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FOREWORD
The present publication comprises the report of the extraordinary session
of the WMO Executive Committee Inter-governmental Panel on the First GARP Global
Experiment (FGGE), held in Geneva from 9-13 February 1976.
The holding of an extraordinary session of the Panel was dictated by the
need to make policy recommendations in connexion with the observing and data
management aspects of the Global Experiment, of which the build-up phase will begin
ln September 1977.
The intentions of Members to contribute to the Global Experiment, as stated
by them at the Inter-governmental Planning Meeting for the FGGE held immediately
before the extraordinary session of the Panel, provided the basic information for
the Panel's deliberations. On the basis of those intentions and the Panel's discussions, there is now every reaso~ to be optimistic about the probability of a technically and scientifically successful Experiment.
Even with such prospects, there is, however, much that has to be done on the
part of the Members and other international organizations as well as the Secretariat
to ensure full success of the Experiment. It is therefore to be hoped that every
effort will be made by all concerned to this end.
I wish to thank the members of the Panel, and all those who have worked with
them, for the timely guide to the final phases of planning for the Global Experiment
contained in the present report.

(D.A. Davies)
Secretary-General
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1.

ORGANIZATION OF THE SESSION

1.1

Opening of the session

The Extraordinary Session of the FGGE Panel was opened by the Deputy
Secretary-General, Mr. R. Schneider, at 9.30 a.m. on 9 February 1976. Mr. Schneider
referred to the need for follow-up actions of the Panel resulting from recommendations of the Inter-governmental Planning Meeting of the previous week and other
matters which would come before the Panel.
The chairman of the Panel took the chair and emphasized the fact that
the Panel had to take stock of what had been done so far and especially what still
remains to be done. He said that a realistic assessment of this had to be made.
The list of participants is given in Appendix A.

1.2

Approval of the agenda

The provisional agenda was approved with the ugreement that additional
items could be added as needed, especially the details within each of the broad
agenda items. The agenda is given in Appendix B.

1.3

Programme of work of the session
Two ad hoc working groups were set up for the duration of the session:

Working Group I, to consider agenda items:
4.
5.1
5.3
6.
7.1
7.2
7.3
8.2

World Weather Watch Support to FGGE,
Wind-finding system for the equatorial belt,
Satellite observing systems,
The Data Management System,
The co-ordinating agencies for the constant-level balloon
and drifting buoys systems,
Sub-systems and systems tests,
Satellite information focal points,
MONEX management.

Working Group 11, to consider agenda items:
5.2
7.4
7.5
8.1

Contingency planning,
Management aspects of the Global Experiment,
JOC Board for FGGE,
West African Monsoon Study.

Agenda items 2, 3 and 9 were considered in plenary.
It was agreed that the general discussions first would take place in
plenary. Working groups would then complete their deliberations and report to the
full plenary as appropriate.
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2.

REVIEW OF ACTIONS TAKEN BY THE JOINT ORGANIZING COMMITTEE

Professor Stewart reported to the plenary on the actions of the JOC Slnce
the last Panel meeting. These were recorded in the report of JOC-XI, Tokyo,
October 1975.

3.

FOLLOW-UP ACTIONS BASED ON THE INTER-GOVERNMENTAL PLANNING MEETING
FOR THE FGGE

3.1
Professor Doos gave a detailed report on the actions taken in connexion
with the recommendations of the second session of the Executive Committee Intergovernmental Ponel on the FGGE (GARP Special Report No. 17).
The discussion which
followed resulted in a request to the GARP Activities Office to prepare a summary of
future actions which would have to be considered by the Panel and other bodies concerned
with the planning and implementation of the Global Experiment. The summary is to be
included In the report of this extraordinary session of the Panel (see section 10).
3.2
In view of the relatively short time remaining until the start of the
Observational Phase of the Global Experiment (Appendix C), the Panel considered it a
matter of the utmost urgency to ~ave reasonably firm commitments made at the Intergovernmental Planning Meeting for the FGGE are reported in GARP Special Report No. 18.
The Panel requested the Secretary-General to make every effort to
obtain details of the specific commitments to the Global Experiment
from all participating Members by the end of May 1976. This information
is required in order that the Joint Organizing Committeee and the
Inter-governmental Panel on the FGGE, meeting respectively in June
and July 1976, can make proper assessments of the implementation
planning and the contingency planning for the Experiment.

