIANTE

CARRERA 5 N° 15-80
PIS018

1.57912860658
2.HIMAT@ITECS5.TELECOMCO.NET
3.PABLO LEYVA FRANCO

CHILE

DIRECTION METEORLOGICA
DE CHILE

DIRECCION GENERAL DE
AERAUTICA CIVIL

CASILLA 717-SANTIAGO

1.6019001
2.11
3.SRA.MYRNA ARANEDA
FUENTES

FRANCE

WORBLENTALSTR. 32,32
3003

BERN.

42, AVENUE CORRIOLIS
31057 TOULOUSE
LONDON ROAD
BRACKNELL, U.K

CHILE

1.61078009
2.11
3.MR OLIVIER MOCH
1.01 344 85 6412
2J.BALLENTINE@EMAIL.MET0.C
ONT.UK
3.J.BALLENTINE
1 +613669 4515
2. W.KININMONTH@BOM.GOV.AU
3. MS A. BREWSTER

IHFOC.IHA S. MATIOHAL C1IHATE DATA CATALOGUE REPOR1 FOR CCL I I I

oo

EQUATOR

INSTTTUTO NACIONAL DE
METEOROLOGIA E
HIDROLOGIA

MINITERO DE ENERGIA Y
MINAS

INAQUIT0823YCOREA

1.433 934
2.11
3.ING.GALOCISNEROSF.

U.S.A

NATIONAL CLIMATIC DATA
CENTER

NOAA

151, PATTON AVENUE

1.704 2714246
2.WFASS@NCDC.NAA.GOV
3. MR WAYNE FAAS

GUATEMALA

SECTION DE CLIMATOLOGIA,
INSUVEMEH

SECRETARAITE OF WATER
RESSOURCES

7 MA. AVENUDA L4-57
ZONA 13

1.502-2315005
27/
3. ING. AR / GUILLERMO GODINEZ

BELIZE

NATIONAL
METEOROLOGICAL
SERVICE

MINISTRY OF SCIENCE &
TECHNOLOGY&
TRANSPORTATION

P.OBOX717BELIZECfTY

1.501252001
2.
3. JUSTIN HULSE

ASHEVILLE.NC 28801
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APPENDIX 1.4:
SEVERAL INTERNET SITES
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The content of the following is reproduced from the following Internet server:
This server Is provided by the Institut fur Météorologie der Freien Univers
All comments, references, and suggestions should be sent tot
yww@wvvw.metfu4)erlin.de

Akei Frâdrich Modification: Sunday, 1
Server Index: WWW GOPHER FTP
Data Index
Satellite Images Movies
Maps
Forecasts
Reports RAW Data
Libraries,
Pointers
Climate
Interactiv
Groups, Activities
Geographical Index
Australia
Africa
Antarctica
Asia
Atlantic
Europe
North America Pacific
South America
Appendices
About meteorological data
About this index
Meteorological Maps
World-Wide Weather Images, from University of Reading
Intenational Weathermaps , from UCAR Unidata Program Center
Temperature and Precipitation Maps .from American Meteorological Society
US Maps , from Michigan State University
US Map of National Travel Advisory Conditions, from Freese-Notis Weather. Net
Forecasts
Germany, by Meteofax Wetterdienste GmbH (in German)
Australia, from Bureau of Meteorology, Melbourne
USA , from University of Minnesota
USA , from Michigan State University
Weather of Canada , from Environment Canada WWW Server
US Weather for sale .from Quote.Com
Europe ,from Koninklijk Nederlands Meteorologisch Instituut
Europe .from METEO CONSULT
France
Czech Rep
Reports
US Cities Statistics , from UCAR Unidata Program Center
International City Report + Weather of Canada from University of Illinois
Weather in Croatia, from Croatian Academic and Research Network
Weather of USA, from University of Illinois
Daily Special Reports about German Weather, by Meteofax
Climate of Chile , from Universidad de Chile
Raw data
International weather observations from Florida State University
Surface and Upper air from Northern Illinois University
Satellite Images
GMS, from AARNet Archive Server , from National Cancer Center (Tokyo)
GOES , from University of Wisconsin-Madison , from westsat.com
Meteosat, from Nottingham University , from METEO-FRANCE
Meteosat, from Institut fur Météorologie FU-Berlin
Meteosat, from University of Edinburgh

