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1.

BACKGROUND

1.1
In 1985 the World Meteorological Organization established the CLImate
COMputing (CLICOM) project for the collection, quality control and archiving of
climate data, and the production of climate applications products. For example,
numerous agrometeorological applications have been developed using CLICOM and,
in this regard, special interactive statistical software (INSTAT) for this purpose was
produced by the University of Reading in the UK. In addition, CLICOM is an integral
part of the Data Rescue project in Africa where it is being used to digitise rescued
climate data, as well as support the WMO Climate Information and Prediction
Services (CLIPS) project. At the current time, CLICOM is operating in about 140
Member countries of WMO.
1.2
One of the significant accomplishments of the CLICOM project has been the
establishment of regional CLICOM Area Support Centres (ASCs) in Santiago, Chile,
Kuala Lumpur (Malaysia), Bridgetown (Barbados), and Moscow (Russian
Federation). These centres are responsible for regional CLICOM training activities
and, increasingly, the future maintenance and development of CLICOM software.
1.3
Much of the success of the project can be attributed to the convenient
packaging of hardware, CLICOM software, commercial software and adequate
training, all of which is attractive to both donor countries and recipients. In 1998, a
joint France/UK/WMO project was launched within the CLICOM project entitled:
"Improving the Capacity for National Climate Data Management and Developing
Drought Preparedness and Management Strategies in African Countries Affected by
Desertification". Eleven African countries have been identified for support through
this project.
1.4
The above-mentioned drought initiative coincides with the release of the latest
CLICOM software, version 3.1. Therefore, in order to facilitate the involvement of
African countries in both these developments WMO organised this training seminar
held at the African Centre of Meteorological Applications for Development (ACMAD)
from 3 May to 10 July 1999.
1.5
The workshop benefited greatly from the generous support of the UK
government who provided 13 computer systems, including copies of Office 97 and
Visual Basic 6.0, for use by the participants, and the resource staff kindly offered by
the host, ACMAD.
2

PARTICIPATION

2.1
The seminar was attended by participants from seven English speaking
countries (Ethiopia, Gambia, Ghana, Kenya, Nigeria, Tanzania and Zimbabwe) and
six French speaking nations (Benin, Cameroon, Côte d'Ivoire, Gabon, Guinea and
Niger). In addition, the training seminar had the benefit of eight international
instructors, working over certain periods on their particular areas of expertise. A
number of staff from ACMAD were also made available to the workshop. The list of
participants is given in Annex A.
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3

OBJECTIVES

3.1
The workshop/seminar provided a unique opportunity, occurring at a time
when sufficient funding was available through the WMO Voluntary Co-operation
Programme for the CLICOM project, enhanced CLICOM project software was about
to be released, more advanced applications software was becoming available and
the WMO CLIPS project was well established. In addition, ACMAD has matured into
an effective regional training centre and technical expertise within Africa has reached
such a level as to be able to fully participate in, and benefit from, the seminar's
workplan and objectives. These objectives were identified as:
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•

Analyse and evaluate computer hardware options and develop a strategy
for specifying the hardware to be procured for the countries participating
in the drought preparedness project;

•

Rigorously test the newly developed CLICOM version 3.1 software and
assess its suitability for being the most practical climate database
management software available for use by the countries participating in
the drought preparedness project;

•

Evaluate the capabilities of existing applications software packages,
including INSTAT, the applications components of CLICOM 3.1 and
Microsoft Office, with respect to developing drought preparedness and
drought management strategies and CLIPS products;

•

Develop a strategy for installation of the hardware and software in the
countries participating in the drought preparedness project with a view to
having some of the workshop participants serve as roving on-site trainers
for the installation and operation of newly installed systems in those
countries of the France/UK/WMO drought project, and for future CLICOM
installations in other countries;

•

Explore the feasibility and desirability of developing a simplified and more
modern version of the CLICOM project software based on Visual Basic
programming language and the Microsoft ACCESS database
management system that could be attractive to those developing
countries that are not yet successfully operating a CLICOM system;

•

Evaluate the potential of ACMAD to perform as a sustainable regional
operational support centre for the CLICOM, DARE and CLIPS projects,
building on its demonstrated capability as an effective regional training
centre for these projects.

WORKSHOP PROGRAMME

4.1
The workshop programme was structured into three main phases: a start-up
phase, a main development period followed by an evaluation session.
Start-up Phase
4.2
This first phase was concerned with setting the objectives, motivation and an
introduction to the small group methods for working. It also provided training in the
essential software and development tools, in particular, ACCESS and Visual Basic.
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Initial work comprised migrating from current CLICOM systems (versions 2.1 and 3.0)
to version 3.1.
Development Phase
4.3
This phase was conducted in small task groups with daily lectures/tutorials
and discussion periods concentrating on specific tasks or projects, some requiring a
"definition phase", others being specified in advance. These projects included:
The use of Excel for climatic data entry and validation, including its
limitations;
Adding dialogue boxes for standard climatic commands to the Windows
version of INSTAT;
Development of screens in ACCESS for station and element definition:
Addition of facilities to INSTAT's data editor;
Alternative styles for the Windows front-end to CLICOM;
Development of a data-entry system for CLICOM;
Specification and initial development of graphics in INSTAT for Windows;
Use and development of macros in INSTAT for Windows;
Specification and development (Windows) Help for CLICOM and INSTAT
climatic application dialogues;
Tabulation facilities in INSTAT;
CLIMLAB 2000/Systat/Genstat/INSTAT comparisons and evaluation;
CLIDATA 2000 investigation.
Evaluation Phase
4.4
This phase covered discussions of the different models for climate data
management, the experiences of individual participants with respect to the different
climate database management system (CDMS) in relation to the needs and
constraints existing in their home countries. In addition, the workshop evaluated the
training offered as well as the software developed over the course of the workshop
and the various, existing development tools.
4.5
Annex B provides additional details of the work programme on a week-byweek basis.
5

CONCLUSIONS AND RECOMMENDATIONS

5.1

CLICOM

5.1.1 One of the main objectives of the workshop was to engage the participants in
the development and evaluation of climate database management software. Two
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alternative data structures were presented and analysed to determine the most
appropriate data structure for target audiences of CLICOM systems. These were the
"Logbook" model and the "Entity" model.
5.1.2 The Logbook model was favoured by the participants as it offers the greatest
flexibility in terms of adding additional elements and programming "dll" modules. It
does, however, have two main disadvantages: firstly, data entry is not straightforward
and, secondly, the model creates one very large table of observations which could be
a concern for large NMHSs. The Entity model was the second favoured model and
the one proposed by the UKMO. The meeting noted its superiority when all of the
data are known but significant programming is necessary to add other elements into
the database.
5.1.3 In this regard, it was agreed that further development of both structures
should be undertaken so a direct comparison can be made as to which one might
best suit the future evolution of CLICOM. A main reason for looking at alternate
structures was a developing need for NMHSs to look at ways to "add value" to their
data holdings within the CLICOM system through production of climate information to
a wide variety of users.
5.2

Access and Visual Basic

5.2.1 Microsoft Access was the software tool used by the participants to
demonstrate the workings and advantages of a relational database over a flat file
data structure. Access was chosen as it provides a powerful and visual introduction
to relational database structures. The participants used Access to reconstruct the
current CLICOM model and improve upon the data model.
5.2.2 A brief introduction to Visual Basic 6.0 (VB) was provided to demonstrate how
to link Access tables and queries to screens developed using VB. The main purpose
for this was to demonstrate that once a data model has been established, multiple
people can work on developing applications for a database system. The meeting
recommended that future CLICOM system should be developed in a Windows
environment.
5.3

Computers

5.3.1 An ad hoc sub-group was established to examine hardware and software
specifications for future CLICOM use. The meeting agreed that future CLICOM
systems should be specified in terms of the individual countries' required functionality
and not in terms of generic detailed hardware specifications. The report on the subgroup can be found in Annex D.
5.4

Data Management Aspects

5.4.1 Data management techniques on naming conventions, data flow models and
hierarchical models were demonstrated as a means of thinking about how countries
currently handle information, and how their current procedures could be improved
upon, and what functionality they would need from a future data model. All countries,
it was recommended, need to constantly review their data handling procedures by
applying the demonstrated data management techniques as a means of improving
their service and identifying additional product requirements.
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5.4.2

Annex E provides additional information on data management issues.

5.4.3 With respect to naming conventions, the participants were informed of the
Naval Environmental Operational Nowcasting System (NEONS) (see Annex F), used
at the US National Climatic Data Center, ECMWF and elsewhere. This method of
naming fields is becoming a de facto standard for operational meteorological
databases.
5.4.4 NEONS was developed to promote the use of data names that are relevant,
meaningful, unambiguous, reproducible and portable. A standard syntax means that
different individuals, working independently. Should be able to construct the same
unique name for each data element from a glossary of approved words that are
common across systems.
5.4.5 The participants recommended that NEONS be adopted for the CLICOM
2000 data model.
5.5

Other issues

5.5.1 There were several other issues taken up during the seminar that were
indirectly related to the core of the meeting's purpose. They are briefly highlighted
below.
5.5.2 During the main training and development phase, a sub-group was assigned
the task of examining the feasibility of using digital cameras to replace
microfilm/microfiche as a means of preserving historical, mostly paper records of
climate observations. The group concluded that consumer quality digital cameras
were not likely to replace microfilm due to their relatively poor resolution. However,
the highest quality professional cameras could be useful. The report of the sub-group
is contained in Annex G.
5.5.3 The millennium computer problem was the subject for a second ad hoc group
to explore. The group agreed that the current CLICOM system should continue to
operate without problems from January 2000 onwards and saw no reason for
countries to abandon version 3.0 before the new millennium. The sub-group's report
is included as Annex H.
5.5.4 The France/UK/WMO drought preparedness project, as it develops, will need
to determine the magnitude of climate data entries (historical and current) for each of
the 11 countries involved. To obtain such information, the participants agreed on the
outline of a draft questionnaire that could be sent to the relevant countries. It was
designed to determine the current state of both paper and digital archives (Annex I).
5.5.5 The concept that climate information has monetary value was a recurring
theme during the evaluation phase of the seminar. In this regard, the participants
discussed the economic importance of meteorological/climatological products and
the need to market such products as NMHSs move evermore into revenue
generation. The seminar, therefore, recommended that courses be organised for
NMHSs' staff to provide them with knowledge on how best to exploit their CLICOM
database information.
5.5.6 The seminar developed a three-phase strategy, taking into account previous
experience, that any new CLICOM installations should follow:
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•

Installation: The hardware should first be sent to the receiving country and
checked for completeness:
•

Commissioning: This would then be followed by a visit from a CLICOM
expert who would be responsible for setting up the hardware and
installing application software;

•

Training: Only after this step had been successfully carried out should
training of local staff begin, thus maximising the time devoted to training.
Where possible, training should be supervised by local experts.

