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FOREWORD
Since the previous session (July 1976) of the Executive Committee Intergovernmental Panel on the First GARP Global Experiment, significant steps taken
by certain Member countries, international organizations, and the Secretariat
itself, have enabled us to reach a position very much closer to the goal of a
fully-implemented global experiment based upon the central objective and scientific
requirements specified by the Joint Organizing Committee. That is not to say,
however, that we must be satisfied with the status of commitments to the Experiment
at the time of this session. Only a relatively modest additional effort will
provide for the full implementation of this unique experiment which has such great
potentialities for meteorology and mankind.
The Panel has reviewed realistically and carefully the several elements
of the Basic and Special Observing Systems, the Global Telecommunications System,
and the Data Management System that are required for fulfilment of the requirements
for a successful global experiment. The decision to recommend that the Executive
Committee confirm that we continue with the planning and implementation of this
highly complex and unprecedented global experiment is warranted. The advice of
the Joint Organizing Committee that a global experiment is possible with presently
committed resources, and the tremendous efforts of many Member countries with
respect to past and expected future commitments, do give us good reason to expect
that the Experiment can be carried out on schedule and essentially in the form
proposed by the JOC.
The contents of this report reflect the fact that the fourth session of
the Panel took place at a very critical juncture in the planning stages of the
FGGE. The presence of senior representatives of countries, as well as two members
of the Executive Committee itself, helped to assure that a number of constructive
recommendations were formulated. These are addressed to the JOC for additional
scientific counsel concerning the scope and nature of the Experiment, to the
Executive Committee for its approval of the conduct of the planned experiment,
and to Member countries for relatively modest additional contributions. These
are summarized for convenience in the first section of this report.
The Panel is to be commended for the very effective way in which it
successfully completed its extremely arduous task of making clear what are the
central issues and how to cope with them. It remains, inevitably, for each of
us, in whatever our national or international capacities, to carry on with the
final efforts at all levels to assure the full success of the Global Experiment.

(D.A. Davies)
Secretary-General

SUMMARY AND CONCLUSIONS
1.

Background

A year ago the Panel at its Extraordinary session (February 1976) presented
a report on the status of the Global Atmospheric Research Programme's First GARP
Global Experiment. Many deficiencies were noted.
On the basis of the information available to it, the twenty-eighth session
of the Executive Committee confirmed its decision that the First GARP Global Experiment
should be implemented according to its present schedule and scope. Taking into account
the fact that there are still several uncommitted elements of the FGGE observing system,
the Executive Committee requested the JOC to consider the minimum level of implementation of the observing system required for a meaningful experiment that will satisfy
the central objective of the FGGE. The Executive Committee was of the opinion that
the Joint Organizing Committee could also identify and advise on what kind of meaningful experiment could be carried out with the various levels of resources avail"ble.
The third session of the Inter-governmental Panel which met in July 1976
noted the JOC views on commitments to the FGGE observing system expressed during the
twelfth session of the Committee in response to a request of the WMO Executive Committee
(twenty-eighth session). The Panel paid particular attention to the JOC statement
that the central objectives of the FGGE as envisaged by the JOC will not be attained
if the requirements for the FGGE observing systems are not met, or are not nearly met.
The Panel agreed at its third session that the JOC should be informed by
1 January 1977 of the extent to which the observing and data management systems are
likely to be implemented by the time of the FGGE.
The Panel further requested the JOC to consider the most expedient way to
utilize the resources available to achieve to the maximum possible extent the objectives of GARP and to submit the JOC suggestions to the fourth session of the Panel
(14 to 18 February 1977).
As a response to this request, the JOC Board for the FGGE (January 1977)
made the following major conclusions:

(i)

The Global Experiment as originally conceived is not possible with
present resources;

(ii)

A scientifically rational global experiment is po.sible with present
resources;

(iii)

A relatively modest increase in resources would restore this unique
opportunity to conduct a Global Experiment to satisfy fully the
central objective of the FGGE.

- 2 When making these conclusions, the Board had in mind that since the third
session of the Panel many but not all of the deficiencies have been removed.
With respect to the second conclusion above, the Board stated:
"The central objective of the FGGE has been to provide a data base for
experiments directed toward extending the time range of numerical prediction. With
present resources, it will still be possible to carry out such investigations. However, it is certain that the lower resolution in the tropics will seriously limit
the time range of validity of such experiments".
2.

Major decision

The Panel, taking into account the latest statements of contributions to
the Experiment and the scientific assessment of the Experiment by the JOC agreed
that a global atmospheric experiment can be conducted. The Panel recommended that
the Executive Committee consider the outline of the summary version (Part A) of the
FGGE Implementation Plan and revised time schedule for the Experiment as presented
in the report and approve them, if the Executive Committee agrees that the Experiment
should be conducted. The Panel resolved to make every effort to remove the remaining
deficiencies in the originally conceived observing system, and to make more effective
use of the new composite observing system and the other resources that will be available.
While it was recognized that the JOC had indicated that a scientifically
rational experiment could be conducted on the basis of presently known commitments,
the Panel had some concern about the potential decrease in the time-range of predictability experiments and, as a consequence,_ the reduced possibility to test prediction
models for the medium and long-range.
The Panel:

H

(i)

requested the JOC to make a quantitative estimation of the decreased
possibility to test prediction models for medium and longer range,
in view of presently known commitments to the Global Experiment.

CH)

asked the JOC to evaluate the i-ncreased benefits to be obtained if
the Global Experiment will be implemented as originally conceived.

Bearing in mind the contribution of the Experiment to the Second GARP
Objective - Climate, the Panel requested the JOC to investigate to what extent the
data to be collected during the experiment will support, within the limits of a
single year's sampling, the development of a modelling capability to explore the
nature of climatic variations.
Timing
The Panel agreed that in order to ensure that major observing systems are
fully available for the Experiment, the following revised time schedule should be
established:

3.

Build-up year

1 December 1977 - 30 November 1978

Operational year

1 December 1978 - 30 November 1979

Special Observing Period I

5 January 1979 - 5 March 1979

Special Observing Period 11

1 May 1979 - 30 June 1979

Improvement of the observational and data-collection systems

The Panel noted that since its last session, the following improvements of
the above systems were achieved:
- Almost all of the 300 drifting buoys needed for the southern hemisphere
have been firmly committed;
- Definite ship commitments are improved over a year ago;
- Specifications for TWOS' Navaid equipment have been completed. The manufacturer has been selected and resources have been made available to carry
out the development and equip ships for observations in the tropics;
- All geostationary satellites are on schedule and contingency plans for
their possible replacement exist for most of them;
Equipment to obtain meteorological data from commercial aircraft via
satellite (ASDAR) has been demonstrated and will be available in time
for FGGE;
More commitments were obtained to establish new upper-air stations identified as indispensable for the Experiment and to upgrade observational
programme of stations in the tropics and the southern hemisphere;
- Commitments have been made or confirmed for almost all data centres within the Level II-b data management scheme.
The Panel also noted the progress in development of the use of asynoptic
data in the last few years. The classical arrangement of meteorological data is in
the synoptic mode. Recently developed platforms (satellites, buoys, etc.) provide
the data in an asynoptic mode. Very sophisticated four-dimensional assimilation
techniques using optimum interpolation have now been developed and tested extensively
during many observing systems simulation experiments. As a result of these development§ the meteorological community is now much better prepared than before to handle
the data sets from the Experiment in an efficient and optimum manner.
4.

Remaining deficiencies

The Panel noted some major deficiencies which still remain in comparison
with the original JOC requirements for the observing and data collection systems
for the Global Experiment:

- 4 -

- The number of tropical wind observing ships committed is significantly
less than required to provide for a horizontal resolution about 500 km
in the tropics;
- some commitments for ships are only probable or tentative but not firm;
- more resources for additional Navaid units are needed;
commitments to establish several critical upper-air stations in the
equatorial zone and the southern hemisphere still are not made;
- one of the OMEGA stations may not be available in time for the Experiment
although the affected area is smaller than previously estimated;
- two data centres within the Level II-b data flow are still to be committed;
- not all special observing systems will be available for the entire two
months of the SOPs.
The Panel also recalled that a deficiency in the observing system for the
southern hemisphere will be the lack of accurate wind observations in the lower
stratosphere, in particular, due to the absence of the southern hemisphere constantlevel balloon system.
5.

The Composite Global Observing System

5.1

\~orld

Weat'her Watch

The Panel viewed with concern the present state of implementation of the
Global Observing System (GOS) and the Global Telecommunications System (GTS). While
the Panel noted some recent improvements and upgrading in telecommunications, it was
informed that in some regions (particularly RA I and RA Ill) the implementation of
the GOS and GTS had declined over the past year. The Panel cannot stress too strongly
that the full implementation of GOS and GTS is essential for the success of FGGE and
that every effort must be made to achieve this objective. In addition to the action
necessary to implemen..t the GOS and GTS, every effort should be made to establish
wind-finding stations in equatorial regions, preferably for the years 1978/1979,
with highest priority for SOP-I and SOP-II.
With regard to the Global Data Processing System (GDPS), the Panel recognized the need for ffrmcommitments from World Meteorological Centres (WMCs), Regional
Meteorological Centres (RMCs) and Regional Telecommunications Hubs (RTHs) to carry
out the responsibilities specified in the "International GDPS Plan to support the
FGGE".

- 5 -

The basic observing system consisting of the WWW surface-based observations
of the globe is supplemented by five geostationary satellites (two provided by the
U.S.A. and one each by the European Space Agency, Japan and the U.S.S.R.), and four
polar-orbiting satellites, two each by the U.S.A. and U.S.S.R. The geostationary
satellites will provide coverage at all longitudes over the equatorial areas and
substantial coverage over the mid-latitudes. They will also provide large amounts
of wind data at several tropospheric levels. The polar-orbiting satellites will
yield global coverage of cloud patterns and of temperature profiles.
5.2

The composite observing system in the equatorial tropics

These are particularly important because numerical experiments have revealed
that it is necessary to obtain detailed wind observations in the belt from about
looN to lOoS with a resolution not necessary at higher latitudes. The composite
system for this region consists of:
(a)

The World Weather Watch System (efforts should continue to secure a substantial increase in the yield of the WWW surface-based observations from all
parts of the globe);
Tropical Wind Observing Ships, TWOS, which will be taking observations
during the two Special Observing Periods. The strategy to be employed
with respect to the allocation of tropical wind observing ships will be
according to the following priorities:
- The first goal is to obtain a homogeneous coverage over all oceanic areas
of about 700 km horizontal resolution;
- Additional ship resources should be used to increase the resolution in
the so-called active regions with the goal of obtaining a 500 km horizontal resolution everywhere in these areas;

(c)

Dedicated aircraft releasing dropsondes when flying tracks within the
equatorial belt;

(d)

Constant-level balloons launched within the belt and floating at about
140 mb which will supplement the observations under (c);

(e)

Geostationary satellites providing information for wind determination;

(f)

Commercial aircraft making meteorological observations by conventional
and automated means (e.g. AIDS and ASDAR).

- 6 5.3

The composite observing system for the southern hemisphere
This system will consist of:

(a)

The basic system (WWW and the polar-orbiting satellites);

(b)

The drifting buoy system;

(c)

The geostationary satellites;

(d)

Commercial aircraft making meteorological observations by conventional
and automated means (e.g. AIDS and ASDAR).

Present commitments are sufficient to secure that these observing systems
can be implemented thus permitting a better determination of the structure and motion
of the southern hemisphere than ever in the past. The indications of recent numerical
experiments are that the above systems will significantly improve the quality of the
analyses and thereby the weather predictions in the lower half of the troposphere.
6.

Data management

The data obtained during the Experiment will be of unprecedented magnitude,
complexity and variety. Commitments by many nations and institutions to carry out
specific tasks in the complex data management plan are now sufficient to guarantee
that the data from the Experiment will be collected and analysed in detail. As a
matter of fact, commitments for all but two components in the detailed II-b management plan are now received. Similarly, two firm commitments for the production of
complete global III-b data sets for the entire period of the Experiment are in hand.
7.

Regional programmes during the FGGE

The regional programmes (MONEX, WAMEX and POLEX) are being further developed.
These should be viable programmes in their own right, and will supplement the Global
Experiment in their respective geographical regions. An impressive array of observational commitments have been made and the next steps in detailed planning must be
carried out.
8.

H

Oceanographic programmes

The Panel recognized that there are many scientific problems of the oceans
and the atmosphere in which common and joint research will contribute to the advancement of both sciences. The need to finalize the oceanographic programme, therefore,
that would be of mutual interest to oceanographers and meteorologists was emphasized,
especially insofar as they will contribute to the objectives of the Global Experiment,
its observational requirements, and· the longer-term climate objectives of GARP. In
this connexion, the Panel expressed its concern at the relatively slow rate at which
the oceanographic programme for the FGGE is evolving, and it emphasized the need to
provide oceanographic data that will be adequate, timely and readily available for
the purposes of FGGE and GARP generally.

- 7 9.

Research aspects of the FGGE

The ultimate benefits of the FGGE will result from research based upon the
data base conducted during the Experiment. This research will be conducted by
scientists throughout the world over a period of many years following the observational phase. Under the leadership of the JOC, a number of international activities
have been initiated to foster and co-ordinate a productive research programme leading
to greater understanding of global weather processes and improved capabilities to
predict their course. A most constructive example is the JOC FGGE Research Coordination Conference scheduled for April 1977, which will produce a preliminary
inventory and assessment of research plans throughout the world. Other efforts
are planned by the JOC for the years preceding and following the FGGE, and the
Panel heartily supports this important work.
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ORGANIZATION OF THE SESSION

1.1

Opening of the session

The fourth session of the Inter-governmental Panel on the First GARP Global
Experiment was opened by the Chairman, Mr. B. Gosset, at 10.00 a.m. on 14 February
1977 in the WMO Headquarters in Geneva. Dr. D. A. Davies, Secretary-General of WMO,
welcomed the participants and remarked on the high responsibilities that are carried
by the Panel at this critical juncture in the planning. of the Global Experiment.
Professor T. Malone, representing the International Council of Scientific Unions,
addressed the participants on the research aspects of the Experiment and the longsustained ICSU involvement (Appendix A). The chairman commented on the principal
activi ties of the Panel in respect to assuring the fulfilment of the complete
requirements for Special Observing Systems, data management and related activities
in order to provide a substantial data base for the research aims which are the
culmination of the Experiment. At this point several members made statements
concerning the level of implementation of the Experiment and the benefits that
are expected to derive from it, not only with respect to extended-range weather
forecasting, but with respect to laying the basis for understanding climatic
variations.
The list of participants is given in Appendix B.
1. 2

Approval of the agenda
The provisional agenda was adopted, as given in Appendix C.

1.3

Programme of work of the session

The Panel agreed to meet in plenary to discuss overall policy with respect
to the agenda items and to make known some of the ideas that participants had with
respect to certain critical items. Following that, ad hoc working groups would be
established to consider and report to plenary on the following aspects of the agenda:
Working Group I:
Present Status of Commitments
Level of Implementation
Satelli te Observing System
H

Timing of the Global Experiment and Deployment Strategy
Oceanographic Programme
Research Aspects

- 9 Working Group 11:
Implementation Plan
Working Group Ill:
Regional Experiments
2.

PRESENT STATUS OF COMMITMENTS

2.1
The Panel was informed that recent statements by individual Members
have provided information on commitments to the various components of the Special
Observing Systems, either through direct contributions and implementation of elements
of a system, or through contributions in cash. These were gratefully acknowledged
by the Panel and are included in the summary Tables 1 and 2 below and in Appendix D.
They have been instrumental in developing the basis for the Panel's belief that a
scientifically rational and valid Global Experiment can be achieved.
2.2
Another vital element in the achievement of a successful Global Experiment
is the operation of an effective World Weather Watch, including the Global Observing
System (GOS) and the Global Telecommunications System (GTS). In making its assessment
concerning the status of the Observational Phase of the Experiment, the Panel considered
the status of the GOS and GTS, especially with regard to the stated FGGE requirements
in the tropics and southern hemisphere. Appendix E indicates the degree of implementation, the present performance of the GTS, and the firm commitments expected to be
met by the time the Global Experiment is under-way.
2.3
The Panel welcomed the efforts of Members in this regard and emphasized
the need for effective operation of all elements of the GOS and GTS to ensure that
maximum data output is achieved. The Panel noted, however, that there is in certain
areas a tendency to diminish the existing observational network due to shortage of
resources. It is important that action be taken to stop this tendency and that
observations withdrawn be re-established (see paragraph 4.2).
2.4
With respect to the ASDAR system (paragraph 4.2.1) as a potential element
in the WWW Global Observing System, the Panel welcomed the U.S.A. offer to contribute
seven prototypes for testing aboard commercial aircraft before and during the Global
Experiment. The Panel also noted the contribution of those countries who have agreed
to carry the ASDAR system and urged other countries to buy operational ASDAR systems
which could be flown during the FGGE.
The Secretary~General was reguested to continue his Qctivities with
respect to monitoring the operation of the GOS and GTS in order to
assist Members in effecting the optimum operation of the WWW system.
2.5
The Panel was informed of the efforts being made by the WMO Secretariat
and Members with respect to the continued improvement of the Aircraft Integrated Data
System (AIDS), AIREPS and Voluntary Observing Programmes aboard ships as important
sources of data in many regions of the world where the WWW surface-based system
cannot be otherwise implemented.
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The Panel ursed that the Secretary-General continue the~e efforts and
pointed out the special need for observations during the Speciai Observing Periods
of the Global Experiment, if in fact they cannot be continued throughout the
entire period of the Experiment, and especially in the tropics and southern
hemisphere.
2.6
In its review of the planning for the regional experiments that are to
be adjuncts to the Global Experiment, the Panel considered that it was of importance
to identify the commitments by Members to the particular regional experiments, namely
MONEX, WAMEX and POLEX. The Panel agreed, also, that some, if not all, of the
commitments to the regional experiments can be considered to be contributions to
the Global Experiment as well. This is especially relevant in connexion with
Tropical Wind Observing Ships that might be used in 'che zone from lOoN to lOOS
between the periods of observational activity for the winter and summer monsoons.
The Panel recommended that the Secretary-General prepare for the twentyninth session of the Executive Committee a summary of the commitments
by Members to the GARP regional experiments, and that the summary be
updated for presentation at the fifth session of the Panel.

3.

LEVEL OF IMPLEMENTATION OF THE GLOBAL EXPERIMENT

3.1
The Joint Organizing Committee for GARP (JOC) had been requested by
the Executive Committee (EC-XXVIII) and the Panel (third session) to consider the
question of the kind of Global Experiment that could be carried out given the
present status of commitments to the Special Observing Systems. The JOC Board for
the FGGE, acting for the JOC, considered all of the pertinent aspects, including
the results of two Observing Systems Simulation Experiments (Report of the first
session of the JOC Board for the FGGE, January 1977). The Board concluded that
a scientifically rational Global Experiment is possible with the present resources,
although a Global Experiment as originally conceived is not possible. However,
the Board emphasized that a relatively modest increase in resources would restore
the unique opportunity to conduct a slobal experiment to satisfy fully the central
objective of the "FGGE.
The Panel recommended that the Executive Committee consider the implementation plan presented in Section 4 of the fourth session report of
the Panel and the revised time schedule in Section 5, and approve them
if the Committee agrees that the Experiment should be conducted.
H

3.2
While it was recognized that the JOG had indicated that a scientifically
rational experiment could be conducted on the basis of presently known commitments,
the Panel had some concern about the potential decrease in the time-range of
predictability experiments and, as a consequence, the reduced possibility to test
prediction models for the medium and long-range.