ii l i l l
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Meteosat, from Universitât Kûln
Meteosat, from Universidad Pûblica de Navarra
Meteosat, NOAA , from Université Louis Pasteur de Strasbourg
NOAA-11 /12 (Europe), from University of Dundee
NOAA (Europe), Institut fur Météorologie FU-Berlin
NOAA (Europe), Deutsches Klimarechenzentrum
Meteosat 3 (South America), from Brasilian Space Agancy (INPE)
Meteosat, from CSP, Italy
NOAA-11/12 (North America), from rainbow, physics, utoronto.ca
NOAA (Asia), from National Cancer Center (Tokyo)
NOAA (Asia), from University of Tokyo
Ionia Global Land 1km AVHRR data Set Browser, from ESA/ESRIN
Image Server System 2D Browser, from Lawrence Berkeley National Laboratory
Index of Images, from International Weather Satellite Imagery Center
Movies
Satellite , from Michigan State University
Meteosat Animationen .Deutsches Klimarechenzentrum
Institut fur Météorologie FU-Berlin, Germany
Interactiv
NOS TeleText, from Eindhoven University of Technology
Interactive weath er information browser, from Michigan State University
Ionia Global Land 1km AVHRR data Set Browser, from
European Space Agency - ESA/ESRIN
Image Server System 2D Browser, from Lawrence Berkeley Nat. Lab.
Climate
Climatic Research Unit, UK
Deutsches Klimarechenzentrum, Germany
Universidad de Chile
The National Climatic Data Center (NCDC), USA
Southern Regional Climate Center, USA
Climate Diagnostics Center (CDC), USA
University of Wisconsin, USA
Croatian Academic and Research Network, Croatian
HAPEX SAHEL Information System, France
Climate Prediction Center, USA
International Geosphere - Biosphere Program (IGBP), from
Insitut fur Météorologie, FU-Berlin
Clima of Canada , from Environment Canada WWW Server
Southern Regional Climate Center, USA
Program for Climate Model Diagnosis and Intercomparison (PCMDI), USA
Southeast Regional Climate Center, USA
Northeast Regional Climate Center, USA
Alaska Climate Research Center, USA
Groups, Activities
World Meteorological Organization
Newsgroup of meteorology
International Conference Calendar, from Insitut fur Météorologie,FU-Berlin
Meteorology Students Mailing List
American Meteorological Society
HIRLAM Project
Libraries, Pointers
Yahoo - Science:Earth Sciences:Meteorology
Mother of all Bulletin Boards Meteorology, USA
USENET FAQs: Weather, USA
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World-Wide Web Virtual Library: Meteorology, Germany (current)
World-Wide Web Virtual Library: Earth Sciences, Canada
World-Wide Web Virtual Library: Environment, USA
World-Wide Web Virtual Library: Geophysics, Canada
School of Mathematics UEA , UK
Centre for Atmospheric Science, Cambridge University, UK
Global Change Master Directory, USA
JAG's List of Internet Weather Resources , USA
online research papers and hypermedia supplements in the
atmospheric & oceanic sciences , CMPO, USA
Alaska Science Forum , Alaska Climate Research Center
WWW Server
Africa
South African Weather Bureau, South African
Asia
South Hyogo Earthquake Information, Japan
Australia, New Zewland
Australian National University, Australia
Flinders Institute for Atmospheric and Marine Sciences, Australia
School of Earth Sciences, Macquarie University, Australia
UNSW Mathematics Fluid Dynamics Groul2, Australia
Commonwealth Bureau of Meteorology, Australia
Meteoroloizical Service of New Zealand
Europe
Zentralanstalt fuer Meteorolo2ie und Geodynamik, Austria
Royal Meteorolo2ical Institute of Belgium
Risoe National Laboratory, Denmark
Finnish Meteorological Institute, Finland
HAPEX SAHEL Information System, France
Institut Pierre Simon Laplace-Numerical ModellinL, Group, France
Meteo-France, France
Deutsches Klimarechenzentrum, Germany
Institut fur Météorologie FU-Berlin, Germany
GSI Hamburg, Germany
Institut for Météorologie und Klimaforschung Karlsruhe, Germany
Universiiy of Coloane, Department of Meteorology, Germany
Alfred Wegener Institute, Germany
Institut fur Geophysik und Météorologie der Universtât zuKôln, Germany
Deutscher Wetterdienst (DND , Germany
Meteofax Wetterdienste GmbH, Germany
European Space Agency - ESA/ESRIN., Italy
European Centre for Medium-Range Weather Forecasts (ECMWF)
Eindhoven Universiiy of TechnoloLyy (NOS Teletext),Netherlands
Meteo Consult B.V., Netherlands
Royal Netherlands Meteorological Institute , Netherlands
EISCAT Scientific Association, Norway
Geophysical Institute, Universiiy of Beraen , Norway
Storm Cast Project, Norway
Institute of Physics and Chemisn of the Lower and Upper Atmosphere of (C.N.R.), Italy
World Meteorological OrLranization (WMO), Switzerland
meteomedia ag, Switzerland
Royal Meteorolo2ical Society, UK
NEXOR, UK
Climatic Research Unit, UK
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Centre for Atmospheric Science, Cambridge Universily UK
NERC Satellite Station, Dundee Universiiy, UK
University of Reading , UK
British Atmospheric Data Centre, UK
North america
Environment Canada WWW Server, Canada
Environment Canada, Downsview, Ontario, Canada
Climate Diagnostics Center (CDC) USA
Florida Institute of Technology, USA
Indiana University Computer Science Web, USA
Michigan State University, USA
MIT Weather Radar Lab, USA
National Center for Atmospheric Research, Colorado, Boulder, USA
National Weather Service Tallahassee, Florida/USA
UNAVCO, University NAVSTAR Consortium, USA
University of Maryland at College Park, USA
Universiiy of Oklahoma College of Geosciences, USA
Southern Regional Climate Center, USA
National Severe Storms Laboratory (NWSFO Norman), Oklahoma, USA
Center for Air Sea Technology of Mississippi Universiiy,USA
Atmospheric and Oceanic Science at NCSA, Illinois, USA
Universitv of Illinois, USA
Ohio State University Department, USA
Rutgers Universiiy, USA
Space Science and Engineering Center (SSEC), USA
Cooperative Institute for Meteorological Satellite Studies, USA
Georgia Tech's School of Earth and Atmospheric Sciences. USA
Center for Meteorolozy and Physical Oceanogrphy (CMPQA, USA
Alaska Climate Research Center, USA
USDA/CIESIN Global Environt.Change Data Assessment and Integration Project, USA
Defense Meteorological Satellite Program (DMSP) USA
Climate Prediction Center USA
Arkansas-Red Basin River Forecast Center (ABRFC)
(NOAA/NWS), USA
NOAA/NASA Pathfinder Oceans SST, USA
Global Change Master Directoly, USA
National Climatic Data Center (NCDC, USA
National Data Buoy Center (NDBC) USA
NASA Ames Research Center / SST USA
National Weather Service, Silver Spring USA
Program for Climate Model Diagnosis and Intercomparison (PCMall, USA
NASA Ames Research Center, Moffett Field, California USA
Naval Environmental Operational Nowcasting System (NEONS USA
United States Air Force Environmental Technical Applications Center, USA
Center for Ocean-Land-Atmosphere Studies (COLA), USA
Northeast Regional Climate Center, US
Southeast Regional Climate Center, USA
Freese-Notis Weather Home Pa2e, USA
Environmental Sensors, Inc., USA
South America
Center for Sea and Atmosphere Research of Argentina (CI MA),
Research Council for Science and Technology
INPE (Brasilian Space Agency), Sao Jose dos Campos,Brasilia
Meteorologia. Univ. de Chile., Chile
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GOPHER Server
Asia
National Cancer Center (Tokyo), Japan e Australia, New Zewiand Bureau of Meteorology,
Melbourne, Australia o Universiiy of Melbourne, Australia