4.

WORLD WEATHER WATCH SUPPORT TO FGGE

4.1

The requirement for monitoring

4.1.1
The question of how to achieve the optimum utilization of the WWW GOS and
GTS was fully discussed. An effective monitoring of the functioning of the WWW was
considered to be only a first step which would identify what was missing from the data
sets. However, in-depth studies of the causes of the missing data also are required
before remedial actions can be taken. It was agreed that the improvement of the WWW
efficiency could be one of the greatest contributions to FGGE.
4.1.2
The need for World Weather Watch support to FGGE was stressed many times
by Congress, the Executive Committee and also most recently by the Inter-governmental
Planning Meeting for the FGGE. During the latter it became clear that the World
Weather Watch will have to play a very important role in the implementation of the
FGGE. Therefore suggestions were made by the Inter-governmental Planning Meeting
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for the FGGE (GARP Special Report No. 18) for vigorous action to upgrade various
elements of the WWW, in particular the GOS and GTS. These upgradings will mainly
consist of improvements in the quality and regularity of reception of observational
data at Level IIa data centres, as well as at the area sub-centres to be established
for the collection of Level lIb data. The need for upgrading of the GOS was mentioned,
in particular in respect of upper-air observations (winds in the tropics). With
regard to the improvement of the GTS, particularly the data collection from remote
platforms (including mobile ship) the use of satellites as communication media was
emphasized.
4.1.3
The Panel noted the recommendations made by the Planning Meeting but felt
that additional actions will be required in order to ensure a sufficiently high level
of performance of the WWW during the FGGE. It was felt that in addition to the
actions taken to implement the WWW more completely, an effective monitoring scheme
needs to be implemented immediately due to the lead time for action to improve the
W\\IW.
4.1.4
The session was informed by the WMO Secretariat of the purpose and plans
for immediate implementation of the monitoring of the performance of the WWW. In
this respect it was noted that the main purpose of the monitoring was to increase the
overall performance of the WWW, to provide data for action towards implementation of
critical facilities within the WWW, establish co~tingency and emergency planning in
order to ensure a high level performance even in the case of failures of circuits,
centres or other facilities which are part of the system. Evidently CBS and regional
associations will play a very important role in the preparation of this scheme.
However, the implementation of the system and the continuing operation will rest with
the Members concerned and it is therefore important that Members be informed of the
need for special efforts to improve the performance of the WWW at an early date.
In this respect some expert assistance might be required by some countries.
4.2

Proposed monitoring scheme

4.2.1
Seventh Congress, EC-XXVI and EC-XXVII decided that the monitoring of
the performance of the WWW should be continued and expanded. The Panel was informed
that the monitoring scheme as it is envisaged at present and which will soon be
submitted for acceptance to the Executive Committee, after approval by the president
of the Commission for Basic Systems (CBS), will consist of the following three
essential elements:

(i)
The purpose of the real-time monitoring is that theWWW centres (NMCs,
RTHs and WMCs) react immediately in the case of missing or corrupted
data. Action will have to be taken either automatically by the
collecting centres to transmit delayed data, or upon request to repeat
observational data if not received on the GTS by the RTH concerned.
While the principles for the above procedures concerning completeness
of collection of data, quality control, compilation of bulletins,
responsibility for transmission of bulletins on the GTS, as well as
the repetition procedures, have been incorporated in the appropriate
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under preparation by CSS. It is expected that the Extraordinary Session
of CSS (November 1976) will be able to complete the detailed procedures.

(H)
The purpose of this compo~ent is to keep under review the general
performance of the WWW and to identify shortcomings in the system which
will persist after carrying out of the real-time monitoring as described
in paragraph (i) above. This activity will be carried out by the
Secretary-General with the assistance of Members responsible for WWW
centres, as well as CSS and regional associations concerned. Regular
reports on these activities will be submitted to the Executive Committee
and CSS.

(Hi)
Under this programme it is expected that "regional" experts would advise
Members concerned on the various actions required to ensure effectiveness
of the implementation of the WWW plan, the critical elements to be
implemented and steps required to improve the performance of the WWW.
Under this scheme, assistance may also be provided to advise countries
on the procedures and possibilities for obtaining external assistance.
In the period 1976-1977 the main activities might be directed towards (a)
provision of experts to advise on electronic equipment used in the GOS
and GTS (two regional experts have been authorized for the near future
in Africa and Latin America), and (b) provision of regional traffic
managers for Africa, Latin America and the south-western port of Asia.
These managers would advise Members concerned on the most effective use
of the GTS for the collection and transmission of observational data,
on re-routeing procedures, emergency procedures, etc.