- 11 TABLE 1

SUMMARY OF COMMITMENTS TO THE FGGE OBSERVING SYSTEMS
Commitment

FGGE Observing Systems

Requirements
Firm and
Probable

Tentative

Additional
Commitments
Needed

Basic Observing System
- WWW Surface-based
Observing Systems

26 new stations
40 stations
upgraded

15
22

-

9*
18*

-

-

2

- Polar Orbiting Satellites

4

4

- Geostationary Meteorological Satellites

5

5

-

-

5
300(1)

-

-

Special Observing Systems
- Aircraft/dropsonde
- Tropical Constant Level
Balloons

5 tracks
300

- Tropical Wind Observing
Ships

SOP-l :
SOP-11:

50
50

22-24(2)
29_31(3)

6_7(4)
5_6(4)

19-22
13-16

- Upper wind systems
(radar or Navaid)
for TWOS

SOP-l :
SOP-11 :

50
50

33_34(5)
38_39(6)

-

16-17
11-12

10

-

- Dri fting Buoys

300

290

* See Appendix E for details
NOTES:

A range of values is given below since some ships, while committed, have
been specified as operating in either SOP-l or SOP-ll, but not in both.

(1)

Depends on suitable agreement between U.S.A. and France

(2)

These include 14 to 15 firm commitments and 8-9 probable commitments

(3)

These include 21 to 22 firm commitments and 8-9 probable commitments

(4)

Additional ships have been committed to the FGGE, but at present they do not
plan to operate in the zone assigned to TWOS

(5)

Existing upper-air sounding systems total 14-15. Cash contributions have made
it possible to provide 13 Navaid Sounding Systems. An additional 6 systems will
be provided in kind by Members

(6)

Existing upper-air sounding systems total 19-20. Cash contributions have made
it possible to provide 13 Navaid Sounding Systems. An additional 6 systems will
be provided in kind by Members.

- 12 TABLE 2 ANALYSIS OF COMMITMENTS TO THE FGGE LEVEL II-b AND
III-b DATA MANAGEMENT SYSTEM

FGGE Level II-b Data Management

Firm commitments

Level II-b Surface based Data Centre

U.S.S.R.

Level II-b Space-based. and Special
Observing Systems Data Centre

Sweden

- Area Sub-centre for RA 1, RA VI and
part of RA II

United Kingdom

-' Area Sub-centre for U.S.S.R. and
Mongolian Territory

U.S.S.R.

- Area Sub-centre for RA Ill, RA IV
and Antarctica

U.S.A.

- Area Sub-centre for RA II (in part) and RA V

Japan

- Polar Orbiting and Geostationary
Meteorological Data Sets Production

ESA, Japan,
U.S.S.R., U.S.A.

- Tropical Wind Observing Ship (radar) Data Centre

U.S.S.R.

- Tropical Wind Observing Ship (Navaid) Data Centre

Finland (probable)

- Aircraft Dropwind Data Centre

U.S.A.

- Tropical Constant Level Balloon and
Drifting Buoy Data Centre

France

- Special Aircraft Data Centre

None

- Mobile Ship Data Centre

FRG

- Specialized Oceanographic Dota Centre
(operational data)

FRG

- Non-real time oceanographic data

None

FGGE Level III-b Data Management

Firm commitments

H

Level III-b Data Production

European Centre for
Medium Range Weather
Forecasting (ECMWF)

Level III-b Data Production

U.S.A.

- 13 The Panel:
(i)

requested the JOC to make a quantitative estimation of the
decreased possibility to test prediction models for medium
and longer range, in view of presently known commitments to
the Global Experiment.

(ii)

asked the JOC to evaluate the increased benefits to be obtained
if the Global Experiment will be implemented as originally
conceived.

3.3
Bearing in mind the contribution of the Experiment to the Second GARP
Objective - Climate, the Panel requested the JOC to investigate to what extent the
data to be collected during the Experiment will support, within the limits of a
single year's sampling, the development of a modelling capability to explor~ the
nature of climatic variations.

3.4

The Panel recommended that the Secretary-General develop a revised
plan for implementing the Global Experiment on the basis of the somewhat lesser level of implementation than originally conceived, in order
to provide guidance to Members in their planning of national efforts.
At the same time, the Panel strongly recommended that the SecretaryGeneral continue his energetic efforts to obtain commitments from
Members and international organizations in order to achieve the full
implementation of the FGGE.

4.

IMPLEMENTATION/OPERATION

PLAN

The Panel approved the basic outline and style of the summary version
(Part A) of the FGGE Implementation Plan, but requested the WMO
Secretariat to make the necessary changes in commitments, schedules,
and needed additions, and distribute the revised version of Part A
by 1 May 1977•.
4.1

Management and operation of the FGGE

4.1.1
The FGGE will employ a complex mixture of both proven operational
observing systems such as the World Weather Watch and special-purpose observing
systems implemented for the period of the Experiment alone. Most of the elements
of this composite observing system will have their own management capabilities.
However, the JOG and the WMO Executive Committee Inter-gQvernmentgl pgnel for the
FGGE have previously recognized that machinery should exist to detect and correct
deficiencies which may not be recognized by individual operators and which are not
covered by the Plan for Monitoring the Operation of the WWW, but which still require
co-ordinated action at the international level.

-. 14 4.1.2
In particular it was recognized that there existed a need for an
operational management mechanism and that the responsibility for its planning and
implementation rested with the WMO Secretariat. The Secretary-General was therefore requested by the last session of the Panel to develop concrete proposals
for an operational management mechanism for the Global Experiment.

4.1.3
The Panel considered and approved in principle the proposal for the
management of the FGGE developed by the Secretary-General and depicted graphically
in Figure 1. The components and their functions may be summarized as follows:
(i)

WMO Executive Committee
Makes major decisions regarding the implementation of the FGGE,
on the basis of recommendations by its Panel on the FGGE and
the scientific guidance of the JOC.

(H)

WMO Executive Committee Inter-governmental Panel on the FGGE
Formulates and prepares for the WMO Executive Committee the
final programme for the Experiment, taking into account advice
by the JOC and the JOC Board for the FGGE. Supervises continually
the planning and implementation of the FGGE and the regional
experiments.

(iii)

Joint Organizing Committee
Makes recommendations regarding the planning of the FGGE and
the regional experiments, particularly with regard to the
scientific objectives and their priorities. Evaluates adequacy
of plans in terms of the scientific objectives of the Experiment.

(j.v)"

JOG Boa r.d for the FGGE
Acts on behalf of the JOC between sessions of the latter.
Evaluates impacts of deficiencies and advises on the implementation of reserve, contingency, and emergency plans. During the
Experiment (and particula.rly during the SOp's) maintains an
alert status to respond to contingencies. Specifically, Members
of the Board must be available for telephone consultation within
24 hours during the two SOP's.

H

(v)

World Weather Watch (NMC's, RTH's, WMC's)
Conduct real-time and non-real-time monitoring as outlined in the
Plan for Monitoring the,Operation of the WWW developed by the
Extraordinary session of the Commission for Basic Systems (CBS).
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- 16 Under this plan/ non-real-time monitoring reports are being
provided to the Secretary-General for analysis and corrective
action/ for example/ by providing Held experts able to assist
countries with maintenance of equipment.
(vi)

Observing system management focal points
A single point. for status information and international operational co-ordination musi be provided for each component of the
composi te observing system. This focal point would be responsible for monitoring the actual operational performance of its
observing system in terms of performance of schedule observations
and quality of observation. Status reports would be provided
regularly to the FGGE Operations Centre. This focal point would
then respond/ within its limits of capability and authority/ to
requests for corrective actions transmitted by the FGGE Operations
Centre. The required focal points are listed below/ together
with assignment of national responsibility where known:
Aircraft Dropsonde System (United States)
Tropical Constant-Level Balloon System (United States)
Drifting Buoy System - Deployment (Canada)
Dri fting Buoy System - Operations and Data Processing
(France and Canada)
Satellite Systems (U.S.A./ U.S.S.R./ ESA, Japan)

(vii)

National points of contact for TWOS
A single point of contact must be established in each country
providing ships for the Experiment. This agency must be able
to provide timely status reports on its nation's ships/ including
prompt notification of any deviations from scheduled observing
plans. The agency should/ of course/ be able to exercise some
degree of operational control over its nation's ships in response
to requests from the FGGE Operations Centre.

(viii) Level II-b Area Sub-centres

H

These centres (to be operated by Japan/ U.K./ U.S.A. and U.S.S.R.)
will collect delayed-time complete data sets from their areas
of responsibility. They will also monitor the receipt of WWW
observations within their areas with a view to assessing the
completeness and quality of the final Level II-b data sets.
The area sub-centres will/ in the course of these monitoring
activities/ attempt to detect persistent data deficiencies
which may indicate major problems in the taking of observations.
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For example, extended absence of an upper-air station from the
data collections might be due to failure in ground electronic
equipment. In such cases, special notification would be transmitted both to the National Centre concerned and to the WMO
Secretariat (FGGE Operations Centre), thus making possible the
prompt initiation of corrective action and, if feasible,
international assistance (e.g. through special YAP efforts).
(ix)

Regional Programme Planning and Management Centres
Planning for the regional programmes envisages the development
of management centres for various aspects of the field experiments. These centres would be primarily concerned with the
objectives of the individual programmes. However, the observational, communications, and data-processing resources employed
in these programmes are also important contributors to the
overall FGGE and their planning and operation should be coordinated closely with the activities of the Global Experiment.
To this end, tentative planning for the FGGE Operations Centre
calls for assignment of a scientific officer to maintain liaison
with the management centre for the regional experiments.

(x)

WMO Secretariat
The overall responsibility for the central operational support
to the Experiment will rest with the Secretary-General of WMO,
who will utilize the efforts and resources of all departments
of the Secretariat as necessary and as appropriate to ensure
its full success. Within the Secretariat the focal point of
such activities will be the GARP Activities Office which will
maintain, in particular, close co-operation with the Directors
of World Weather Watch and Technical Co-operation departments.

The Panel recommended that to achieve the required clear focus for the·
management of the Experiment, a single full-time manager for the Global
Experiment should be designated within the GARP Activities Office.
(xi)

The FGGE Operations Centre
To this end an FGGE Operations Centre should be established within
the GARP Activities Office of the WMO Secretariat. The responsibilities of the centre should be:
- To monitor the performance of the observing system Os Cl whole
on the basis of reports from other management bodies as
identified above;
- To co-ordinate activities of the regional programmes (MONEX,
WAMEX) with the overall preparation of the FGGE;
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- To detect problems apparent from the viewpoints of the
composite observing system;
- To recommend on the activation of international bodies as
required (e.g. JOC Board for FGGE, Executive Committee Intergovernmental Panel, etc.);
To devise and initiate corrective actions through various
departments of the Secretariat and other management bodies
noted above;
- To arrange for international assessment of the Experiment and
to prepare a report on its conduct and experience gained.
(xii)

GARP Activities Office
The GARP Activities Office will continue to provide staff support
to the various bodies concerned with the planning and implementation of the FGGE and to non-operational GARP activities.

4.1.4

Resources for corrective actions

It must be anticipated that in many cases corrective actions will require resources beyond the capacity of the responsible Member. In order to ensure
that WWW observational deficiencies are promptly corrected within the time frame
of the Experiment, it would be desirable that VAP resources be sped fically reserved
which can be quickly drawn upon for emergency assistance to nations experiencing
difficulty in maintaining their WWW observing programme.
4.1.5

Imelementation of the FGGE Management System

4.1.5.1
A tentative schedule for the planning, implementation and operation of
the FGGE management sys,tem is presented in Table 3. The Panel discussed at length
the requirements for the proposed FGGE Operations Centre within the WMO Secretariat.
On the basis of tentative estimates of the requirements for this centre, the Panel
concluded that:

H

(i)

the FGGE Operations Centre should be located in Geneva;

(ii)

the functions of the FGGE Operations Centre would not require
the facilities of a meteorological forecasting centre;

(iii)

implementation of the FGGE Operations Centre, however, may well
require additional resources of personnel, space, equipment,
communications, etc. within the Secretariat.
.

- 19 TABLE 3
POSSIBLE IMPLEMENTATION AND OPERATIONS SCHEDULE FOR FGGE
OPERATIONAL DIRECTION SYSTEM
June 1977

Operational Direction Plan established

December 1978

Operational year begins. Operations Centre
starts functioning, including SOP augmentation
staff

January - February 1979

SOP-I
FGGE Board on Alert Status

March 1979

JOG and FGGE Board review results of SOP-I
and first six months of Experiment. Make
recommendations to Inter-governmental Panel

April 1979

Inter-governmental Panel takes corrective
action in preparation for SOP-II and second
half of Experiment

April - May 1979

WMO Congress and Executive Committee

May - June 1979

SOP-I!
FGGE Board on Alert Status

July 1979

FGGE Board evaluates SOP-I I
Augmentation staff depart

November 1979

Operational year ends

February 1980

JOG and FGGE Board evaluate Experiment as
a whole and make recommendations for dataprocessing and research
Inter-governmental Panel acts on JOG
recommendations

- 20 4.1.5.2
There was not sufficient information available to the Panel to make a
meaningful evaluation of these requirements.
The Panel, therefore recommended that the Secretary-General prepare
specific requests for the resources needed to implement the recommended
management scheme for the consideration of the Executive Committee at
its next meeting.
4.2

World Weather Watch

4.2.1
The Panel was informed (see Appendix E) about the present status of
implementation of the World Weather Watch Global Observing and Global Telecommunication
Systems, as well as the results of the monitoring of the operation of the WWW, in
particular the availability of upper-air data on the Main Trunk Circuit. The Panel
was also informed that the CBS had formulated an International GDPS Plan to support
the FGGE, taking into account the latest developments in the FGGE planning, in
particular the recommendations of the Inter-governmental Panel on the FGGE and the
views expressed at various meetings on FGGE data management. From the above
information it became clear that there exist certain shortcomings in the operation
of the ~v, in particular in Africa and South America, which would no doubt seriously
hamper the performance of the FGGE. These shortcomings could be summarized as follows:

4.2.2

(i)

while efforts are being made to establish new upper-air stations
which are critical to the FGGE, there is certain deterioration
in the present level of operation of the WWW-GOS, due to the
difficult economic situation in some countries, namely, the
inability to obtain consumables which may result in no observations being made at all, or only one upper-air observation
being made instead of two per day;

(ii)

lack of qualified personnel to operate and maintain the
electronic and telecommunication equipment.

In view of the above, the Panel recommended that the Executive Committee
should give thorough consideration to these problems, namely to:

(i)

consider establishing through the VAP(F) a special revolving
fund to enable the provision of consumables, in particular
for operation of upper-air stations at short notice;

(H)

urge Members to make available qualified personnel on a
secondment basis to assist in operating and maintaining the
electronic equipment, as well as on-the-spot training;

(iii)

consider the allocation of necessary funds to allow for
the payment of travel and per diem of the seconded experts
if required.

H

- 21 To this end, the Panel requested the Secretary-General to report to
the twenty.. ninth session of the Executive Committee on the status of
implementation of the WW\4 GOS and GTS, especially emphasizing those
elements that have been identified as FGGE requirements.

4.2.4
At its third session the Panel accepted the recommendation of the
eleventh session of the JOC concerning requirements for wind observations in the
equatorial tropics, as follows:
- horizontal resolution, 4000 km;
- vertical resolution, 3 levels;
- frequency, 1 observation per day.

4.2.5
Since the deployment plans for the Tropical Wind Observing Ships have
not been finalized, the Panel at this stage considered the extent to which the WWW
upper-air sounding network will be able to satisfy the requirements. Based on
information provided by the Secretary-General, the Panel came to the following
conclusions:

(i)

to satisfy observational requirements over continents at least
for the stratospheric levels up to and including 30 mb, every
effort should be undertaken to provide for ascent~to this
level, with high probability for 1-2 stations in RA Ill, 1-2
stations in RA V, 6-8 stations in RA I and RA II; suggested
stations are as follows:
Region I

61641

Dakar (Senegal)

61902

Ascension Island

61967

Diego Garcia

61995

Vacoas (Mauritius)

63450

Addis Ababa (Ethiopia)

63894

Dar-es-Salam (Tanzania)

66160

Luanda (Angola)

Region II

40564

Masirah (Oman)

- 22 Region HI
82900

Reci fe (Brazil)

84628

Lima (Peru)

Region V

(ii)

4.2.6

91700

Canton Island

91925

Atucona (French Polynesia)

additional effort aimed at reaching 10 mb sounding level with
high probability is needed for almost all observing stations
throughout the tropical belt; particular effort should certainly
be made regaroing observations in the equatorial belt lOoN_lOoS
(or better 150 N_15 0 S).

The Panel requested the Secretary-General:

(i)

to urge Members concerned to provide for ascents that have a
high probability of reaching at least 30 mb for stations listed
in section 4.2.5 (i);

(H)

to urge Members concerned to spare no effort in the tropical
area to provide for ascents reaching the 10 mb level with high
probability (not less than 60-70%).

-'

4.2.7
The Panel was provided with information concerning the Aircraft to
Satellite Data Relay System (ASDAR) that can provide low cost, fully automated
meteorological observations from aircraft. See Appendix F for details. Seven
initial engineering prototype models of ASDAR are scheduled for participation
in an international test scheduled for March 1977 to August 1978.
In view of the potential importance of this system as one element
of the WWW GOS during the FGGE, the Panel urged Member States to
participate in the ASDAR programme during the Global Experiment.
4.3

Satellite observing systems

4.3.1
H

The Panel took note of the status of the implementation and operations
planning for the satellite systems, namely the geostationary and polar orbiting
systems.
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While recognizing that there are limitations to the satellite operator's
possibilities for rescheduling and re-orienting the satellites in cases
of mishaps and failures in launchings and after having been placed in
orbit, the Panel strongly urged all satellite operators to make every
effort to ensure that all satellites now planned for FGGE are on
schedule and that contingency and emergency planning is effected. The
satellites are a vital element in the composite observing systems and
data relay systems for the FGGE, without which the Global Experiment
would be seriously impaired.
The Panel was informed of the official schedule for the TIROS-N series of satellites
which is currently under review by the US Government in the light of recent
technical adjustment~. An improved version of the High-resolution Infra-red Sounder
(HIRS), similar to that flown successfully on the NIMBUS-6 spacecraft, will replace
the previously planned instrument.
It is anticipated that the revised official launch schedule will be as
follows:
TIROS-N

second quarter of 1978

NOAA-A

approximately four months later,
but not before September 1978

It should be recognized that some period of time will be required after launch to
check out the spacecraft and ground systems and to establish reliable operations
of the full data system. The time period will vary for different subsystems, and
probably will be significantly longer for the first satellite of the system
(TIROS-N).
With respect to the geostationary satellites, the Panel was informed of
the following launching dates and sub-satellite points:
U.S.A.

