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This publication contains the report of the First Planning
Meeting for the West African Monsoon Experiment (WAMEX) which was
held in Dakar, Senegal from 29 November to 3 December 1976.
The purpose of the meeting was to review the scientific
and observational plans and to develop the organizational arrangements for the implementation of the Experiment.
WAMEX together with the Asian Monsoon Experiments (Monsoon77 and MONEX) comprise the Monsoon Sub-programme of the Global Atmospheric Research Programme. This Sub-programme is a major international
effort to achieve a better understanding of the planetary monsoon circulation~ the major seasonal perturbation of the general circulation
of the atmosphere. It includes both observational field programmes
for the acquisition of data sets and research work employing these
data.
A knowledge of the West African Monsoon is essential to an
understanding of the total monsoon circulation system. The annual
cycle of precipitation associated with this monsoon system is fundamental to the agriculture of the many nations of the region. This
has been made painfully clear in the Sahelian drought of recent years.
It is, therefore, gratifying to see the concrete and practical planning for WAMEX presented in this report. A successful implementation
of the proposed observational programme, the data processing and
finally the research programme will contribute significantly to our
understanding of the meteorology of the West African Monsoon. On
behalf of WMO and ICSU, which jointly sponsor GARP, I wish to express
my appreciation for the support given to the Planning Meeting by the
many participating nations, and especially to the Government of Senegal,
the host country for the P·l anni ng Meeti ng.

r:s

.

~o.~_

(D. A. Davies)
Secretary-General

-
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I.

ORGANIZATION OF THE SESSION

1.1

Opening of the session

The meeting was opened by Mr. Mahmadou Sal I, Secretary-General of the Ministry
of Publ ic Works, City Planning and Transport. The Secretary-General particularly emphasized
the importance of the FGGE and WAMEX operations for the Government of the Republ ic of Senegal
and assured the participants that Senegal would do its utmost for the operation, the purposes
of which are directly connected with the scientific and economic future of Africa. Mr.Gosset,
Chairman of the WMO Executive Committee Inter-governmental Panel of FGGE emphasized the relationship of WAMEX with the FGGE and the other experiments planned at the sub-regional
level. He sketched out the history of the planning for WAMEX and expressed his confidence
in the fruitful results of this first phase of planning the WAMEX.
Mr. Abayomi, President of Regional Association I (Africa) then discussed the
significance of the WAMEX operation for Africa and the Africans, and expressed thanks to
the Government of Senegal for hosting the meeting. Mr. Rasmussen, the representative of
the Secretary-General of WMO, greeted the participants on behalf of the Secretary-General.
He reviewed the scientific objectives of WAMEX and discussed the actions suggested for the
First Planning Meeting for the West African Monsoon Experiment.
The I ist of participants is given in Appendix A.
1.2

Election of chairman

Dr. Mansour Seck was unanimously elected Chairman of the First Planning Meeting
for the West African Monsoon Experiment.
The participants unanimously elected two co-chairmen. Mr.Djigbenou, Head of the
Delegation of the Ivory Coast, was elected Chairman of Committee A, which is responsible
for items 2 to 5, whi le Mr. Diallo, Head of the Delegation of Niger, was elected Chairman
of Committee S, which is responsible for items 6 to 9. Agenda items I and 10 to 12 would
be chaired by Dr. Seck. The meeting suggested that the distribution of items 2 to 9 between the two Committees could be revised if necessary. Mr. Dhonneur, France, was elected
rapporteur for the meeting.
1.3

Approval of the agenda
The participants adopted the Agenda as presented in Appendix S.

1.4

Programme of work of the session
The meeting establ ished the fol jowing working hours:
mornings

09.00

afternoons

14.30 - 18.30

12.30
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December and on Friday 3 December.
These hours were observed from 29 November to
No session was held on Thursday 2 December since it was a national hol iday in Senegal, informal working sessions were arranged.

2.

REVIEW OF THE GARP MONSOON PROGRAMME

2. I
The WMO/GAO presented a brief discussion of the GARP Monsoon Sub-programme and
reviewed the scientifi·c objectives and plans for Monsoon 77 and MONEX. The meeting noted
the relationships between the various components of the Monsoon Sub-programme and noted
that the monsoon circulation systems over Africa and over the Indi.an Ocean and the Arabian
Sea are intimately related and the interactions between these systems should be studied.
The meeting emphasized that WMAEX and MONEX should be highly co-ordinated.
2.2
The meeting was informed of a proposal by those responsible for the FGGE maritime
operations fora chang.e in the dates of the SOP I and SOP I I periods. The meeting decided
to consider the impact of the change after considering agenda items 5 and 6. (Note added
after the meeting:. The WMO EC Inter-governmental Panel for FGGE at its meeting in February
1977 determIned the dates of the Special Observing Periods as follows:

3.

SOP

from 5 January to 5 March 1979

SOP II

from

May to 30 June 1979. )

SCOPE OF WEST AFRICAN MONSOON EXPERIMENT

3. I
The WMO!GAO presented the recommendations concerning WAMEX of the JOC and WMO-EC
Inter-governmenta I Pane I on FGGE (Append ix C). The meeti ng noted these recommendat ions and
attempted to respond to them as the various agenda items cover the various topics.
3.2
The meeting also considered the question of the scope of WAMEX. The representative of Algeria requested that his country be considered as a ful I partner in WAMEX and
the geographical area be expanded to include Algeria. The meeting postponed the question
of specifying the "WAMEX area" but noted that the physical system of the monsoon circulation had planetary aspects as wel I as regional aspects and in that sense there were no
I'boundaries". The area over which special WAMEX observations were to be taken was discussed
at length and the importance of the desert areas to the north of the precipitation area of
the Monsoon was emphasized. Dr. Krishnamurti (USA) and Mr. Boukl i (Algeria) were asked to
develop a statement which could be used in the revision of the WAMEX scientific proposal
to emphasize this point. This statement is given in Appendix 0 (see paragraph 9.2 iv).

4.

REVIEW OF THE SCIENTIFIC OBJECTIVES OF WAMEX

I

r::J

Following a brief summary of the proposed scientific objectives of WAMEX by
Dr. Adefolalu (Nigeria) the meeting spent considerable time discussing the material in

4.1
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paragraphs I - 6 of the "Draft Scientific and Observational Proposal for a West African
Monsoon Experiment" (hereafter referred to as the "Draft Proposal"). The meeting made
general comments regarding the scientific objectives and a committee was formed to develop
a I ist of changes to the "Draft Proposal". Professor Obasi (Nigeria) was asked to convene
the committee with the following members - Z. Agbagla (ASECNA), L. Finaud (ASECNA), S. MbeleMbong (Cameroon), C. Colin <Ivory Coast), 0.0. Adefolalu (Nigeria), A. Boukli (Algeria)
and M. Biouf (Senegal). The meeting suggested that any other attendees could participate
in the committee del iberations.
4.2
In the I ight of the amendments proposed by the committee as wel I as by the meeting
a Revised Draft Proposal was prepared and is avai lable through the GARP Activities Office.
4.3
The meeting recommended tnat the Revised Draft' Proposal be submitted for JOC
approval and suggested that it should be publ ished as a GARP Report.

RECOMMENDATIONS REGARDING PRIORITIES

5.