5.5.7 The participants suggested that ACMAD should pursue work on
CLICOM/CLIPS, perhaps by establishing a new position for this purpose. It was
proposed that the post could be filled by secondments from member countries of
ACMAD.
5.5.8

The seminar ended on 10 July 1999.
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LAGOS
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P.O.Box 30259
NAIROBI
Kenya
Fax: 254 2 56 78 89
National Meteorology
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P.O. Box 3056
DAR ES SALAAM
Tanzania
Fax: 255 51 84 23 70
Meteorological Department
P.O. Box 87, Legon
ACCRA
Ghana
Fax: 233 21 22 35 45
Direction de la Météorologie Nationale
B.P. 218
NIAMEY
Niger
Fax: 227 73 38 37

Organizations
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Mr Amadou Ilia

ICRISAT
B.P. 12404
NIAMEY
Niger
Fax: 227 73 43 29
AGRHYMET
B.P. 11011
NIAMEY
Niger
Fax: 227 72 24 35

Instructors
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University of Reading
P.O. Box 240
READING RG6 6FN
UK
Fax: 44 734 753169
Email: i.c.dale@readina.ac.uk
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University of Reading
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READING RG6 6FN
UK
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Météo France
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France
Fax: 33 561 078309
Email: denis.stuber@meteo.fr
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WORK PROGRAMME
Week 1: Migrating to Clicom version 3.1
Objective: To understand why, when and how to migrate to Clicom v3.1.
Preliminaries: setting up computers, installation of software (Win 3.11/95/98/NT, Clicom,
Office 97, VB etc.)
Initial questionnaire, to ascertain participants' knowledge and skill levels, to help in the
evaluations
Introduction to Windows 95/98/NT (if required)
Establishing Clicom databases from copies brought by participants
Introduction to new facilities in Clicom v3.1
The migration process from v3.0 to v3.1
Testing the migration process and finalising the "Migration" document
Practical work: testing and using the new facilities in v3.1
Week 2: Foundations
Objectives: To gain an overview of the workshop; to establish the pattern of working; to learn
the basic use of some development tools.
Aims, motivation, strategy and tactics for the workshop
Introduction to Access 97: concepts, using the tools, thinking about the design of the
interface [two full days; initially based on Clicom Tutorial 1, Appendix 3; compare interfaces
of Clicom, INSTAT, Climbase]
Introduction to Instat for Windows and Visual Basic: leading towards designing dialogue
boxes.
Continuation of discussion / practical work on v3.1 migration during the afternoon sessions
Week 3: Groundwork
Objectives: To establish task groups and tasks; to learn more about the development tools,
in particular Access.
Milestone: Participants prepared for Phase 2
Consolidating knowledge of Access for data management; further aspects of Access
Fundamentals of Visual Basic programming
Identification of tasks and task groups; allocation of work; start of task group activities
Overviews of software for [climatic] applications - examples: Genstat, Climbase
Week 4: Construction & development
Objectives: To start to use the development tools for work on applications; to learn about
adding Help features.
Consolidation of Clicom v3.1, Access, VB ideas (station and element definition tables)
Conceptualising the key-entry system; specifying the tasks
Continuation of INSTAT dialogue development: statistics dialogues; start on climatic
application dialogues
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Adding in Help facilities
Overviews of software for [climatic] applications - examples: Excel, OptData
Week 5
Objective: To continue the development work in groups
Continue work on database structures in Access (data forms; key-entry of some data; import
of existing data)
More work on designing INSTAT dialogues (e.g. Penman, Crop, Temperatures, Totals...)
INST AT graphics; macros, linking with Excel [e.g. VB grid program - adding to the data
management facilities]
Overviews of software for [climatic] applications - examples: Systat, GRADS
Week 6
Objectives: To continue the development work in groups; to prepare presentations / status
reports.
Milestone: Presentations / status reports ready for week 7
Development work: VB front-end to Access database, with data import and export
procedures; Access database with reports, exports and points of adding applications; keyentry programming; INSTAT climatic applications
Preparation of presentations and reports for week 7
Overviews of software for [climatic] applications - examples: ClimLab 2000, Suivi
Week 7: Reviews
Objectives: To continue the development work in groups; to benefit from an additional
professional programming consultant.
Development work on all fronts, with new source of advice and help
PM takes key-entry specification and development so far and runs with it; suggests
improvements
Start with a series of reports from task groups to the incoming professional programmer,
then discussion
Specification of and progress with key-entry programs
ACMAD programmers to discuss their/ACMAD's potential for software development
Decisions on introducing additional areas of application
Data archiving - questions for the expert (e.g. CD/Read and CD/ReadWrite, optical disk,
zip/jazz drives)
Week 8: Documentation
Objectives: To continue with and complete the basic development work; to prepare
documentation; to prepare materials needed for reports and presentations.
Milestone: Materials ready for the reporting / evaluation phase
Documenting and finalising the programming work; report preparation
Further areas of application can be introduced here, e.g. data rescue (by scanning data
sheets and storing as images on CD/R), alternative data input (speech input),...
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Week 9: Presentations
Objectives: To present the work done by the task groups, and to prepare reports; to
introduce CLIDATA and Oracle; to discuss and compare climate database structures; to
commence evaluation activities.
Task group presentations
Introduction to CLIDATA and Oracle tools; discussion on climate database structures
More topics can come in here: may be moved earlier depending on decisions made during
week 7.
e.g. data archiving issues, update on BDclim
Questionnaires to evaluate the workshop
Week 10: Evaluations
Objective: To carry out evaluations - of ACMAD, training, participants and software - and
produce recommendations on various issues.
Evaluation sessions based on questionnaires e.g. evaluate your team members'
strengths/weaknesses
Discussion sessions; report-writing sessions; overview of CDMS development from WMO
perspective
Conclusions and next steps

ANNEX C

TRAINING SEMINAR ON CLIMATE DATA MANAGEMENT FOCUSING ON
CLICOM/CLIPS DEVELOPMENT AND EVALUATION

Presentation, review and evaluation of CLIDATA
(CLImatological DATA)

Radim Tolasz
Introduction
A climate data processing, control, information and archiving system has been developed
with cooperation between the Czech Hydrometeorological Institute and ATACO, Ltd.
Beginning in 1997. The main reason for developing the new database system is to replace
the current CLICOM database system.
Main parts of CLIDATA
The new CLIDATA system has improved upon the present CLICOM system (direct data
import from DBM CLICOM files was developed). The new system is very flexible and user
friendly with efficient data entry. The quality control process is divided into three independent
parts: QC in KE Forms, statistical QC based on Element Extremes Tables with nonparametrical distribution, and area QC with a GIS system. Developers of CLIDATA also
improved the Metadata part of old CLICOM system - users can now manage graphical
information about stations, station horizon, station surroundings, descriptions, etc. The
system is built as a standard three-tier application with internet/intranet connectivity.
Application is hardware and operational system independent, with easy data export and data
connection to other systems (MS Office, GIS, Surfer, SPSS, etc.). Developing work is made
only with Oracle Family Products and new applications are easy and adaptable to all national
needs.
Application is divided into five main parts:
-

Metadata - information about stations, stations elements, observation types, etc.,
Data- main data tables (raw data, monthly data, extreme data, normal, phenomena),
Products - at the moment only Wind Roses and GIS-bridge,
Key Entry and QC and
System administration

Data are written (keyed) direct to the database (without some temporary files) and key entry
forms are flexibly defined according to paper documents. It is possible to directly import
historical data from CLICOM, after defining conversion table. Obligatory products (MDATA,
EDATA and NDATA) are automatically recalculated after quality control process. On-line
help system is arranged by EasyHelp software.
Evaluation process during seminar
Participants divided the original entity-relational (ER) diagram of CLIDATA application into
four independent parts (Geography, Elements, Data and Special cases). Participants then
evaluated the CLIDATA model and worked on building new CLICOM 2000 entity-relational
model. During their work, participants made suggestions on how to improve the CLIDATA
model so as to be more convenient for them.
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Conclusion
The beta version of CLIDATA application will be ready on September 1999. The Czech
Hydrometeorological Institute is able to cooperate in international testing of prototypes for the
next generation CLICOM system and also to provide the CLIDATA database system with a
testing process.
Further information about developments can be found on web page:
http://www.chmi.cz/OS/oc/Clidata-a/Clidata.html

ANNEX D

TRAINING SEMINAR ON CLIMATE DATA MANAGEMENT FOCUSING ON
CLICOM/CLIPS DEVELOPMENT AND EVALUATION
Report on computer hardware/software specifications
David Oken (Nigeria) and Mounkaiia Hassane (Niger)
1. PURPOSE
The Sub-Group was assigned the tasks of preparing a brief on the above in the light
of the on-going workshop keeping abreast of the developments in IT and to identify
those which may be of significance to the future of CLICOM and to make appropriate
recommendation.
2.