(GOES-I)

October 1975

U.S.A.

(GOES-B)

Mid-1977

E.S.A.

(METEOSAT)

August 1977

Japan

(GMS)

July 1977

U.S.S.Re

(GOMS)

late 1978

- 24 4.3.2 .

Contingency plans, as presently foreseen by the geostationary satellite
operators, are as follows:
4.3.2.1

ESA

(i)

Satellite replacement

(a)

The METEOSAT legal arrangement between the participating ESA Member
States (Belgium, Denmark, France, Federal Republic of Germany, Italy,
Sweden, Switzerland, U.K. and ESA) provides, inter alia, for the
manufacture of two METEOSAT flight units (Fl, F2) but for the launch
of only one flight unit (Fl). This launch is scheduled for
31 August 1977.

(b)

The above arrangement covers the period ending six months after the
first successful launch of METEOSAT. (The subsequent 2t years
exploitation phase is expected to be covered by a special protocol).
As already discussed with the participating Member States, it follows
from this that in case of a launch failure or a satellite failure
occurring within six months after launch, Fl will be replaced by F2;
this is not, however, before autumn 1978, as the F2 integration and
tests are scheduled to be completed only in mid-1978.

(c)

The date of such a replacement launch also depends on the period at
which NASA (taking into account the world-wide importance of FGGE)
will provide a second METEOSAT launch slot and launcher (Delta 2914)1
which so far ESA does not yet intend to order until the time of a
launch failure or satellite failure.

(d)

For the time being, ESA has made no provision to replace Fl in case
it fails later than six months after its launch.
(ii)

Satellite in-orbit stand-by

ESA is so far not envisaging to launch a METEOSAT in-orbit stand-by,
though it is realized that if F2 was launched shortly prior to the
operational phase of FGGE - and assuming that at this time Fl is in
good health - the probability of having at least one METEOSAT fully
operational during the FGGE would nearly double (from about 45 per
cent to about 80 per cent).
H

(iii)

Satellite repositioning

From a purely technical point of view, i.e. with respect to constraints
such as hydrazine budget and link between satellite and the (Kourouinstalled) land-based transponder, it would be feasible to temporarily
shift the satellite by about: 10 degrees in order to help close the

- 25 coverage gap resulting from the failure of one of the other geostationary meteorological satellites of FGGE. This matter, however,
would have to be agreed with the participating ESA Member States.

~~£~~
(i)

Satellite replacement

Japan has announced that the launch of GMS-l is scheduled for
14 July 1977 and that provision will be made for one spacecraft as
a reserve unit. In the case of a launch failure or in the case that
a failure in the performance of the spacecraft occurs during the first
three months after launch - i.e. before mid-October 1977, a launch
of the back-up spacecraft could be made in the summer of 1978. A
failure which would occur after mid-October 1977 cannot be remedied
before the launch of GMS-ll which is now planned for the summer of
1981.
(ii)

Satellite repositioning

It was stated, furthermore, that the satellite will not be moved to
another longitude position.
U.S.A.
(i)

Satellite replacement and repositioning

(a)

The U.S.A. indicated that current plans are to launch GOES-B during
mid-1977 and GOES-C in early 1978. These two spacecraft would then
be the active geostationary spacecraft during the FGGE. At the same
time, the most healthy of the present three spacecraft (SMS-l, SMS-2
and GOES-I) would be retained as an in-orbit back-up. In the event
that either of the active spacecraft became incapable of supporting
the mission, the back-up spacecraft would replace it, taking over
its position and operations.

(b)

If two of the three available spacecraft suffered a serious failure
so that full mission support could not be provided, the third spacecraft would be moved to a central position (probably near lOOOW) for
operation. In this location, a significant gap in Pacific wind
derivation coverage would occur, from about 145 0 W to 175°W (between
the active GOES and GMS). No similar Atlantic gap would be found.
Data collection activities, however, would not be seriously hampered,
if at all, since the area of coverage for data collection is much
larger than for wind extraction.

- 26 (c)

If all three available satellites should fail, the United States has
no capability to launch any additional spacecraft and would be unable
to support the FGGE in these activities.

(d)

Finally, if a combination of component failures should require it,
the United States would be capable of operating simultaneously one
geostationary satellite for viewing only, a second geostationary
satellite for data collection only, and a third geostationary
satellite for both functions.

4.3.2.4

U.S.S.R.
The U.S.S.R. has submitted contingency plans os

(i)

follows~

Replacement

(a)

Several GOMS units will be manufactured and therefore, in principle,
replacement of a satellite, in case of its failure, is possible.
However, the launching date of another satellite will depend on the
cause of failure of the first satellite.

(b)

If the failure is a~cidental and no considerable changes of satellite
design are required, the second satellite may be launched in six
months. If the satellite design will have to be changed, the second
satellite may be launched only after a one or one-and-a-half year
period.
(ii)

Repositioning

Possibility of changing the satellite position in orbit within;!; 35 degrees
of longitude is envisaged. This may take up to 20 days.

(iii)

Back-up systems

There will be back-up units on board satellite for scanning device
and radio channels. Some satellite orientation systems will also
be duplicated. Satellite lifetime is expected to be two years.
4.3.3

H

4.3.3.1
The Panel recognized the possibility that not all of the satellites
might enjoy a successful and timely launch and that failures in orbit may occur
before or during the Observing Phase. Although the Panel considered it preferable
that arrangements be made to ensure prompt replacement by satellites stored in
orbit or, if that is not possible, by prompt launch of replacement satellites,
the possibility of relocating the remaining satellites also was considered.
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A number of constraints l due both to technical limitations such as the
location and nature of ground facilities and to the necessity of maintaining certain
services required by other national or international commitments l have to be
considered. However, the Panel considered it useful to propose a plan to compensate
for the absence of one of the new geostationary satellite systems.
4.3.3.3
Figure 2 shows the planned location of the five satellites and the
approximate area wherein quantitative uses of the datal such as wind derivations l
are reliable. The Panel recognized that certain contingencies might arise that
would require some alterations in the satellite positioning.
The following contingencies were considered:

(i)

METEOSAT

not available at 0 0 longitude.

Proposal: Both of the U.S.A. satellites might be more eastward l
maintaining approximately the same separation l for a distance not to exceed about
20 0 • The U.S.S.R. satellite might be moved a similar distance to the west. The
Japanese Satellite (GMS) might need to be moved slightly eastward to fill a midPacific gap, reducing the overlap with U.S.S.R. satellite.

(ii)

U.S.S.R. geostationary satellite not available at 700E.

Proposal: Both the METEOSAT and the GMS might be moved closer to 700 E.
In case the GMS is moved significantly westward, the western U.S.A. satellite might
be moved westward, but not more than about 100 due to ground station location. Movement of the METEOSAT eastward would reduce the overlap in the Atlantic.

(iii)

GMS not available at l400 E.

Proposal: The U.S.A. satellite might be moved westward about lOo, and
the U.S.S.R. satellite might be moved eastward, not to exceed about 35 0 due to
technical reasons. The METEOSAT might be moved somewhat eastward to balance the
coverage.
(iv)

Only one U.S.A. satellite is available at near lOOoW.

Proposal: Both the METEOSAT and GMS might be moved toward 105 0 WI
reducing the overlap with the U.S.S.R. satellite.
The Panel requested the satellite operating countries and organizations
to consider the feasibility of these proposals and to respond to the
Secretary-General with their concurrence or alternative suggestions.
4.3.4
4.3.4.1
The third session of the Inter-governmental Panel emphasized the need
for improvement of the wind determination based on cloud displacement observed by
the geostationary satellites and recommended that satellite operators take note of
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- 29 the increased importance of deriving the maximum possible number of wind observations
from middle and high southern latitudes and requested them to develop their dataprocessing plans accordingly.
4.3.4.2
The Panel noted that this recommendation was conveyed to the satellite
operators before and during CGMS-VII who, after discussion of the possible effect
that this requirement would have on satellite operators' wind programmes, decided
to request clarification from the Panel as to the spacing of winds desired in the
southern hemisphere for support during FGGE.
4.3.4.3

In view of this, the Panel decided to ask the JOC to provide for
scientific advice regarding the above matter.

4.4

Tropical Wind Observing Ships (TWOS)

4.4.1
The Panel reviewed the report of the Planning Meeting on Tropical
Wind Observing Ship Allocation and Ship Utilization in the southern hemisphere
(November 1976) and noted that a number of recommendations made by that meeting
had been acted upon by JOC and the Secretary-General. Others have been considered
in the context of different questions raised at this session of the Panel and are
discussed in ~he appropriate sections of this report.
4.4.2
The Panel considers that the Tropical Wind Observing Ships (TWOS)
are a vital element in the composite observing system in the tropics. The efforts
of IOC, SCOR, and other marine-oriented organizations in this respect to obtain
commitments of ships and wind-sounding equipment are greatly appreciated. The
present level of commitments, although encouraging and realizing a level that will
permit a meaningful experiment, still fall short of the required 50 ships.
The Panel urged the Secretary-General and Members to continue to make
every effort to assure that the TWOS system is fully implemented in
time for the first Special Observing Period of the Global Experiment.
4.4.3
The Panel noted that a Second Planning Meeting on TWOS would be
held in October 1977 and that a final deployment and utilization plan would be
prepared as a result of that meeting. Recognizing that scientists, ship-operating
agencies, and other organizations that are potential participants are already
planning national programmes related to the Global Experiment, the Panel considered
that a number of factors concerning the TWOS would have to be taken into account
in their national planning so as to facilitate the overall TWOS planning on the
international level.
The Panel recommended that the following factors be taken into account
by the Secretary-General and made known to all organizations that are
planning to participate in TWOS:

(i)

In the interests of obtaining optimum accuracy with the Navaid
system, two wind sounding observations should be taken daily,
preferably at around local noon and midnight. The radarequipped vessels may use standard synoptic observation times.

- 30 (H)

In the interests of obtaining compatible data, international
tests of the wind-finding systems should be carried out
whenever this is economically feasible.

(iii)

In order to obtain optimum upper-wind data coverage, TWOS
operators should make every effort to have their ships in the
TI40S operating zone at the beginning of each SOP, and try to
keep them in that zone during at least the 30-day period of
intensive observations within each SOP, or the maximum time
that is consistent with their logistics capabilities. They
should, also, return to the operating zone to make additional
upper-air soundings for the remainder of each SOP after a
minimum amount of time for necessary re-supply at the nearest
tropical port. Upper-air observations should be made according
to FGGE requirements, also, at all times while sailing outside
the assigned area but within the tropical zone.

(iv)

Assistance from international marine-oriented organizations
such as sought in planning and implementing the ThJOS and other
ocean-oriented aspects of the Global Experiment.

4.4.4

In the interests of ensuring that ThJOS are in the required operating
areas for the maximum possible time, the Panel requested the SecretaryGeneral to urge Member States to assist all ships participating in the
FGGE to facilitate and simplify the procedures for entering foreign
ports for refueling and reprovisioning, and, above all, for shortening
the in-port time as much as possible.

4.5

The upper-air observing system in TWOS

The tropical wind observing ships will in most cases measure the vertical
pressure, temperature, humidity and wind structure twice a day. The winds will be
determined by u,sing eitliler radars, GATE-type OMEGA equipment or newly designed
Modular Navaid Sounding System.

4.5.1

H

Rada.rs

The Panel was informed that ten of the ships so far committed will have
a wind-finding radar for determination of vertical wind structure. It was noted
that the accuracy of the radar method normally is within the requirements stated by
the JOG. Furthermore, the Panel recognized that the accuracy of the radar winds
is independent of the geographical location of the sounding.
The Panel recommended that the Secretary-General urge Members that
as many radar vessels as possible be made available to the FGGE in
order to guarantee high quality data also from areas where the Navaid
method may have difficulties.
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Some countries have committed GATE-type OMEGA equipment for the FGGE.
In some cases it is not known if these contributions include operators and
expendables such as radiosondes in addition to the basic system.
The Panel urged the Secretary-General to find out the present status
of these commitments and take necessary action to make the contributions
useful for the Experiment.
4.5.3

!:!o~u.la..!. !ia~aid_sys.!e~ lo..!. .!h~ fGQE

4.5.3.1
The Panel recommended at its third session (July 1976) that the
Secretary-General select the Navaid Sounding System for the FGGE after consultation
with the Chairman of the JOG and the Panel. The meeting was informed that this
selection has been made and that WMO has recently signed the contract to cover
the design and manufacture of a prototype for shipboard receiving/recording units.
The contract for designing and building a prototype for a processor will be signed
in the near future. WMO will place the order for a number of units by November 1977
after successful completion of the prototypes.
4.5.3.2
The present contributions will allow WMO to equip all the presently
committed ships needing a wind-sounding system, although it was realized that
additional ship contributions may be in excess of the Navaid equipment available.
The Panel recommended that priority to obtain Navaid equipment should
be given to ships operating during both SOPs in the tropical belt
(lOON_lOOS).
4.5.3.3
It was considered, however, that for some reasons it might be more
feasible to apply other priority criteria:
The Panel requested the Secretary-General to make the final decision l
in all cases, concerning which ships will be provided with the Navaid
equipment procured by WMO.
4.5.3.4
The Panel considered that many countries would be very interested in
purchasing the Navaid sounding equipment on their own.
The Panel decided that the GAO of the WMO Secretariat should provide
all pertinent information concerning the system that would be of use
to both buyers and users l and distribute it especially to actual and
potential ship contributing countries.
4.5.3.5
The Panel was informed that the decision by countries to combine their
orders for Navaid equipment with that of WMO has to be made by 30 September 1977
and that cash contributions to the Special Temporary Voluntary FGGE Fund must be
made before 1 November 1977. These dates were given as being absolute deadlines
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components by 30 September 1977 according to WMO authorization. Should any
cancellation of orders occur later, WMO will be responsible for bearing the
related expenses.
The Panel recommended that the above deadlines be made known to
the Members and that countries and organizations are strongly urged
to consider the combination of their procurement of Navaid systems
with that of WMO.
4.5.3.6
In the discussion of the accuracy of Navaid winds it was noted that
recent studies have indicated that in most areas of the tropics the accuracy
requirements can be achieved. There are, however, some smaller areas where the
quality of the winds may be doubtful.
The Panel recommended that the GAO of the WMO Secretariat use experts
on Navaid sounding techniques to:

4.6

(i)

determine where the accuracy of Navaid winds will be marginal
when sounding techniques presently under procurement will be
utilized;

(ii)

find out what alternative sounding techniques can be used in
the'se marginal areas.

TheaircraH dropsonde system

4.6.1
The Panel was made aware of the status of the planning by the U.S.A.
for the aircraH dropsonde system and welcomed this element of the composite
observing system in the tropics which adds certain flexibility to the system. It
was explained that the tracks shown in the Indian Ocean and in the Pacific Ocean
are somewhat flexible, but that they were chosen so as to arrive at the best
complementaryrelationslrip with the other observing systems. The system will be
operated entirely by the U.S.A. Flexibility will be maintained in order to respond
to changed status of other observing systems, and other factors that would call
for a re-evaluation both during the planning stages of the Global Experiment and
during the SOPs.
4.6.2
The question of making the dropsonde data available on a real-time
basis is a technical problem related to available links with the GTS. It is
expected that about haif of the data collected will be made available on the GTS,
but all of the data will be made available later in the Level II-b mode.
H

4.6.3
The U.S.A. proposes to make available to the FGGE Operations Centre
one national expert on this system.
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Tropical constant-level balloon system

4.7.1
The Panel welcomed the efforts of the U.S.A. to provide a constantlevel balloon system as part of the composite observing system in the tropics.
This would be a U.S.A.-operated system, with some necessary ground-launching
facilities needed in the tropical zone. These have not yet been decided upon
and tests are being carried out that will help in making that decision.
4.7.2
Two questions were raised having to do with aircraft safety and
data-processing.

4.8

(i)

The U.S~A. will request the Secretary-General to arrange
through the Secretariat of the Int~rnational Civil Aviation
Organization to make known to ICAO Members the details of
a document prepared by the U.S.A. on how it has provided for
aircraft safety in its tropical constant-level balloon system.
Essentially, the balloons float above the normal operating
levels of commercial aircraft, and they have a cut-down system
that is meant to prevent them from penetrating further north
than 200 N or further south than 25 0 S.

(ii)

The question of data-processing has not yet been settled, but
negotiations are under-w9Y between France and U.S.A. to provide
for the necessary data-processing activity.

Southern hemisphere drifting buoy system

4.8.1
The Panel reviewed the report of the first session of the Committee
of Participants for the Southern Hemisphere Drifting BuoySystem. Noting that the
present indicated commitments would bring the number of buoys very close to the
minimum requirement of 300, but that these commitments are mostly in terms of a
fixed allocation of funds, the Panel expressed the hope that the actual number
of buoys to be available will be confirmed soon.
In view of the crucial importance of the buoy system and the present
lack of redundancy, the Panel recommended that the Secretary-General
urge countries wishing to make further commitments of buoys or funds
for the purchase of buoys to do so as soon as possible.
Information on the qualifications required of FGGE buoys and how their procurement
can be arranged, can be provided to interested countries by the GAO of the WMO
Secretariat.
4.8.2
During the discussion, some concern was expressed that the cost of
deployment should be minimized so as to enable all possible funds to go into
production of buoys.
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make a careful study of the probable buoy drift to ensure that the
deployment plan would produce the most effective array possible, and
that countries encourage their ship operators to assist in the
deployment whenever possible.
4.8.3
It was noted that the organization for the International Co-ordinating
Mechanism established by the Committee of Participants (see Figure 3) differed
slightly from that previously suggested, particularly in that the Committee had
not considered it necessary to establish a Procurement Co-ordination Centre,
preferring to carry out the function itself with the assistance of the WMO
Secretariat. The function and composition of the Data Processing and Control
Centre was discussed. As well as processing the satellite 'transmission to
produce Level II-a and II-b datal this centre will contain a buoy control
component which will monitor the distribution of the buoys and advise the
Deployment and Logistics Centre of deficiencies as they arise. The buoy control
component will also attempt to increase the usefulness of the Level II-b data
by collecting information on buoy performance from the buoy producers and from
users of the Level II-a data, by performing some simple quality checks on the
buoy data itself, and by incorporating such information in the Level II-b data.
Some staff may be seconded to this centre from countries other than France. The
plan for the International Co-ordination Mechanism was accepted by the Panel.
4.8.4
The Panel noted the recommendations of the Buoy Participants Committee
that some means be found to perform average& on the data received from the satellite
other than on board the buoy and that all possible steps be taken to ensure that the
Level II-b data are available for transmission to the Space-based and Special
Observing System Level II-b Data Centre in the internationally approved format.
The Panel urged that these problems be resolved as soon as possible.
4.8.5
The question of whether buoys outside of the region between 20 0 S and
0
65 S would be accepted as FGGE buoys was considered. The Panel agreed that a
limited number of such buoys of genuine value to the Experiment could be considered
as FGGE buoys providing that they met the qualifications established by the Buoy
Participants Committee and they met the technical specifications for admission to
the Argos System established by the Argos Service.
The Panel requested that potential suppliers of such buoys contact
the Buoy Participants Committee and that the Buoy Participating
Committee decide on the acceptability of particular proposals.