5.1
Mr. Dhonneur (France) reviewed the I ist of priorities for the Scientific Objectives
given in paragraph I I. I of the Draft Proposal. One change was recommended by the meeting
as fol lows (changes double under] ined);

- Monsoonal flow, its three dimensional structure, its onset, evolution,
~~~_~~~~~, and its trajectories (over ocean and 1~~a1:====

THE OBSERVING SYSTEM

6.

Under this agenda item, the meeting considered the observing programme required
for WAMEX on the basis of the proposals given in paragraph 8 of the Draft Proposal.
6. I

Surface observational network

The meeting agreed that a first priority for WAMEX is to implement the surface
synoptic network of the WWW Plan. Particular emphasis was made onthe need to implement
the night observations.
In addition, the meeting considered that there is a need to define the additional
observations, other than synoptic, required to meet the scientific objectives of WAMEX.
These should include, inter al ia:
i.

Additional observations required from surface synoptic stations;
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i i.

Precipitation observations required from cl imatological and precipitation
stations;

i i i.

Radiation observations required from cl imatological and special observing
stations.

The meeting agreed, therefore, that the scientific planners should define these
requirements for inclusion in their planning documentation for WAMEX.
6.2

Upper air observational network

The meeting reviewed the present status of implementation of the WWW upper air
network for the WAMEX area and the t"uture plans thereof.· This review was based on the information given in the Appendix to Document 5 of the meeting and the statements made by
the delegates attending the meeting.
As a result of this review an updated network status was prepared which is avai lable
from the GARP Activities Office and is reflected in the discussion of observation networks in
the Draft Proposal.
Several clarifications regarding the status of the WWW plan were raised at the
meeting:
i.

The stations 61017 Bilma (Nigerl, 61207 Taundeni (Mali) and 64720 Bardai (Chad)
are difficult to implement as they.are located in uninhabited and inaccessible
areas. It is not expected that these stations wi I I be implemented for WAMEX.

ii.

The ground equipment is available in the station 61202 Tessalit (Mali), but it
is difficult to operate the station regularly due to its location. However,
every effort is being made for its functioning.

i i i.

The station 64752 Faya-Largeau (Chad) can be implemented with external assistance
for general equipment, expendables and power generator.

The meeting discussed at length the proposals given in paragraph 8.2 of the Draft
Proposal for establ ishing additional upper air stations to those in the WWW Plan to meet
the special requirements of the scientific objectives of WAMEX. The results of these discussions are summarized as follows:
i.
ii.
i i i.

Two additional radiowind/radiosonde stations wi I I be implemented for WAMEX
at 65010 Sokoto and 65167 Yola (Nigeria);
An additional radiosonde station wi I I be implemented for WAMEX at 65503
Ouagadougou <Upper Volta) where there exists at present a radiowind station.
The following additional radiowind stations wi I I be implemented tor WAMEX:
- 60670 Djanet (Algeria)
- 61265 Mupti (Mal i)
- 61442 Nouakchutt (Mauritania)
64931 Batouri (Cameroon)
- 65082 Maduguri (Nigeria)
- 65271 Makurdi (Nigeria)
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iv.

v.

vi.

The additional radiowind station at 65510 Bobodioulasso (Upper Volta) can only be
implemented for WAMEX if the logistics and transport problem could be solved;
The implementation of the additional radiowind station at 61695 Ziguinchor (Senegal)
depends on the avai labi I ity of external assistance. Furthermore, a view was expressed that the implementation of the neighbouring upper air station at 61832
Conakry-Gbessia (Guinea) may cover the requirements of establ ishing the station
at Ziguinchor;
It was pointed out that to transfer any of the upper air stations in the WWW Plan
to another location can only be made with the consent of the Members concerned and
with the approval of the President of the Regional Association for Africa. Consequently it has been agreed not to suggest the transfer of the RW stations at
65548 Man to 65555 Bouake (Ivory Coast) and the station 65361 Sokude (Togo) to
65306 Kandi (Benin);

vi i.

The meeting considered that there was a need for the establ ishment of two new
stations 65528 Odienne and 65592 Tabou (Ivory Coast). However, the Delegate of
Ivory Coast stated that his country was not able to establ ish these two stations
from its own resources;

vi i I.

It was noted with interest that consideration is being given at present for
establ ishing a temporary upper air station in Ivory Coast within the framework
of a co-operative programme between France and the National University of Abdijan
to study the convective systems;

ix.

It was also noted with interest the possibi I ity that Algeria make avai lable two
mobi le upper air stations to be operated in the WAMEX area. The meeting considered
that these two stations would be of great help in providing upper air coverage
0
over the data sparse desert region south of 25 N.

The meeting further discussed the proposal that 10 upper air stations were required to make 4 upper air observations per day to meet the scientific objectives of WAMEX.
These discussions revealed the difficulties of implementing this proposal due to costs involved for additiona-I expendables as wel I as the shortage of manpower. However, the delegates
representing the countries operating the following stations wi I I consider the possibi I ity
of making four upper air observations dai Iy and wl I I report to the next WAMEX planning
meeting. These stations are:
61291 Bamako (Mal i)i 61441 Dakar (Senegal);
65201 Lagos (Nigeria); 65418- Tamale (Ghana)

65046 Kano, 65123 Minna and

Furthermore, the meeting requested the scientific planners of WAMEX to consider:
i.

i i.

The possibi I ity of having shorter intensive observation periods where four
observations per day would be taken.
The possibi I ity of having two RS-RW observations per day (00 and 12 Z) and two
RW only observations at 06 and 18 Z at certain locations.
The impact of such changes on the overal I scientific programme should be assessed.
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The general conclusion of the meeting was that if the current WWW implementation
schedule is maintained, if the proposed special upper air stations are implemented, and if
the sub-regional and national programmes (e.g. France - The National University of Abdijan)
and Algeria) are developed, the upper air network wi I I be adequate for the large scale observational programme. The countries and responsible agencies were urged to consider favourably the implementation of the required four upper air observations per day at the stations
mentioned above.
6.3

Marine observations and the FGGE composite network

The WMO!GAO presented a brief discussion of the FGGE observational plan including
the proposed ship distribution, the aircraft dropsonde and constant-level bal loon plans
(i nc Iudi ng the fact that these programmes are planned for on Iy one month duri ng. each SOP).
The meeting requested the WMO!GAO to" develop documentation giving more detai I of the whole
FGGE programme for the next planning meeting. Particular0 concern was voiced over the lack
0
of ships in the source region 'of the Mbnsoon (e.g. 5 S, 5 E). The importance of the FGGE
Dropwindsonde programme over the equatorial Atlantic and Gulf of Guinea was emphasized.
Nigeria pointed out that their ship commitment to FGGE is not firm but must be
considered conditional at this time.
The meeting recommended that the section 8.3 of the Draft Proposal be expanded
to include the list of surface meteorological observations suggested for the participating
ships. As a minimum for this observation should include: surface wind speed and 'direction,
surface pressure, sea surface temperature, dry bulb and wet bulb temperature, state of the
ocean and cloud cover. Each ship should be equipped with wind finding upper-air equipment.
6.4

Satell ite data

The meeting recommended that no major sate I I ite reception centre be planned for
WAMEX. Several countries and agencies in the region plan to have the METEOSAT Secondary
Data Users Systems' (SOUS) operational at the time of WAMEX. Based on METEOSAT plans the
APT products to be furnished wi I I be adequate for the real-time data requirements. The
meeting recommended that the WAMEX planners defined in a more accurate way the needs for
the uti I ization in non-real time the satell ite data (paragraph 8.5.2 of the Draft Proposal>'

7.

posa I.

DATA MANAGEMENT SYSTEM
The meeting discussed the data management concept as outl ined in the Draft ProSevera I po i nts we re ra i sed:

7. I

WAMEX should be considered largely a post-real time data management programme.
The only real-time data collection will be the normal GTS data flow.
.

7.2

Detai Is of the post-real time data collection scheme need to be worked out well
ahead of the start of the experiment.
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7.3

A data centre in Africa wi 1I need to be organized.

7.4

The meeting formed a group of experts to consider the Data Management Programme
in detai I. The group is composed of experts designated by: Algeria, France, Ghana,
Nigeria, Senegal and ASECNA.
The terms of reference are:
i.

Prepare a method of data management to cover the handl ing, control and storage
of data from meteorological observations in the WAMEX network and from al I other
sources (e.g. FGGE Data Centres, special satel I ite data, oceanographic data sources,
etc. l.

i i.

Carry out its mission in c·lose I iaison with the GARP Activities Office of the WMO;

i i i.

Submit its report before 15 March 1977 to the GARP Activities Office for inclusion
in the documentation of the next Planning Meeting for the WAMEX experiment;

iv.

The group wi I I terminate its function upon submitting its report to the WMO!GAO.

The WMO!GAO wi I I be responsible for the convening of this meeting, hopefully at
some location within the region.
The meeting also requested the WMO!GAO to furnish to each country copies of the
FGGE data management documents. This wi I I help ensure an effective interface is developed
between the FGGE activity and the WAMEX planning effort.
Algeria and ASECNA described their data processing systems and the meeting encouraged the Group of Experts to study the possible incorporation of these into the WAMEX
plans.
The meeting emphasized the need for some means of evaluating the data collection
programme in real time and some means of correcting problems through the national contact
points should they arrive. This should also be considered in the planning.

8.

WAMEX AND SUB-SYNOPTIC SCALE PROJECTS

The meeting heard with pleasure the plans of several groups who are schedul ing
activities to coincide with WAMEX. The meeting urged the planners of these programmes to