COMPUTER HARDWARE SPECIFICATIONS

Any hardware specification is likely to be out of date before it is published, this
document amplifies the hardware specifications used during the workshop and
presents possible options and recommendations on the minimum computer
equipment standards, which are appropriate for CLICOM purposes.
In some respects these standards are already obsolete with regard to new
equipment. It would be almost impossible to buy a new computer in 1999 which was
not more than adequate for the key functionality given below, but many services i.e.
National Meteorological Centres (NMCs) are in the position of having to choose
between the alternatives.
The recommendations relate to the PC platform
•
•
•
•
2.1

Functionality
Minimum Specifications
Absolute Minimum
Other Considerations
Functionality

The major functionality is to be able to run Microsoft Windows 95 Windows 98,
Windows 3.1(1), or Windows NT. It is necessary to use software distributed by
reputable organisations and for running a variety of other modern software
applications likely to be of use within the services (word processors, spreadsheets,
database programs etc.).
In addition it is highly desirable to use machines in a network environment, including
the ability to connect to the Network, in order to take advantage of the efficiencies to
be gained from sharing and managing data, the use of e-mail communications and
the increasing delivery of job-related information via the internet. Any machine that
meets the minimum specifications can be connected to a network by adding a
relatively inexpensive network card (typically costing less than £20 or so and usually
supplied, installed and configured by an institution's computer services department).
2.2

Minimum Specifications

Recommended hard disk sizes below are very arbitrary. In practice most users fill
their disks, whatever their size! To run Windows and a reasonable number of
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programs you do not need more than about 300Mb, but certain data files (especially
multimedia ones: images, video-clips, etc.) can use a lot of space. The sizes given
reflect the minimum you might have expected to see on that standard of equipment
when originally supplied.
Multimedia devices (e.g. sound cards) are not specified as they provide added
functionality and are typically part of the standard configuration of new machines.
As part ort of the specification, a CD ROM drive is highly desirable. Most software is
now supplied on CD and for multimedia use a CD ROM drive is essential. High
performance CD-ROM drives typically cost less than £100 or and it is worth
considering having one installed in any computer without one.
The following are minimum specifications. The best option always is to obtain the
highest specification machine you can afford.
2.3

Absolute Minimum

This option will work, but will be very slow for many applications, is not really suitable
for multimedia use and may become obsolete in relation to many Software products
within a few years (see below). Not recommended, but acceptable as a last resort
specification for secondhand equipment. Ensure that any s/h machine is year 2000
compliant!
• 586 Series
• 16Mb RAM
• 1.2 Mb hard disk
• SVGA display
• Running Windows 95, Windows 98 (or Windows 3.11 in a network
environment)
The above could be changed to the following:
• Pentium processor,
• 32 Mb RAM (64 Mb preferred)
• 3.1 GB hard disk
• CD ROM Drive
• SVGA display
• Running Windows 95 or Windows 98 or Windows NT
2.4

Other Considerations

2.4.1 Printers
Printing from Windows requires a printer with good graphics capabilities. Laser, inkjet
or bubble-jet printers are all appropriate (dot-matrix printers are not). Laser printers
are best for administrative office use or wherever there is a lot of throughput, and in a
network environment a fast, high capacity laser printer serving several users is a
good choice. Inkjet and bubble-jet printers are more suitable for use with stand-alone
machines. Printer consumables (toner cartridges, inkjet cartridges etc.) are a
significant part of the cost of printing (especially for colour printers) and identifying
likely suppliers and costs of consumables and calculating anticipated usage are an
important part of deciding what might be a good choice of printer (the cheapest
printer may not turn out to be the cheapest long-term option).
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2.4.2 Maintenance
If possible budget for on-site maintenance. It is difficult overstate the nuisance and
disruption which can result from having to send a broken machine away for repair.
Most suppliers will offer onsite maintenance, or your institution might have negotiated
site-wide contracts. It is only reasonable to check out the options.
2.4.3 Colour Modes
256 colour mode should be considered the minimum standard. At present Software
programs will work in 16 colour (VGA) mode, but there have already been problems
with website graphics in services where computers are still using 16 colour displays.
In most of these cases the computers concerned can be reconfigured to run in 256
colour mode. If they cannot then they fall below the minimum specifications given
above. In future it is anticipated that some software may not be constrained to use
only 16 colours.
2.4.4 Operating Systems
The favoured operating systems for CLICOM are Windows 95 and Windows 98.
Windows 3.1 is still supported in some cases but would this support continue since it
consumes considerable extra development, testing and trouble-shooting resources,
and some aspects of program functionality are less satisfactory under Windows 3.1.
Although there is no immediate plan to withdraw support, Services should consider
moving away from Windows 3.1 where they can.
3.

RECOMMENDED MINIMUM LEVELS OF IN-HOUSE IT EXPERTISE

3.1 File Handling
Knowledge of how MS DOS, Windows 3.x and Windows 95 manage the creation and
removal of directories and sub-directories, and the moving, copying and deletion of
files. The use of file extensions, and the differences between 16 and 32 bit operating
systems. How each operating system (MS DOS, Windows 3.x and Windows 95)
work, and the interaction of each with the others. (It is unlikely that knowledge of
UNIX would be needed at this level).
3.1.1 Troubleshooting
Knowledge of the components of a Personal Computer, and the way it operates
will enable common faults to be diagnosed and possibly corrected without the
need to resort to more expensive outside support.
3.2 Networks
3.2.1 Network Issues
Basic knowledge of how networks work, of Local Area Networks (LAN's), Wide
Area Networks (WAN's) and of Metropolitan Area Networks (MAN's). A
knowledge of the type of cabling currently in use, and how hardware is
connected to the network, and an awareness of alternative types of cabling and
connections. Knowledge of what a router is and what it does.
3.2.2 Hardware Issues
Knowledge of files servers and their function, and the issues surrounding
workstations and PCs in a networked environment. An awareness of UNIX and
its use may be less necessary than it was in this area, but is very useful for
most current Web based developments.
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3.2.3 Management of Networks
It is essential that the network is managed by a skilled 'Supervisor'. The day to
day management of the file server on a network involves setting up users on
the network (and their removal from it), the rights of access users have to the
network, and to the software on the file server, the setting up of directories on
the network. A broad knowledge of Network management is required, plus a
more detailed working experience of the particular management software on
the system.
3.3 Hardware Issues
An awareness of the components of a PC or file server is very useful for
troubleshooting, but also where hardware may need upgrading. It will generally be
cheaper, and certainly more convenient to add extra memory, upgrade hard disks
and video cards, and change or install ethernet cards in house.
3.4 Software Issues
3.4.1 Loading Software
The loading of software on to a stand-alone PC is a relatively straightforward
procedure. It does, however, require much greater expertise to load software
on to a file server, where client/server issues become important. It appears that
it is becoming easier to load software, the software itself guiding one through
the process. However, this process in itself can cause problems in that it is not
clear where the components of the software are loaded, and thus if one
component appears to have been damaged, it is not easy to track it down and
remove/replace it without having to re-install the entire software, which may
well have a knock on effects elsewhere. There may well be conflicts between
elements of the operating system, and the networking software.
3.4.2 Use of Packages
There should be somebody within the Service who becomes the 'expert' on the
use of any of the software packages loaded onto the file server. This, however,
should be any one of the users who uses the package regularly as part of
his/her job. It is not a requirement for the technical 'expert'.
3.5 Peripherals
It is not essential to have expertise in this field in-house. It really depends on how
often you would need to install/support peripherals - but if you have the expertise inhouse, it is an asset not to be taken lightly!
3.6 Support
However, much support expertise you may have in house, it is essential that good
relationships are built up with other professionals on whose support you may need to
call.
3.6.1 Maintenance
Maintenance on equipment does not come cheap. It is essential to have the
expertise available to assess the level of maintenance required for each specific
machine.

ANNEX D, pg. 5

3.6.2 Buying the right equipment for the job
Again the expertise needed to assess the specific equipment needed for a specific
job can save money, time and many frustrations. This can relate to the purchase of
both hardware and software.
3.7 Millennium
It is becoming more and more apparent that auditing equipment and software in
respect of the Millennium 'bomb' is an essential requirement. Having somebody inhouse to assess the equipment and software in use will prove invaluable, especially
as corporate and outside bodies find increasingly more of their resources tied up with
the problem. This is one that cannot be left.
4.