4.9

The Aircraft Integrated Data System (AIDS)

The Panel noted the updated information provided by the WMO Secretariat
on the status of the Aircraft Integrated Data System (AIDS) and the following
principles of the programme:

(1)

All arrangements for an automated AIDS meteorological data collection
programme will be made between the meteorological services of the
participating countries and the WMO.
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Figure 3 - International co-ordinating mechanism for the FGGE Buoy System
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(2)

The meteorological service w.ill negotiate with its national carrier
to provide for extraction and forwarding of the meteorological
information from the AIDS data to a designated Special Aircraft
Data Centre.

(3)

Arrangements will be made for a designated individual at each meteorological service to provide liaison between the meteorological service
and the national carrier.

(4)

The total cost of acquiring the AIDS meteorological data should be
borne by the meteorological service of each participating country
as part of their commitment to the FGGE.

(5)

Once the programme is established it is expected that no participation
would be required by the WMO from an operational point of view. The
WMO will however, have overall responsibility for the AIDS meteorological data collection programme management.

The Panel noted that there are a total of 76 Douglas DC. 10, Boeing 8-747,
and Concorde aircraft which carry AIDS. An estimate of the number of meteorological
reports which might be provided by this fleet was given as about 2,,000 per day.
The Panel urged Members concerned to fully participate in the AIDS
programme and the GARP' Activities Office of the WMO Secretariat to actively enlist
such participation.
4.10

fhe, data; mailira,gement system

4.10.1
The Panel approved the FGGE Data Management Plan and recommended that
the plan be distribu!ted by 1 April 1977 to participants in the FGGE Data Management
Scheme and other Members, as appropriate, for comments and corrections. After these
are incorporated" the Plan can be published, preferably in a loose-leaf form.
Noting some unresolved problems regarding the FGGE Data Management,
the Panel sugge.s,ited actions which are listed below:

The Panel reviewed the status of implementation of the Level II-b
data flow and noted with appreciation that Finland will probably
take! responsibility for the TWOS Navaid Data Centre. The Panel,
however, stressed that there remain certain deficiencies relating
to the commercial aircraft and oceanographic data collection.
(H)

Commercial Aircraft Data Collection
A Special Aircraft Data Centre is the only component of the
FGGE Level II-b Data Management Scheme for which no country or
agency has expressed an intention to take responsibility. This
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collection of aircraft reports, recommended by the Panel
at its third session.
The Panel urged Members to volunteer to undertake responsibility
for the FGGE Special Aircraft Data Centre and requested the
Secretary-General to arrange for urgent preparation of the
operations plan for the non-real-time commercial aircraft
data collection.

The Panel recognized that the Federal Republic of Germany
Specialized Oceanographic Data Centre will undertake only
operational collection of IGOSS (BATHY and TESAC) reports
acquired via the GTS. The Panel supported the view of the
JOC Board for the FGGE that non-operational IGOSS data should
be collected since these data will most probably be composed
of reports from critical areas of the globe.

4.10.2

As the response to the JOC Board for the FGGE, the Panel recommended
that a centre which could take responsibility for non-operational
IGOSS data collection should be identified by the time of the next
session of the Panel.

The Panel considered that this centre should also merge the operational
and non-operational data and transfer the complete oceanographic data set to the
Level II-b Space-based and Special Observing Systems Data Centre. In this connexion,
the Panel reiterated a need for the non-IGOSS data collection for the FGGE and
decided to keep in force the recommendation made by the third session of the Panel
that the oceanographic data centre also examine the possibility of collecting the
non-IGOSS data.
4.10.3
If it will not be possible to identify the centre by the date mentioned
above, the non-operational IGOSS and non-IGOSS data are to be sent to the WDCs for
oceanography using the already existing channels in the International Oceanographic
Data Exchange (lODE). Special arrangements should be made in co-operation with the
lODE Working Group for accelerating the data exchange for the FGGE period and for
the provision of data inventories from the WDCs for oceanography to WDCs for
meteorology.
4.10.4
The Panel agreed that the FGGE Data Management Plan should be amended
to reflect the above recommendation. Also, the pgnel noted the comments on the
oceanographic data management as presented by the lOC representative and agreed
to include suggestions made by the IOC in the FGGE Data Management Plan.
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4.10.5

The Panel requested the IOC to acquaint its Members with the possibility.
that no special centre may collect delayed IGOSS data and with the
consequent need to ensure that as much data as possible are collected
in real-time. The Panel also requested the IOC to consider asking
the WDCs for oceanography to give special priority to cataloguing
and archiving oceanographic data collected during the FGGE.

4.10.6

The Panel requested that Members, IOC and the WMO Secretariat,
oceanographic investigators and marine operators work together
to improve IGOSS in time for the FGGE.

4.10.7
The attention of the Panel was drawn to the following items relating
to the operationB plans for centres participating in the Level II-b and Level III-b
data production:
(i)

Delayed collection of the WWW synoptic and upper-air data from
Region II

It was recognized that present operations plans of the area sub-centres
do not allow for the delayed collection of data from India, Pakistan,
Afghanistan and BangladeBh.
The Panel recommended that the area sub-centres be urgently
approached with a view to remove this deficiency.

(ii)

(a)

H

Satellite data collection

According to current plans, processing of the U.S. polar orbiting
satellite sounding data will be made with a goal to provide for
temperature profiles and sea-surface temperatures with a finer
resolution than is required for the FGGE. Therefore it would lead
to a substantial addi Honal burden for the Level II-b Space-based
and Special Observing Systems Data Centre. If it will be proven
that the averaging of data is not possible, it should be recommended
that only soundings in the gridpoints of about 500 km mesh grid be
selected by the satellite operator and sent to the Level II-b.Spacebased and Special Observing Systems Data Centre. This does not
relate to the SOP's when the data with fine resolution may be
desirable for FGGE purposes and could be accepted by the Level II-b
Centre.
The Panel requested the Secretary-General to co-ordinate data
exchange procedures between the US satellite data producer
and the Level II-b Space-based and Special Observing Systems
Data Centre.
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(b)

The Panel also noted that Japan and ESA plan to produce sea_surface
temperature data using the geostationary satellites and offer these
data, in addition to the wind fields, for inclusion into the FGGE
Level II-b data set.
The Panel agreed that these data may be of a great importance
for the FGGE and decided to refer this matter to the JOC for
scientific advice.

(iii)

(a)

Production of the Level III-b data sets

The Panel noted with satisfaction that the list of analyses to be
included in the Level III-b data sets was established by JOC in
response to the Panel's request. The Panel shared the concern
expressed by the JOC Board for the FGGE with respect to the
absence of new offers to produce the Level III-b data sets.
The Panel recommended that countries and/or organizations
potentially capable of producing the Level III-b data be
invited to consider the possibility of participating in
the Level III-b data production.

(b)

The Panel endorsed the principles for issuance of the authorization
for archiving the Level III-b sets as presented in the report of
the first session of the Board of Review for Level III-b data. In
particular, the Panel supported the Board's view that the highest
priority should be assigned to the data sets covering the entire
FGGE operational year. The shorter sets should, as a rule, cover
the Special Observing Periods.

(c)

The Panel agreed with the Board of Review for Level III-b data that
the following criteria should be applied to .authorize certain III-b
data producers to obtain II-b data sets directly from the Level II-b
Data Centres (maximum two Level III-b data producers to be supplied
by each of two Level II-b Data Centres):
Length of the III-b data set

----------------------------

The need for a direct supply of the Level II-b data set can only
be justified if the Level III-b 6nalyses will be produced for the
whole operational year of the FGGE.

A Level III-b data producer who would want to get the Level II-b
data sets directly from the Level II-b Data Centre should present
the plans to do this, together with the model description, to the
Board well in advance of the start of the FGGE data collection
and processing.
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Data formats and characteristics

4.10.8.1
The Panel commended the efforts made by the Commission for Basic Systems
to establish codes for operational transmission of satellites and special observing
systems data over the GTS and formats for international exchange of Level II and
Level III data.
4.10.8.2
The Panel noted the attention given by the JOC Board for the FGGE to
the quality control of the Level II and Level III data and supported the Board's
request to produce a recommended list of statistical characteristics which should
be calculated for all variables included in the Level III-b set and attached to
this set.
The Panel urged centres involved in the Level Il-b data flow to
present descriptions of the Level II data quality control procedures
planned by them (at least in a preliminary form) by 1 July 1977.
4.10.8.3
With respect to the data exchange control procedures, the Panel, in
general, endorsed the procedures developed in the FGGE Data Management Plan. The
Panel noted that so-called "focal persons" should be designated by the centres
involved in the FGGE delayed data flow to facilitate both interfaces between
centres and co-ordination by the GAO of the WMO Secretariat.
The Panel recommended that a modest visiting programme be organized
in 1977 to achieve- the maximum reliability and effectiveness of
interfaces between the Level Il-b data .centres in the U.S.S.R. and
Sweden and between these centres and area sub-centres, special
observing systems data centres, satellite data producers, the WDCs
and the Level IlI-b data producers.
4.10.9
4.10.9.1
The Panel ag,reed with the schedule for the data management systems
tests and evaluation (see details of this schedule and proposed plans in
Appendix G). With respect to the end-ta-end tests, it was recognized that
participation 0'[ the Lavel III-b data producers in such tests is extremely
important.
Therefore, the Panel urged the Level III data producers to consider
the possibility of such participation.
H

In this connexion the Panel was informed that the ECMWF is considering
such a possibility.
4.10.9.2
The Panel specifically indicated that both Level Il-b sets prepared
by the Level Il-b centres should be tested using the Level IlI-b numerical model(s).
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Level II-c data collection
-------------

4.10.10.1
The Panel recognized that, in view of considerable organizational and
data handling problems, the establish~ent of a centralized Level II-c data collection
scheme as' suggested previously was not feasible with respect to the collection of
all Level II-c data indicated by the JOC. In this connexion, collection of both
satellite and ground-based (i.e. hydrological) data by a single Level II-c centre
appeared as particularly unrealistic.
4.10.10.2
The Panel, however, felt that there is certain evidence that the
experimental satellite data to be included into the Level II-c set can be collected
by a centre established for this purpose,
Therefore, the Panel recommende2 that the Level II-c data collection
be composed of two parts:

(i)

collection of ground-based data (ozone distribution and total
content, water run-off) by conventional means and archiving
of these data in the WOCs;

(ii)

collection of satellite data (extent of snow and sea ice,
cloudiness, radiation budget, etc.) by a Level II-c data
centre which should merge these data into a complete Level II-c
satellite data set and deliver this set to the WOCs.

The Panel requested the GAO of the WMO Secretariat, in consultation
with the JOC, to develop a new version of the Level II-c data collection
plan following the recommendation made above and to approach appropriate
agencies with a view to identify a volunteer to take the responsibility
for a Level II-c centre.

4.10.11
4.10.11.1
The Panel approved, in general the draft plan for non-real-time mobile
ship data collection. The Panel also endorsed the concept of the plan directed to
increasing the number of voluntary observations with simultaneous improvement of
spatial coverage of ocean areas in tropical zones and the southern hemisphere.
4.10.11.2

The Panel particularly endorsed proposed arrangements for accelerating
the collection of conventional ship observations for the Level II-b FGGE data set.
A summary of these proposals is given in Appendix H.

4.10.11.3

The Ponel confirmed the establishment of the three months cut-off time
for the delivery of ship observational data to the Mobile Ship Data Centre and
endorsed measures proposed in the draft plan to achieve this. The Panel, however,
recognized that some data will not be available within this time frame and that
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it is anticipated. that- a considerable proportion of the mobile ship data will fall
into this category. Therefore, the Panel concluded that:
(i)

this proportion of data should be sent directly to the World
Data Centres for archiving as supplementary Level II-b data.
The responsibility for sending the mobile ship data to the
WDCs will be taken by the mobile ship data centre;

(ii)

the time limit for sending the mobile ship data to the WDCs
will be one year after observation time;

(iii)

the data should be sent to the WDCs in large blocks containing
observations for several months (up to half a year).

The Panel requested the Secretary-General of WMO to distribute the
draft plan for non-real-time mobile ship data collection to Members
concerned prior to its final approval and to make necessary
arrangements for completion of the plan in the light of comments
and suggestions received,.

5.

TIMING OF THE GLOBAL EXPERIMENT AND DEPLOYMENT STRATEGY

5.1

Timing of the Global Experiment

5.1.1
Because of the possibility of delay in the schedule of some of the
important elements of the observing systems planned for the FGGE, particularly
the satellites, the JOC Board for the FGGE considered the question which arises
of considering possible alternate schedules for implementation of the FGGE.
5.1.2
The Panel agreed with the conclusion of the Board that a 3-month
delay in the start of the FGGE to i.e. 1 December 1978, could be accommodated
without drastic consequences on the implementation of the FGGE and related
regibnal experiments as planned, particularly with regard to the two SOPs.
See Figure 4a and Table 4 for details.
5.1.3

In order to assure the viability of all of the major elements
of the systems, the Panel recommended a 3-month delay in the start
of the Global Experiment Operational Year, with a corresponding
change in the Build-up Year, and urged Members to make every effort
to implement all elements of the Experiment in time for the new
1 December 1978 - 30 November 1979 schedule.

5.2

Deployment strategy of the Special Observing Systems

H

5.2.1
In arriving at its decision on the deployment strategy, both in
space and time, for the FGGE, the Panel took into consideration the recommendations
of the JOC Board for the FGGE and the Planning Meeting on Tropical Wind Observing
Ship Allocation and Ship Utilization in the southern hemisphere. The representative
of the JOC pointed out that the recommendations of the JOC Board for FGGE with
regard to timing and deployment were based on a number of factors, including those
related to the atmospheric phenomena themselves, logistics constraints, requirements
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- 44 of other regional experiments, and the potential flexibility of operations of each
element in the composite observing systems.
5.2.2
It was recognized that there is some competition for resources that
are a~signed to the FGGE, especially Tropical Wind Observing Ships and the aircraft
dropsonde system. The Panel confirmed the JOC decision that the Global Experiment
should be given first priority for competin~ resources whenever pos~ible, without
jeopardizing the viability of the regional experiments that will contribute to the
ob jeetive of the FGGE.
5.2.3
~iven the limited number of ships already committed to the .FGGE, the
Panel recommended that a ship utilization and deployment plan be developed that
will take advantage of every ship that is' potentially available as a TI.JOS. Members,
therefore, were urged to consider using the ships committed to the FGGE as n-JOS
during both SOPs. Ships that are utilized for n-JOS purposes should be assigned
whenever practicable, to participate in MONEX and WAMEX during appropriate phases
of those experiments.
5.2.4,
The Panel endorsed the recommendation of the JOC that first priority
be given to achieving a uniform 700 km coverage in the tropical zone between
lOON and 1005 with the composite observing system, since resources are limited.
Second priority will be given, then,fore, to the achievement of a 500 km resolution
in the "active" regions in this zone.
The,Panel recommended that as additional observin..9 potential becomes
available for the tropics,. whether it be through ships, aircraft,
island stations, satellite wind determinations, etc., it be utilized
first in those regions where data coverage does not come up to the
requirements stated by the JOC.
5.2.5
change

~n

The recommendation of the JOC Board for the FGGE that there be a slight
the timing of the SOPs was endorsed.
The Panel recommended that the schedule for the SOP~ and periods of
intensive observations be as given in Table 4 and Figure 4b.

Table 4.

FGGE Special observing periods and periods of intensive observations

Special Observing Period
First day

H

Last day

SOP-I

5 January 1979

5 March 1979

SOP-II

1 May 1979

30 June 1979

Period of Intensive Observations
First day
15 January 1979
10 May 1979

Last day
13 February 1979
8 June 1979

- 45 5.2.6
The Panel agreed that the deployment schedule shown in Table 4 would
maximize the scientific benefits of the observational programme within the present
resource constraints.
The Panel recommended that each participating nation adjust as much
as possible its ship and aircraft operations plans to reflect this
new schedule of SOPs and periods of intense observations.
This schedule will be feasible if the following requirements can be
satisfied:

(i)

The Aircraft Dropsonde System can be in operation during
30 consecutive days.

(ii)

Tropical Wind Observing Ships
- A number of suitable ports within or close to the equatorial
tropics will be available for resupply;
- The routes to and from the operational areas can be planned
in such a way that the period of time spent in the tropical
regions is optimized.

5.2.7
The relationships between the recommended Special Observing Periods,
the Special Observing Systems and the regional experiments are shown in Figures 5
and 6. The Panel felt that the re-scheduling would optimize the potential benefits
to be achieved for the FGGE as well as the regional experiments from all elements
of the Special Observing Systems. The Panel stressed the need to maintain a high
level of observational effort throughout the entire two-month period of each SOP,
while recognizing that the 30-day limit of the aircraft dropsonde system would
result in an intensive observing period of lesser duration.
The Panel recommended that Members pay particular attention to
facilitating their ship operations in the tropics by utilizing
port facilities within the tropical zone rather than outside of
it and by making upper-wind soundings as soon as they enter the
lOoN_lOoS zone, and continue such soundings as long as they remain
within the zone (see section 4.4.4 for additional details).
5.2.8

The Panel recommended also, that redundant data-coverage in the
tropical zone be eliminated to the extent possible and that maximum
flexibility in ship allocation be provided in order to remove
serious data gaps and provide for optimum data collection.
In this connexion:

(i)

operators of ships now committed to only one SOP are urged to
consider assigning their ships to the other SOP as well;
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(ii)

6.

operators of expeditionary ships such as those going to the
southern hemisphere are requested to make every effort to carry
out upper-wind soundings in the tropics and southern hemisphere
according to FGGE requirements (see section 4.4.3 (iii) for
additional details).

OCEANOGRAPHIC PROGRAMMES

6.1
The Panel considered the ongoing activities related to the development
of an oceanographic programme that would be of mutual interest to oceanographers
and atmospheric scientists, especially as they contribute to the objectives of
the Global Experiment, its observational.requirements and the longer-term climate
objectives of GARP. In particular, the Panel applauded the activities of the
Scienti fic Committee on Oceanic Research, through its Working Group 47, and the
expected activities of its Committee on Oceanogrophy and GARP; and the Intergovernmental Oceanographic Commission ad·hoc Task Team's report on a Comprehensive
Oceanographic Programme related to GARP, as well as the joint IOC!WMO activities
in IGOSS and the development of IGOSS products and services in support of GARP.
6.2
It was recognized that there are many scientific problems of the ocean
and the atmosphere where common and joint research will contribute to the advancement
of both sciences, e.g. boundDry layer dynamics, air-sea interaction in severaL modes
and on various time and space scales, the effect of the oceans on extended-range
forecasting and climate variations, etc.
The Panel requested the Secretary-General to continue to work closely
with all possible inter-governmentol and international marine-related
organizations in order to assure that the closest possible co-operation
exists in these fields of common interest, not only for the purposes
of the Global Experiment, but in longer-term aspects of climate studies.
In this connexion, the Panel expressed its appreciation for the
consideration being given by the U.S.A. to second an oceanographer to the staff
of the GARP Activities Office of the WMO Secreta;riat.