Europe
Croatian Àcadenùc and Research Network, Croatian
Freie Universitât Berlin, Germany
Universitât Kôln, Germany
Ecole Polytechnique Federate de Lausanne, Switzerland
University of Edinburgh, UK
North America
American Meteorological Sociely, USA
Defense Meteorological Satellite Program (DMSP), USA
UCAR Unidata ProLyram Center, USA
Universiiy of Illinois, USA
Michigan State Universiiy, USA
Universiiy of Minnesota, USA
University of Minnesota, USA
Universiiy of Wisconsin, USA
Purdue University USA
University of Wisconsin-Madison, USA
Florida State Universiiy, USA
Southern Regional Climate Center, USA
Arkansas-Red Basin River Forecast Center (ABRFC) (NOA WS), USA
South America
Universidad de Chile
FTP Server
Asia
University of Tokyo, Japan
Australia, New Zewiand
AARNet Archive Server, Australia
Europe
The Universiiy Studies on Svalbard, Norway
EPF Lausanne, Switzerland
Swiss Meteorological Administration, Switzerland
NERC Satellite Station, Dundee Univen tU, UK
Nottingham University, UK
British Antarctic Survey, UK
North America
Standford University, USA
photol.si.edu, USA
explorer.arc.nasa.gov, USA
boa.gsfc.nasa.gov, USA
Carbon Dioxide Information Analysis Center, USA
National Climatic Data Center (NCDC), USA
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APPENDIX 2.1:
UK CLIMATOLOGICAL STATION INDEX
Source: in Met 0 3a - February 1985
NOT REPRODUCED IN THIS DOCUMENT

APPENDIX 2. 4:
THE WORLD INFOCLIMA INVENTORY
NOT REPRODUCED IN THIS DOCUMENT
see: WCDP N°7
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APPENDIX 2.3:
H ^ D B Q O K ON G U M / y i D ^ A SOURCES;
Layout and Content
Source: CCLIX, Rec 3
1.Weather Reviews (published)
contents: listing of regular bulletins of weather conditions, which are based on synoptic
meteorological information and issued in the form of charts and/or tabulations.
Listings should be made according to the frequency of publication:
daiily
weekly
monthly
quarterly
armualy
Each publication (bulletin) description should contain:
title
library reference: editor/publisher (if applicable),
publication date and publishing place
Brief description of contents
Example of main chart(s) and/or main table(s) contained in the publication
Address for publication enquiry
2.Climatological Reviews (published)
contents: listing of the following types of publications containing quality controlled,
processed data:
Summaries (monthly, quarterly, annual, decadal, etc..)
Normals
Time series (regional or local tabulations; historical data; recent data)
atlases
case studies.these may be studies of significant weather or climatic events or
detained
analyses of specific geographical areas. Examples might be studies of tropical
cyclones tracks; historical meteorological observations;
site analysis of a resort area used for a scientific experiment.
Each publication description should contain:
title
library reference (author/editor/publisher, as applicable);
publication date and publishing place: classification code (e.g. UDC, LCC or key
words)
brief description of contents
example of main chart(s) and/or main table(s) in the publication
address for publication enquiry
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3 - Climatological reviews (unpulished)
Contents: climatological information readily availlable to the public in various forms; for
instance;
- data tabulations on microfiche, of which a photocopy can be obtained
- data summaries on microfilm
- data tabulations in video text bulletin
Each publication should contain:
title
Brief description of contents
Example of a tabulation or data summary
A general reference should be made in this section to the address for information
enquiries.
INDEX
The handbook should contain an index of climatological elements with page to the
publications in which they occur. .
^Supplementary information to this CCLIX, recommandation 3.:
Product in digital form
-Data sets on digital media with dedicated sofware for use
* title
* brief summary of content
* media ( diskette, CD rom ..) * software
* other infomation on its availability, reference to its catalogue
-Data bank or product accessible electronically
( description or reference to its catalogue )
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COMMISSION FOR CLIMATOLOGY
REPORT ON DATA MANAGEMENT IN DEVELOPING COUNTRIES
S. Mwangala
Rapporteur on Climate Data Management in Developing Countries
1.

Introduction

1.1

Until only about the middle of the nineteen sixties and seventies (1960s and 70s),
Meteorological Services in most developing countries were mainly concerned with services
to Aviation and Shipping operations. This narrow view of their areas of primary interest
and concern is now being corrected in many countries, an intervention that is rapidly
putting into focus the realization that climate data are an important resource that must be
managed properly for the benefit of its stakeholder, the society.

1.2

Climate data management should not only be concerned with the data collection, archiving
and retrieval routines. It must be looked at in a much broader context that includes the
station networks, data collection, quality control and subsequent processing into usable
form for application to a wide range of real world problems.