CD-WRITER:

This section of the report considers only the HP CD-Writer Plus 7200 series which
was made available through the offices of the UK Met. Office during the last two
weeks of the workshop.
This industry standard device is manufactured by Hewlett Packard Company. In
February, 1998, the company announced the latest release of its HP SureStore CDWriter Plus, the industry's leading CD-ReWritable (CD-RW) drive, which combines
the compatibility, flexibility and storage capacity of a CD with the "drag-and-drop"
ease of use of a floppy disk.
The HP SureStore CD-Writer Plus 7200 drive provides users up to 650MB of
removable data-storage capacity ~ the equivalent of more than 400 standard highdensity floppy disks - while retaining compatibility with industry-standard CD formats.
The drive reads data at a 6x transfer speed and writes at a 2x transfer speed - on
both CD-RW and CD-Recordable (CD-R) media. The internal version has an IDE
interface and installs without an adapter card; it simply plugs into a PC's standard
hard-drive cable. The external version plugs into a PC's standard parallel port, which
has a pass-through connector that allows the drive and printer to be attached to the
PC.
Available in both internal and external versions, the HP SureStore CD-Writer Plus
7200 is bundled with 10 industry-leading software applications from pre-eminent
manufacturers including Adaptec, Adobe®, Corel, DocuMagix, HP and Norton. These
applications give users a complete solution for creating audio and photographic CDs,
storing and transporting large files, and creating a paperless office. Also included
with the drive is the latest software for data protection, copying and erasing, disk
formatting, creating jewel-case inserts, and virus protection.
"With CD-RW, users can create CDs that can be read by the existing user base of
CD-ROM drives and audio players," said Miles Thorland, HP product manager for
Rewritable CD products. "And with this release, we're providing complete solutions
for storage, file transportation, information management, and creative projects for
both business and home users."
HP's SureStore CD-Writer Plus 7200 includes the following industry-leading software,
licensed under OEM agreements from their manufacturers:
• Symantec's Norton Antivirus continuously monitors all drives for viruses and
diagnoses data as it is copied, moved or saved to CD.
• Adobe PhotoDeluxeTM lets users enhance, edit and create customized
photographic projects.
• Photo Organizer makes it easy to organize and design memorable electronic
photo albums and self-running slide shows.
• Corel Print House Magic presentation and communications software makes it
easy to produce creative graphics for business, home and school.
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DocuMagix PaperMaster Live helps create, organize, secure and share
electronic file cabinets on CD.
Adaptec's Easy CD Audio lets users commit their family and personal audio
memories to CD.
Adaptec's Easy CD Creator Standard Edition allows users to master standard
CDs that can be played on most PCs.
Adaptec's Direct CD lets users drag and drop files to CD from Microsoft®
Windows® Explorer or save directly from any application ~ just as they can
with a hard drive or a floppy disk.
Adaptec's Jewel Case and Disk Labeling software allows users to create
jewel-case inserts and labels.
HP SimpleTrax automatically saves files to CD, ensuring that they are
protected, secure, and easy to find and retrieve - even if the CD is not in the
drive.
4.1 CD-Writer Specifications
Simple as a floppy with all the qualities of a CD!
• Write, update and rewrite
• Create CDs for CD-ROM and audio players
• Save and share up to 650 MB of information worldwide
4.1.1 Hardware specifications
System features
HP Part
Number7200e
Interface 7200e:
Loading Mechanism
Transfer Rates
Buffering
Write Methods

Write Verification
Format and ECC
Standard
Logical Recording
Format
Encoding Method
Media

C4381A
Parallel
Tray
Read: 1 X, 2 X, 4 X, 6 X ' (1x=150 kB/s)
Write: 1 X, 2 X (CD-R); 2 X (CD-RW)
1 Mbyte (>3 sec at 1X speed) n
Track at once
Disc at once
Incremental (packet)
MultiSession ace.
Orange Book part 2
Automatic Power Control to dynamically adjust
laser write power
Red, Yellow, Orange, Green Books
UDF and ISO 9660
EFM
CD-RW or CD-R
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System features (cont.)
Disc Capacities

120mm disc
Disc listed capacity: 74 minutes
Data capacity: 681,984,000 bytes
Disc listed capacity: 63 minutes
Data capacity: 580,608,000 bytes
80mm disc
Disc listed capacity: 21 minutes
Data capacity: 193,536,000 bytes

Disc listed capacity: 18 minutes
Data capacity: 165,888,000 bytes
1 - If buffered data drops to less than one sector, the recording will be stopped
• Actual speed may vary according to application used.
4.1.2 Performance
1 X read/write Mode 2, Form 2 or Audio: 175KB/sec.
Data (Mode 1 or Mode 2, Form 1): 150KB/sec.
Sustained Transfer
Rates:

2 X read/write Mode 2, Form 2 or Audio: 350KB/sec.
Data (Mode 1 or Mode 2, Form 1): 300KB/sec.
6 X read only Mode 2, Form 2 or Audio: 1.05 MB/sec.
Data (Mode 1 or Mode 2, Form 1): 900KB/sec. *

Minimum Burst Transfer
2.5 Mbytes/sec. (SCSI)
Rate
Spin-in Time (2 X) *
2 seconds max.
Initialization Time (2 X ) 3 5 seconds max.
Disc Finalization Time (2
2 minutes max.
X)
- If buffered data drops to less than one sector, the recording will be stopped
2
- Disc loaded, read and calibrated.
3
After power on or disc loaded.
" - Actual speed may vary according to application used.
4.1.3 Reliability
Overall
MTBF
Corrected
Error Rate

Media
Compatibility

150,000 power-on hours
Audio, Mode 2, and Mode 2 Form 2: less than 1 uncorrectable
frame in 10 9 bits read
Mode 1, and Mode 2 Form 1 : less than 1 uncorrectable frame in
10 12 bits read
CD-RW Media: CD-RW and CD-ROM drives with MultiRead

CD-R Media: CD-ROM, CD-R and CD-RW drives
4.1.4 System includes
HP SureStore CD-Writer Plus 7100e: External drive, installation guide (CD);
Adaptec DirectCD, Easy CD Creator, Easy CD Audio, CD Copier, and Jewel
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Case Designer; Adobe PhotoDeluxe; Corel Print House Magic; Documagix
PaperMaster Live; HP Simple Trax and Norton AntiVirus software; driver
diskette; parallel data cable; audio cable; power supply; One blank HP CD-RW
rewritable disc and one blank HP CD-R recordable disc.
4.1.5 Minimum System Requirements
IBM or compatible with Pentium(R) processor (75 MHz or above), High-speed
(EPP or ECP) parallel port (external model), 16 MB RAM, 15 MB free hard
drive space for installing software, 10 MB free space for each minute of
recorded music; Microsoft (R) Windows 95 or Windows NT 4.0.
5.

COMPUTER VIRUS - WHAT IT IS?

The History
Interestingly, computer viruses have existed in science fiction since the sixties. At
that time, of course, it was just a fantasy of the authors. It was not until the computer
revolution of the eighties that they became a reality. In 1983, Dr. Frederick Cohen
experimented at the University of Pennsylvania with "self-replicating" code and
started using the term "virus". Remember that at this time even sci-fi authors did not
imagine how powerful or widespread computers would be today.
Computer viruses, as we know them now, originated in 1986 with the creation of
Brain the first virus for personal computers. Two brothers wrote it (Basid and Farooq
Alvi who ran a small software house in Lahore, Pakistan) and started the race
between viruses and antivirus programs which still goes on today.
The present time
Since then much has changed. Virus authors have mastered techniques which were
never dreamt of viruses which hide from antivirus programs (stealth viruses), viruses
which deliberately change their code (polymorphic viruses), and viruses which can
infect data files (macro viruses). We can safely assume that the development of
computer viruses is nowhere near an end. The release of new operating systems will
lead to new viruses which will use the specific functions of these operating systems.
On the other hand, the good news is that antivirus research is not at a standstill
either, and will be able to spot and repair viruses more efficiently.
Let us concentrate on the present. It is usual to start by giving the definition of a
virus, so let us consider it:
A computer virus is a program containing self-replicating code, which is
capable of attaching itself to other programs from where it can replicate
further.
This definition is by no means perfect, and may not make much sense at first sight
but it carries the most important points.
5.1 Programs, which are not viruses
There are programs which are often mistaken for viruses. For example, Trojan
horses programs which will produce unexpected effects (put obscene messages on
screen, destroy data on your hard disk), but cannot replicate.
Other "joke" programs can put crawling bugs on your screen or show messages
telling you that your hard disk is being spin dried.
5.2 Dealing with computer viruses: The CLICOM/CLIPS Workshop Experience
Given this background information, we now turn our attention to our experience
during the CLICOM/CLIPS Evaluation Workshop. Following several e-mails received
from the listmembers of the CLICOM Users group that the Daily Reports emanating
from the workshop contained variants of the WM97 Class A and B Viruses, it became
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obviously necessary to identify the source of the infection and arrest the situation at
the Centre.
The following steps were adopted to deal with this ugly and unfortunate incident:
5.2.1 The Norton Antivirus 4.0 for Windows 95/98 was installed on all the installed
computers at the workshop hall. This was tested and found out that it did not detect
the variants of viruses reported. An update of the Virus definition file was downloaded
from the web site:- http://www.svmantec.com and installed on the systems.
Scanned ail systems;
1.
2.
3.
4.
5.
6.

Isolated all systems infected from the network;
Files infected detected and repaired;
All personal floppy diskettes were scanned and repaired. A report was
generarted;
Restored system and files to a clean state;
Introduced virus alerts options at start-up of systems;
Introduced weekly schedules and virus log activity;

5.3

Conclusion

Computer viruses are a nightmare. It is advisable to protect computer systems with
current and update versions of Antivirus software. One can damage valuable data
that has been painstakingly acquired from different sources and work over several
years and infect other users who share data and receive files and programs from
you.
6.