H

6.3
The Panel reviewed the draft report on the Comprehensive Oceanographic
Programme Related to GARP, presented by the IOC representative. It especially
noted the recommendations for priorities (paragraph 2.4 of that report) and strongly
endorsed the importance of carrying them out. The Panel noted the emphasis placed
on joint programmes, and recommended that the Executive Council of IOC should try
to find ways to assure that such activities could be implemented in time for them
to be applied during the Global Experiment. In this regard, the Panel agreed
with the statement and the recommendation in the executive summary of the draft
report, namely that the implementation of such programmes rested with the nations
of the world; it likewise agreed that an oceanographic programme for GARP be
finalized through the SCOR Committee on GARP together with the IOC and JOC
representatives.
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6.4

The Panel also expressed its appreciation to the IOC and its Members
for the significant response in connexion with the commitment of ships to the
Tropical Wind Observing System. This has constituted a valuable contribution to
the Global Experiment, and the Panel suggested that IOC continue its efforts to
obtain additional contributions of ships particularly in the Indian Ocean and
Pacific Ocean where there still are gaps in the observing system.
6.5
The status report of the chairman of SCOR Working Group 47, (November
1976) was reviewed and the Panel expressed its appreciation for the working group's
contributions to the planning of the oceanographic programme as well as for the
ships that will be committed to the TWOS. The Panel noted in particular the plans
for a meeting of theoretical oceanographers from late June to mid-August 1977,
which will re.ult in scientific guidance not only for the oceanographic programme,
but for the Global Experiment and the TWOS.
The Panel recommended that the ~esults of that meeting be made available
in time to be used in the second Planning Meeting on TWOS which is to
be held in October 1977.

6.6

Although the Panel welcomed the evolvement of the oceanographic programmes
mentioned in sections above, it expressed its concern over the slow rate at which
they are developing, when compared with the planning.for othe~ elements of the
Global Experiment. In this connexion it recalled its request that the GAO of the
WMO Secretariat (GARP Special Report 22, paragraph 5.8) work closely with SCOR
Working Group 47 to ensure that an oceanographic programme was ready by the spring
of 1977.
The Panel requested the GAO of the WMO Secretariat to assist SCOR
in developing the FGGE Oceanographic Programme plan by 15 September
1977, at the latest.

7.

REGIONAL EXPERIMENTS

7.1

General

7.1.1
The Panel noted with pleasure the rapid development in the scientific
planning of the Monsoon Experiment (MONEX), the West African Monsoon Experiment
(WAMEX) and the Polar Experiment (POLEX). The GARP Publications Series No. 18,
The Monsoon Experiment summarizes scientific and observational plans for MONEX.
The draft report of the First Planning Meeting for WAMEX held in Daka~30 November 3 December 1976 includes a revised scientific and observational proposal for WAMEX.
The Panel recommended that this proposal be submitted to the JOG
for approval.

7.1.2

The Panel further noted that the Third Planning Meeting for MONEX
includes major agenda items on the commitments to the Experiment, the plans for
implementation and operation of the Experiment, and the planning of the data
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information relative to the ship Navaid sounding system and the aircraft dropwindsonde
system. The WMO Secretariat is preparing information on the ship Navaid sounding
system and the U.S.A. has agreed to provide some technical information on the air'craft dropwindsonde system and further to identify the contacts with the manufacturers
of the equipment.
In this connexion, the Panel requested the Secretary-General to report
to the twenty-ninth session of the Executive Committee and to the
fi fth session of the Panel on the status of contributions to the
several regional experiments.
7.1.3
The Panel dealt with many questions concerning policies and details of
the regional experiments. Questions and issues regarding these experiments are
likely to increase in future meetings of the Panel as the programmes mature.
In order to help facilitate this growing aspect of the Panel's work,
the Panel recommends to the Executive Committee that additional
countries which are providing substantial contributions to the
regional experiments be invited to be Members.
7.1.4
Further, the Panel sees the need for a scientific officer in the GAO
of the WMO Secretariat who will have the responsibility for the regional programme
co-ordination activitie·s and recommends that the WMO Executive Committee take
appropriate action on this matter.
7.1.5
The' Panel considered the following specific items for MONEX (including
Monsoon-77), WAMEX and POLEX respectively.
7.2

H

The Monsoon Experiment (MONEX)

7.2.1
The Panel considered the items pertaining to MONEX in the report of
the first sesscion of the JOC Borad for FGGE. The Panel Concurred with the Board's
request to the planners of MONEX to consider organizing an observational programme
over the South China Sea during December 1978 (see section 9.1 of the report of
the first session of the JOC Board for FGGE) and to make the ships available for
the TWOS observational programme during SOP I (January-February 1979). The Panel
noted that the study of the zonally organized vertical circulation system in the
equatorial zone, a ml:!jor objective of the Winter Monsoon component of MONEX, would
be facilitl:!ted with more complete coverage of the lOON-lOoS belt during SOP 1.
The Panel suggested that ship utilization plans be co-ordinl:!ted between the FGGE
and MONEX so that as far as possible both the global and winter monsoon objectives
are satisfied.
7.2.2
The Panel considered the question raised by the JOC Board for FGGE
concerning the moving of the ships currently planned for the Arabian Sel:! during
SOP II to locations within the belt lOoN to 1005. The Panel noted that the concept
behind conducting regional experiments at the same time as the FGGE is that
observational inputs for the two experiments would supplement one another.
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Development of modelling the monsoon of South Asia has been handicapped by lack
of upper-air data from the equatorial area and the Arabian Sea. Three ships in
the Arabian Sea have been proposed to fill this gap. In May and June,temperature
and wind fields in the Arabian Sea are not uniform. It was recognized that the
essential scientific objectives of MONEX require observations from ships in the
Arabian Sea.
7.2.3
The Panel noted with concern that certain ships are scheduled to take
part in FGGE and/or the regional programmes for only one Special Observing Period.
The Panel strongly recommended that the nations give serious consideration
to contributing their ships for both SOP's.
This will make optimum use of these expensive observational systems
and will greatly alleviate the critical shortage of ships in the current ~/OS
programme.
7.2.4
The Panel noted with interest that the Third Planning Meeting on
MONEX has data management as a major agenda item.
The Panel recommended that the data management plans for MONEX be
prepared as quickly as possible so that the interfaces with the FGGE
data management system can be determined and the possible contributions
that the MONEX Data Management Centres can make to FGGE are identified.
7.2.5
The Panel reviewed and approved the proposed international management
structure and schedule for MONEX.
(i)

The Indian representative informed~the Panel that the Indian
Government had agreed to the location of the International
MONEX Planning Centre in New Delhi. India offered the
services of a competent scientist to work as the Manqging
Director of this International MONEX Planning Centre, under
the system of seconding scientists by participating nations.

(ii)

The Panel urged the participating nations and the SecretaryGeneral to move quickly in organizing and.manning the International
Planning Centre so that the proposed schedule is maintained
(see Figure 7). The Panel noted with pleasure that the United
States plans to second a scientist and also the announcement
that the U.S.S.R. is positively considering the possibility
of sending a scientist to work at the MONEX Planning Centre
in New Delhi.

7.2.6
The Panel again emphasized the need for organ~z~ng a radiosonde - rawin
station at Gan, if necessary by international assistance.
7.2.7
The Panel showed great concern that the arrangements for the planning
centre for the winter component of MONEX have not been finalized and urged that the
Third Planning Meeting try to make progress in this area.
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The U.S.S.R. delegation informed the Panel on the plans of the
participation of U.S.S.R. ships in the winter and summer MONEX. In the winter
MONEX one ship will be put at the point 0 0 , 106-107°E for two periods of
approximately 30 days each. During the first period from 10 December 1978 to
10 January 1979 it will serve the regional interests of the winter MONEX. The
second period from 15 January to 15 February 1979 corresponds to the period of
intense observations of the SOP I of FGGE.
7.2.9
In the summer MONEX three U.S.S.R. ships allocated in the Arabian
Sea at 0 0 , 550Ei 7.5 0 N, 52.5 0 E and 7.5 0 N, 57.5 0 E will participate, in accordance
with the Leningrad meeting on the TWOS allocation. They will spend there the
period from 10 May to 8 June 1979 corresponding to the intensive observation
period of SOP II of FGGE. After that all the three ships will be moved to the
northern part of the Bay of Bengal where they will participate in the investigation
of the monsoon disturbances from the beginning of July 1979 for approximately
25 days.
7.2.10
The time schedule of participation of all U.S.S.R. MONEX ships is
attached (Figure 8). The Panel appreciated the confirmation of the U.S.S.R.
statements on the allocation of their ships in MONEX.
The Panel requested the U.S.S.R. to consider the possibility for
these three U.S.S.R. MONEX ships to take tracks in the zone lOoN
to lOOS during their transition from the Arabian Sea to the Bay
of Bengal and during transit to take the maximum possible upperair observations.
The details of these plans are proposed to be discussed at the Third
Planning Meeting for the Monsoon Experiment (New Delhi, 28 February - 4 March 1977).
7.2.11
The Panel noted the statements of the U.S.S.R., U.S.A. and Indian
delegations on the participation of their observing platforms in the pre-MONEX
study Monsoon-77. India and the U.S.S.R. are contributing to the programme with
ships and the U.S.A. with instrumented aircraft. It underlined the role of the
experiment Monsoon-77 for testing the Monsoon observational systems as well as
for contributing the development of the Data Management Scheme aimed at the
successful operations during MONEX.
7.2.12
In particular, it was noted with satisfaction that the Hydrometeorological Service of the U.S.S.R. will provide an additional ship for operation in
the western part of the Arabian Sea. That ship, Vu. M. Shokalski, will act
simultaneously with the other four U.S.S.R. ships and will make oceanographic
investigations in the Somali current zone and the upwelling region of the area
of Socotra Island. Another important task will be the investigation of the interaction of the ocean and the low-level jet-stream in the atmosphere.
7.2.13
In May and July 1977 while moving along the Equator, that ship will
make oceanographic studies and also rocket soundings for the investigation of the
development of the six-month and quasi-biennial oscillation in the equatorial
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- 55 stratosphere and mesosphere. On finishing the work in the Arabian Sea, the ship
Vu. M. Shokalski will substitute the ship Priliv for the rest of the observational
period.
7.2.14
The Panel also noted with pleasure the plan of the Hydrometereological
Service of the U.S.S.R. to provide a ship for two observational periods of two-three
weeks each during December 1977 and January 1978 which will be put at 00 , 105-107°E,
and will implement a full programme of upper-air observations. This programme will
provide a winter component to Monsoon-77 and will provide a test programme for the
winter Monsoon component of MONEX.
7.3

West African Monsoon Experiment (WAMEX)

7.3.1
The Panel agreed with the recommendations of the JOC Board for FGGE
suggesting that the distribution of ships in the WAMEX region satisfy both the
large-scale requirements of FGGE as well as WAMEX. The Panel expressed concern
about the large areas of the southern equatorial Atlantic which are devoid of
ships. It is noted that the U.K. and U.S.A. are implementing or upgrading the
upper-air island stations of St. Helena and Ascension.
However, the Panel recommended that if additional ship resources are
found, high priority be given to filling the central gaps over the
southern Atlantic Ocean between 1005 and the Equator.
7.3.2
The Panel noted that a group of experts will meet in Geneva from
14-18 March 1977 to develop a plan for WAMEX Data Management.
The Panel recommended that the plans be prepared as quickly as possible
so that the interfaces with the FGGE data management system can be
determined and the possible contribution that the WAMEX data management
centres can make to FGGE are identified.
7.3.3

The Panel recommended that the Second Planning Meeting on WAMEX be
scheduled for the summer 1977. The principal agenda items should
include the data management plan, including identification of the
data .management centre(s), implementation and operation activities
and schedule, and further clarification of commitments to the
experiment by participating nations.

7.3.4
The WAMEX management, organizational structure was reviewed and
approved by the Panel (see report of the First Planning Meeting of WAMEX). The
Panel noted with pleasure the visit of Professor Obasi (Nigeria) to the GAO of
the WMO S~cretariat to consult on WAMEX Data Management matters.
The Panel recommended that the participating nations continue to
provide consultants and experts to work on specific tasks as they
are identified.
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7.3.5
The Panel noted the requirements expressed by the First Planning
Meeting on WAMEX regarding additional upper-air observing stations. Most of these
stations are already planned to operate within the framework of the WWW programme
and should be granted first priority.
The Panel recommended that assistance be provided to the countries
taking part iri the WAMEX experiment so that these stations are
ready for operation before the FGGE experiment.
7.3.6
Considering the data requirements for the fulfilment of the principal
objectives of WAMEX, the Panel noted that a need would arise for the acquisition
of data with the spatial and time resolutions as recommended for the non-intensive
periods of SOP II up to the end of August when the West African Monsoon is at its peak.
The Panel therefore recommended that the relevant authorities should
give consideration to the operation of all their observing systems in
the WAMEX area after SOP 11 to the end of August 1979.
7.4

The Polar Experiment (POLEX)

The Panel took note of the activities with respect to the planning and
implementation of POLEX that would be carried out in support of the Global Experiment
to assure support for the observational programme required in the high latitudes.
The POLEX-related elements of the several national and_international programmes
that will contribute to the objectives of the Experiment were welcomed. The
conclusions and recommendations of the JOC Board for FGGE were accepted by the Panel.
In particular, the Panel recommended that:

8.

(i)

COSPAR and satellite operators should indicate the kind of
data that should be taken in the polar regions to satisfy
satellite-sounding retrieval techniques requirements;

(H)

the Secretary-General should request that Members and other
interested agencies make every effort to assure the continuance
of presently-operating upper-air sounding stations in the polar
regions that ore needed for satisfying the FGGE network requirements (500 km spacing), e.g. in Iceland and Greenland, Antarctica;

(Hi)

the Secretary-General should request that operators of Antarctic
and other expeditionary vessels carry out upper-air soundings
according to FGGE standards while operating in data-sparse
regions such as the tropics and the southern hemisphere.

RESEARCH ASPECTS OF THE FGGE

8.1
The ultimate goals of the FGGE will be achieved through research
utilizing the unique data set gathered during the Experiment. This research will
be conceived, organized and carried out principally on the national level through
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Committees and - above all - by individual scientists. However, international
review, co-ordination and planning are also necessary in order to prevent unprofitable duplication, to ensure that valuable research opportunities are not
overlooked, and to evolve a synthesis of the scientific results of the Experiment.
To this end, it is necessary to organize a coherent sequence of international
activities in the area of FGGE research. The Panel was informed of the plans
of the JOC and the WMO Secretariat in this connexion.
8.2
Information gathered by the JOC shows that the FGGE data sets will
be widely used in the following contexts:
(i)

global and hemispheric meteorological analysis;

(ii)

diagnosis of the atmosphere structure and behaviour;

(iii)

parameterization of various physical processes;

(iv)

model dependence, forecast and predictability studies.

8.3
FGGE-related research on the national level is developed and coordinated by government agencies, professional societies and national GARP
committees. On the international level, research programmes related to the
FGGE are co-ordinated by the JOC with the assistance of the WGNE and in cooperation with various ICSU and WMO bodies.

8.4

Actions taken thus far by the JOC include the following:
(i)

the JPS will obtain further information concerning the
utilization of the FGGE data sets through correspondence
with national GARP committees and through WMO channels;

(ii)

approximately one international study conference or symposium
per year will be held related to the international aspects
of FGGE research. The conference will be co-ordinated with
other conferences arranged by WMO and/or ICSU and the topics
of the conferences will be decided at a later date;

(Hi)

FGGE-related research results will be documented primarily
through the usual scientific literature. Additional actions
will include the following:

(a)

The JOC Working Group on Numerical Experimentation (WGNE) will
continue its collection and publication of reports from numerical
modelling groups;

(b)

an FGGE report series will be established and published by the WMO/ICSU
Joint Planning Staff. The series will include FGGE plans, FGGE-data
catalogues, reports of FGGE study conferences and symposia, and an
FGGE bibliography.
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8.5

FGGE Research Co-ordination Conference

8.5.1
The Panel was informed that a two-day FGGE Research Co-ordination
Conference will be held immediately following the thirteenth session of the JOC
in April 1977. It is anticipated that the FGGE Research Co-ordination Conference
will produce a preliminary summary and synthesis of the international research
effort to be devoted to the FGGE. Needs for future international co-ordination
activities will hopefully also be clarified in the course of the Research Coordination Conference.
8.5.2

The Panel strongly approved these initiatives of the JOC and the
Secretariat and recommended that they continue vigorous efforts
to organize a coherent international programme for the utilization
of the FGGE data sets in research and applications.

9.

FUTURE ACTIONS

9.1

Overall implementation schedule

The Panel agreed on the overall schedule shown in Figure 9 for the
implementation of the FGGE. The schedules for the preparation of implementation
plans, including both the overall summary and the individual system plans, are
further expanded in Figure 10. More detailed schedules for the planning and
implementation of individual components of the Experiment are to be found in
these implementation plans. It will be noted that the first drafts of complete
implementation plans for all major components are to be presented to the next
session of the Panel.

9.2

Meetings

The Panel reviewed and approved the schedule of meetings related
to the planning of the FGGE as shown in Table 5.

9.3

FGGE brochure

9.3.1
The Panel considered the statements by a number of Members on the
apparent need for a brochure on FGGE that would explain to non-specialists what
the purposes of the FGGE are and, especially, what the expected benefits are
likely to be. Some Members pointed out that there are national publications
of this sort and that they might be used as a basis for a WMO publication that
would have international distribution and acceptance.
H

The Panel recommended that the Secretary-General consider this
question and produce an outline for such a publication. The
distribution of an approved publication should be attained by
the end of 1977 in order for it to have wide and effective
acceptance. It was also agreed that the brochure would reflect
any changes in the scope of the Experiment resulting from new
planning.
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- 61 TABLE 5
CALENDAR OF MEETINGS RELATED TO THE PLANNING AND IMPLEMENTATION
OF THE FGGE (1977)

28 February - 4 March

New Delhi, India

Third Planning Meeting on MONEX

5 March

New Delhi, India

JOC Board for the Monsoon Subprogramme

14 - 18 March

Geneva, Switzerland

Informal meeting of Experts on
WAMEX Data Management

13 April

Stockholm, Sweden

JOG Officers' Meeting

14 - 20 April

Stockholm, Sweden

Thirteenth Session of the JOG

21 - 22 April

Stockholm, Sweden

FGGE Research Co-ordination
Meeting

23 April

Stockholm, Sweden

Level III-b Data Production
Meeting

25 - 26 April

Stockholm, Sweden

Fifteenth Session of the JOC
Working Group on Numerical
Experimentation

23 - 27 May

Helsinki, Finland

JOG/SCOR Joint Study Conference
on General Circulation Models
of the Ocean and their Relation
to Climate

31 May - 2 June
( tentative)

Washington, U.S.A.