1.3

In mid-1995, the WMO secretariat distributed a questionnaire to some 147 developing
country Member states and 5 Territories and some other non-developed country Members.
The objective of the questionnaire was to gather information on the state of climate data
management and included:
(a)

Station networks,

(b)

Climate data collection from the observing stations,

(c)

Data processing,

(d)

Data archiving and retrieval functions,

(e)

User services,

(f)

Regional/international climate data activities, and

(g)

Prospects for Internet connectivity.

1.4

Responses were received from 57 countries as at the end of March 1996. A typical data
management and activity flow diagram for a small to medium climate data centre, broadly
implied in the responses, is shown in Appendix 1.

1.5

Some aspects of climate data management, such as Quality Control and Archiving, that
countries indicated as needful of WMO guidance will be incorporated in the suggested
WMO Technical Guide on the Management and Preservation of Climate data.

2.

Observing Station Networks

2.1

The climate station being the source of the data is an important entity in the overall
climate data management functions because the quality and reliability of the data depend
to a large extent on the attributes of the observing site. While the overall number and
density of climate stations in most developing countries does vary from country to
country, there are general inadequacies in both the density and distribution of the stations.
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2.2

Almost all the countries which responded indicated inadequacies in continuity of observing
programmes because of low staffing, unavailability of consumables (e.g. sunshine cards,
radiosondes, etc) and civil disruptions in some cases.

2.3

W i t h specific reference to the CLIMAT network, about 25 of the respondents (English,
French and Spanish only) indicated that they wish to maintain the present number of
stations, 2 4 indicated that they intend to increase the number and only 1 intends to
reduce the number. Thus, it seems that in general Members would like to maintain or
increase their present commitments to the CLIMAT network.

3.

Data Collection

3.1

In most developing countries, particularly those in Africa the main mode of transmitting
data from observing sites to the national climate data centres is by radio-telephone and
telex in respect of near real-time data normally needed for climate monitoring applications
at prescribed time intervals such weekly or ten daily. The bulk of climate data are, almost
everywhere, received through monthly postal returns. The latter is an inherently slow
system but indications are that it will remain in place for a long time to come.

3.2

The main constraints in data collection are those imposed by Telecommunications facilities
which are reported as unsatisfactory in many countries to the extent that the inflow of
data at national climate data centres is adversely affected. Other constraints commonly
cited include difficulties in procurement of spare parts needed to repair radio-telephones,
and in some cases destruction of infrastructure due to civil unrest.

4.

Internet Connectivity

4.1

Access to Internet is rapidly proving very useful in many fields including meteorology.
Internet services range from the very basic E-mail service to World Wide Web (WWW) and
File Transfer services, and are now commonplace in most developed countries. This is not
the situation in most developing countries at the moment so that no immediate advantage
of the Internet can be applied to climate data transmission from observing sites to national
collection centres or climate data centres.

4.2

On the basis of responses received from countries considered in the questionnaire, there
are however indications that the technology is also gaining use in the developing countries.
As at 31st March 1996, about 3 0 % of the respondent countries already had E-mail
services although only about 16% had actual Internet connectivity ranging from dial-up
access to full online availability. Further, about 3 0 % expected to have Internet connection
during the period 1996 to 1998.

5.

Data Processing

Processing of climate data in most developing countries is through a combination of computerbased and manual methods. There is however, a great disparity in facilities and capabilities
among countries.
5.1

On the lower end though quite few, there are countries which still rely exclusively on
manual methods.

5.2

In the middle category are countries with basic climate data processing facilities, mainly
CLICOM driven. Typically, such countries, began automating their climate data processing
activities in the seventies and eighties, and many of them experience inadequate or
inappropriate staffing levels.
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5.3

On the higher end are countries with comparatively advanced data processing facilities
comprising micro-computers running under DOS and other operating systems. Some have
mainframes and all tend to have little problem with staffing.

6.

Data Archiving

6.1

As is the case with data processing, data archiving has also generally improved in recent
years following the now widespread availability of micro-computers generally and the
acquisition of CLICOM systems in particular.

6.2

With the exception of a few countries that exclusively use manual data processing
methods, almost all countries maintain digital archives on computer readable media. This
is in addition to bulk manuscripts which in some cases are rapidly deteriorating, pausing
real danger of at least partial data loss.

6.3

Driven by the need to avoid data losses, a number of countries have embarked on copying
climate data manuscripts to microfilm or microfiche, media which are both relatively
secure and more compact. A number of countries in WMO region 1 (Africa) received
assistance from Belgium in this respect through the Data Rescue (DARE) project.

7.

Major Users of Climate Data and Services

7.1

The most important reason for managing meteorological data, is the use to which such
data are put. Besides the real-time weather information applications to transport industry
(aviation and shipping), climate data are used in a variety of economic, social and scientific
activities.

7.2

The survey on users of climate data and related information in developing countries
indicated a fairly wide user community and only the main user sectors are discussed in this
document.

7.2.1

Agriculture, Forestry and Livestock Development
These are major user sectors in almost all the countries the responded to the
questionnaire. The climate elements normally requested by the sectors include rainfall at
various time scales, temperature, sunshine and soil moisture. Quiet often the sectors
require not only factual data but also analyses and inferences involving these and other
elements.

7.2.2

Energy and Water Resources
Energy and Water Resources are very important climate data user sectors and often use
the same baseline datasets. The main parameters commonly asked for are rainfall, soil
moisture, evaporation, évapotranspiration, Solar radiation, sunshine and wind-speed.

7.2.3

Building and Construction
These categories of users, which normally include public works, regularly request for
averages and extremes of rainfall, temperature, wind and humidity. In some cases, the site
engineers also require to know the weather likely to prevail at works sites during a given
future period.