4.2.2

Proposals on the above lines will be submitted by the Secretary-General,
after the agreement of the president of CSS is obtained, to EC-XXVIII, which it is
hoped will approve the action.

4.2.3

With a view to improving the overall performance of the WWW, the Panel
adopted the following recommendations:
(i)

The Panel recommended that the Executive Committee adopts a
vigorous action plan with a view to bringing the performance of
the WWW to the level required for the successful conduct of the
FGGE.

(ii)

The Panel recommended that the Executive Committee urges CSS to
complete, as a matter of urgency, detailed procedures for the
real-time monitoring of the WWW, in particular with respect to
the data collection, quality control and transmission over the GTS.

- 5 -

(iii)

The Panel urged the Secretary-General to carry out, as a matter of
urgency, the non real-time monitoring of the performance of the WWW.
It is hoped that some Member countries having the possibilities
will be prepared to second experts to assist the Secretary-General
in this work; even short secondments of a month or so would be
helpful. The Secretary-General is requested to circulate requests
to Members appealing for help in this form.

(iv)

The Panel recommended that the Executive Committee endorses the
need for three regional traffic managers for Africa, Latin America
and South-West Asia respectively, and urged Members to second
personnel for this purpose. The Secretary-General is reguested
to circulate requests to Members appealing for help in this form.

4.2.4
The Panel reguested that the Secretary-General present a detailed report
on the actions taken to implement these recommendations and requests concerning the
WWW improvement (4.2.3 (i) - (iv)) fu the Executive Committee at its twenty-eighth
session (June 1976) and to the Panel at its third aession (July 1976).

5.

THE FGGE OBSERVING SYSTEMS

5.1

Wind-finding system for the equatorial belt

5.1.1
The Panel endorsed the view expressed by the Inter-governmental Planning
Meeting regarding the importance of the system (Appendix D) for the wind-finding in
the equatorial tropics. It was pointed out that there is an urgent need to have some
estimate of how many orders for this equipment are likely to be placed so that
manufacturing sources can be prepared for the necessary effort. Also, detailed
advance planning has to be carried out in connexion with the processing and analysis
of the data which are expected to be communicated via satellite.
5.1.2
The Panel felt that there is a strong need to provide participants who
would operate this system with the information on how many ships will be equipped
with the new wind-finding facilities and also with the information on the equipment
and software system envisaged.
5.1.3
The Panel recommended that the Secretary-General provide the required
information as soon as possible and that the GARP Activities Office prepare a specific plan of action for system implementation_and report to the next regular session
(Juiy 1976) of the Panel.
5.2

Contingency planning

5.2.1
The Panel accepted the report of the JOC (position on contingency
planning (see Appendix E)) as a useful beginning to the important planning for
FGGE contingencies. More firm information is needed from participants on their
contingency plans in order to make specific recommendations. The range of activities
for which such planning is required is shown in Table 1.
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The Panel recommended that:

(i)

The Secretary-General address a request to countries to find out
what they are ready to do with respect to the Special Observing
Systems.

(ii)

The JOC study the question of possible trade~offs amongst the
various elements of the southern hemisphere observing system to
aid in decision making in the event that some elements of the
system cannot be fully implemented.

(iii)

The co-ordinating grOUP on meteorological satellites look into
the question of contingency, reserve and emergency plans for the
geostationary satellites within their operational limitations.

(iv)

A special meeting of the expected participants in the West African
Monsoon Study should be held in order to determine what efforts
will be needed in establishing the necessary communications
capabilities and to work out what contingency plans are required.

(v)

The Secretary-General should establish contingency plans for key
upper-air sounding ~tations, particularly for ~pper-wind sounding
stations in the tropics, in order that the observing frequency and
telecommunications requirements for FGGE are met in critical areas,
especially during the Special Observing Periods.