include in their activities plans to furnish data to WAMEX in a prescribed format, this
format yet to be decided. Appendix E includes the I ist of statements furnished to the
meeting by the various countries. These wi I I be added to the Annex of the Draft Proposal.
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9.

ORGANIZATION OF MANAGEMENT MECHANISM FOR WAMEX

9. I

Introduction

The meeting based its discussion of this item on the organizational chart for
WAMEX developed by the third session of the WMO Executive Committee Inter-governmental Panel
on the FGGE (see GARP Special Report No. 22, paragraph 4.1.3).
9.2

Basic Principles

As for the regional part of the organization of the scientific and management
mechanism for WAMEX, the meeting agreed on the following principles:
i.

The regional, scientific and management mechanism of WAMEX shal I interface with
FGGE through the WMO GARP Activities Office WAO) as indicated in the organizational
chart referred to in the previous paragraph;

i i.

In addition, the regional scientific and management mechanism for WAMEX should
interface with the WMO Regional Association for Africa (RA I) through the Permanent Representatives of the WAMEX participating countries with WMO. This interface was considered essential to mobil ize the Governments to give the necessary
support to WAMEX. In addition, that interface is required for co-ordination at
the regIonal level.

iii.

The WAMEX participating countries will carry the full responsibility of WAMEX,
as far as possible. The regional scientific and management mechanism of WAMEX
should, therefore, be designed in a simple, but efficient manner to suit the
I imited financial and manpower capabi I ities of the WAMEX participating co~ntries.

iv.

9.3

0

0

The meeting proposed that the WAMEX area be defined by 25 N - lOoS and 25 E 0
25 W.

Organization chart for WAMEX

On the basis of these principles the meeting agreed that the regional scientific
and management mechanism for WAMEX be designed as fol lows:
i.

WAMEX Scientific and Management Regional Committee (WSMRC) composed of representatives of al I the participating countries of the Experiment who wi I I be designated by the Permanent Representatives of their countries with WMO in consultation with the WAMEX National Committees as appropriate. The WSMRC wi I I establ ish
sub-committees or groups as necessary to carry out specific tasks.

i i.

WAMEX National Committees to be establ ished, as required in each participating
country.

i i i.

The WSMRC wi I I interface with FGGE through WMO/GAO and with the participating
countries through the WAMEX National Committees or the Permanent Representative
of the countries with WMO in case the National Committee is not establ ished.

i v.

The WSMRC wi I I interface with the Regional Association for Africa through the
Permanent Representatives of the participating countries with WMO.

The organizational chart of WAMEX Scientific and Management mechanism is given
in Figu re 9. I .
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FIGURE 9. I - Organizational chart for WAMEX

9.4

WAMEX Scientific and Management Regional Committee (W$MRC)

The meeting agreed that the WSMRC wi I I be responsible for the overal I scientific
and management activities of WAMEX particularly as regards:
"i.

The scientific planning of WAMEX in close co-operation with WMO/GARP Activities
Off ice (GAO);

ii.

The development of a detai led operational plan required for the implementation
of WAMEX;

-

i i i.
iv.
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The co-ordination of the implementation of national observation programmes;
The WAMEX data management to ensure the avai labi I ity within the region of an
integrated WAMEX data set to be used for the longer term scientific programme.

The m~eting examined the different possibLI ities for the functioning of the WSMRC
on the basis of the principles expressed in paragraph 9.2 (b and cl above. The meeting laid
down, as given in the following paragraphs, a broad outl ine of a suitable functioning system
for WSMRC to cover the different components of WAMEX. The meeting recommended that the next
WAMEX PIann i ng Meet i ng woud d I ay down the deta i 15 of the system.
WAMEX Scientific Planning

9.5

The overall WAMEX scJentific planning will be carried out by the WSMRC with assistance from and in co-ordination with theWMO!GAO.
For this purpose, WSMRC may set Lip a Scientific Planning Group to be responsible
for carrying out and co-ordinating the scientific studies required for WAMEX. This Group
wi I I be composed of members to be designated by WAMEX participating countries if they so
wi sh.
The WMO/GAO wi II assist in finalizing the report of any WAMEX scientific planning
study, in consultation with' its authors if necessary,and distribute it to all concerned in
agreement with the Chairman of WSMRC.
WAMEX Operational Management

9.6
i.

As for the implementation and co-ordination of national observing programme:
- Each Permanent Representative of a WAMEX participating country wi II be responsible for the implementation of national observing programmes of his country
as laid down by the WAMEX Plan. He has to send periodic reports about the state
of implementation of the programme to the Chairman of WSMRC and WMO!GAO at intervals to be decided later.
- The WMO Secretary-General wi II assi st the WSMRCin co-ordinating the implementation of national observing programmes, as part of the. regular activities of WWW
Department and the Regional Office for Africa.

i i.

9.7

The details of the satellite, ships and aircraft operations will be determined
later in the I ight of the development of the WAMEX Plan.
WAMEX Data Management

The meeti ng conce ived that one or two centres w·ith in the WAMEX area wou Id carry
the responsibi I ities for collecting and storing al I the WAMEX data in a suitable form to be
easi Iy retrieved for research workers.
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The detai led responsibi I ities of this centre(s) as wel I as the procedures for
collecting, storing and retrieval of the WAMEX data wi I I be defined in the I ight of the
recommendations which wi I I be carried out by the Group of Experts on WAMEX Data Management
which has been establ ished by the meeting.
Consequently the next WAMEX Planning Meeting wi I I consider the designation of
WAMEX Data Centre(s) in the I ight of the offers to be submitted by the interested WAMEX
participating countries to establ ish the centre(s) on a voluntary basis.
9.8

WAMEX data processing and research programmes

The detai Is of these items have to be worked out by the Scientific Planners at a
Iater stage.
9.9

WMO Assistance

While the participating countries wi I I rely on themselves in the scientific and
management activities of WAMEX, it was considered inevitable to cal I upon WMO to assist
in certain aspects which could not be implemented by the countries. This wi I I include,
in particul3r, the appointment of consultants in certain scientrfic aspects of WAMEX which
cannot be covered by the scientific personnel of the participating countries.
The meeting also expressed its view that al I the sessions of the WSMRC and its
sub-groups should be convened under the auspices of WMO , since WAMEX is a regional component
of the GARP Monsoon Sub-programme. It was also considered that WMO/GAO should organize these
meetings in co-ordination with the Chairman of WSMRC.
In this respect the meeting was confident that the Secretary-General of WMO would
assist, as require9 and within the avai lable resources, in the scientific and management
activities of WAMEX.

10.

STATEMENT OF POSSIBLE NATIONAL CONTRIBUTIONS

Each nation participating in the meeting submitted a list of possible contributions
to WAMEX. The meeting suggested that other countries may wish.to participate in the programme, especially the developed countries. The meeting requested the WMO/GAO to compi le
these I ists and put them in Appendix F to the report.

II.

THE FURTHER PLANNING OF WAMEX

I 1.1
The meeting reviewed the general time schedule for WAMEX. The period of the
WAMEX operation was confirmed to be from May to August 1979. Further study of this wi I I
be taken up at the next meeting after the plans for FGGE Special Observing Periods are known.
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11.2
The meeting suggested that the next meeting be held in Apri I 1977.
were requested to investigate the possibi I ities of hosting this meeting.

The countries

I 1.3
Recommendations on the further planning of WAMEX: The meeting requested
Mr. S. Mbele-Mbong (Cameroon) to draft a statement describing the proposed WAMEX experiment, emphasizing the economic benefits of the experiment to the region and submit it to
the WMO for co-ordination and printing. This statement wi I I be used to describe the experiment for non-meteorologists and emphasize the benefits of the experiment to the region.
The Group fa Experts charged to develop a Data Management Plan should develop
their plan by 15 March 1977.
The meeting suggested that consideration be given to the schedul ing of scientific
I 1.4
seminars relating to the WAMEX scientific programme during the planning phase of the experiment
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SUMMARY OF JOC AND WMO EC ACTIONS
AND RECOMMENDATIONS REGARDING WAMEX

Summary
This Appendix summarizes the
various actions and recommendations regarding WAMEX taken by
the Joint Organizing Committee
and Its Off i cers, the Intergovernmental Planning Meeting
on FGGE and the WMO Executive
Committee Inter-governmental
Panel on FGGE.

REFERENCES:
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Report of the JOC Officers' Meeting - Moscow 6-7 Sept. 1976

2.

Report of the Third Session of WMO E.C. Inter-governmental
Panel on the FGGE - Geneva, July 1976.
GARP Special Report
No. 22

3.

Report of the Twelfth Session of the JOC - Nairobi, 24-20 June 1976

4.

Report of the JOC Officers' Meeting - Geneva, February 1976

5.

Report of the Extraordinary Session of WMO E.C. Inter-governmental
Panel Oh the FGGE - Geneva, February 1976. GARP Special Report
No. 19
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Report of the Inter-governmental Planning MeetIng for the FGGE Geneva, February 1976. GARP Special Report No. 18

7.

Report of the Eleventh Session of the JOC - Tokyo, 1-8 October 1975
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Report of the Second Session of WMO E.C. Inter-governmental
Panel on the FGGE - Geneva, September 1975. GARP Special Report
No. 17

9.

Report of the First Session of WMO E.C. Inter-governmental Panel
on the FGGE - Geneva, October 1974. GARP Special Report No. 14
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INTRODUCTION

JOC XII accepted WAMEX as a component of the GARP Mansoon Subprogramme.

Prior to and following the _JOC XI I there have been actions

and recommendations made by the WMO E.C.

Inter-governmental Panel on

FGGE, the JOC, the Officers of ihe JOC and the Inter-governmental Planning
Meeting.

1:.

A list of these actions fa J.lows:
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2.