FUTURE ISSUES

The most likely development to impact on hardware specifications is the increased
use of multimedia information components, especially delivered from web-sites. All
new machines with multimedia capability will be suitably "future-proof" for
foreseeable developments (i.e. within 3-5 years)
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TRAINING SEMINAR ON CLIMATE DATA MANAGEMENT FOCUSING ON
CLICOM/CLIPS DEVELOPMENT AND EVALUATION
Data Management Aspects
Stephen Palmer, Albert Mhanda and Bekale Nguema Faustin

Data Flow Diagrams
Much of the discussion in the workshop concerned the Logical Data Structure of the CLICOM
data model. However in order to produce an effective practical implementation, it is
necessary to consider the Data Flow Diagram (DFD) of the required system. This brings time
and manual processes into the treatment of the data. This discussion uses concepts from
Structured Systems Analysis and Design Methodology (réf.: UK Central Computer
Telecommunications Agency, see http://www.ccta.gov.uk/).
Analysing the data flow involves identifying Processes and Datastores. These may be
analysed at several levels. The top level should define the required system as consisting of a
small number of processes (typically 5 or less) and datastores (typically less than 10). Data
flows to and from datastores and processes outside the required system must be identified.
Datastores need not be held on a computer, they may be on paper (e.g. manual files or
checklists). Analysis of the current system may reveal that important information is only held
in the memory of people.
Processes may be manual, computer or key entry, but at the lowest level, each process must
be identified as one of these. The dialogue used in key entry processes should be carefully
designed, since this is how the user interacts with the computer.
In producing the DFD, if the analysis shows that data travels from one datastore to another, it
must either travel via a process, or the datastores should be combined, (i.e. if no processing
is required, then the data is the same in both datastores, and there is no reason to
differentiate between them.)
Similarly, if the analysis shows a flow of information from one process to another, the analyst
must consider whether the receiving process acts on the information immediately, or if there
is a time delay. If a potential or actual time delay is found, then the data must be transferred
via a datastore. However, if the activity triggered by that information flow is immediate, the
anayst should consider combining the processes, or redefining the boundaries between
processes.
The processes in the top level DFD may also be analysed as DFDs. Where datastores in
these sub-processes are identified as being part of a larger datastore, they should be shown
as such by a numbering convention. When the analysis of a sub-process is done, the higher
level DFDs containing it should be reviewed to ensure that they remain consistent. Each
DFD should have both external inputs and external outputs.
Analysis of the processes and datastores will identify the entities involved in each event.
These may be grouped according to the entities used to give Entity Life Histories - each
entity should have a 'birth' event, one or more 'life' events, and zero or more 'death' events
(zero implies that the entity is preserved forever).
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During the
•
•
•
•
•

analysis, the following documents should be produced :
Problems/Requirements List
Logical Enquiry Process Outlines (LEPO)
Logical Update Process Outlines (LUPO)
Entity Descriptions
Entity Life Histories

The Problems/Requirements list defines the differences between the current system and the
new system, and is used in the rationalisation of the DFD and Logical Data Structure to
produce the required system design. Note that the final system may not solve all the
problems or meet all the requirements - this should be agreed and documented within the
project management.
The LEPOs and LUPOs describe the interaction between the user and the computer system,
and therefore form the basis of the User Manual for the new system.
During development of the new system, the following manuals should be produced :
• User Manual - instructions for users of the system
• System Maintainers Guide - more detailed than the User Manual
• Programmers Guide - defines standards to be followed in any maintenance or
development programming activity. The guide should define standards for
documentation within program code as well as code inspection, test and
implementation procedures

ODBC
Open DataBase Connectivity is a standard defined by Microsoft, but widely accepted as a
method of enabling client applications to work transparently with server database
applications. The advantage is that the choice of query tool may be made on the basis of the
needs of the enquiry or update process, independently of the database chosen to hold the
information.
For example, Excel may be used as a client (through the MS-Query add-in) when graphs or
pivot tables are needed. MS-Word may be used if a form document is needed. Many other
client tools are available. MS-Access is a very flexible tool for building dialogues and
producing reports. Visual Basic gives even more options.
The choice of database may therefore be made on the basis of cost, number of users,
archiving strategy etc., rather than the native query tools included.
ODBC drivers are available for most of the databases commonly in use. There are even
drivers which allow the use of Excel spreadsheets and text files as databases. For a
particular data source, the ODBC driver usually comes with a client and a server module,
allowing use over a network.
The Windows ODBC drivers are managed by the ODBC application in Windows Control
Panel.
Naming convention for entities.
In order to have names that are meaningful, relevant, unambiguous, reproducible and
portable, the NEONS naming convention is recommended for use in climate data
management systems. NEONS is an acronym for Naval Environmental Operational
Nowcasting System, used at Naval Océanographie and Atmospheric Research Laboratory,
US National Climate Data Centre (NCDC), Canada, Australia, and ECMWF. This naming
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convention was developed by US Government agencies, in particular Naval Research Lab.
The use of NEONS naming convention avoids duplication in naming the same entity; e.g.
temperature, dry bulb, air temperature, screen temperature. It produces names that can be
predicted from known syntax and vocabulary. This means that different individuals, working
independently, should be able to construct the same unique name for each data element.
Names are methodically constructed from a glossary of approved words.
The NEONS syntax allows the use of compound names. The order of words is hierarchical,
most specific word first, most general last. Underscores separate words; they represent 'of,
'for', 'in', 'on'. The class word is always right-most and only one word can act as a prime
word in a compound name. Attributes are the atomic level of data organisation e.g. variable,
element, field, data-item. Attribute-name == MW(s)_PW_MW(s)_CW, where MW stands for
modifier word, PW is the prime word and CW the class word. Class words say what the
information is and how it is represented; e.g. count, date, flag, remark, value. Every name
contains one (explicit or implicit) class word from the approved list. The list of class words is
limited, and cannot be arbitrarily extended. Prime words indicate what the information is
about e.g. amount, bit, contour, dewpoint, elevation, level, precipitation.
Every attribute name must contain exactly one prime word, (which may be inferred from the
context of the associated entity). The list of approved prime words is quite large, and can be
extended. Prime words are often nouns. Modifier words are adjectives describing the
represented information, e.g. ascending, begin, cirrus, diurnal, executable, fine, horizontal.
The list of modifier words is relatively small, but can be extended. Action words are verbs in
relationship names, e.g. contains, sends. They must be unique, i.e. they cannot also be
modifier, prime or class words.
Attribute names always end in a class word unless the class is "value", which is implied, e.g.
minimum_air_temperature. Attributes have a primary name and abbreviated name. The
abbreviated names have a limit of 28 characters but the primary name can be any length.
Acronyms may also be included; an expanded definition must be included in the glossary.
The character set includes standard alphanumeric characters and underscore. Hyphens,
periods, commas or slashes are not used. Names are not case sensitive and must begin with
alphabetic characters.
Hierarchical data structures
When building databases, one often needs to use lists of items with a hierarchical structure,
e.g. lists of continents, WMO Regions, counties and administrative districts can be
generalised as geographic areas, but some of these will contain others (e.g. WMO Regions
contain countries, counties contain districts).
This implies a many-to-many relationship of the table to itself. Where a many-to-many link is
found in a data structure, it must be replaced by a table. In this case, the table will be a
cross-reference set, with two one-to-many links, typically « is a member of » and
« contains ».
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TRAINING SEMINAR ON CLIMATE DATA MANAGEMENT FOCUSING ON
CLICOM/CLIPS DEVELOPMENT AND EVALUATION
NEONS Data Naming Convention
Data Naming Convention
Not just a naming convention for Met data. The convention can be applied to other
data-types, and to other objects.
Aim
To promote the use of data names that are relevant, meaningful, unambiguous,
reproducible and portable.
To facilitate access to data.
Requirements
All of the above, plus ..
Avoid duplication; e.g. temperature, dry bulb, air temperature, screen temperature
Produce names that can be predicted from known syntax and vocabulary.
A standard syntax means that different individuals, working independently, should be
able to construct the same unique name for each data element.
Names methodically constructed from a glossary of approved words.
Use names that are common across systems.
Origin
Developed by US Government agencies, in particular NRL, and used is NEONS and
other systems.
Naval Environmental Operational Nowcasting System (NEONS), used at Naval
Océanographie and Atmospheric Research Laboratory, US National Climate Data
Centre (NCDC), Canada, Australia, ECMWF
Becoming a de facto standard for operational meteorological databases.
References
FIPS "Guideline for Planning and Using a Data Dictionary system"
National Bureau of Standards publication "Guide on Data Entity Naming
Conventions" NBS 500-149
Naval Environment Operational Nowcasting System (NEONS).
JPL "Standards for the Preparation & Interchange of Data Sets"
DoD Standard 5000.11 and 5000.11-M

Constraints
SQL names use upper case, linked by underscores, maximum length 18 characters.
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FORTRAN variables are notoriously restricted.
"C" uses letters, digits, dollar signs and underscores. Case is significant. First
character must not be a digit; the dollar sign is not used in portable code. Maximum
length 31 characters.
Origin
Developed by US Government agencies, in particular Naval Research Lab,
used in NEONS and other applications.
Applicability
The convention applies to all data, i.e. attributes, entities, relationships and
environmental data.
Provides
Clarity, brevity with uniqueness, predefined syntax
Names are:
consistent with common usage,
structured to ease automatic processing.
Naming syntax
•

Compound names are constructed using a well defined syntax.

•

The order of words is hierarchical, most specific word first, most general last.

•

Underscores separate words; they represent 'of, 'for', 'in', 'on'

•

The class word is always right-most.

•

Only one word can act as a prime word in a compound name.