5.2.3
The JOC is requested to assess the information compiled in response to
RecommendatioQ 5.2.2 (i) - (v) and prepare recommendations for contingency plans
in time for the next meeting of the Panel (19-23 July 1976).
5.3

Satellite observing systems

5.3.1
The Panel discussed problems relating to the participation of the polarorbiting and geostationary satellite system in the FGGE. The Panel in particular
discussed the intercalibration of the wind~finding techniques using the geostationary
satellites images.
The Panel strongly recommended that the geostationary satellite operators
provide for the intercomparison of their techniques to obtain the maximum
compatibility of the wind-vectors obtained from the different satellites.
5.3.2
The Panel recognized the importance of monitoring of operational
geostationary satellites with respect to the determination of the wind vectors. The
Panel discussed also the problem of compatibility of the results of atmospheric remote
soundings from the polar-orbiting satellites. The Panel noted that there is a need
for the activity to provide the compatibility of those measurements.
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5.3.3
The Panel specifically recognized the problem of sea-surface temperature
determination from satellites (both polar orbiting and geostationary). It was noted
that the Joint Organizing Committee at its eleventh session re-examined the requirements
for sea-surface temperature and it is a matter of great consequence for the FGGE to
evaluate the degree to which the requirements can be met, in particular by satellite
observations. In this connexion, the Panel commended the engagement of the consultant
to the GARP Activities Office and felt that, as in the case of satellite soundings,
there is the need for serious efforts to provide for a compatibility of the measurements
made by different satellites and also to verify the satellite data against in situ
observations. The U.S.A. offered to provide assistance to the consultant with
respect to the U.S.A. satellite programme.

6.

THE DATA MANAGEMENT SYSTEM

6.1

Level Il-b data flow scheme and its implementation

6.1.1
The Panel reviewed the Level Il-b data flow and noted the following
important points:

(i)

The Level Il-b data set is the final result of the FGGE observing
effort and one of the most important products of FGGE;

(ii)

There are a number of data centres which have been identified
within the Level Il-b data flow for which there are no definite
commitments yet.

6.1.2
Regarding the establishment of the Level II-b Centre suggested in
Document 4, submitted to the Panel, the majority view in favour of one such centre
was expressed. The Panel felt, however, that all options should be kept open.
The Panel recommended that there shall be two alternative plans *) which
the Members must study, both of which represent modifications of the plans discussed
at the second session of the Panel:

(a)

Plan A is reproduced in Figure 1;

(b)

Plan B is reproduced in Figure 2.

6.1.3
The Panel took note of national commitments and intentions relevant to the
Level II-b data flow, stated at the Inter-governmental Planning Meeting.

*) A more detailed description of these plans and an assessment of the computer and
organizational re9uirement for the data flow components are given in Appendix F.
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6.1.4
The Panel particularly noted that the U.K., U.S.A., U.S.S.~ and Japan
are considering possibilities to undertake the responsibilities for area subcentres, and the U.S.A. will process data from the Tropical Wind System while
France will process constant level balloon and drifting buoy data.
6.1.5
The Panel also recognized that the U.S.S.R. and the Federal Republic
of Germany might be prepared to take on the tasks of the TWOS data centre and
Oceanographic Data Centre, respectively, although no firm commitments have been
made.
6.1.6
The Panel took note of the statement of the Director of the ECMWF that
the European Centre might be willing to undertake the responsibility of the LevelII-b
data centre, subject to approval of its Council. The Panel also noted the statement
of the representative of the U.S.S.R.that the U.S.S.R. may be willing to undertake
the responsibility of collecting conventional data if the task of the LevelII-b
centre was split in an appropriate way.
6.1.7
In this connexion, the Panel felt that in order to produce a well
motivated plan for the FGGE Level II-b data collection, firm commitments should be
obtained with respect to all components of the data flow scheme (including satellite
components). Therefore, the Panel recommended:

(i)

That potential contributors be invited to state their plans to
participate in the Level Il-b data flow scheme prior to the
Second Data Management Meeting, 13-18 May 1976. In both schemes
(Figures 1 and 2) the particularly required commitments are:
(a) Four Area Sub-centres (U.K., Japan, U.S.A., U.S.S.R.)
(b) Oceanographic Data Centre (Federal Republic of German0
(c) Tropical Wind Observing Ships Data Centre (U.S.S.R.)
(d) Level II-b Centre(s) (ECMWF and/or U.S.S.R.);

(ii)

That the final plan be based upon the goal of a consistent and
timely produced Level II_b data set and further recommended that
the Second Data Management Meeting should agree upon the single
definite plan of Level II-b data flow.