~~~2~~_~~~~l2~_2f_~~Q_~~g~_!~!~~:9~~~~~~~~!~1_~~~~1_~~
_E§§~
:_~~E!~~~~~_!2Z~

I. Nigeria suggests organizatIon of a MONEX type special observing
period in West Africa during FGGE.
11. Panel requested the Secretary-General of WMO to approach Members
In region of West Africa on the possibil ity of initiating discussions on the organization of such a programme.
ii I. The Panel suggested that the West AfrIcan countries might want to
prepare a proposal

f~r

consideration by the meeting of experts on

MONEX and that the JOC might also wish to have a prel iminary discussion of the" programme.

i. The Committee learned with Interest about the proposal of Nigeria
submitted to the WMO E.C. Inter-governmental Panel on the FGGE.
il. The Committee suggested that the first step might be for a consultant to prepare more specific proposals for an appropriate
experiment based upon an enhanced network of relevant observations In the region.

Such observations might be mainly over-

land and would not compete for the resources required to establ ish
the FGGE network of observations.

I. Documents were submitted by Nigeria and ASECNA.
il. The meeting suggested that the documents should be submitted to the
JOC for their consideration of the West African Monsoon Study within
the GARP Monsoon Sub-programme.
I i i. The meeting was informed that a Consultant wi I I be appointed to
examine further the scientific priorities and observational requirements for the experiment within the framework of FGGE, the Monsoon
Sub-programme objectives, and the available resources.
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5.

!~~_~~!c~~c~l~~c~~~~~l~~_~f_!~~
__ ~Q_~~~~_l~!~c:s~~~C~~~~!~l_E~~~l_~~
!~~_E~~~_:_~~~~~~_E~~c~~c~_!2Z~

i. The Panel was informed that there wil I be a prel iminary discussion
on this matter at the JOC Officers' Meeting, 11-12 February 1976.
Representatives from Nigeria wi 1I be invited to take part in these
discussions.
ii. The Panel noted with satisfactIon that an expert on the West African
Monsoon Study wi I I be made avai lable to the GAO of the WMO Secretariat
for three months by France for the further t1evelopment of this experiment.

iii. The Panel agreed that the JOC Officers should provide guidance to
the work of this consultant.
Iv. The Panel agreed that a revised plan for this experiment needs to be
made avai lable approximately two months prior to the twelfth session
of the Joint Organizing Committee, which wi I I meet on 24-30 June 1976.

6.

~QS_QiiLs~c~~~~~!l~s_:~~~~~~~~_E~£~~~cx_l~Z~

i. The Officers took note of the fact that a consultant wl I I be made
avai lable for a period of three months by the French Meteorological
ServIce, for the further development of the proposed study of the
West African Monsoon.
i i. It was agreed that the consultant, together with experts from the
countries in the region concerned and the Joint Planning Staff,
prepare a report containing:
a.

the scientific motivation for the experiment;

Identifi·cation

of the large scale aspects of the phenomena, and its characteristic
local man ifestations;
b.

the observational requirements for the study of the individual
components of the Experiment;

c.

propose a I ist of priorities for the Experiment in the light
of the expected avai lable resources.
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iii. It was agreed that a preliminary report be made available to the JPS
consultants on the Monsoon Sub-programme at the beginning of Apri I
and that the draft of the final report should be made available before the end of May for submission to the twelfth session of the JOC.
7.

JOC XI I - Nairobi June 1976
--------------------------i. The JOC reviewed a report on the West African Monsoon Study, prepared by Dr. G. Dhonneur, JOC consultant for the West African Monsoon
Experiment (WAMEX).

The Committee noted with appreciation his efforts.

The JOC also considered a deta,i led review of the main features of the
experIment by the invited experts Mr.

Mbel~

Mbong and Dr. 0.0. Adefolalu.

Dr. T.N. Krishnamurti, JOC consultant for the Monsoon Sub-programme,
presented his views on the scientific aspects of the experiment
(Annex J).
I I. The JOC accepted the West African Monsoon Experiment as part of
the Monsoon Sub-programme, but felt that the scientific aspects
of the plan needed further adjustments» especially on the planetary and regional scales.

It was suggested that attempts may be

made towards a clearer exposition of the scientific objectives
of the experiment, and the manner in which it is to be integrated
with FGGE.

Attention was drawn to the need for studies of the

heat balance, particularly over the desert areas to the north,
as one of the scientific objectives of the experiment.
iii. The JOC recommended that the Second Special Observing Period may
be extended to the end of August for WAMEX, by the participating
countries in the region.

For other countries participating in

WAMEX the extension may be made on a voluntary basis.

A simi lar

arrangement was envisaged for the extension of SOP-I I on a voluntary
basIs for the study of Bay of Bengal

depressions~

However, an ex-

tension of special observing platforms, such as ships on a voluntary
basis by the participating countries, was urged.
iv. It was recognized that the oceanographic programme of WAMEX was
largely concerned with coastal upwel I ing.
coastal effects by using smal I vessels.