7.2.4

Tourism and Recreation
In a number of countries, climate services to tourism, recreation and sport are fairly

92

significant. As these are inherently outdoor pursuits, temperature, sunshine and humidity
tend to be the main climate elements requested.
7.2.5

Scientific Research and Education
Some countries cited these user categories as being among those just emerging. Their
requirements are nearly always for factual data and encompass a wide range of elements.

7.2.6

Legal and Insurance
In some countries, climate services are sometimes requested in the form of expert witness
appearance in court proceedings, or in the form of written fact sheets for both legal and
insurance purposes. The information usually sought is concerned with phenomena
occurrence during given periods and extreme events. These include high intensity rainfall
or precipitation, strong winds, lightning and hail.

7.3

Other important users include regional and sub-regional climate applications related
programmes such as the Drought Monitoring Centres in Africa, and international climate
monitoring and prediction centres. Countries hosting or participating in such climate
application programmes need data from other countries, thus exerting a further
requirement on their data management resources. A programme participation matrix
across all the WMO regions is given in Appendix 2.

8.

Inventories and Metadata

8.1

Station inventories and good sets of metadata constitute an important aspect of climate
data management as they are meant to provide background information and descriptions
of the station networks and the data. Such comprehensive descriptions are critical in
making the best and most informed use of the data.

8.2

Although almost all countries stated that they maintain inventories and sets of metadata,
others have expressed need for general guidance in this area. No specific form of guidance
has, however, been mentioned.

9.

Guidance Material

9.1

The questionnaire also showed that there are significant disparities in facilities, data
management capabilities and know-how among developing countries. From such a large
set of countries, this finding was not entirely surprising.

9.2

On the basis of specific areas mentioned by members as needful of further technical
guidance, it is suggested that such assistance be made where possible. However, some
of the areas mentioned by some Members (e.g. Quality control of climate data and
preparation climatological bulletins) are covered in detail in some WMO technical
publications and might be sufficient to simply provide pointers to them. Some of the
common areas mentioned are reproduced below:
(a)

Quality Control

(b)

Data Inventories

(c)

Digital Archiving

(d)

Manuscript Preservation

S3

(e)

Climatological Bulletins

(f)

User-Specific Products

(g)

Bio and Urban climatology applications, and

(h)

Cost Recovery methods.
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APPENDIX 1
SIMPLIFIED INFORMATION FLOW DIAGRAM FOR
A SMALL CLIMATE DATA CENTRE
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Appendix 2
FOREIGN DATA NEEDS AND PARTICIPATION IN REGIONAL/SUB-REGIONAL CLIMATE
ACTIVITIES
WMO
Region

Number of
Respondents

Foreign Data Needs

Participation in Regional/Subregional
Climate Activities

Needed

Particip-ates
or Intends

Not Needed
Undecided

Do not
or
Undecided

1

21

16

5

14

7

II

12

8

4

3

9

III

5

5

0

2

3

IV

4

2

2

2

2

V

4

1

3

1

3

VI

11

9

2

7

4

Total

57

41

16

29

28
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Preliminary version*
EXPERT MEETING TO REVIEW AND ASSESS THE ORACLE-BASED PROTOTYPE
FOR FUTURE CLIMATE DATA BASE MANAGEMENT SYSTEMS (CDBMS)
(Toulouse, France, 12 to 16 May 1997)

A total of 21 Relational Data Base Management System and CLICOM experts gathered
together in Toulouse, France from 12 to 16 May 1997 to review and access an Oracle-based
Prototype for future Climate Data Base Management Systems (CDBMS) and to survey the various
national CDBMS which are under development in the different countries present. A f e w off the shelf
commercially available packages were observed. The meeting came to the conclusion that the
CLICOM system developed in 1996 has fulfilled its role and should be replaced by the new generation
system based on the modern computer technology achievements. The meeting approved the main
solution used in the prototype presented and made recommendations on the future development of
CDBMS.
The proceedings of the meeting follows:
1.

OPENING THE MEETING

1.1
The meeting was opened at 10 a.m. by Mr Olivier Moch, the Directeur Délégué of Météo
France in Toulouse who gave the participants a very warm welcome and invited the participants to
visit the facilities at Météo France in Toulouse amidst the heavy schedule and to savor some of the
Toulouse beautiful sights and cuisine. He wished the participants a very successful meeting and
remarked that this meeting is very important in planning the future of Climate Data Base Management
Systems.
1.2
Speaking on the same occasion, Dr Anatoly Laptev, a representative of the World
Meteorological Organization, welcomed participants and thanked France for hosting the meeting and
providing excellent working facilities, He underlined that the choice for venue in Toulouse was made
partly because of the achievements of METEO FRANCE in Climate Data Management and its valuable
contribution made to the related WMO Programmes. Mr Laptev further explained that main purpose
of the meeting is to begin the process to review and assess possible CDBMSs that could be
considered for use by those WMO Member countries that need a system more advanced than the
current CLICOM. In this regard, the objectives of the meeting was formulated as:
•
•
•
•

to assess a prototype of the Oracle-based CDBMS developed for RA III;
to consider a survey of the Relational DataBase Management Systems (RDBMS) used in the
WMO Member countries;
to review developments of national CDBMSs;
to review available commercial software available for use as the CDBMS.

2.

ORGANIZATION OF THE MEETING AND APPROVAL OF THE AGENDA

2.1
Mr Paul Cowley (UK) was elected Chairman of the meeting, and Messrs Tan Lee Seng
(Malaysia) and Sepiso Mwangala (Zambia) were elected Rapporteurs for the meeting.
2.2
Based on the purpose and objectives mentioned above, the agenda of the meeting was
approved.