The Panel requested the Secretary-General to approach the Members and
organizations concerned, providing them with information on what needs
to be done and seeking for their official commitments to be presented
prior to the Second Data Management Meeting (13-18 May 1976).
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Level Ill-b data production

6.2.1

The Board of Review for Level Ill-b Data

The Inter-governmental Panel took note of the terms of reference for such
a board established by the eleventh session of the JOC, and reiterated the need
for this board. The Panel noted that the board should include experts nominated
by the JOC ~nd also experts from the World Data Centres. The Panel recommended
that the JOC nominate the convener and members of the board. The Panel also
requested the countries concerned to nominate experts from the World Data Centres
A and B.
6.2.2
6.2.2.1
The ultimate goal of the FGGE 1S to provide the basic definitive global
data to support research toward achieving the GARP scientific objectives. The JOC
has emphasized the necessity for making the Level II and III data sets readily
available to the wide variety of users anticipated (see JOC-XI, sections 3.6.4 and
3.6.5). Furthermore, in anticipation of this unique data source, the JOC has been
organizing a number of symposia on various component problem areas of GARP in order
to promote more extensive participation in the GARP research programme (see JOC-XI,
section 3.9).
6.2.2.2

The Panel recommended that JOC consider further steps to ensuring full
participation by the scientific community of the world. In particular
institutional and national research centres, as contributors to GARP,
should make provision to invite scientists from other institutions and
nations who wish to collaborate on problems of mutual interest.

6.2.2.3
This recommendation is very much in the spirit of the "associated research
centres" originally initiated by the JOC (see GARP Publications Series N° 3 "The
planning of the first GARP Global Experiment"l section 4.3; Report of JOC-V, Bombay,
February 1971, section 3.3; and Report of JOC-VI, Toronto, October 1971, section 3.1).
The JOC should act vigorously to identify these research centres, their areas of
research interest and the conditions under which they could accept visiting scientists.
The JOC should then provide the mechanism for publicizing this information and for
facilitating actual collaboration.
6.2.2.4
Such a step is essential in order to deliberately m~rshal the intellectual
resources of the world scientific community.
6.2.3

Level III-b data sets

6.2.3.1
The Panel noted with concern that only two commitments were offered
at the Inter-governmental Planning Meeting to produce Level III-b data sets during
the FGGE. In view of the clear model dependence of the results, that is to the four
dimensional assimilation method including the spatial interpolation scheme as well as
to the dynamical general circulation model, the nations are urgently called upon to
further consider possible participation with diverse approaches to producing III-b
data sets. These need not only be for the entire year, for example sets during the
SOP's would be particularly valuable.
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Because of the non-real time nature of these sets, the computer
requirements are relatively less demanding (see, for example, GARP Special Report No. 16,
chapter 6) than Level III-a processing.

7.

THE MANAGEMENT OF THE GLOBAL EXPERIMENT

7.1

The co-ordinating agencies for the constant-level balloon and drifting
buoy systems

7.1.1

The Panel took note of the information provided by the Secretariat
regarding the actions taken to establish the co-ordinating agencies for the constantlevel balloon and drifting buoy system. The Panel re-emphasized the need for these
co-ordinating agencies and requested countries and organizations concerned to support
the GAO efforts to establish those agencies.
The Panel recommended that a management body be established for the
major observing system in the equatorial belt.

7.1.2
As regards the Buoy Co-ordinating Agency, the Panel noted the offer of
Canada to accept responsibility to establish a Buoy Co-ordinating Group in Victoria
to take care of problems related to:

(i)

Design;

(ii)

Instrumentation;

(iii)

Testing;

(iv)

Arrangements for Manufacture;

and noted that this offer did not include managing the deployment of the buoys.
There is therefore a need for some country to volunteer for this.