Informal Meeting of Experts on
Navaid Accuracy

July (tentative)

(to be decided)

Informal Planning Meeting on
Winter Monsoon Experiment

August (tentative)

(to be decided)

Second Planning Meeting on WAMEX

1 - 2 September

SeatHe, U.S.A.

POLEX Symposia, IAGA/IAMAP
Assembly

5 - 6 September

Seattle (tentative)

JOG Board for the Polar Subprogramme

14 - 21 September

Tashkent, U.S.S.R.

Technical Confe~ence on the
Energetics of the Tropical
Atmosphere

3 - 7 October

Geneva, Switzerland

Committee of Participants for
the Southern Hemisphere Drifting
Buoy System, Second Session

10 - 11 October

Brackne11

Board of Review for Level III-b
Data, Second Session
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12 - 14 October
( tentative)

(to be decided)

Sixteenth Session of the JOC
Working Group on Numerical
Experimentation

17 - 21 October

Geneva, Switzerland

Second Planning Meeting on TWOS

24 - 28 October

Norrkoping, Sweden
(proposed)

Informal Planning Meeting to
Co-ordinate Evaluation and
End-to-End Tests of the FGGE
Data Management System

October (tentative)

(to be decided)

First Planning Meeting for Airflow over and around Mountains

14 - 18 November

(to be decided)

Informal Planning Meeting on
Non-real-time Aircraft Data
Collection

November

Geneva, Switzerland

Tropical Experiment Board, Ninth
Session (to be decided)

November/December

Leningrad, U.S.S.R.
(proposed)

Informal Meeting of the GATE
Radiation Sub-programme
Advisory Group

3 - 8 December

Cairo, Egypt

WMO Technical Conference on GATE
Data Utilization with Implications
on Forecasting and Research in
Tropical Countries

5 - 9 December

Geneva, Switzerland

EC Inter-governmental Panel on
the FGGE (V)

December (tentative)

(to be decided)

JOG Board for the Climate
Dynamics Sub-programme

15 - 21 December
(tentative)

(to be decided)

Fourth Informal Planning Meeting
on MONEX

- 63 9~3.2
In connexion with the production of a publication on the Global
Experiment, some Members suggested that a name change from the First GARP Global
Experiment might be helpful in explaining what the Global Experiment has to do
with; however, it was felt that in many countries the FGGE had been well publicized
and accepted at all levels. Nevertheless, in case that some countries find a
need for a commonly used popular name for the FGGE, the Panel suggested "The
FGGE - the Global Heather Experiment."

9.4

FGGE film

The Panel noted with appreciation that UNEP had provided a sum of
$50,000 to help produce a film on the FGGE. Hhile it was still early to begin
the production of a film, the Panel felt that there is a need to develop suggestions
on the concept and purposes of the film. This would provide time to take film
footage of the early stages of the Experiment, such as the planning and deployment.
The Secretary-General was requested to seek the opinion of the Executive
Committee with respect to an FGGE film.

9.5

Composition of the Panel

As the planning and implementation of the Experiment continue to
develop, the degree of involvement of various Members necessarily changes. A
number of countries not now represented on the Panel are making significant
contributions to the FGGE and to the regional experiments. Their participation
in the Panel's work would significantly advance and accelerate preparation for
the Experiment. The Panel therefore requests the Executive Committee to increase
or adjust the membership of the Panel to better reflect the actual degree of
participation by Members in the implementation of the FGGE (see also section 7).
10.

ELECTION OF CHAIRMAN

According to its terms of reference, the procedure of election of a
chairman should take place at the close of each session. Mr. B. Gosset was
unanimously re-elected.
11.

DATE AND PLACE OF NEXT SESSION

The Panel agreed that the next session would take place in Geneva
from 5 to 9 December 1977.

*
*

*

H

APPENDIX A
STATEMENT OF DR. T. MALONE, ICSU REPRESENTATIVE
Mr. Chairman, Dr. Davies, Panel Members and invited guests:
It is with the greatest pleasure that I bring you the greetings and best
wishes of ICSU President Bruno Straub and Secretary-General Sir John Kendrew. It
is now nearly ten years since the agreement between WMO and ICSU was signed setting
in motion the Global Atmospheric Research Programme. This ambitious and imaginative
undertaking is held in high regard within ICSU and is the largest sustained programme
our organization has ever undertaken. On the eve of launching the First GARP Global
Experiment we are encouraged by the depth and thoroughness of the planning and are
confident that the commitments of material and intellectual resources that are
essential to the success of this massive enterprise will be honoured. It is clear
that there still remain some gaps to be filled in the global array of observations
but ICSU is encouraged by the enormous effort that has already been made and looks
forward to the completion of global network.
It may not be inappropriate to point out that more than a very large meteorological experiment is at stake. FGGE is a dramatic and tangible manifestation that
a fragmented and frequently tormented world of great diversity in need and resources
is capable of galvanizing about an exciting programme that promises to yield
beneficial results to all nations.
It is potentially g~atifying to ICSU to note that plans are well advanced
to co-ordinate the research to be performed on the voluminous data that will be
gathered during the observational part of the programme. The conference planned
in Stockholm in April 1977 is especially timely, because it will take place prior
to the "Build-up Year" and will provide a superb opportunity for mounting research
programmes that will be complementary and diverse rather than simply redundant.
The series of research co-ordinating conferences that will follow, provide ample
ensurance that the total programme will not become pre-occupied with data collection
but will accord to the information gathered the attention its expense and importance
warrants. ICSU has been insistent from the outset that the worth of this programme
lies in the research opportunities it presents and not in the technological extravaganza that it could become.
What advice can ICSU offer at this penultimate meeting of the Panel.
advice can be summarized in four words:

Perhaps,

Courage not to falter when things temporarily go astray as they are sure to
do occasionally in the harried movements of final preparations; serenity to
accept those things that are impossible to accomplish; imagination to find
alternatives to the impossible; and wisdom to know when to call upon
courage, serenity or imagination.
Be assured of the best wishes and unfailing support of the ICSU officers and
Executive Board for a fruitful and memorable observational phase of GARP over the
next two years.
Thomas F. Malone
ICSU Liaison Representative

,...,
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FOURTH SESSION OF THE INTER-GOVERNMENTAL PANEL ON THE FGGE
Geneva, 14-18 February 1977
LIST OF PARTICIPANTS
Representatives of governments
B. Gosset

France

C. Martinez

Argentina

W. Gibbs

Australia

L. G. Meira Filho

Brazil

J. Garrett

Canada

J. Alt

France

P. Vitureau

France

W. Buschner

Germany, Federal Republic of

K. Suda
G. O. P. Obasi
G. A. Corby
E- L Tolstikov
B. Pihanov
R. M. White
D. Sargeant
G. Cartwright

Japan

R. Fleming

U.S.A.

V. E. Suomi

U.S.A.

Nigeria

U.K.
U.S.S.R.
U.S.S.R.
U.S.A.
U.S.A.
U.S.A.

Invited observers
L. A. Vuorela

Finland

Y. P. Rao

India

K. Langlo

Norway

N. Gustafsson

Sweden

Chairman
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President of WMO Technical Commissions
O. LGnnqvist

CBS

Inter-governmental and International Bodies

D. B. A. Mandengue

ASECNA

A. WEn-Nielsen

ECMWF

R.

ESA

Tessier

T. F. Malone

ICSU

O. I. Mamayev

roc

A.
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Wiin...Nielsen

B. R. DOGS
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C•. C. Wallen

UNEP
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Secretariat

B. R•. DOGS
R., Schneide r

N'. Kljukin

H.

Bari

V. Bol.d-hev

Eo. Jotila
J~

Perry

J •. Rasmvssen
M. Rubin

1., SifniKov
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TABLE le

Summary of commitments to the FGGE
This table summarizes information available to the Secretariat on
commitments to the FGGE by Members and by international organizations.
Where appropriate, commitments are characterized as firm (f), probable (p), or tentative (t). The letter "X" in the "WWW" column
indicates that the nation concerned has informed the Secretariat of
a specific contribution to the World Weather Watch which is considered
to be sped fically or primarily a contribution to the FGGE. "ASDAR"
indicates that the Member concerned has agreed to participate in the
international prototype tests of that system. Denmark, Sweden ~nd
Norway participate jointly through SAS.

TABLE 2.

Analysis of the status of ship commitments show f, p or t for all
ships, etc.

TABLE 3.

Ships committed to the Global Experiment outside of the TWOS zone.

*
*

*

TABLE 1 Country

i-!LGERIA

WWW-ll

Satellites

Other

BASIC OBSERVING SYSTEM Tropical Observing
and Related
Proarammes

Ground station
for GMS

AUSTRIA

ECMWF
X

METEOSAT

ECM~JF

1 ship et)
SOP I and II

2 ships (p)

X

Deployment

BURMA

$1000 (f)
X

100 buoys: deployment and logistics
centre for buoy control. Centre support

CANADA

CHILE

Deployment

COLOMBIA

1 ship (f)

DENMARK

METEOSAT

FINLAND
FRANCE

Data-processing and
Other Activities

Approx. 50 buoys
deployment

ASDAR

Radar
reflectors

CAMEROON

FGGE Fund and
Other Cash
Contributions

Deployment training

AUSTRALIA

BRAZIL

Southern Hemisphere
Drifting
Buoy System

X

ARGENTINA

BELGIUM

SPECIAL OBSERVING SYSTEMS

X

ARGOS system
METEOSAT

ECMWF
ASDAR

Support for Level IISpace-based and SOS
Data Centre (t)

ECMWF 4 NAVAID systems(p)

TWOS Data Centre(p)

ECMWF

6 ship-months

35-40 buoys (f)
Deployment

* Members which have indicated special action in support of FGGE are marked

- - - - - - - - - - - - - - - - - - - - - - - --=~~.

Constant level balloon and drifting
buoy* data-processing
and control centre.
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·DEM.REP OF

::>outhern Hemisphere
Dri fting

Buoy System
, .

METEOSAT

2 ships (f)
1 s~p (t)

ECMWF

Deployment

Data-processing and
Other Activities

Contributions

Mobile ship data centre
Specialized Oceanographic Data Centre.
Support for Level II-b
Space-based and SOS
Data Centre (0)

X

Staff support for FGGE
Operations Centre and
Level II-b Space-based
and SOS Data Centre (p)

HUNGARY

INDIA

FGGI:. t-undand
Other Cash

1 ship (f) SOP II

GtIRMANY,
FE:D.REP. OF

GHANA

JropJ.cal UbservJ.ng
and Related
Proqrammes

2 ships(f) SOPII

X

1 ship ( t) SOP II

Arabian Sea and Bay
of Bengal

...

INDoNESIA

1 ship (f)

X

I1ALY

METEOSAT

1 ship (t) - Arabiclfl

Sea
!VORY COAST

1 ship (t).

..

JAMAICA

JAPAN

Geostationary
Satellite
(GMS)

--~.~.

KENYA

»
""U

X

X

1 ship(t) SOP I

2 ships(f) SOP II

Deployment

Level II-b Area Subcentre for RA II (in
part) and RA V.
Level II~b Satellite
Data Production
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Z

Cl
H

X

Cl

...

.

<:J
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Country

WWW

Satellites

Uther.
h

T
~

LIBYA

X

MADAGASCAR

X

MAURITIUS

X

1 Ob servl.ng
ated
___. mes

South
-

-

~

here

H
- -

-

_.-.

FGGE Fund and ( D
P
- d
Other Activities
Other Cash
Contributions

2 ships (f)

MEXICO
NETHERLANDS

EC~lWF

1 NAVAID system(f)

ASDAR
NETHERLANDS
ANTILLES
NEW ZEALAND

$2,500 (p)
1 ship(t)10-60 0 S,
150-165°W

NIGER

X

NIGERIA

X

NORWAY

X

PERU

.

10 buoys (p)
Deployment

1 ship (p)
ASDAR
automatic
·stations

1 ship, southern
hemisphere
1 NAVAID system

50-60 buoys ( f)
Deployment

1 ship(p)
~

-c
-c

1 ship(f)
1 ship(t)

PHILIPPINES

rrJ

z
o
H

:><

RWANDA
SAUDI
ARABIA

..o

X

.

-0

$850, OOO(f)

~

Country

WWW

SENEGAL

X

SOMALIA

X

Satellites

Other

METEOSAT
(possible)

ECMWF

SWEDEN

METEOSAT

ECMWF
ASDAR

METEOSAT

ECMWF
ASDAR

X

TANZANIA

X

TOGO

X

TUNISIA

X

TURKEY

X

U.S.S.R.

X

Southern Hemisphere FGGE Fund anj Data-processing and
. Other Cash
Other Activities
Dri fting
Contribution~
..Buov SYstem

1 ship (p)
near Dakar

SPAIN

SWITZERLAND

. Tropical Observing
and Related
Proarcimmes._

1 ship( f)

5 ships (f) SOP· I
Geostationary AutoDeployment
7 ships(f) SOP 11
satellite
matic
also, near but not
Polar orbiting stations
within the equatorsatelli tes (2)
ial zone:
5 ships (f) SOP I
3 ships(f) SOP 11

Level II-b Space-based
and SOS Data Centre

Level II-b Surface-based
Data Centre
TWOS Data Centre (radar)
Level II-b Area
Sub-centre for U.S.S.R.
and Mongolia
Level II-b Satellite
Data Production

»'"0
'"0

rr1

Z
1:1
H

X

1:1
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www

Satellites

Other

U.K.

x

Instrumentation
METEOSAT

I ECMWF

U.S.A.

x

Geostationary IASDAR
Satellites (2)

Country

Polar orbiting
Satellites(2)

Tropical Observing
and Related
Proarammes
1 ship(t) SOP I
SOP 11

5 ships (p) SOP I
SOP II
Aircraft Dropsonde
System

Southern Hemisphere
FGGE Fund and
Drifting
Other Cash
Buov System
!Contributions
Deployment (t).

Level II-b
Area Sub-centre for
RA I, RA VI and part of
RA II.
Support for Level Il-b
Space-based and SOS
Data Centre

Approx. 50 buoys(f)

Level II-b
Area Sub-centre for
RA IIl, RA IV and Antarctica.
Level II-b Satellite
Data Production

Tropical ConstantLevel Balloon
System *

Research
Satellites (p)

$300,000 for
development

Data-processing and
Other Activities

NA~~ID

* Not final until
ag.r.eement on dataprocessing reached
with France

Tropical Aircraft Dropsonde Data Centre
Tropical Constant-Level
Balloon Data Centre
Level IlI-b Data Production
Support for Level II-b
Space-ba.sed and SOS
Data Centre
Support for FGGE
Ooerations Centre

YUGOSLAVIA I X
ZAMBIA

I X

:t>
-0
-0
IT1

Automatic
stations

* Not final until agreement on data-processing reached with France.
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Country

WWW

Satellites .Other

Tropical Observing Southern Hemisphere FGGE Fund and Data-processing and
Other Activities
and Related
Drifting
Other Cash
rontributions .
Buoy System
Proarammes

EUROPEAN CENTRE
FOR MEDIUM RANGE
WEATHER FORECASTS (ECMWF)
EUROPEAN SPACE
AGENCY (ESA)

Level III-b
Data Production

METEOSAT
$l,070,OOO( f)

UNiTED NATIONS
ENVIRONMENT
PROGRAMME (UNEP)

*
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TABLE 2
ANALYSIS OF THE STATUS OF THE COMMITMENTS TO THE TROPICAL WIND
OBSERVING AND OTHER SHIPS AND THE REQUIREMENTS FOR NAVAID SOUNDING EQUIPMENT

Ocean

Need
Navaid

Country

SOP-l

SOP-2

Remarks

Brazil

p

p

GATE or other Navaid

Brazil

p

p

GATE or other Navaid

France*

f

f

part-time, share Navaid

German Dem. Rep.

-

f

Germany, Fed. Rep

f

f

radar and Navaid

Germany, Fed. Rep

f

f

merchant ship, Navaid

Germany, Fed. Rep

t

t

research ship

t

t

f

f

Nigeria

p

p

Yes

Spain

f

f

Yes

U.K.**

t

t

Yes

SOP-l or 2, Atlantic or
Indian

U.S.A.

p

p

Yes

SOP-l or 2

U.S.S.R.

f

f

radar

U.S.S.R.

f

f

radar

Australia

t

t

France*

-

f

Indonesia

f

f

p

p

Navaid

U.S.S.R.

f

radar

U.S.S.R.

f

radar

U.S.S.R.

f

radar

ATLANTIC

--------

Ivory Coast

Mexico

Yes

Yes
GATE Navaid
700 tons

INDIAN

------

U.S.A.

Please see footnotes on next page.

Yes
part-time, share Navaid
Yes

300-ton fisheries research
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Table 2 (cont'd)

Ocean

Country

SOP-l

SOP-2

Need
Navaid

Colombia

f

f

Yes

France*

f

f

Hong Kong***

t

t

Japan

t

f

radar

Japan

-

f

will use AMTEX Navaid

Mexico

f

f

Yes

Peru

p

p

Yes

Philippines

f

f

Yes

Philippines

t

t

Yes

U.S.A.

p

p

Yes

U.S.A.

p

p

Yes

U.S.A.

p

p

Yes

U.S.S.R.

f

f

radar

U.S.S.R.

f

f

radar

U.S.S.R.

f

-

radar

Remarks

PACIFIC

-------

GATE Navaid in U.S.A.
part-time, share Navaid,
SOP-l or 2

Yes

merchant vessel
(Paci fie/Indian)

South Pacific Commission****
f - firm

p - probable

t - tentative

*

lotal of six ship-months in all oceans during both SOPs

**

Information provided by the Institute of Oceanographic Sciences

***

Several other countries have indicated that their merchant vessels are
potential participants in the TWOS, if Navaid equipment is provided

****

The South Pacific Commission has expressed interest in helping to
solicit co-operation of appropriate ships in that area

FOOTNOTE:

Additional ships have been committed to the FGGE, but at present
they do not plan to operate in the zone assigned to TWOS
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TABLE 3
SHIPS COMMITTED TO THE GLOBAL EXPERIMENT OUTSIDE THE TWOS ZONE

Region

Country

H

Period

Remarks

India

(f)

Arabian Sea

May - June

2 ships, need Navaid

India

( f)

Bay of Bengal

July - August

2 ships, need Navaid

Italy

(t)

Arabian Sea

15 January 15 March

Need Navaid

Senegal

(p)

Near Dakar

SOP-l, SOP-2

Need Navaid

New Zealand
(f)

lOoS _ 60 0 S,
150° _ 1650 W

FGGE

has upper-air but no
wind-finding

U.S.S.R. (f)

north of lOoN

SOP-l

5 radar ships

U.S.S.R. ( f)

north of lOoN

SOP-2

3 radar ships

APPENDIX E
STATUS OF WORLD WEATHER WATCH IMPLEMENTATION
Table

a UPPER-AIR STATIONS

establ ishment of which was suggested by the Inter-governmental Meeting for the FGGE
(February 1976)
REGION I - AFRICA

Country or
Operati ng
Country

Station
Index
Number

Name
of
Station

61901*

St. Helena

U.K.