It is possible to study
The use of these vessels

could make a valuable contribution to WAMEX if such vessels could be
made avai lable without withdrawal of resources from other parts of the
global Experiment.
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The JOG recommended that a Reg.ional Planning Meeting of expected,
participants in WAMEX be held to determine and identify the resources
that are I ikely to be needed for conducting the experiment.

The

Planning Meetlng could also set up appropriate mechanisms for implementing the field phase of the experiment.
v.·The JOG recommended that a scientific officer may be seconded by the
participating countries to the GAO!JPS for the planning and implementation of WAMEX.

The JOG also decided to recommended an extension of

Dr. Dhonneur's consultancy services to enable him to present a revised
version of his report at the next JOG Officers' Meeting.

The

rev i sed reporT cau Id conta in the comments rece ived from Permanent
RepresentaTives of countri es in Western and Centra I Afr i ca by
way of their response to. WAMEX.
vi. According to a recommendation made at the JOG Officers' Meeting
in Geneva in February 1976, it is desirable that the overaJ I
management system of MONEX and WAMEX be established.

The JOG

suggested that this system be based on the distribution of responsib i I ity for the detaT led scJentific desi gp and the development of regi anal operat ional plans of the observing, te I ecommun rcafion and data processing systems among the p lann i ng centres and.
fITe GARP ActivfTies. OH Lce (GAD).
The fQI lowing division of the planning work is suggested:
a.

The GAD wT II be responsib le for the p lanni ng, of the largesca le aspects of MONEX and WAMEX" and the overall co-ord i nat i on
of the regional programmes~, both amongst each other and with
FGGE •.

b.

Three pi annrng centres (for MONEX Summer andWi nter~. and WAMEX)
wi II deal wi th the p I ann ing of the various (regiona I) component
prograrrmes.~

vii. The JOG agreed to estab I ish a Board for the further deve I opment of
the Monsoon Sub-programme.
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8.

The Third Session of the WMO E.C. Inter-Governmental Panel on FGGE -

-------------------------------------------------------------------i. The Panel was informed of the fol low-up action on its recommendations
made at its second session, to the effect that a draft proposal outI ining, among other

things~

the Scientific Objectives of WAMEX be

prepared for consideration of the JOC at its twelfth session in Nairobi.
It noted with satisfaction the work of Dr. G. Dhonneur (JOC Consultant)
and the three nominated African experts at Dakar in March during which
preparation of the first draft proposal was started.

This proposal

was considered fully by the JOC in June in ful I complIance with the
Panel's recommendations and those of the Executive Committee during
its

twenty~eighth

session in May.

The Panel was informed that the

JOC has accepted the West African Monsoon Experiment as part of the
Monsoon Sub-programme during FGGE.

However, further adjustments were

suggested and the Panel was informed that these adjustments were being
made and the final draft proposal wi I I be ready soon.
i i. The Panel discussed the schedule of activities prepared by the GAO
of the WMO Secretariat.

It agreed with these in general but felt that.

in view of the modest aspirations of WAMEX, instead of a Planning
Staff to be provided in January 1977, it wi I I be more appropriate and
adequate to adhere to the JOC's recommendation in this respect, that
a Scientific Officer be seconded to the GAO/JPS Office in Geneva to
be assigned activities relating to WAMEX.

In addition, the Panel con-

curred with the JOC recommendation for the extension of the services
of Dr. Dhonneur as JOC consultant for, inter al ia. the preparation
of the final draft proposal for WAMEX.

In this connexion, the Panel

expressed its thanks to the French Government for having made the
services of Dr. Dhonneur avai lable to WMO.
iii. The Panel considered that a Scientific Planning Group should be
formed with representatives of participating countries and organizations taking part.

A comparable body wi I I be needed during the

Operational Phase in 1979. and its composition (and formation)
should be decided on during the first planning meeting referred
to below.
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iv. The Panel agreed with the

set~up

of two planning meetings between

now and the spring of 1977.
A.

The first planning meeting proposed for 29 November - 3 December
1976 wi I I be held in one of the West African countries to discuss
the following items:
a.Agreement on the Scientific Objectives of WAMEX and
priorities with regard to scientific problems;

B.

b.

Planning for WAMEX Observing System and Data Management;

c.

Establ ishment of the planning and management mechanisms;

d.

Identification of participating countries;

e.

Statement of possible contributions.

Participating countries wi I I be invited to a second planning
meeting in April 1977 (tentative date) to receive formal
statements on possible contributions and consider:
a.

Agreement on field operations plan;

b.

Operational centre and assignment of operating staff;

c.

Local Data Management arrangement;
~

estab I ishment of Leve I I I-b Data Co I lect ion and
Processing Centre.

v. The Panel approved the planned first and second planning meetings
for WAMEX f and recommended to the participating countries:
a.

Etabl ishment of the plan for the overal I management of
WAMEX to take advantage of the advanced planning of MONEX.

b.

Preparation of the implementation plan for WAMEX which also
should take cognizance of the JOC recommendations and suggestions
regarding a simi lar plan for MONEX.
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vi. The Panel supported the proposal for the overal I management of MONEX
and WAMEX. (See PWAM-I/Doc. 3)
vii. The following division of the planning work is suggested:
a.

The GAO of the WMO Secretariat 'wi I I be responsible for the
planning of the large-scale aspects of MONEX and WAMEX, and
the overal I co-ordination of the regional programmes, both
amongst each other and with FGGE.

b.

During the planning phase of the imp.lementation, Managing
Directors of two planning centres for MONEX and a Scientific
Officer for WAMEX attached to GAO wil I be responsible for the
planning of regional aspects of MONEX and WAMEX, respectively.

9.

~Q~Qitls~~~~_~~~!1~~_:_~~~~~~_~~~!~~E~~_!2Z§

i. The JOG-XI I recommended that a revised version of the WAMEX be made
avai lable at the JOG Officers' Meeting in September 1976 (see JOG-XI I
Report, paragraph 6.2.5).
il. The Officers took note of the revised outl ine of the component programmes of WAMEX and the assignment of priorities.

The information

avai lable at this time, was, however, considered to be insufficient
for definite conclusions.

It was hoped that the First Planning

Meeting on WAMEX will provide additional information, particularly
with regard to the contributions to this experiment.
il i. The Officers requested the JOG Board for the Monsoon Sub-programme
to submit a definIte plan for WAMEX to the next session of JOG.

APPENDIX D

STATEMENT REGARDING THE PROPOSAL TO MORE CLEARLY
EMPHASIZE THE HEATING OVER THE DESERT AREAS
IN THE WAMEX SCIENTIFIC PROPOSAL
(Submitted by T.N. Krishnamurti (USA)
and A. Soukl i (Algeria»

The definition of the differential heating, from an observational point of view,
is considered essential for WAMEX. "Here we refer only to those components of heating that
can be readi Iy measured from surface based observations, and that are considered vital for
the driving of the monsoons. "
Observations of the atmopshere in the vicinity of the heat low over the Sahara
are felt to be essential. The surface anticyclone over the South Atlantic is located over
cold waters and the heat low is located over the very warm Saharan land area. The monsoona I
differential heating is roughly bounded within these systems.
The domain within which a definition of the heating is required for WAMEX is felt
to be the following: 20 0 Wto 25 0 E, 50 S to 25 0 N. This domain does not extend far enough
south over the oceanic area, however, the FGGE observation programme using data from
sate I I ites and merchant ships should be adequate over this region.
It is felt that the WAMEX effort over the land area should aim at surface based
radiative heat balance measurements with a resolution of roughly one observation per day
every 1000 km 2 . In this effort the following parameters are of interest:
i.
ii.
i i i.
iv.
v.
vi.