Attribute names
Attribute = the atomic level of data organisation, e.g.
variable, element, field, data-item.
Attribute-name == MW(s)_PW_MW(s)_CW
e.g.

ship_name
month_number

Attribute names always end in a class word unless the class is "value", which is
implied, e.g.
minimum_air_temperature
cloud_base_height
wind_speed
Attributes have a primary name and abbreviated name.
Abbreviated names limited to 28 characters
Primary name any length
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Uniqueness of words desirable
surface_pressure
pressure_surface_height
Entity names
Entity-name == MW(s)_PW
e.g. data_file, geographicjocation, satellite
Entity names have the implied class word "entity".
Every entity name must contain exactly one prime word.
Relationship names
Relationship-name == Entity-name_AW_Entity-name.
e.g. data_file_contains_data_records, satellite_contains_sensor,
W MO_station_sends_llt_data.
The implied class word is "relationship".
Class words
What the information is, and how it is represented; e.g.
count, date, flag, remark, value
Every name contains one (explicit or implicit) class word from the approved list.
The list of class words is limited, and cannot be arbitrarily extended.
Prime words
What the information is about; e.g.
amount, bit, contour, dewpoint, elevation, level, precipitation, software,
temperature, thickness
Every attribute name must contain exactly one prime word, (which may be inferred
from the context of the associated entity).
The list of approved prime words is quite large, and can be extended.
Prime words are often nouns.
Modifier words
Adjectives describing the represented information; e.g.
ascending, begin, cirrus, diurnal, executable, fine, horizontal, ir, jcl, low,
mean, numeric, operational, primary, qualitative, research, solar, temporary,
urban, vertical, west, zonal
Names contain 0 - n modifier words.
The list of modifier words in relatively small, but can be extended.
Action words
Verbs in relationship names; e.g. contains, sends
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Action words must be unique, i.e. they cannot also be modifier, prime or class words.
Character set
s Standard alphanumeric characters and underscore.
• Hyphens, periods, commas or slashes are not used.
s Names must begin with alphabetic characters, not numerals or underscores e.g.
q100m_wind_speed
Case
Names are not case sensitive.
ship_name, Ship_name, SHIP_NAME represent the same item
Instantiations
May be used, e.g. geometry_parameter_10
Acronyms
May be used. An expanded definition must be included in the glossary, e.g.
fov_angle = value of field of view angle
lit ici = Identifier number for lit ( latitude longitude time ) data
Abbreviations
All words which are five characters or longer must have abbreviations of fewer than
five characters.
Each compound name has an abbreviation.
Compound abbreviations must be unique, and 28 characters or less in length
Compound name roots
6 characters or less, FORTRAN
no underscores
listed in glossary
unique ( no conflicts with cw, pw, mw )
Summary
•

Names are: relevant, meaningful, unambiguous, reproducible, portable

•

Purposeful syntax

•

Full description of the naming convention is available

•

Glossary available on hard copy or diskette

ANNEX G
TRAINING SEMINAR ON CLIMATE DATA MANAGEMENT FOCUSING ON
CLICOM/CLIPS DEVELOPMENT AND EVALUATION

Digital Camera - How Useful It Is For Data Rescue?

This report was prepared during the workshop on CLICOM & CLIPS held at ACMAD,
Niamey, Niger, from May to July 1999. This was as a result of concerns raised by
participants regarding the processing of data stored on microfilms under the DARE
project. The investigation was carried out without prejudice to other reports on the
subject.

Objective
The aim of this project was to look at the suitability or otherwise of a digital camera
for data rescue. A consumer-type Sony Digital Mavica MVC-FD71 camera available
at ACMAD was used for the study. This camera has a resolution of 640 by 480 pixels
and a retail cost of about US$600.
Method
A monthly weather summary form was obtained from the Directorate of Meteorology
of Niger for use as a typical sample document. The relevant portion of the form was
about the size of an A4 sheet of paper. Shots of the form were taken from several
distances, angles and under different light intensities. The best pictures were then
selected for this report from the point of view of legibility of the data on the form.
Findings
Even with a photo taken in very bright light (provided by projector lamp), it is fairly
difficult to decipher the data on the form. The image can be improved by
photographing only half of the form. This means a minimum of two images per A4
size sheet would be needed for the result to be useful for future data entry. Even at
this level it will still be difficult to read if the recorder's handwriting is small or if the
marker used (ballpoint pen, quill, pencil...) was blunt - a not uncommon situation on
meteorological forms.
However, the limitations of this particular digital camera for meteorological data
rescue become even more obvious when one considers the fact that most of the
forms are far larger than A4. This means that four to six images would be needed to
store the information from a single data sheet. Management of such images may in
itself be a complicated job, especially for complex forms like the Daily Register, which
record data each hour.
Conclusion
Our conclusion is that the consumer-type digital camera that we tested is not likely to
be very useful for meteorological data rescue. A professional type camera which has
a higher resolution (and is no doubt much more expensive) may be worth testing.
This does not, however, mean that digital camera has no place in climatological
database management. With the development of a new CLICOM system, which
includes a picture of the observation site in the metadata, this will come in handy as
pictures taken with this camera can be imported into the database without further
processing.
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Additional information can be found in a report prepared for WMO
Andrej Saulesleja (Canada):
DARE-IV: Data Rescue in Region IV, North and Central America.
It may be obtained from the WMO server at <http://www.wmo.ch/>.

by

ANNEX H

TRAINING SEMINAR ON CLIMATE DATA MANAGEMENT FOCUSING ON
CLICOM/CLIPS DEVELOPMENT AND EVALUATION
Report of the Year 2000 CLICOM Compatibility Task Group
(Barry Alpha Boubacar, Abdoulkarim Traore, Okey Aligbe, Kenne Etienne, Ali Abani)

1. BACKGROUND
During the on-going workshop, special sessions were held on the Year 2000 problem as
it relates to the CLICOM system. The report of a sub-group during the start-up stage had
highlighted some problems when DataEase was invoked with a system date in the year
2000. Concerns were raised about the fate of National Meteorological Centres (NMCs)
and other agencies who may be using DataEase 4.2, or may be holding archive records
in its format. Determined to have a clear word on the issue, the workshop resolved to set
up a task group to examine the implications of the Y2K problem on Clicom. The task
group were to consider in particular:
(a) The suitability of the existing CLICOM package for processing climate data in the next
millennium;
(b) The possibility of problems when retrieving data from the CLICOM archives after 31st
December 1999.
2. INVESTIGATIONS
Not limiting itself to facts available locally, the task group searched the Internet to
ascertain the views of known authorities. Though many Web sites were visited, those of
the WMO and Sapphire International (authors of DataEase) provided information relevant
to the subject matter which complemented the input of the workshop participants. The
Year 2000 compliance assessment for software was approached in the following manner:
(i) Which modules are affected by the date field in the software under investigation?
(ii) Can we make modifications of the code for those modules so that they work correctly?
(iii) If modifications cannot be made, what recommendations can be given for CLICOM
users?
3. FINDINGS
(a) The Y2K problem is date-based and concerns data fields which do not take account
of the century. It also concerns hardware that incorporates a clock and does not
correctly register the date after 31st December 1999.
(b) Within the CLICOM system, dates are stored to show when digitised records were
archived and retrieved as well as when observations were taken. This "date-ofarchival" information can be used by the database manager, for example to get an
idea about which datasets are retrieved most often, and so assist in making decisions
about which datasets to store "offline" and which to store as an "online archive" (e.g.
on a CD semi-permanently inserted in a CD drive). These dates are not critical to the
usual operations of CLICOM, but may affect some users who have written reports that
use the date-field information.
(c) The field showing the date of observations (e.g. in all climate data forms, and all
station history forms) is stored in a "numeric string" format of the form YYYY-MM-DD
and therefore takes account of the century. However, the dates of archival and last
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use of digitised records (as mentioned above, and found only in the Dataset Directory
file), which are stored using the DataEase "date" format, do not. These date fields
are therefore not "year 2000 compliant".
(d) This issue had been raised in earlier sessions, when Azzedine Saci had volunteered
to examine the program that writes directly to the Dataset Directory Form.
(e) The system date is automatically written, in two digits, on CLICOM printed products.
(f) DataEase stores the year in a Date field as two digits, which allows a 100 year of
possible dates. Currently, this span is 01/01/1901 to 31/12/2000 but can be changed
as recommended in 6(d) below.
4. HARDWARE
The WMO sees the Y2K issue from two angles; namely, software and hardware. The
Organisation has proposed outright replacement of non-compliant equipment as a
solution to the computer hardware problem. Recipients of CLICOM are delighted with
this suggestion as it is a way of getting upgraded hardware.
Strictly, however, new hardware is not necessary for CLICOM which - with a few caveats
discussed below - will continue to function perfectly adequately on non-compliant
hardware after the year 2000.
There are strong arguments for supplementing (not replacing) the existing computer
hardware used for CLICOM in many NMCs, but these arguments have little to do with the
Y2K issue in CLICOM. The arguments are important, but not relevant to this report.
5. SOFTWARE
5.1 DataEase
Both the WMO and Sapphire International comment that DataEase 4.53 and earlier
versions are "not Year 2000 compliant". This section looks in detail at what this means
exactly and what its relevance is for CLICOM users.
The task group has tested CLICOM 3.0 with versions 4.2 and 4.53 revision 1 of DataEase
respectively. The observation was that both versions of DataEase can run successfully
on computers with the date set to the year 2000 deliberately for test purposes. Based on
the findings, the team concluded that CLICOM 3.0 with versions 4.2 and 4.53 release 1 of
DataEase is "Year 2000 compliant - as far as CLICOM users are concerned'.

Notes:
•

If we set the computer date to the year 2000, the date that appears on the bottom
right of the screen in DataEase 4.2 is not displayed correctly (in our test, the date
reads 02/06/10). But this minor cosmetic problem does not affect the normal
operation of your CLICOM system.

•

From 1st January 2000, all reports produced using DataEase that print the current
date using the built-in DataEase function "current date" will print incorrectly. In our
examples, the date printed for 2nd June 2000 was "02/06/10" (with the date
configuration in DataEase set to "metric DD/MM/YY"). This problem can be overcome
fairly easily by modifying the report procedures and the report formats (see the
example below for details).
Example:
(a) Modify the procedure: From the CLICOM Introductory Menu, select choice
2, sign on to DataEase as ADMIN, choose option 4 (DQL procedure), then 8
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(load procedure), and choose the "MLY MEANS EXTREMES" procedure.
Next select choice 4 (modify Query), then replace the line "current date ;" by
"'day'(current date) ; monthfcurrent date); year(current date) + 1990 ;" and
press F2 to save the modifications.
(b) Modify the report format: From the DQL menu (as above), use choice 5
(modify format), and answer "yes" to accept the previous format. Delete the
old "current date" field. Replace it by three new fields (using F10) for the day,
the month and the year separately. Use two-digit integers for the fields
"day(current date)" and "month(current date)", and four digits without the
thousand separator for the field "year(current date)". The new field separators
should be 7" (i.e. dd/mm/yyyy). Finally, press F2 to save the changes, and
run the procedure to test it.