This version should still be checked by participants and various extensive technical annexes should be attached.
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3.

INFORMATION FROM THE WMO SECRETARIAT ON RECENT CLICOM DEVELOPMENTS

3.1
Dr A. Laptev then presented the most recent CLICOM developments. The participants noted
implementing the CLICOM project in the Newly Independent States (NIS), the upgrading of CLICOM
systems around the world, the establishment the CLICOM Area Support Centres (ASCs) in RA I
(ACMAD, Niamey, Niger), RA II (Bahrain),RA III (Santiago, Chile), RA IV (CMI, Bridgetown, Barbados),
RA V (Kuala Lumpur, Malaysia), with kind support from France, Russian Federation, UK and the USA.
3.2
It was also noted that CLICOM successfully developed since its launch in 1984 and special
thanks were mentioned to the NOAA, USA for contributing the CLICOM from NCDC and later
maintained by NWS. Thanks also have been given to the other Member countries who contributed
finance and manpower for the procurement of the CLICOM systems and training for the recipient
countries to install and implement CLICOM.
3.3
The participants agreed that the main achievement of the WMO CLICOM project was that
more than 100 National Meteorological and Hydrological Services (NMHSs) in developing countries
implemented modern computerized technology in climate data management and climate services.
Capacity of local staff was improved thanks to implementation of CLICOM so that at present NMHSs
are prepared for working with new computers and new software packages.
3.4
The meeting also highlighted that the CLICOM software developed in 1985 was an excellent
solution for transferring computerized technology in climate data management in 1986-1996. At
present, however, this software does not allow application of revolutionary new developments in
modern computer and telecommunication technology such as Client/Server System Architecture, New
Operating Systems, Geographical Information Systems, Internet etc.
3.5
The experts noted that the CLICOM hardware (computers and peripheral equipment) was
donated mainly in 1986-1990 (65% of all installations) and there was a need to replace this
equipment.
4.

SURVEY OF THE COMMERCIAL SOFTWARE AVAILABLE AT THE SOFTWARE MARKET
READY FOR USE AS THE CDBMS

4.1
Mr Sidney Katz (USA) presented a report of a survey of the commercial software available
for use in the climate data management. It was noted that there are no commercial vendors of a
complete climate data system because:
•
•
•
•
•

climate database system is more than just data management;
there is no agreement to what constitutes climate type parameters;
there is conflict between temporal and spatial needs for climate information;
the 3-tier client/server model dictates the need to integrate components from a variety of
sources;
Geographical Information Sources (GIS) have many, not all, components needed for climate
database.

4.2
In this connection, a study by the US Unified Climate Assess Network (UCAN) was noted.
The cooperative study by NOAA/NCDC, NOAA/CPC and 6 regional climate centers and NRCS/USDA
showed that no readily available commercial software could meet the requirements for CDBMS.
Therefore, an integration of commercial products using standard techniques for communication
between objects (CORBA - Common Object Request Broker Architecture) was chosen. Users can
retrieve climate data through the World Wide Web (WWW) in a variety of file formats. Climate data
are stored at climate centres where data originate. Phase I of the project implementation should be
completed in summer 1997 (http:/www.srcc.lsu.edu/ucan.net.UCAN.html).
4.3
In the survey, one vendor was found to provide software, EARTHINFO Inc, Boulder, Colorado,
USA (http://www.csn.net/earthinfo) to deal with only four functions C/median, Maverage, Montot
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and Climgraph for a limited number of climate parameters. It exports data from CD-ROM into Lotus
or ASCII format and the global data is from NCDC/NOAA's World Weather Records.
5.

REVIEW OF THE RELATIONAL DATA BASE MANAGEMENT SYSTEMS USED IN WMO
MEMBER COUNTRIES

5.1
Mr Daniel Lee (Australia) presented the results of a survey based on the questionnaire
prepared by him and Mrs Françoise Benichou (France) on the RDBMS used in climatology by the
WMO Member countries. It was noted that CLICOM databases were widely used by the National
Meteorological Services. 83 out of the 150 countries replied and only 30 were analyzed because the
rest use CLICOM which is well known. The result is contained in their report "Use of Relational
Database Management Systems in Climatology in WMO NMSs".
5.2
The survey shown that the three main types of RDBMS are Oracle, Informix and Empress
which are used in the non-CLICOM systems. Nearly all of the RDBMS used in climatology run under
UNIX operating system. The size of the databases is varied from 11 GByte (Norway) to 500 GByte
(Canada).
5.3
Most countries indicated that the Global Telecommunication System (GTS) or other messages
were used to acquire data in real-time or once per day. For the acquisition of the monthly data, the
most commonly used method was by floppy disks. To import data into the CDBMS, most countries
have developed their own programs in 3-rd generation language procedures.
5.4
It was noted that nearly all the countries have at least t w o persons who are in charge of the
administration of the database. The development of the databases takes up to 240 person-months
and it represents an important investment together with the cost of the equipment and software for
the implementation of the quite large databases.
6.