Surface meteorological measurements (conventiorral)
SOl I temperature (day and night)
Soi I moisture, ground wetness
Surface radiation (short and long) measurements day and night
Surface albedo
Atmospheric turbidity measurements

The radiational balance of the entire earth/atmosphere systems is already planned
as part of the FGGE polar orbiting satel I ite measurements and is not being stated here as
a separate WAMEX requirement.
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The following programmes relating to WAMEX were announoed at the meeting.
These statements will be added as a supplement to the Annex of the Soientifio
and Observational Proposal for a west Afrioan Monsoon Experiment.

in WM,1EX b

artment of Meteorolo

of the

It is our intention to obtain an estimate of the surface temperatures of the continent and of the heat exchanges between air and ground.

1.1

For this purpose, a certain number of stations will be asked to
make more frequent measurements of ground temperature.
This study has already begun in

Seneg~l.

1.2
If we succeed in determining the precise ground temperature, we
hope to use the radiometric measurements of polar orbiting satellites
to obtain the vertical distributions of the temperature and of the geopotential altitudes of the standard levels, as they are already given by
the SIRS on the oceans.

rdeteorolo

2.

The L.M.D. intends to participate in the WM&EX experiment both
in order to study the large-scale phenomena of the inter-tropical region
of West Africa (African monsoon, waves in the easterlies, squall lines,
••• ) and for more special research on local phenomena (deep convection,
small and medium-scale wind fields, relation between cloud fields and
mean distribution of water vapour, ••. ).

2.1

In order to achieve these objectives, we intend to use four
additional means:

(i)

The use of data

(ii)

In situ experiments consisting of radiometric measurements by
scanners on aircraft,

(iii)

The development of a deep convection model,

(iv)

Boundary layer measurements by means of a captive balloon moored
to a ship.

supplied by meteorological satellites,

Use of data supplied by meteorological satellites
The Meteosat satellite will be operational during the WA1.~EX
experiment. We intend to analyse its data by means of devices available in the laboratory (Nebulo, Diviset). In particular, we shall
obtain wind fields at several levels at the time of the monsoon. A
study will be made of squall line propagation on West Africa in connexion with the eastern stream at 500 mb.
And the study of the
development of the diurnal convection will be continued.
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A preliminary study of these topics is now underway. Use is being
made of photographs from the SMS-l satellite taken during the period
of the GATE experiment.
Moreover, we will be able to carry out research on water
vapour distribution in the high troposphere thanks to the presence of
the 6-7 micron channel on Neteosat. A preliminary study has also
already been started there by means of the pictures supplied by the
Nimbus satellites.
Ex
on

consistin

of radiometric measurements

b

sc&nners

In situ experiments are necessary for an understanding of phenomena on the smallest scale.
- The tridimensional structure of the cloud cover will be examined
with the help of the ARIES radiometer in the configuration
(10.5 - 12.5 microns and 7.9 - 9.6 microns) carried aboard an
aircraft flying at 8 high altitude.
The relationship between the cloud field and the humidity field
will also ba studied bW means of ARIES, although it will be
equipped with channels (10.5 - 12.5 and 6.7 u).
- Cloud displacement measurements at the loc~il scale will be
made with the help of the JANUS radiometer. They will be
compared, firstly, with in situ air measurements and, secondly
wlth the results given by Meteosat.
For all these experiments, our radiometers have to be installed
aboard an aircraft capable of high-altitude flight.
2.4
The L.M.D. is developing a tridimensional deep-convection model
which should be able to function for actual cases in 1979. Its precise
definition is not definitive at the present time: to give some idea,
it would cover a field of apprc%imately 50 km together with a spatial
resolution of approximately 1 km and would extend from the ground to the
tropopause. It will be applicable for large-scale homogeneous horizontal conditions. It will include detailed parametering of condensation,
of the radioactive phenomena of the effects of the soil and of turbulence of less shan mesh scale. It should be able to effectively complete a network of measurements covering a field of the same order of
magnitude.
Its inauguration will require a knowledge of average large-scale
meteorological variables: temperature, humidity, pressure, wind depending on altitude, characteristic soil parameters (rugosity, albedo,
temperature, humidity) and of conditions at the tropopause.
It will have to be controlled by a large number of detailed
measurements of phenomena within a parallepiped of approximately 50 km
on each side and extending as far as the tropop~use. It will be possible
later to give a precise definition of the desirable measurements, but
emphasis should be placed on the importance of El ~ood network of soundings, supplemented if possible by aircraft and Doppler radar measurements.
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,

The operution of the model requires access to a high-capacity
computer for a long period of time and c~nnot be considered unless the
experiment yields a sufficient number of original data.
er ueasurements b

means of a ca tive balloon moored

Not much is known about the struoture of the tropical boundar~
layer, and especially about the variation in this structure when crossing
the equator. If a French ship i8 stationed in the Gulf of Guinea during
W~~EX, it
would be interesting to make north-south cross-sections of the
boundary layer - for example, on meridion 0 from 5 0 S. For this purpose
we intend to use the method used during GATE, BLIP type soundings
(Boundary Layer Instrumentation Package) developed by the Space Science
and Engineering Center of Madison University, which were already used
by the L.M.D. in 1975, are placed at different levels on the cable of a
captive balloon towed by a boat. Viith these devices, it is possible
to determine, at their respective levels, the three components of wind,
temperature and humidity with a measurement of each parameter every 4
seconds.
In addition, an experiment of this kind would provide information
about the meridional structure of the flow of the monsoon. We would
consider carrying it out in collaboration with some other research
organization which might be'interested.
Research Centre of Abid'an for
The ORC has prepared a project for the purpose of making a study
of the Gulf of Guinea; this project consists of two parts:
HIGH-SEAS PART (Operation CIPREA)
Scientific objectives

---~-------

Operation CIPREA (Circulation and Production of the Equatorial
Zone of the Atlantic Ocean) has the following scientific objectives:
- the study of the physical mechanisms (advective and convective
movements, turbulent diffusion, periodic, long-term movements,
etc.) which help to explain the appearance in June-July of
cold, richer surface waters, and which would therefore be conducive to a better development of production phenomena.
- the evaluation of exploitable resources by echo-prospecting the
quantities of bio-masses.
3.2
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The geographic zone used is the equatorial zone included between
meridians 2°W and Bow and latitudes 2°N and 6 0 S; however, this zone will
be extended to cover the entire Gulf of Guinea for the oceanographic
campaigns relating to the development of exploitable resources.

3.3
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This study will begin in May 1978 and will terminate in August
1979; four working periods are planned:
-

from
from
from
from

May to August 1978
November to December 1979
March to April 1979
July to August 1979.

The periods November-December 78, March-April 79 and JulyAugust 79 can be merged with SOP I and 11 if the oceanographers receive
the assurance that they can complete their research programme, which
would give them sizable meteorological coverage.
Facilities
The facilities needed for this programme are the following:
Three moorings,one at the equator for the duration of Operation
CIPREA (May 78 - August 79), the two others being situated on either side
of the equator but for a period not exceeding three months (May 78 August 78)iat each point there will be a surface buoy containing a
climatological unit to record the following data:
- wind speed and direction
- atmospheric pressure,
temperature of dry and humid air,
- ocean temp~rature, at the surface.
Two oceanographic vessels for the period from :May 78 to August
78 and a single vessel for the period between September 78 and August 79.

3.5
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In addition to the Abidjan aRC,

there will be:

E£~~£~_E~t~!£!E~~~~:

the
the
of
the
the

Mediprod group of the CNRS,
Physical Oceanographic Laboratory of the Brest Department
Sciences,
1STPM,
ORSTOM

E~£~!g~_E~£~!£!E~~~~:

the Federal Republic of Germany,
the U.S.A. (University of Rhode Island).
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OOASTAL PART
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The purpose of this part, ~Ihich supplements the first one, io to
study the physical mechanisms which explain the appearance, at certain
points and at certain times of the year, of cold surface waters.