RW

Committed by UK

61986*

St. Brandon

Mauritius

W

Offered by UK through VAP

61988

Rodri gues

Mauritius

W

Offered by UK through VAP

61997*

lie Crozet

France

RW

RW expected during SOPs

62941*

J uba

Sudan

R\'!

Equipment instal led

63225*

Gardo

Soma I ia

RW

Expected to be fully operated by the FGGE

63980*

Seyche lies
Internat. Ai rport

Seyche lies

RW

Ful I operation during the
FGGE committed by UK

64235*

Kananga

Zai re

RW

Renovation underway

64360

Lubumbashi-Luono

Zai re

RW

Renovation underway

64655*

Bri a

Centre Afri can
Empire

W

Ful I support requested by
the PR through VAP

64400

Po i nte-No i re

Congo

W

Station is establ ished

65123

Minna

Nigeria

65660

Robe rts Fie I d

Liberia

W

No specific plans

67475

Kasama

Zambia

RW

Installation expected 1977

68992*

Bouvet Island

Norway

RW

Some upper~air observations
during SOPs are considered

*

Observations
required

Status of Commitments

Station in operation

26 stations marked by asterisk are considered indispensable
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REG ION I I - AS lA

I

iStati on
Index
Number

Name
of
.station

Country or
Operating
Country

Observations
Requ i red

Status of Commitments

40394

Hai I

Saudi Arab ia

RW

Operation expected 1978

40427

Bahra i n

Bahra in

RW

Rep laced by 40416 Dharhan
Saudi Arabia ( in operation)

40575

Salalah

Oman

W

No specific plans

41350*

Gan

Maldives

W

Assistance by UK under
consideration

42591

Gaya

India

RW

No plans

43395*

Male

Maldives

RW

Assistance by UK under
consideration

48112

Victoria Point

Burma

RW

Full assistance requ i red

REGION 11 I - SOUTH AMERICA

Station
Index
Number

I

I

I

Name
of
Stati on

Country or
Operating
Country

Observations
Requ ired

Status of Commitments

82825*

Porto Vel ho

Brazi I

W

Station Is being establ ished

85245

Santa Cruz

Bol ivia

RW

Fu 11 assistance requ i red

85585

J uanFernandez

Chi le

RW

Fu 11 assistance required

86218

Asuncion/Aeropuerto

Paraguay

RW

Should be in operation

88890

Stan ley

U.K.

RW

No plans

88903*

Grytvi ken

U.K.

RW

Implementation unfeasible

I
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REGION IV- NORTH AND CENTRAL AMERICA

Station
Index
Number

Name
of
Stati on

Country or
Operating
Country

76855

Puerto Ange I, Oax

Mexico

RW

Replaced by 76833 Sal ina
Cruz, Oax for which ful I
assistance is requ i red

78825*

Ilot de Clipperton

France

RW

Establ ishment of station. is
under consideration

Observations
Requ i red

I

Status of Commitments

REGION V - SOUTH-WEST PACIFIC
Station
Index
Number

Name
of
Station

Country or
Operati ng
Country

91250*

Eniwetok Atoll,
Marsha I I Is.

U.S.A.

RW

Committed by the USA

91317*

Woleai Atoll,
Carol i ne Is.

U.S.A.

RW

Committed by the USA

91356

Kuasie, Carol ine Is.

U.S.A.

W

No commitments

91434*

Kapingomarangi Atoll, U.S.A.
Caro I i ne Is.

RW

Committed by the USA

91487*

Fann i ng Island

UK/New Zealand

RW

Committed by the USA

91530*

Nauru

Nauru/
Austra I i a

W

Implementation is con side red
unfeasible

91700*

Canton Is.

U.S.A./U.K.

RW

Committed by the USA

91788

Nukualofa

Tonga

W

To be establ ished under
assistance of New Zealand

91800*

Pen rhyn

Cook Islands

W

Under investigation by the
USA

91998*

Ducie Is.

UK/New Zealand

W

Estab I ishment is considered
unfeasible

94174*

't/ei pa

Austral ia

W

Committed by Austral ia
replaces 94175 Thursday
Island

96237*

Pangkalpinang

Indonesia

W

To be establ ished 1977

Observations
Requ i red

Status of Commitments

I
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REGION V - SOUTH-WEST PACIFIC (contd.)

Observations
Requ i red

Status of Commitments

Name
of
Station

Country or
Operati ng
Country

97072*

Palu/Mutiara

Indonesia

W

W at 00 GMT establ ished

97724*

Ambon

Indonesia

RW

To be estab I i shed in 1977-78

97900*

Saumlaki

Indonesia

W

To be estab I i shed

98223

Laoag

PhilIppines

R\'I

One observation/day
is estab I i shed

98618

Puerto Princesa

Ph i I i pp i nes

W

One observation/day
is estab I ished

98836

Zambaonga

Ph i I i pp i nes

RW

Station
Index
Number

---

'*
'*

One observation/day
is establ ished
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TABLE'b

List of indispensable upper-air stations which need to be establ ished before the
FGGE, and for which no firm commitments have '(et been made (as of 1/1 1977)

Station

Country or
Operating
Country

Comments

REGION I
I

61997

lie Crozet

France

Radiowind observations expected
duri ng SOPs

2

64234

Kananga

Zai re

Renovation underway

3

64665

Bria

Centre Af ri can
Empire

Fu 11 support requested by the PR
through VAP

4

68992

Bouvet Island

Norway

Some upper-air observations
during the SOPs wi I I be cons idered

5

Maldives

Assistance by UK under consideration

6

Maldives

Assistance by UK under
cons i derat ion

7

UK

8

France

Establ ishment of station is
under consideration

REGION V
9

91530

Nauru*

Nauru/Austral ia

10

91800

Penrhyn

Cook Islands

11

91998

Duele Island*

UK/Ne~1

* Implementation is considered unfeasible.

Zealand

Under consideration by the USA
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List of indispensable upper-wind stations in the I ION_I 10S pelt which need to
be upgraded, and for which no firm commitments have yet be~n made (as of I11 1977)

Station

Country or
Operating
Country

Additional
observati ons
requ i red

Remarks

REGION 1
I

64210

Kinshasa/N'Dji I i Zaire

RW 1200 GMT

Network upgrading underway

2

64400

Pointe Noire

Congo

W 0000 GMT

Assistance requested by PR

3

64458

Ouesso

Congo

W 0000 GMT

Assistance requested by PR

4

64500

Librevi I le

Gabon

W 0000 GMT

VAP assistance offered

5

64650

Bangui

Central African
Emp ire

RW 0000 GMT

VAP assistance requested
and supported

6

64750

Sarh

Chad

W 0000 GMT

W promised by PR assistance
requested

7

65548

Man

Ivory CQast

W 0000 GMT

VAP assistance requested

8

65578

Abidjan

Ivory Coast

RW 0000 GMT

VAP assistance requested

REGION 11
9

43466

Colombo

Sri Lanka

RW 0000 GMT

RW expected during SOPs

10

48917

An-Xuyen

Social ist Rep.
of Vietnam

W 1200 GMT

no information

REGION I11
II

84008

San Cri stoba I

Ecuador

RW 0000 GMT

Support requested by PR

12

84129

Guayaqui I

Ecuador

RW 0000 GMT

Support requested by PR

REGION V
13

9601 I

Banda Aceh

Indonesia

W 1200 GMT

Assistance requested by PR
for some stations

14

97014

Menado

Indonesia

RW 1200 GMT

Assistance requested by PR
for some stations

96743

Jakarta/.
Kemaygrou

Indonesia

RW 1200 GMT

Assistance requested by PR
for some stations

H
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TABLE

c

continued

Station

IOperati
Country or
ng
I Country
I

Additional
Observations
Requ i red

Remarks

·1 ndones ia

RW ·1200 GMT

Assistance requested by PR
for some stations

Si aklMokmer

Indonesia

RW 1200 GMT

Assistance requested by PR
for some stations

Puerto Pri ncesa

Ph i I i pp i nes

W 1200 GMT

Assistance requested by PR

16

96933

Surabaya/
Perak

17

97560

18

98618

]

»
""'0

""'0
rrJ
Z
Cl
H

X

TABLE d Availability of observational data at each standard level

rrJ
~

.

"'0

00

Availability
No. of observations

15-30
November
1975

16-31
October
197 6

16-31
January
1977

Observa.tion
Time

Element

700 mb

500 rob

300 rob

100 rob

30 mb

10 rob

86.9

87.1

72.2
69.8

40.6

11.8

85.3
62.5

84.1
81.5

12.3

54.4

43.2

39.2
22.6

739
722
1111

00
12
00

Height
:Height
Wind

85.0
71.2

1242

12

i'find

63.6

56.8

48.2

37.2

,19.7

4.7

748

Height
Height
Wind
Wind

85.3
82.8

84.5
82.1

80.6

1187

00
12
00
12

70.2
68.3

64.2
61.1

77.5
56.4
52.7

70.3
67.3
45.0
40.3

42.6
40.4
25.6
22.5

14.2
13.8
6.7
6.2

757

00

Height

85.2

85.1

80.6

69.6

41.1

14.0

761
1070
1193

12

Height

80.8

Wind
Wind

76.7
56.8
50.1

66.4

00
12

81.4
70.2
65.8

39.3
25.0
21.5

13.4
6.9
6.0

755
1081

64.1
58.3

49.2
39.0

5.3

APPENDIX E, p. 9

TABLE

e

Summary of implementation and future plans of the Main Trunk Circuit
and its branches
January 1977

Segment

Present operational status

Future plans
(Year of implementation)

Moscow-Prague

Cable 1200 bit/s data/FAX
channel with hardware error
detection and correction procedure

Prague-Offenbach

Cable, 1200 bit/s data/FAX
channel with hardware prror
detection and correction
procedure

Offenbach-Paris

Cable, 2400 bit/s data/FAX
channel with software error
detection and correction
procedure

Paris-Bracknell

Cable, 2400 bit/s data/FAX
channel with software error
detection ~nd correction
procedure

Bracknell-Washington

Satelli te, 2400 bit/s data;fAX
channel with software error
detection a-nd correction
procedure

Washington-Tokyo

Cable, 2400 bit/s data
channel with software error
detection and correction
procedure

Cable_, 2400 bit/s data
channel (including CDF) wi th
software error det~ction and
correction procedure (1977)

Tokyo-Melbourne

Cable/satellite, one 75-baud
channel

2400 or 4800 bit/s data/FAX
channel with software error
detection and correction procedure (not before 1979)

Tokyo-New Delhi

Satellite, one 50-baud
channel

200 bnud channel (April 1977)
2400 bit/s data/FAX channel
with software error detection
and correction procedures
(end 1977)
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Future plans
(Year of implementation)

Segment

Present operational status

New Delhi-Cairo

Satellite/cable, one 50-baud
channel

HF/ISB, 2 x 50 baud ARQ
channels and one FAX channel
(1977)
HF/ISB, 1200 bit/s data
channel with special error
detection and correction procedu~e and one FAX channel
(1977 or later)

New

Delhi~Moscow

Cairo-Moscow

HF/ISB, 1200 bit/s data
channel with special error
detection and correction procedure and one FAX channel
(end 1977)

HF, one 50-baud ARQ channel

HF/ISB, 1200 bi t/s data
channel with special error
detection and correction procedure and one FAX channel
(1977 or later)

Nairobi-Cairo

HF/ISB, 2 x 50-baud channel
and one FAX channel

HF/ISB, 2 x 50-baud ARQ
channels and one FAX channel
(later)

Nairobi-Offenbach

Satellite, 2 x 50-baud data
channels and FAX channel

2 x 75-baud data channels and
one FAX channel (to be considered)

Brasilia-Washingtan

HF/ISB, one 75 -baud channel

l-

Satellite data/FAX ohannel
(not before 1978)
5 x 75-baud channels;
To be upgraded later to
medium/high-speed data transmission

-

.!.-

---l

~

Peking~Jokya

H

HF/ISB, 4 x 50-baud ARQ
channels and one FAX channel

._

APPENDIX F
AIRCRAFT TO SATELLITE DATA RELAY (ASDAR) SYSTEM
A prototype system for providing low cost, fully automated, meteorological
observations from aircraft has been developed by the NASA Lewis Research Centre
located in Cleveland, Ohio, U.S.A. This system will utilize the geostationary
satellites expected to be available prior to the First GARP Global Experiment
(FGGE) and has been called the Aircraft to Satellite Data Relay (ASDAR) system.
This development is important and timely for the FGGE. The availability
of this dense (eight reports per hour or approximately 125 km resolution data
assuming typical aircraft ground speeds), high quality data from both data-rich
and data-sparse regions, serve not only as additional observations for the
experiment, but also serve as calibration points for satellite-derived
temperatures and for winds deduced from sequential satellite cloud images.
Wit~ the endorsement and support of the WMO, two international programmes
have been established which use the ASDAR system. The first prog~amme is an
International Prototype Test scheduled for March 1977 to August 1978, which
involves prototype ASDAR units assembled at NASA's Lewis Research Centre, which
will be flown on several international carriers. These systems are being
provided by the US Government.

The second programme, an International Test and Evaluation Pro~ramme, is
planned to coincide with the FGGE scheduled from September 1978 to September 1979.
In this programme, countr~es can part~c~pate in procuring a product~on vers~on ot
the ASDAR system with the US National Weather Service or by procuring their own
systems.
Two WMO ASDAR missions to several countries were conducted in 1976. The
countries visited were Australia l France, Federal Republic of Germany, Netherlands,
New Zealand, Singapore, Sweden and Switzerland. The WMO Secretariat appreciate
the active participation of the meteorological and airline officials of these
countries. A summary of the expected distribution of those prototype ASDAR units
which will be provided by the US is given in the attached table.
Other countries can join the US in the initial purchase of production
ASDAR units to help lower the unit cost. This purchase will include the ASDAR
package, antenna, cables and a complete installation kit (preliminary estimates
range from $15,000 to $25,000 for all of these). Financial commitments must be
made by July 1977. There will, however, be an option for further purchase at
a later date.
The Federal Aviation Administration (U.S.A.) certification of the first
ASDAR prototype unit for a 8-747 was completed on 4 February 1977 following a
Pan American. airline test flight, the aircraft is now in commercial service and
sending back data successfully via a US geostationary satellite.
The Panel urged Member States to participate in the ASDAR programme in
time for the FGGE.
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Scheduled de 10 ment of seven initial en ineerin
ASDAR
acka
models of aircraft to Satellite Data Rela
for participating in the ASDAR International Prototype
March 1977 - August 1978

H

e

Estimated Date

Prototype No.

Airline

1.

•
.2
Pan Amer~can

January 1977

2.

Pan Am (Spare)

January 1977

3.

KLM

April 1977

4.

.3
.
SwJ.ssa~r

June 1977

5.

SAS

June 1977

6.

Qantas

July 1977

7.

Qantas

July 1977

Note 1:

Dates show the expected availability of the
ASDAR unit. Installation may not be
immediately possible, due to scheduling
of aircraft.

Note 2:

Pan American units provided by a NASA contract.

Note 3:

Decision in March on DC-IQ certification.

l

APPENDIX G

DATA MANAGEMENT SYSTEMS TEST AND EVALUATION
The comprehensive programme of FGGE data management systems test and
evaluation will include quality control tests by each data (or data set) producer
at every level of data-processing and exchange. Deficiencies uncovered during
the testing, will be corrected as soon as possible. For the FGGE Special Observing
Periods satellite and special observing system data producers will be required to
reprocess any data which are found to be erroneous. The overall schedule of tests
and evaluation is shown in Figure 1.
Tests before systems become operational
In general, these tests will be conducted nationally for individual observing
systems. The tests will be scheduled by the nation(s) responsible for implementing
the observing system and data-processing system, according to the planned availability
times of the observing system. The tests will include the evaluation of dataacquisition and processing procedures, accuracy of the derived data, procedures
for coding and formating for exchange, and procedures for the actual exchange of
data. Deficiencies uncovered during the testing will be corrected as soon as
possible.
In particula~ two levels of test will be carried out according to the
schedule in Table 1. One test is of formats and the other of data content.
The test tape of formats need not include real-data.
will
Test
data
Data

An observing period, 1-10 July 1977 has been identified during which data
be collected by those producers able to do so (without the delayed element).
tapes in the exchange format will be prepared containing these data and the
exchange scheme exercised. This test will allow producers and Level II-b
Centres to exercise interfaces and computer programmes.

A second observing period, for test purposes, has been identified from
1-10 October 1977, for a repeat of the July test if this proves necessary.
It will be the responsibility of the two Level II-b centres to initiate
the request for this latter test.
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July 1977

Test of WWW components
(e.g. area centres: data
collection and checking).
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Figure 1

Begin FGGE operational
year
SOP-l end-to-end test
(provisional data must
be re-processed if found
to be erroneous)

----
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September 1979

First evaluation of
delayed data flow
(no binding requirement
to re-process any erroneous
data). Surface-based WWW
network and satellites
available.
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January 1979
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Overall schedule of tests and evaluation
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TABLE 1
SCHEDULE OF ACTIVITY FOR PRE-OPERATIONAL TESTS
TEST DATA TAPE
PRODUCER

RECEIVER

U.S.S.R. Area Sub-centre

DATE FOR
PRODUCTION OF
TEST TAPE
(FORMAT TEST)

DATE FOR
PRODUCTION OF
TEST TAPE
(DATA TEST
1-10 July 1977)

February 1977

August 1977

JAPAN Area Sub-centre

Level II-b

?

?