REVIEW OF THE ORACLE-BASED PROTOTYPE FOR THE FUTURE CDBMS DEVELOPED FOR
RA III

6.1
Mr Ari Supperi (Costa Rica) presented the Oracle-based prototype which was recommended
to be developed by the RA III CLICOM Training Seminar in 1995, Santiago, Chile. The prototype is
based on the requirements identified at the CLICOM expert meeting in Washington DC, in 1994 for
the future CDBMS.
6.2
In his proposed prototype, the Oracle package was chosen as the RDBMS because of its
compatibility, scalability, robustness, openness, whereas Windows NT was chosen as the operating
system because of its universal interface, easy administration, multi-user and multi-threaded
properties, good security and support to Oracle.
6.3
It was noted that the three-tier model was chosen as against the two-tier; front-end, back-end
model. The three-tier model made up of the client, application and data tier. The application tier
containing the business rules separates the client tier from the data tier; this ensures data integrity
and robustness of the system. This was made possible by the latest technologies available so that
the requirement for a dynamic, robust and evolving CDBMS can be achieved.
6.4
The experts were informed that the simultaneous development of the application tools can
be achieved through distributed development of components spread over the Internet communication.
Some of the technologies employed are Remote Data Objects (RDO), Microsoft Transaction Service
(MTS), Open Database Connectivity (ODBC), Distributed Common Objects (DCOM), ActiveX that
adhere to industrial standards. It was underlined that this solution ensured easy development while
maintaining robustness, scalability using INTERNET/INTRANET solutions and provides high
performance and is component-centric.
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6.5
A demonstration on "Station Management" to illustrate this model was presented by Mr
Supperi. There was a concurrence of opinions that this is a good model using cutting edge
technologies although some have reservation about adding GIS to it. The ability to access Unix
database was also emphasized.
7.

REVIEW OF THE SYSTEMS AND COMPONENTS DEVELOPED IN OTHER REGIONS THAT ARE
RELEVANT TO FUTURE CDBMS AND CLIPS ACTIVITIES

National CDBMS at Météo France
7.1
Mrs Françoise Benichou presented the current French Climate Database Management System
which run Oracle under Unix. The database is connected from the national center to 7 regional
centres and then to 120 departmental centres spread throughout the country. It was noted that this
system will be replaced by new one which is under development now.
7.2
Mr E. Petermann presented the new 3-level operational hierarchy model that will be furnished
for both the climate database and forecasting. A complete harmonized, integrated data model for the
whole of Météo France. Essential model features are: making use of satellite, X.25 and ISDN
communication, standardized Local Area Network and Wide Area Network, replacing one-application,
one PC paradigm with a flexible, dynamic client/server ORACLE-based, Microsoft Windows NT
Server/Workstation Operating Systems, TCP/IP Networking using cutting edge application
development tools which adhered to industrial standards; enforcing DB coherence in all three levels
with a common metadata.
National Climate Data System at Atmospheric Environment Service, Canada
7.3
Mr Yves Durocher presented the National Climate Data System at the Atmospheric
Environment Service in Canada tracing its beginning from the days of the IBM compatible mainframe
model 204 DB running on OS/MVS JCL to the days when they switched over to a network of
servers, using Oracle RDBMS on Unix. He described the current process of moving over to a PCbased solution using the latest technologies available on the market.
Australian Bureau of Meteorology
7.4
Mr Daniel Lee informed the participants that Australia also started with flat files. In 1992,
a team of five dealt with the new concepts for about 9 months. The database was built on Oracle
7 and the application tools were developed using ORACLE Developer 2000 and a combination of
FORTRAN and C compilers. It was noted that the time to transfer data from the old to the new
system took surprisingly longer than was estimated.
CDBMS MIRAKEL at Deutscher Wetterdienst
7.5
Mr Johannes Behrendt from Germany made presentation on the MIRAKEL CDBMS of
Deutscher Wetterdienst. The existing operational file-oriented database system on a mainframe is
being changed towards a modern data management system, named MIRAKEL which is using the
Oracle RDMS and the related Oracle tools. The MIRAKEL system will be implemented on a
client/server environment with SGI server and clients using X11 ; Windows NT and Windows 3 . 1 1 .
It is planned to accomplish the integration of all meteorological data of DWD in MIRAKEL by the end
of the century.
ORACLE - Database in FMI, Finland
7.6
Ms Lea Leskinen informed the participants on the Climate Database in ORACLE to be
completed).
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CDBMS MIDAS in UK Met Office
7.7
The Met Office Integrated Data Archiving System (MIDAS) was presented by Mr Paul
Cowley. The Computer Associates' CA-IDMS/DB rel .12 is being used on the IBM mainframe
computer running the MVS operating system for several databases, including the recently introduced
MIDAS. The design of MIDAS was implemented as a CODASYL schema that could be accessed
through SQL; the design is thought to be portable to another RDBMS. The database is expected to
be store around 80 Gb of data - 25 Gb of Upper Air, 21 Gb of Marine and 35 Gb of the land surface
data. The database started routine incorporation of land surface messages at the end of February,
1997 and during April grew by over 140 Mb. This rate will increase when Marine and Upper Air data
will be included.
RDBMS in Central and Eastern Europe
7.8
Mr Sandor Szalai from Hungary informed the participants about the first meeting on the
climate database development in the Central Europe region which was held in Budapest, on 17
December 1996. It was noted that Oracle is an attractive RDBMS package for many countries in the
region.
7.9
The Czech CLIDATA development based on Oracle was presented by Mr Lubomir Coufal of
the Czech Hydrometeorological Institute. He demonstrated the various components of the new
system.
7.10 A SQL-based climate data management system as presented by Mr Alexander
Besprozvannykh has an elaborate system of element definition. It was based on Oracle, Windows
NT, Database Schema.
Database Access via World Wide Web
7.11 Mrs Valerie Gerard from the WMO Secretariat presented the concepts of a pseudo database
on the Web accessible by everyone by direct SQL access to database. The disadvantages were
difficulty to update the database and the lack of dynamic link. More developments are needed to
have more interactive customized forms to users to query and retrieve data from the database.
8.