Normally, when you exit from DataEase, a test is done automatically to see whether
changes have been made to the Station Geography, Station Element Extremes and
Element Code files, and if so, the corresponding FORTRAN files are updated. This
test uses the dates of modification of the files, and so may give a false result if the
year 2000 is interpreted as earlier than 1999.
In our tests, the date change was detected correctly, but we tested this only on PCs
that have the year stored correctly (i.e. with 4 digits) in the CMOS memory.
On older 486 and earlier PCs, the date change may not be detected. This potential
problem can be overcome easily. As soon as convenient after 1st January 2000,
simply update the FORTRAN files manually, as follows:
From CLICOM Main Menu, choose option 7 (single DOS command)
Type the command BLDGEOG
Repeat this step using the commands BLDELEM and BLDEXTR
This action will set the "year" part of the file date to "00" and so any subsequent
changes will be correctly recognised.
•

In the date fields of the Dataset Directory form, in Y2000 the year does not appear: it
is replaced by 2 stars (**). However this does not affect the running of the archive
and retrieve programs. The problem has been solved by Azzedine Saci (Algeria Met)
who has provided a modified version of the Fortran program called TRANSFER. The
modified program appears to work correctly with CLICOM 3.0. To implement the
solution, just replace the old file "TRANSFER.EXE" in P:\PROG by the new one
provided by Saci.

5.2 CLICOM 3.0
CLICOM 3.0 does not work with version 5.x of DataEase because of some modifications
to file and directory structures in the new version of DataEase. However, this is not a
Year 2000 issue. The CLICOM 3.0 to 3.1 Migration Guide contains detailed notes on
how to decide whether or not to move to version 3.1, and the Year 2000 issue
5.3 CLICOM 3.1
CLICOM3.1 runs with DataEase versions 4.53 revision 1, and 5.11. With both these
versions, there should be no problem caused by the new millenium.
5.4 Cosort
There is no problem with using Cosort after 1/1/2000.
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5.5 Other Software
A very wide range of software applications have been developed by CLICOM users for
their climatological needs. Each application must be examined in the same way that we
have done for the CLICOM core software, to see whether it will be affected by the year
2000. We leave this for the developers of the applications to do themselves.
6. CONCLUSIONS AND RECOMMENDATIONS
Although we recognise the competence of DataEase authorities in matters concerning
their software, our test results of the CLICOM system with dates in the new millennium
provide enough grounds for the workshop to believe that all is well. It is obvious that
software manufacturers, including DataEase, have a vested interest in persuading their
customers to upgrade to new versions of their software. Many are using the threat of
problems that may arise from the turn of the century to stampede their customers into
buying the latest version of their package, and even the WMO has fallen victim of this
ploy. We have tried to approach the year 2000 issue without this confusion.
While supporting the on-going efforts to find a replacement for the CLICOM system, it is
the view of the task group that the present CLICOM can serve well for the time being.
We wish to recommend several measures that users should adopt:
a)

Users should not abandon their version 3.0 of CLICOM simply because of the year
2000 issue.

b)

The notes above should be sufficient for CLICOM administrators to make the
necessary modifications so that their system continues to function adequately.

c)

As a general reminder, copies should be made of all database files before making
any changes as described, so that if problems arise the original state can be
restored.

A further point of note is that non-Pentium computers, including old PCs with 286 or 386
processors, will still be perfectly adequate for CLICOM data entry.

ANNEX

Questionnaire
on the current status of the climatic
databases
(To be returned by 28 April 2000 to :)
Secretary General WMO
7 bis, avenue de la Paix
CH-1211 Geneve 2
Suisse

To help us to improve the implementation of the WMO drought preparedness project
Thank you for answering those questions.

General information:

Name of the person responsible for managing the national climatic databases:

Name and qualification of the person answering the questionnaire

Division:
Country:
Address:

Telephone:
Fax:
Email:
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Climate Data Inventory Questionnaire
1. Observational Network History
How many observing stations have been and are now operating in the country?
(Include all stations, not only those operating or managed by the NMC.)
Station
Type:
Period
Before 1900
1900-1909
1910-1919
1920-1929
1930-1939
1940-1949
1950-1959
1960-1969
1970-1979
1980-1989
1990-1999
Current

Rainfall

Climate

Agromet

Synoptic

Upper Air

Automatic

Other

2. State of the Paper Climatological Archives
(Circle or underline your response)
Are the paper archives stored all in one place or spread over several places?
One room / Several rooms ; One site / Several sites
Are the paper records arranged in order on shelves? Yes / No / Don't know
Are the paper records stored in archive boxes? Yes / No / Don't know
Are the archive storerooms air-conditioned, or otherwise maintained at correct
temperature and humidity levels for safe keeping of the paper? Yes / No / Don't
know
Are the archives easy to access? Yes / No / Don't know
Are the archives managed by at least one trained archivist? Yes / No / Don't
know
Is there a catalogue of the holdings in the archives? Yes / No / Don't know
Are metada (station history, type of instrumentation etc.) records included in the
archives? Yes / No / Don't know
3. State of the Digitized Climatological Archive
Describe the state of your digitized archives of climatological data:
•

On what media are the digitized files stored? Hard disk / diskettes / optical disk /
CD-ROM / magnetic tape / other (specify) :
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Are the digitized files stored all in one place or spread over several places?
One room / Several rooms ; One site / Several sites
•

Are metadata (station history, type of instrumentation etc.) records included in the
archives? Yes / No / Don't know
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3.a Precipitation Data Records
For each period, how many stations have daily rainfall data already digitized?

Period
Before 1900

No of
rainfall
stations
Digitized

No of
rainfall
stations
not digitized

Archive Media used to store the
information
(Circle all that apply)
Paper sheets, registers, strip charts,
microfiche, diskettes, magnetic tapes,
optical disk, CD-ROM, other (specify)

1900-1909

Paper sheets, registers, strip charts,
microfiche, diskettes, magnetic tapes,
optical disk, CD-ROM, other (specify)

1910-1919

Paper sheets, registers, strip charts,
microfiche, diskettes, magnetic tapes,
optical disk, CD-ROM, other (specify)

1920-1929

Paper sheets, registers, strip charts,
microfiche, diskettes, magnetic tapes,
optical disk, CD-ROM, other (specify)

1930-1939

Paper sheets, registers, strip charts,
microfiche, diskettes, magnetic tapes,
optical disk, CD-ROM, other (specify)

1940-1949

Paper sheets, registers, strip charts,
microfiche, diskettes, magnetic tapes,
optical disk, CD-ROM, other (specify)

1950-1959

Paper sheets, registers, strip charts,
microfiche, diskettes, magnetic tapes,
optical disk, CD-ROM, other (specify)

1960-1969

Paper sheets, registers, strip charts,
microfiche, diskettes, magnetic tapes,
optical disk, CD-ROM, other (specify)

1970-1979

Paper sheets, registers, strip charts,
microfiche, diskettes, magnetic tapes,
optical disk, CD-ROM, other (specify)

1980-1989

Paper sheets, registers, strip charts,
microfiche, diskettes, magnetic tapes,
optical disk, CD-ROM, other (specify)

1990-1999

Paper sheets, registers, strip charts,
microfiche, diskettes, magnetic tapes,
optical disk, CD-ROM, other (specify)

Current

Paper sheets, registers, strip charts,
microfiche, diskettes, magnetic tapes,
optical disk, CD-ROM, other (specify)
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3.b Other Climatological Data Records already digitized
Indicate the data yet to be key-entered (give the period of data for each station - see attached example)
Type of data still to be entered: Daily
Parameters
CODES Stations

TMAX TMIN
002

003

TVAP

INSOL

Wind 10m

Wind 2m

HMAX

HMIN

E V.PAN

944

084

923

056

015

016

018

EV.PICHE

TMAX SOIL

TMIN SOIL

080

081

ANNEX I, p. 6

Indicate the data already key-entered (give the period of data for each station - see attached example)
Type of data already entered: Three-hourly
--^Parameters
CODES

Stations

^ - ^ ^

Temperatures TVAP

Direction and Speed of Wind

Cloud cover

Soil Temperatures
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4. CUmatological Data Records already digitized
Indicate the data yet to be key-entered (give the period of data for each station - see attached example)
Type of data still to be entered: Daily
Parameters
CODES Stations

TMAX TMIN
002

003

TVAP

INSOL

Wind 10m

Wind 2m

HMAX

HMIN

EV.PAN

944

084

923

056

015

016

018

EV.PICHE

TMAX SOIL

TMIN SOIL

080

081
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Indicate the data yet to be key-entered (give the period of data for each station - see attached example)
Type of data still to be entered: Three-hourly
Temperatures TVAP

--parameters
CODES

Stations

'

->-^.