3.7
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The coastal zone lying between Dakar (Senegal) and Pointe-Noire
(Congo); the observation points are the following:
Dakar,
San Pedro,
Abidjan,
Lome,
Ca1 Lopez,
Pointe-Noire.
The station

3.8

of San Pedro has been in service since August 1976.

-Duration
_..- --

It will last for a minimum of 5 years and should begin, we hope,
by the end of 77 or the beginning of 78.

-Facilities
- - -A mooring will be lowered on the continental shelf at a depth of
approximately 100 metres at the observation points mentioned above; each
mooring will also include a surface buoy equipped with a climato1ogical
unit.
3.10

In addition to the Abidjan ORC, the following oceanographic
laboratories have expressed the desire to collaborate in this part of
the project:
the Brest Department of Sciences,
the ORSTOM,
the Universitz of Rhode Island (U.S.A.).

APPENDIX F
STATEMENTS OF CONTRIBUTIONS OF PARTICIPATING COUNTRIES TO WAMEX
Each participating country was asked to summarize its plans for commitments to
WAMEX giving, If possible, an indication if the cQmmitment was firm, highly probable or
conditional.
ALGERIA
I.

Two mobi le radio sounding stations in addition to the WWW station of Tamanrasset
(60680) (which can make 4 soundings per day)

2.

wind radar at Djanet (60670)

3.

precipitation radar in the Asekrem (Hoggar)

4.

Tamanrasset (60680) now I RS per day, wi I I be extended to 2 RS per day in 1977.'
It wi I I be able to make 4 RS during WAMEX.

CHAD
Chad wi I I participate in operation WAMEX by making available its entire existing
surface (12 observing stations) and upper-air networks (I RS/RW, I RW, 4 Pi lot Bal loons).
Chad wi I I make al I the additional observations requested. The station at Faya (64753) wi I I
be included in the upper air network if, by assistance from outside the country, it has
been possible to provide the necessary equipment in time. The main meteorological centre
at Ndjamena (64700) wi I I make one RW per day and a second, if required. The radar at
Ndjamena wi I I be used for continuous monitoring during periods of intensive observations
for the experiment. The sate I I ite reception station at Ndjamena (after additional installation requested from YAP) wi I I undertake the necessary reception (METEOSAT, TIROS N). The
station at Sarh (64750) which should be provided with a radar wind by YAP wi I I make one RW
per day and a second if requested.
CONGO
Surface

Upper-a i r

WAMEX
-

obs/day

obs/day

obs/day

64400 Po i nte No i re

8 obs

I RW, 12Z

2 RW (00, 12Zl

64401 Loubomo

8 obs

I Pi lot balloon

2 Pi lot balloons

64453 Djambala

7 obs

I Pi lot ba I loon

8 surface obs
2 Pilot balloons

64458 Ouesso

8 obs

I RW (12Z)

2 RW (00, 12Z)

64459 Impfondo

7 obs

I Pi lot ba I loon

8 surface obs
2 Pi lot balloons

Remarks:

There is provision for Radar/Wind at Pointe Noire and Ouesso, under YAP,
between 1977-1978. The question of personnel presents!no problems. Brazzavi I le
wi I I be able to make 4 pilot bal loon soundings per day. The telecommunications
capabl I ity at Brazzavl I le wi I I be available for WAMEX for the collection and
broadcast of data.
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FRANCE
Planetary scale

A.
I.

Contributions to providing and operating the METEOSAT geostationary sate I I ite which
wi I I cover the entire African continent.
The Centre for Space Meteorological Studies of the French National Meteorological
Service wi I I be able to provide data sets in non-rea I-time from geostationary and
polar-orbiting satel lites.
The Laboratory for Dynamic Meteorology has offered to undertake the analysis of
METEOSAT data which, in par.ticular, wi II enable. wind fields at several levels over
West Africa to be obtained and wi I I also make it possible to study the movement
of I i ne squa I Is.

2.

Contributions to the programme for buoys in the Southern Hemisphere, enabl ing data
for the South Atlantic Ocean to be obtained.

3.

Contributions to the programme by ships to be located in tropical regions.
Several of the French ships located near the coasts of Africa wi I I provide useful
data for WAMEX.

B.

Regional scale

It is proposed to participate in the network for upper-air observations. A station
would be set up in the Ivory Coast as part of a sub-regional study on convexion (see C below).
It wi I I be possible to make upper-air observations using a DC 7 aircraft AMOR
(DRME) equipped with a data acquisition unit.
Likewise,
observations in the
French expert could
the GARP Activities
C.

it wi I I be possible for the Laboratory for Dynamic Meteorology to make
lower layers and at the surface as part of the operation CIPREA. A
contribute to drawing up detai led plans for WAMEX, in collaboration with
Office.

Sub-regional scale
French contributions are proposed as part of the following sub-regional studies:
- study of convex ion (Facu Ity of Cl ermont-Ferrand, Laboratory for Dynam le
Meteorology, French National Meteorological Service, DRME)
- study of upwel I ing near the coast of West Africa as part of the study CIPREA
WRSTOM, ENEXO).

The Laboratory for Dynamic Meteorology (CNRS, France) has offered to make various
observations during WAMEX, using constant-level bal loons, tethered bal loons and airborne
radiometers, which wil I be made avai lable for scientists.
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GHANA
I.

The radio-sonde station at Tamale (65418) wi I I undertake to make 4 radio-sonde
ascents per day during WAMEX (highly probable)

2.

The radar-wind station at Accra wi I I provide 2 observations (and if necessary)
4 observations per day (highly probable)

3.

The surface synoptic observations wi I I be provided as usual (highly probable)

4.

Ghana can provide a bui Iding which wi I I serve as a launching site for constant
level balloon ascent, if required (highly probable).

IVORY COAST
I.

Upper Air Stations - present situation
06

00
Abidjan
Man
Bouake
Tabou

65578
65548
65555
65592

Pi
Pi
Pi
Pi

lot
lot
lot
lot

Pi
Pi
Pi
Pi

lot
lot
lot
lot

12

18

RS/RW
RW
Pi lot
Pi lot

Pi
Pi
Pi
Pi

lot
lot
lot
lot

Situation foreseen by WWW and feasible for FGGE and WAMEX

Abi djan
Man
Bouake
Tabou
2.

65578
65548
65555
65592

00

06

12

18

RS/RW
RW
P
P

P
P
P

RS/RW
RW
P
P

P
P
P
P

to

Network of Surface Stations
Total implementation of WWW network.

MALI
I.

The entire surface network (18 synoptic stations) and other rainfal I or cl imate
stations wi I I be used for WAMEX, and also the upper-air network.

2.

Establ ishment of a RW station at Mopti
Ent i re Iy the respons i bi I i ty of Ma I i (2 sound i ngs) or the WMO VAP
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3.

Radiosonde at Bamako!Senou
2 soundings per day for 4 months:

YAP for WWW. As regards the two other additional soundings, the initiative wi I I rest with the Headquarters of ASECNA (ref.
Resolution of the last counci I of Ministers of the Agency at Librevi lie).

4.

Staff
An engineer could be detached for WAMEX at the request of the Project Manager.

NIGER.
Niger wi II participate fully in Operation WAMEX and, if necessary, wi II arrange
for additional observations (surface and upper-air), cal led for by the Experiment, to be
made.
Thus, the synoptic, climatological and rainfall networks in Niger will be placed
at the disposal ofWAMEX.
The Radiosonde station at Niamey, the Radiowind station at Agadez and the P.P. I.
Radars instal led at Niamey and Zinder, which are of special Interest to those in charge of
the Operation,could be brought into intensive operation for short periods, in order to
provide additional information for the operational headquarters.

NIGERIA
Nigeria's participation in FGGE!WAMEX wi I1 be as follows:

ir-:l
i

I.