CLICOM ISSUES

8.1
A group of CLICOM experts was established to review the strengths and weaknesses of the
current CLICOM system (Mrs L. Leskinen, Mr A. Besprozvannykh, Mr L. Carrasco, Mr L. Coufal, Mr
S. Mwangala, Mr R. Tolasz, Mr Tan L.S., Mr D. Stuber). A report of the group was presented by a
Rapporteur, Mr S. Mwangala. The main conclusions of the group are presented below.
8.2
The group noted that as an operational CDBMS, CLICOM has been in existence for slightly
over than ten years and has evolved through three versions each representing an improvement over
the previous one. Field experience clearly indicates that CLICOM has fulfilled most of its broad
objectives, particularly in respect of transfer of computerized data management technology to
developing countries. Very significant experience was accumulated during the period of CLICOM
existence.
8.3

The group indicated some notable weaknesses or limitations of CLICOM including:

a)
b)
c)
d)

Possibility of many datasets that overlap.
Climate data may be stored without the corresponding station information.
The data-entry module allows for easy modification which may destroy the existing data.
Database design does not support easy retrievable by DataEase Query Language (needs
supplementary Fortran programs).
The non-standard link between the FORTRAN programs in CLICOM to DataEase hampers

e)
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f)
g)
h)

upgrading to later versions of commercial software.
Too much of dependence on DOS and DOS batch files renders CLICOM difficult to migrate
to later operating system platforms.
Presence of t w o separate suites (DB) (one set in DataEase and another in the FORTRAN
programs) make it difficult to upgrade without major rewriting of the FORTRAN codes.
Lack of support for the development of CLICOM from the leading countries which have vast
experience in database development.

8.4
Even though CLICOM has a number of drawbacks as outlined above, it was a real success
story. It enabled National Meteorological Services with very poor or non-existent climate database
management systems to obtain a modest means for managing their climate data. This, in turn,
improved generation of user friendly value-added products. Some notable strengths include:
a)
b)
c)
d)

Customized data entry, user friendly, the data-entry forms that mimic the observation returns.
Flexibility in data-entry.
Uniformity in data storage and retrieval.
Good station information system (metadata).

8.5

The following urgent needs were formulated by the group:

a)
b)

Support for development of new, more robust CDBMS.
Need to continue to support existing CLICOM sites in view of the fact that many countries
will still be using CLICOM in the next few years (possibly, t w o to five years).
Need for hardware/software upgrading and continuation of training efforts.
Need to make all the strengths of CLICOM built into the new system.
Need to have a completely built up system for distribution like in the case of CLICOM.
Need to pool national experiences to contribute to this international effort.

c)
d)
e)
f)

8.6
The participants were informed by Mr Besprozvannykh (Russia) that a test version of the
CLICOM 3.1 software was prepared following recommendation of the CLICOM expert meeting in
Washington, May 1996. The diskettes of this version was distributed to the CLICOM experts from
Chile, Czech Republic, France, Malaysia, and Zambia for testing and comments. It was assumed that
the experts will discuss the results of testing and will make recommendation on the release of the
CLICOM 3.1 software at their meeting in early 1998. The participants agreed that this transition
version 3.1 of CLICOM will be in use until their replacement by the new generation CDBMS.
9.

CONCLUSIONS AND RECOMMENDATIONS FOR FUTURE DEVELOPMENT

9.1

The participants of the meeting came to the following conclusions:

1)

The survey of the software currently available yielded no commercial vendors capable of
meeting the requirements as specified in Washington, 1994.

2)

CLICOM achieved its goals but is reaching the end of its useful life-span.

3)

The survey of RDBMSs used in national meteorological services (NMSs) demonstrated a wide
variety of solutions and technologies; there was an inconsistency in standards. Oracle has
emerged as the pre-eminent vendor meeting needs of NMSs.

4)

The review of national climate database developments showed that:
a)
b)
c)

several simultaneous large-scale projects took place independently with only limited
sharing of experiences
perhaps surprisingly, the data structures and tables were very similar
there were a number of mistakes which might have been avoided through better
coordination.
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5)

The 3-tier architecture, (User-Application-Data tiers), based on the component technology that
Microsoft has introduced as the de facto industry standard, was considered by the group as
a very effective approach.

6)

Version 3.1 of CLICOM was presented as an appropriate interim solution until a replacement
becomes available.

9.2
The participants of the meeting made the following recommendations for future development
of the WMO coordinated Climate Database Management System to be addressed by the WMO
Commission on Climatology and the WMO Secretariat:
1)

A small Task Group (of around 4 people) should be established to specify a future CDBMS
that will:
a)
b)
c)
d)
e)

f)
g)

be available as a replacement for current CLICOM systems to support national needs;
have a specific logical database design;
use a commercial RDBMS;
run on "current" industry-standard 3-tier concept;
expose the meta-data that describe the available climatological data and also the
methods of obtaining data that are not directly accessible, using Internet-like
technology;
be able to be linked transparently to other applications, such as Geographic
Information Systems (GIS);
be a cost-effective solution meeting the users' requirements that were stated at the
Washington's 1994 meeting.

2)

The Task Group should provide budgetary estimates for the CDBMS.

3)

The release 3.1 of CLICOM should be the last version of that particular system, but will
remain in use in each nation until a successor system becomes operational.

4)

For the next few years CLICOM should be provided w i t h hardware that is expected to be
capable of supporting the future design.

5)

A forum of those who work with climatological databases should be initiated to encourage
the exchange of expertise and skills.

10.

CLOSURE OF THE MEETING

10.1 The meeting was closed at 12:00 on 16 May 1997. The participants expressed deep
satisfaction with the excellent working conditions presented for the meeting by Météo France and
arrangements of the meeting. Special appreciation was given to the chairman, Mr Paul Cowley, who
had greatly contributed to the success of the meeting.
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