U.K. Area Sub-centre

Surface-

February 1977

August 1977

U.S.A. Area Sub-centre

Based Data

April 1977

August 1977

Mobile Ship Data Centre

Centre

September 1977

October 1977

TWOS (RADAR) Data Centre
U.S.A. Operational Satellite
Data Producer·
Level II-b

ESA Satellite Data Producer

Space-based

~~~~~-~~!:~~~!:_~~!~-~:~~~~::_U.S.A. Experimental Satellite
Data Producer
~:~i!~~~_~~~l_~~!~_~:~!::

September 1977

June 1977

September 1977

----------------- ----------------

U.S.S.R. Operational Satellite
Data Producer

Constant Level Balloon and

February 1977

_

Aircraft Dropwindsonde
Data Centre

and
Special

-------------------------------June 1977
-----------------~---------------?

?

(1978)

-

September 1977

---------------September 1977

------_:_--------~------_:_-------

Observing
System Data
Centre

Simulated Data
(1978)

-------------------------------

-------------------------------?
?

Specialized Oceanographic
Data Centre

September 1977

~~:~~~~_~~:~:~i!_~~!~_~:~!::

_

September 1977

-------------------------------September 1977
September 1977

TWOS Navaid Data Centre

Simulated Data
Level II-b Space-based and
Special Observing System
Data Centre
Level II-b Surface-based
Data Centre

L~vel II-b
Surface-based
Data Centre

April 1977

Level II-b
Space-based and
February 1977
Special Observing
Syst. Data Centre

October 1977

Octo be r 1977
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Systematic series of test and evaluation activities (end-to-end tests)
A number of systematic tests and evaluation activities will be conducted,
as shown in Figure 1. These include all activities from the processing of Level I
data into Level II data to the production and evaluation of Level III data. The
first test (May-June 1978) will be conducted in preparation of the commencement of
the FGGE Operational Year to evaluate the delayed data flow. The end-to-end tests
scheduled for the start of each SOP will be conducted to ensure that the quality
of the data sets produced during the operational year meets the standards established
for FGGE.
The plan for conducting the evaluation during the build-up year is included
in Annex 1. Note that all types of data available will be used in the evaluation.
Any deficiencies uncovered will be identified and participants involved will be
notified as soon as possible so that corrective actions can be taken •.
The plan for conducting the end-to-end tests during the operational year
is included in Annex 2. Because of the need to ensure that the Level II-b data
set for the SOPs is as complete as possible and of the highest quality, all
satellite and special observing system data producers will be required to re-process
any erroneous data. For this reason, it is imperative that the end-to-end test
be conducted in 30 days or less.
_Intermittent test and evaluation activities
These tests will be conducted throughout the data collection and processing
period of FGGE (January 1978 - September 1979), primarily by individual nations or
organizations to periodically evaluate the status of their programmes for collecting,
processing and exchanging of data.
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Annex 1
PROPOSED PLAN FOR EVALUATION OF THE DELAYED DATA FLOW DURING
THE FGGE BUILD-UP YEAR
A.

General concepts
1.

Use ten full days of Level 11 data.

2.

Data producers use international exchange tape formats for recording
data on tapes.

3.

No special arrangement made for delivery of data tapes.

4.

Both Level II-b centres produce Level 11 test data set; at least one
of them will possibly produce a limited number of data analyses (to
expedite test and evaluation).

5.

Representatives of participants in the Level II-b data management
scheme will meet in the appropriate Level II-b centre to participate
in the evaluation of the Level 11 delayed data flow.

6.

Results fully documented and provided to JOC and to FGGE Panel for review.

7.

Results of evaluation disseminated to data producers to provide feedback.

B.

Suggested participants
1.

2.

Area sub-centres:

Japan, U.K., U.S.A., U.S.S.R.

(a)

Each area sub-centre collects and checks data according to their
operations plans;

(b)

Each area sub-centre produces data tape(s) in international tape
exchange formats;

(c)

Each area sub-centre delivers data tape(s) and documentation to
the Level 1I-b Surface-based Data Centre.

Operational satellite producers:
(a)

E.S.A., Japan, U.S.A., U.S.S.R.

Level 11 data to be produced:

(i)

E.S.A.

winds, sea-surface temperatures (as available);

(ii)

Japan

winds, sea-surface temperatures (as available);
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(Hi) U.S.A.
( i v)

3.

4.

*

soundings, sea-surface
radiances.

temperatures~

sounding

(b)

Producers obtain raw satellite data and generate Level II
parameters;

(c)

Producers generate data tapes in international tape exchange formats;

(d)

Producers deliver data tapes and documentation to the Level II-b
Space-based and Special Observing System Data Centre.

Specialized Oceanographic Data Centre:

Federal Republic of Germany

(a)

Collect and check all operational BATHY and TESAC reports, as
part of its Level II-b data flow operation;

(b)

Produce data tape in international tape exchange format;

(c)

Deliver data tape and documentation to the Level II-b Space-based
and Special Observing System Data Centre.

Level II-b Surface-based Data Centre:
(a)

r,

U.s .S • R.

winds, soundings, sea-surface temperatures,
sounding radiances;

U.S.S.R.

Collect area sub-centre tapes and produce "complete" surface-based
data set;

(i)

Land surface and upper-air reports: combine area sub-centre
input (no duplicate check; some re-ordering of stations required);

(ii)

Ship and aircraft reports:
a unique set of reports;

eliminate duplicates and produce

(b)

Produce surface-based data tape(s) in international tape exchange
formats and deliver tape(s) to the Level II-b Space-based and Special
Observing System Data Centre;

(c)

Receive data set from the Level II-b Space-based and Special Observing
System Data Centre and merge it with its own set;

(d)

Evaluate data set*J

(e)

Generate report of results and provide feedback to data producers
and the FGGE Panel.

Details of evaluation are not known yet and will be provided at a later stage.

APPENDIX G, p. 7

5.

C.

*

Level II-b Space-based and Special Observing System Data Centre:

Sweden

(a)

Collect data tapes from the satellite producers and the specialized
oceanographic data centre;

(b)

Produce "complete" space-based and special observing system data
tape(s) in international tape exchange formats and deliver tape(s)
to the Level II-b Surface-based Data Centre;

(c)

Evaluate data set*;

(d)

Generate report of results and provide feedback to data producers
and the FGGE Panel.

Suggested time schedule for April-June 1978 test
(a)

Observations for 31 January - 9 February;

(b)

Area sub-centres and specialized oceanographic data centre complete
data collection and processing and mail data to the respective
Level II-b data centres by 15 April;

(c)

Satellite producers complete data processing and mail data to the
Level II-b Space-based and Special Observing System Data Centre
by 15 April;

(d)

Data tapes are expected to arrive at Level II-b data centres by
1 May;

(e)

Level II-b data centres produce data sub-sets and mail them to
each other by 21 May;

(f)

The tapes are expected to arrive at each Level II-b centre by 1 June;

(g)

Experts arrive at Level II-b centres by 1 June;

(h)

Conduct test and evaluation; document results by 10 June;

(i)

Provide report to the JOC and the FGGE Panel and feedback to data
producers by 19 June.

Details of evaluation are not known yet and will be provided at a later stage.
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Annex 2
PROPOSED PLAN FOR END-Ta-END TESTS AT THE BEGINNING OF THE FGGE SOPs
A.

General concepts
1.

Use five full days of Level II data.

2.

Data producers use international exchange tape formats for recording
data. on tape.

3.

Data producers make special arrangements for delivery of data tapes
to the respective Level II-b centres.

4.

Both Level IT-b centres agree to produce Level II test data set.

5.

At least one Level III-b data producer agrees to produce the Level III
test data set to expedite test and evaluation.

6.

Experts on the special observing systems arrive at the Level 11 Spacebased and Special Observing System Data Centre above to participate in
the evaluation of the Level 11 data.

6a. Experts arrive at the Level III-b data producer to participate in
evaluation of the Level 11 and Level III data quality (optional).
7.

Results fully documented and provided to the JOC and the FGGE Panel
for review.

8.

Results of evaluation disseminated to data producers to provide feedback.

B.

Sugge~ted

1.

participants

Area sub-centres:
(a)

Japan, U.K., U.S.A., U.S.S.R.

Each area sub-centre collects and checks all of the following
types of data available via the GTS.
(i)

Land-surface and upper-air reports from its area of
responsibility;

(ii)

Ship and aircraft reports;

(iii) TI40S reports.
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(b)

Each area sub-centre produces data tape(s) in international tape
exchange formats;

(c)

Each area sub-centre makes special arrangements to hand-carry
data tape(s) and documentation to the Level II-b Surface-based
Data Centre, to expedite and ensure delivery;

(d)

NOTES
(i)

(ii)
2.

No delayed collection and merging will be done by the area
sub-centres, because of the associated time delays.

Operational satellite producers:
(a)

3.

_ If not all area sub-centres plan to participate in the test,
then the other centres must agree to take on the responsibilities
for the particular area sub-centre;

U.S.A., U.S.S.R., ESA, Japan

Level 11 data to be produced:
(i)

U.S.A.

winds, soundings, sea-surface temperatures,
sounding radiances;

(H)

U.S.S.R.

winds, soundings, sea-surface temperatures,
sounding radiances;

(Hi) ESA

winds, sea-surface temperatures;

(iv)

winds, sea-surface temperatures;

Japan

(b)

Producers obtain raw satellite data and generate Level 11 parameters;

(c)

Producers generate data tapes in international tape exchange formats;

(d)

Producers make special arrangements to hand-carry data tapes and
documentation to Level II-b Space-based and Special Observing
System Data Centre, to expedite and ensure delivery.

Specialized Oceanographic Data Centre:

Federal Republic of Germany

(a)

Collect and check all BATHYand TESAC reports available via the GTS;

(b)

Produce data tape in international tape exchange format;

(c)

Make special arrangements to hand-carry data tape and documentation
to the Level II-b Space-based and Special Observing System Data
Centre, to expedite and ensure delivery.
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4.

AircEaft D'ropwindsonde Data Centre:
. (a)

5.

6.

U•. S.A•

Make special arrangements to fly 3-5 days of raw data tapes
(produced on board the aircraft) from at least one staging
base to the data centre;

(b)

Process raw data tapes to the data centre, and generate Level IT
parameters;

(c)

Produce data tape in international tape exchange format;

(d)

Make special arrangements to hand-ca.rry data tape and documentation
to Level II-b Space-based and Special Observing System Data Centre,
to expedTte and ensure delivery.

Constant Level Balloon and Drifting Buoy Data Centre:

France

(a)

Obtain all available raw data via the special U.S.A. - France
telecommunications a.rrangement;

(b)

Generate Leve.I IT parameters from raw. data;

(c)

Produce data t.ape in international tape exchang:e forma.t;

(d)

Make special arrangements to hand-carry data tape and documentation
to the Level II-o Space-based and Special Observing System Data
Centre, to expedite· and ensure. delivery.

Level II-b Surface-based Data Centre:

W•. S. S.R.

(a)

Collect area sub-centre tapes, delivered by courr1er.s.;

(b)

P'roduce "comple:te" surface-based data set;

ei)
(ii)

Land"'su·rfa.c.e and upper-air. reports:: combine area sub-centre·
inpui (no duplicate: check; some :re-ordering of stations
required)' i:
Ship and ai:rcra'ft reports:
Cl unique· set of reports·;

(iE) TWOS. upper-air reports.:

eliminate duplicates and p.ro,duce

eliminate duplicates and produce

a unique set of l'epo·rts •.

Cc)

Produce surface-ba:sed data tape(s) in international tape exchange
formats;.
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7.

8.

C.

(d)

Exchange Level 11 data sets with the Level 11 Space-based and
Special Observing System data producer;

(e)

Deliver the Level II-b surface-based data set to the III-b
data producer;

(f)

Evaluate Level II-b data set, generate report on results and provide
feedback to data producers and FGGE Panel.

Level II-b Space-based and Special Observing System Data Centre:

Sweden

(a)

Collect data tapes delivered by special courriers from the centres
identified in sections 2, 3, 4 and 5;

(b)

Produce "complete" space-based and special observing system data
tape(s) in international tape exchange formats;

(c)

Exchange Level II-b data set with the surface-based data centre;

(d)

Evaluate Level 11 data set, generate report on results and provide
feedback to data producers and FGGE Panel;

(e)

Deliver the Level II-b space-based and special observing system
data set to the Level III-b data producer.

Level III-b producer
(a)

Generate Level III-b data set, and evaluate the Level 11 and III
data sets;

(b)

Generate report of results of evaluation and provide feedback to
the JOC and the FGGE Panel, and to data producers.

Suggested time schedule
DAY 1 MINUS
7 DAYS

All producers exercise software to
process and check data, to produce
data tapes

DAY 1 DAY 5

Collect and process data

DAY 6 DAY 8

Produce Level 11 data tapes (sub-sets)
and documentation

DAY 9 DAY 10

Producers deliver data tapes to
Level II-b centres
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DAY 11 DAY 15

Level II-b centres combine data~ into a
surface-based data set, and a spacebased and special observing system
data set

DAY 16

Each Level II-b centre delivers its data
set to the other Level II-b centre
Experts on special observing. systems
arrive at the Level II-b Space-based
and Special Observing System Data
Centre to participate in test and
evaluation

DAY 17 DAY 18

Produce Level 11 test data sets

DAY 19 gAY 20

Deliver Level IT test data sets to
Level III-b data producers

DAY 2'1 DAY 28

Produce Level III test data set and
conduct test and evaluation; document
results

DAY

29~

-

ProvidEr feedback to data producers

DA'tf 30

Provide report of Hnal results to
FGGIF P'oneJ!r JOC.

APPENDIX H

PROPOSED MEASURES FOR NON-REAL TIME MOBILE SHIP
DATA COLLECTION FOR THE FGGE
The following proposed measures do not intend to replace the procedures
and practice used for the collection and dissemination of ship observation in
the framework of the existing Marine Climatological Summaries' Scheme and the
BATHY/TESAC Operational Programme. These measures are.intended to adjust the
existing arrangements to specific FGGE requirements. In existing ship data
collection systems, Members should assign first priority to the handling of
data which is relevant to the period of FGGE. In particular, observations
from the tropical zone and the southern hemisphere should be given top priority.
The proposed remedial measures may be conditionally divided into two categories:
(a)

Increasing the number of observations with the simultaneous improvement
of spatial coverage of areas;

(b)

Additional arrangements for the acceleration of the collection of the
Level II-b FGGE data set.

It is considered that the following remedial measures will not adversely affect
the established practice and procedures of the further implementation of the
VOS and BTOP programmes.
1.

Measures directed to the increase of data volume and to the improvement
of spatial observational coverage

1.1
In addition to the lists of countries whose ships are already participating
in the WMO Voluntary Observing Scheme and the IOC/WMO BATHY/TESAC Operational
Pr~gramme, Members located in the tropical zone and included in Annex 1 should
be invited to join in these operational programmes.
1.2
Members taking part in these programmes are encouraged to undertake any
possible actions for the recruitment of the maximum number of new ships for
participation in the Voluntary ObsetvingScheme. They should also endeavour
to recruit all ships which may traverse the areas. Special efforts should be
made for the recruitment of fishing vessels and other ships operating in areas
located outside main ship routes, in particular, attention should be given to
recruiting fishing vessels operating in data-sparse areas. Members having
research and special purpose vessels, including supply ships for national
Antarctic expeditions, should do their utmost to ensure that all such vessels
make meteorological and BATHY/TESAC observations.
1.3
For international co-ordination of national efforts and effective
monitoring of the Experiment, Members involved are invited to inform the
Secretary-General of WMO before the outset of the build-up year of FGGE
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(by 1 September 1977) about the general number of vessels participating in
voluntary observations and the number of ships included in the observing
programmes only for the period of FGGE.
1.4
For the effective monitoring of FGGE, Members are requested to present
to the Secretary-General of WMO information, on a three monthly basis during
the build-up year (from 1 September 1977) and on a monthly basis during the
operational year (from 1 September 1978), regarding the number of voluntary
observing ships operating in the tropical zone and the southern hemisphere
on a three monthly or monthly basis during the periods.
1.5
Members are invited to strengthen PMO activities for the recruitment
of new ships in voluntary observing programmes and to arrange for increased
observations, taking into account that by constantly reminding the ships'
operators about the importance of voluntary observations, substantial results
have already been obtained in a number of countries. It is particularly suggested
that special efforts should be taken with respect to the intensive programme of
observations during the Special Observing Period of FGGE. Members, who have
established PMO services, are invited to inform the WMO Secretdriat, on a monthly
basis, of the number of ships vlsited by PMOs and the assistance provided.
1.6
Members should establish or strengthen PMO services at ports frequented
by ships operating in the tropical zone and the southern hemisphere. In Annex 2
ports are listed where PMO services should be organized for the period of FGGE.
Members concerned are requested to inform the Secretary-General of WMO regarding
the arrangements taken at national level and international actions which may be
required to fulfil this recommendation.
1.7
Members participating in ship observational programmes should keep ship
owners fully informed about international support provided by PMOs and invite
captains to maintain closer co-operation with PMOs regarding making copies from
log-books, if appropriate, and the prompt dispatch of these copies to national
processing centres or to the International FGGE Mobile Ship Data Centre according
to the schedule given in Annex 3.
1.8
In order to facilitate prompt delivery of ship meteorological observations
to the national responsible centre, Members should arrange for the preparation of
a copy of the recordings in the log-sheets on board voluntary observing ships.
The PMO in the port where this service was established should introduce any
possible support to the ship's officers to enable prompt dispatch of the copy
or original log-book to the national data centre for quick processing, punching
and further dispatch to the MSDC.
1.9
The National Meteorological Centre responsible for the collection,
processing and punching of ship meteorological observations should accelerate
the handling of these observations, giving top priority to data from the
tropical zone and the southern hemisphere, as well as observations carried out
during special observing periods. Members are accordingly invited to inform the
Secretary-General of WMO regarding national plans and arrangements in this respect
by 1 October 1977.
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Annex 1

LIST OF STATES FOR INCLUSION IN
THE WMO VOLUNTARY OBSERVING SHIPS' SCHEME

No.
1
2

3
4
5
6

7
8

9
10
11
12

13
14
15
16

17
18

19
20
21
22

23

24
25
26
.1-._ _- - ' ' - -

State
Angola
Bahamas
Bulgaria
Burma
China
Congo
Colombia
Costa Rica
Ecuador
Guatemala
Guinea
Indonesia
Iran
Liberia
Madagascar
Mozambique
Nigeria
Panama
Peru
Romania
Sierra Leone
Senegal
Somalia
Turkey
Uruguay
Venezuela
--'

_
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Annex 2

MARINE PORTS FREQUENTLY VISITED BY SHIPS
OPERATING IN THE TROPICAL ZONE AND THE SOUTHERN HEMISPHERE
WHERE PMO SERVICES SHOULD BE ESTABLISHED

I~

~

I

Port
_

_

~'

ReGion I - Africa
1

2

3
4

5

6

1

Tenerife
I,agoD
Banana
I,ourenco Harques
Porto Amelia
11ogadiocio
Georgetown
ReGion I I - Asia

8

9
10
11

12

13
14

15
16

Aden
Abu Dhali
Al Qatife
Ad Dawhah
Al Manomah
Al Kuwayt
Abadan
Cochin
Shanghai
ReGion I I I -'South America

11
18

19
20

21
22

23

24

25
26

21
28

29

30
31

Buenaventura
Tumnco
Ji:omeraldas
Talara
Trujillo
Chimbote
Callao
Pisco
Talcahuano
Porto Alegre~
Salvador
Recife

I

Fortale~a

Georf,'etown
Caracas
Region V - South-West Pacific

32
33

Perth
Noumea

'---'-------_.._---------- ,
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Annex 3

SCHEDULE FOR THE COLLECTION OF SHIP METEOROLOGICAL DATA
IN THE INTERNATIONAL FGGE MOBILE SHIP CENTRE

Time period of collection

Time of delivery at MSDC

January 1978 - March 1978

1 April 1978

January - June 1978

1 July 1978

January - September 1978

1 October 1978

January - December 1978

1 January 1978

January 1978 - March 1979

1 April 1979

January 1978 - June 1979

1 July 1979

Janua~y

1 October 1979

1978 - September 1979

January 1978 - December 1979
Delayed

1 January 1980
1 April 1980
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