Efforts wi I I be made to bring to early completion al I WWW programmes. The upper
air stations at Kano, Minna and Lagos in the country are fully operational, four
other radiosonde stations are expected to be establ ished at Port-Harcourt, Yola,
Madkuadi and Sokoto before the commencement of the FGGE!WAMEX.

2.

Faci I ities at Kano R.T.H. wi I I be further expanded to cope with data flow from
Nigeria's area of responsibi I ity during the FGGE.

3.

Nigeria wi I I explore the possibi I ity of providing and deploying two drifting
buoys over the Atlantic Ocean.

4.

Explore the possibi I ity of collaboration with the Nigerian Institute of Oceanography for the provision of a ship for marine observation during FGGE!WAMEX.
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SENEGAL
I.

The implementation of the WAMEX requirements,upper air stations at Dakar and
Tambacumbar are highly probable. The implementation of the station at
Ziguinchor is conditional.

2.

The provision of a ship (Laurent Amaro) is conditional.

3.

Special efforts to provide communication I inks, SSB and a Dakar-Kano I ink,
are under consideration.

4.

Radiometric observations at 5 stations are possible (firm commitment).

UNITED REPUBLIC OF CAMEROON
I.

Firm Commitments
Surface synoptic observations in the framework of WWW, including the telec:ol11munications;
PILOT Bal loon observations in the WWW Plani
radiosonde/RW per day at Douala (64910);
RW/day at Ngaoundere (64

2.

Highly probable commitment
• I additional RS/RW per day at Douala

3.

Probable
. I additional at Ngaoundere

4.

Possible
. RW system at Batouri, and 2 RW per day during SOP I I.
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UPPER VOLTA
Upper-air ObservaTions

Upper Volta

WWW
RW

Ouagadougou
Bobo-Dioulasso

WAMEX

FGGE
RS

00

12

x

x

00

RW
12

RS

00

12

00

x

x

x

x

x

12

The installation of RW equipment at Bobo requires a considerable infrastructure,
Remarks:
the cost of which should be calculated for inclusion in the next national budget. Finally,
the commitments at Bobo are not yet firm, but wi I I be confirmed, or otherwise, at the next
WAMEX planning meeting.

GARP PUBLICATIONS SERIES
No. 1 An Introduction to GARP
No. 2 COSPAR Working Group VI Report to JOC - Systems Possibilities for an Early GARP Experiment
(out of print)
No. 3 The Planning of the First GARP Global Experiment (out of print)
No. 4 The Planning of GARP Tropical Experiments (out of print)
No. 5 Problems of Atmospheric Radiation in GARP
No. 6 Numerical Experimentation Related to GARP
No. 7 The GARP Programme on Numerical Experimentation
No. 8 Parameterization of Sub-Grid Scale Processes
No. 9 The Basic Data Set Project
No.10 Methods for the Approximate Solution of Time-Dependent Problems
No. 11 The First GARP Global Experiment - Objectives and Plans
No. 12 The Complete Atmospheric Energetics Experiment (CAENEX)
No.13 The Air Mass Transformation Experiment (AMTEX)
No.14 Modelling for the First GARP Global Experiment
No. 15 Four-Dimensional Assimilation of Meteorological Observations
No. 16 The Physical Basis of Climate and Climate Modelling
No.17 Numerical Methods Used in Atmospheric Models
No.18 The Monsoon Experiment (MONEX)

GARP SPECIAL REPORTS
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.

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

No. 15
No. 16
No. 17
No. 18
No.19
No. 20
No. 21
No. 22
No. 23
No. 24

Report of Planning Conference on GARP - Brussels, March 1970
Report of Interim Planning Group on GARP Tropical Experiment in the Atlantic - London, July 1970
Report of the First Session of the Tropical Experiment Council- Geneva, February 1971
Report of the First Session of the Tropical Experiment Board - Geneva, February 1971
Report of the Second Session of the Tropical Experiment Board - Geneva, December 1971
Report of the Third Session of the Tropical Experiment Board - Geneva, April 1972 (out of print)
Report of the Second Session of the Tropical Experiment Council- Geneva, September 1972
Report of the Planning Conference on the First GARP Global Experiment - Geneva, September 1972
Report of the Fourth Session of the Tropical Experiment Board - Geneva, March 1973 (out of print)
Report on Special Observing Systems for the First GARP Global Experiment - Geneva, February 1973
Report of the Fifth Session of the Tropical Experiment Board - Geneva, December 1973
Report of the Sixth Session of the Tropical Experiment Board - Geneva, April 1974
Report of the Meeting on Drifting Buoys for the First GARP Global Experiment - Geneva, March 1974
Report of the First Session of WMO Executive Committee Inter-Governmental Panel on the First GARP
Global Experiment - Geneva, October 1974
Report of the Seventh Session of the Tropical Experiment Board - Geneva, February 1975
Report of the Meeting of Experts for the Development of a Data Management Plan for the FGGEWashington, April 1975
Report of the Second Session of WMO Executive Committee Inter-Governmental Panel on the First
GARP Global Experiment - Geneva, September 1975 (in preparation)
Report of the Inter-Governmental Planning Meeting for the First GARP Global Experiment - Geneva,
February 1976
Report of the Extraordinary Session of WMO Executive Committee Inter-Governmental Panel on the
First GARP Global Experiment - Geneva, February 1976
Report of the Eighth Session of the Tropical Experiment Board - Geneva, May 1976
Report of the Planning Meeting for the Monsoon-77 Experiment - Colombo, Sri Lanka, May 1976
Report of the Third Session of WMO Executive Committee Inter-Governnlental Panel on the First GARP
Global Experiment- Geneva, July 1976
Report of the First Planning Meeting for the West Mrican Monsoon Experiment (WAMEX) - Dakar,
November-December 1976
Report of the Fourth Session of WMO Executive Committee Inter-Governmental Panel on the First
GARP Global Experiment - Geneva, February 1977

By arrangement between ICSU and WMO, these
publications are on sale and copies can be obtained
from the Secretariat of the World Meteorological
Organization, Case postale No. 5, CH-1211 Geneva 20,
Switzerland.

GATE REPORTS
No. 1
No. 2
No. 3
No. 4
No. 5
No. 6
No. 7
No. 8
No. 9
No.lO
No.11
No. 12
No. 13
No. 14
No. 15
No.16
No. 17
No.18
No.19
No.20

Experiment Design Proposal for the GARP Atlantic Tropical Experiment
Pre-GATE Tests and Studies
The Central Programme for the GARP Atlantic Tropical Experiment
The Radiation Sub-programme for the GARP Atlantic Tropical Experiment
The Boundary-layer Sub-programme for the GARP Atlantic Tropical Experiment
The Synoptic-scale Sub-programme for the GARP Atlantic Tropical Experiment
The Convention Sub-programme for the GARP Atlantic Tropical Experiment
The Oceanographic Sub-programme for the GARP Atlantic Tropical Experiment
International Operations Plan, Parts I, IV, VI, VII, for the GARP Atlantic Tropical Experiment
Ship Operations for the GARP Atlantic Tropical Experiment. International Operations Plan, Part II
Aircraft Plan for the GARP Atlantic Tropical Experiment. International Operations Plan, Part III
Telecommunications for the GARP Atlantic Tropical Experiment. International Operations Plan, Part V
The International Data Management Plan for the GARP Atlantic Tropical Experiment
Preliminary Scientific Results (Vols. I and II) of the GARP Atlantic Tropical Experiment
Report on the Field Phase of the GARP Atlantic Tropical Experiment - Operations
Report on the Field Phase of the GARP Atlantic Tropical Experiment - Scientific Programme
Report on the Field Phase of the GARP Atlantic Tropical Experiment - Meteorological Atlas
Report on the Field Phase of the GARP Atlantic Tropical Experiment - Aircraft Mission Summary
Report on the Field Phase of the GARP Atlantic Tropical Experiment - Summary of Data Collected
The Final Plan for the GATE Sub-programme Data Centres