Direction and Speed of Wind

Cloud cover

Soil Temperatures
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7. Comments / Remarks

Date

Name:

Signature

REPORTS PUBLISHED IN THE
WORLD CLIMATE DATA PROGRAMME (WCDP)/
WORLD CLIMATE DATA AND MONITORING PROGRAMME (WCDMP) SERIES

WCDP-1

WMO REGION lll/IV TRAINING SEMINAR ON CLIMATE DATA MANAGEMENT AND
USER SERVICES, Barbados, 22-26 September 1986 and Panama, 29 September 3 October 1986 (available in English and Spanish) - (WMO-TD No. 227)

WCDP-2

REPORT OF THE INTERNATIONAL PLANNING MEETING ON CLIMATE SYSTEM
MONITORING, Washington DC, USA, 14-18 December 1987 - (WMO-TD No. 246)

WCDP-3

GUIDELINES ON THE QUALITY CONTROL OF DATA FROM THE WORLD
RADIOMETRIC NETWORK, Leningrad 1987 (prepared by the World Radiation Data
Centre, Voeikov Main Geophysical Observatory) - (WMO-TD No. 258)

WCDP-4

INPUT FORMAT GUIDELINES FOR WORLD RADIOMETRIC NETWORK DATA,
Leningrad 1987 (prepared by the World Radiation Data Centre, Voeikov Main
Geophysical Observatory) - (WMO-TD No. 253, p. 35)

WCDP-5

INFOCLIMA CATALOGUE OF CLIMATE SYSTEM DATA SETS, 1989 edition (WMO-TD No. 293)

WCDP-6

CLICOM PROJECT (Climate Data Management System), April 1989 (updated issue of
WCP-119) - (WMO-TD No. 299)

WCDP-7

STATISTICS ON REGIONAL NETWORKS OF CLIMATOLOGICAL STATIONS (based
on the INFOCLIMA World Inventory). VOLUME II: WMO REGION I - AFRICA (WMO-TD No. 305)

WCDP-8

INFOCLIMA CATALOGUE OF CLIMATE SYSTEM DATA SETS - HYDROLOGICAL
DATA EXTRACT, April 1989 - (WMO-TD No. 343)

WCDP-9

REPORT OF MEETING OF CLICOM EXPERTS, Paris, 11-15 September 1989
(available in English and French) - (WMO-TD No. 342)

WCDP-10

CALCULATION OF MONTHLY AND ANNUAL 30-YEAR STANDARD NORMALS,
March 1989 (prepared by a meeting of experts, Washington DC, USA) - (WMO-TD
No. 341)

WCDP-11

REPORT OF THE EXPERT GROUP ON GLOBAL BASELINE DATASETS, Asheville,
USA, 22-26 January 1990 - (WMO-TD No. 359)

WCDP-12

REPORT OF THE MEETING ON HISTORICAL ARCHIVAL SURVEY FOR CLIMATE
HISTORY, Paris, 21-22 February 1990 - (WMO-TD No. 372)

WCDP-13

REPORT OF THE MEETING OF EXPERTS ON CLIMATE CHANGE DETECTION
PROJECT, Niagara-on-the-Lake, Canada, 26-30 November 1990 - (WMO-TD
No. 418)

Note:

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

WCDMP-14

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

WCDMP-15

REPORT OF THE CCI EXPERTS MEETING ON CLIMATE CODE ADAPTATION,
Geneva, 5-6 November 1991 - (WMO-TD No. 468)

WCDMP-16

REPORT OF THE CCI EXPERTS MEETING ON TRACKING AND TRANSMISSION
OF CLIMATE SYSTEM MONITORING INFORMATION, Geneva, 7-8 November 1991
- (WMO-TD No. 465)

WCDMP-17

REPORT OF THE FIRST SESSION OF THE ADVISORY COMMITTEE ON CLIMATE
APPLICATIONS AND DATA (ACCAD), Geneva, 19-20 November 1991 (also appears
as WCASP-18) - (WMO-TD No. 475)

WCDMP-18

CCL WORKING GROUP ON CLIMATE DATA, Geneva, 11-15 November 1991 (WMO-TD No. 488)

WCDMP-19

REPORT OF THE SECOND CLICOM EXPERTS MEETING, Washington DC, 18-22
May 1992 - (WMO-TD No. 511 )

WCDMP-20

REPORT ON THE INFORMAL PLANNING MEETING ON STATISTICAL
PROCEDURES FOR CLIMATE CHANGE DETECTION, Toronto, 25 June, 1992 (WMO-TD No. 498)

WCDMP-21

FINAL REPORT OF THE CCI WORKING GROUP ON CLIMATE DATA AND ITS
RAPPORTEURS, November 1992 - (WMO-TD No. 523)

WCDMP-22

REPORT OF THE SECOND SESSION OF THE ADVISORY COMMITTEE ON
CLIMATE APPLICATIONS AND DATA (ACCAD), Geneva, 16-17 November 1992
(also appears as WCASP-22) - (WMO-TD No. 529)

WCDMP-23

REPORT OF THE EXPERTS MEETING ON REFERENCE CLIMATOLOGICAL
STATIONS (RCS) AND NATIONAL CLIMATE DATA CATALOGUES (NCC),
Offenbach am Main, Germany, 25-27 August 1992 - (WMO-TD No. 535)

WCDMP-24

REPORT OF THE TENTH SESSION OF THE ADVISORY WORKING GROUP OF
THE COMMISSION FOR CLIMATOLOGY, Geneva, 20-22 September 1995 (also
appears as WCASP-34) - (WMO-TD No. 711)

WCDMP-25

REPORT OF THE FIFTH SESSION OF THE ADVISORY COMMITTEE ON CLIMATE
APPLICATIONS AND DATA (ACCAD), Geneva, 26 September 1995 (also appears as
WCASP-35) - (WMO-TD No. 712)

WCDMP-26

REPORT ON THE STATUS OF THE ARCHIVAL CLIMATE HISTORY SURVEY
(ARCHISS) PROJECT, October 1996 (prepared by Mr M. Baker) - (WMO-TD No.
776)

WCDMP-27

SUMMARY REPORT OF THE MEETING OF THE THIRD SESSION OF THE CCI
WORKING GROUP ON CLIMATE CHANGE DETECTION, Geneva, 26 February 1 March 1996 - (WMO-TD No. 818)

WCDMP-28

SUMMARY NOTES AND RECOMMENDATIONS FOR CCI-XII FROM MEETINGS
CONVENED TO PREPARE FOR PUBLISHING THE FIFTH AND SIXTH GLOBAL
CLIMATE SYSTEM REVIEWS AND FOR A PUBLICATION ON THE CLIMATE OF
THE 20TH CENTURY, July 1997 - (WMO-TD No. 830)

WCDMP-29

CLIMATE CHANGE DETECTION REPORT - REPORTS FOR CCI-XII FROM
RAPPORTEURS THAT RELATE TO CLIMATE CHANGE DETECTION, July 1997 (WMO-TD No. 831)

WCDMP-30

SUMMARY NOTES AND RECOMMENDATIONS ASSEMBLED FOR CCI-XII FROM
RECENT ACTIVITIES CONCERNING CLIMATE DATA MANAGEMENT, July 1997 (WMO-TD No. 832)

WCDMP-31

REPORTS FOR CCI-XII FROM RAPPORTEURS THAT RELATE TO CLIMATE DATA
MANAGEMENT, July 1997 - (WMO-TD No. 833)

WCDMP-32

PROGRESS REPORTS TO CCI ON STATISTICAL METHODS, July 1997 (prepared
by Mr Christian-Dietrich Schônwiese) (WMO-TD No 834)

WCDMP-33

MEETING OF THE CCI WORKING GROUP ON CLIMATE DATA, Geneva, 30 January
- 3 February 1995 - (WMO-TD No. 841)

WCDMP-34

EXPERT MEETING TO REVIEW AND ASSESS THE ORACLE-BASED PROTOTYPE
FOR FUTURE CLIMATE DATABASE MANAGEMENT SYSTEM (CDBMS), Toulouse,
France, 12-16 May 1997 - (WMO-TD No. 902)

WCDMP-35

REPORT OF THE ELEVENTH SESSION OF THE ADVISORY WORKING GROUP
OF THE COMMISSION FOR CLIMATOLOGY, Mauritius, 9-14 February 1998 (also
appears as WCASP-47) - (WMO-TD No. 895)

WCDMP-36

REPORT OF THE MEETING OF THE CCI TASK TEAM ON CLIMATE ASPECTS OF
RESOLUTION 40, Geneva, Switzerland, 10-11 June 1998 - (WMO-TD No. 925)

WCDMP-37

REPORT OF THE MEETING OF THE JOINT CCI/CLIVAR TASK GROUP ON
CLIMATE INDICES, Bracknell, UK, 2-4 September 1998 - (WMO-TD No. 930)

WCDMP-38

REPORT OF THE MEETING OF THE WMO COMMISSION FOR CLIMATOLOGY
(CCI) TASK GROUP ON A FUTURE WMO CLIMATE DATABASE MANAGEMENT
SYSTEM (CDMS), Ostrava, Czech Republic, 10-13 November 1998 and FOLLOW-UP
WORKSHOP TO THE WMO CCI TASK GROUP MEETING ON A FUTURE WMO
CDMS, Toulouse, France, 30 March-1 April 1999 - (WMO-TD No. 932)

WCDMP-39

REPORT OF THE MEETING OF THE CCI WORKING GROUP ON CLIMATE DATA,
Geneva, Switzerland, 30 November-4 December 1998 - (WMO-TD No. 970)

WCDMP-40

REPORT OF THE MEETING ON CLIMATE STATISTICS, PRODUCT
DEVELOPMENT AND DATA EXCHANGE FOCUSING ON CLICOM 3.1, Geneva,
25-29 January 1999 - (WMO-TD No. 971)

WCDMP-41

PROCEEDINGS OF THE SECOND SEMINAR FOR HOMOGENIZATION OF
SURFACE CLIMATOLOGICAL DATA, Budapest, Hungary, 9-13 November 1998 (WMO-TD No. 962)

WCDMP-42

REPORT OF THE MEETING OF EXPERTS ON THE CLIMATE OF THE
20TH CENTURY, Geneva, 26-30 April 1999 - (WMO-TD No. 972)

WCDMP-43

REPORT OF THE TRAINING SEMINAR ON CLIMATE DATA MANAGEMENT
FOCUSING ON CLICOM/CLIPS DEVELOPMENT AND EVALUATION, Niamey, Niger,
03 May-10 July 1999, (WMO-TD No. 973)

WCDMP-44
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