7.1.3

Canada proposed that a buoy group be established in France during the
FGGE operational year, probably at Toulouse. Canada is prepared to second one or
two persons to this group (which may be all that is required).
7.2

Sub-systems and systems tests

The Panel reiterated the importance of the national and international
efforts to organize the sub-system tests and also to make arrangements for overall
systems test.
The Panel recommended that the Secretary-General continue efforts to
pursue the planning of such tests as a matter of urgency and report
to the third session of the Panel in July 1976.
7.3

Satellite information focal points

The Panel was informed of the desire of the GARP Activities Office that
the responsible organizations designate a focal point for co-ordinating information
about the technical details of individual spacecraft and suggested that such
individuals be designated.
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Management aspects of the Global Experiment

7.4.1
The Panel felt that more progress in the reserve and contingency plans
is needed before the precise organizational form of the management mechanism can be
discussed.
7.4.2

7.5

The Panel requested the JOC and the GARP Activities Office to again
examine the problem of the operational direction of the FGGE without
deciding in advance whether it would be called a Steering Centre or
some other name. There are six questions to be addressed:
(i)

Operational adaptation of the scientific decisions. This would
include answering such questions as who, where, when and in what
time frame;

(ii)

The adaptation of the operational decisions with respect to the
Special Observing Systems;

(iii)

The system of management of regional experiments such as MONEX;

(iv)

The follow-up of the monitoring of the functioning of the WWW.
This is considered most important because of the experience of
GATE;

(v)

The management of the flow of operational data for numerical
analysis purposes;

(vi)

What is the role of the GAO in this management system?

JOC board for FGGE

Professor Stewart explained the purposes of the board for FGGE as set forth
in JOC-XI. The Panel welcomed the proposed activities of the board, whose terms of
reference are:
(i)

To undertake a continuing review of the planning, management and
implementation of the FGGE and the associated experiments, such as
MONEX, and to make assessments of the extent to which the scientific
objectives will be met;

(ii)

To evaluate the impact of implementing reserve, contingency and
emergency plans;

(iii)

To advise the chairman of JOC and, through the GARP Activities
Office, the Inter-governmental Panel on the FGGE. Action could be
taken either on the Board's own initiative or the initiative of the
above parties.
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RELATED PROGRAMMES AND OBSERVATIONAL EXPERIMENTS

8.1

West African Monsoon Study

8.1.1
The Panel noted the discussion and decision by the Inter-governmental
Planning Meeting regarding a West African Monsoon Experiment in 1979.
The Panel:

8.2

(i)

Was informed that there will be a preliminary discussion on this
matter at the JOG Officers' Meeting, 11-12 February 1976.
Representatives from Nigeria will be invited to take part in
these discussions;

(ii)

Noted with satisfaction that an expert on the West African
Monsoon Study will be made available to the GAO of the WMO
Secretariat for three months by France for the further
development of this experiment;

(iii)

Agreed that the JOG Officers should provide guidance to the
work of this consultant;

(iv)

Agreed that a revised plan for this experiment needs to be made
available approximately two months prior to the twelfth session
of the Joint Organizing Gommittee, which will meet on
24-30· June 1976.

MONEX management

8.2.1
The Panel noted that the JOG had recommended that the detailed planning
for the MONEX experiment be carried out by a group of seconded experts who would be
in close contact with the GAO (JOG-XI, section 6.3.2.2).
As yet no undertakings
have been made to supply such experts. Unfortunately, the budget of the GAO does not
permit these experts to be financed from international funds.
8.2.2
The basic scientific objectives of MONEX already have been laid out.
What needs to be accomplished is the detailed planning of the use of resources
available to MONEX in order to accomplish these objectives. This planning can only
be done by people thoroughly familiar with the scientific problems or the
capabilities of the various systems to be used - ships, aircraft, buoys, etc. Thus
it can be most efficiently carried out by persons from those countries which intend
to participate actively within MONEX.
The question is now urgent, and very prompt action is required if the
8.2.3
planning is to meet the needs of incorporation into the general planning for the
rest of the First GARP Global Experiment.
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8.2.4

9.

The Panel recommended that the Secretary-General of WMO write directly
to those Members who have already shown interest in participating in
MONEX. The letters should:

(i)

Draw attention to the JOC recommendation.

(ii)

Inquire as to wheth~r the Member is prepared to identify an expert
or experts for the required planning.

(iii)

Inquire as to whether such experts could be seconded to the GAO
in Geneva, either on a full-time basis or on a part-time basis,
and if on a part-time basis for what length of time.

(iv)

Request the Members that, in case they feel unable to second
experts for this purpose, they identify some alternative technique
by which the MONEX planning can be satisfactorily carried out.

OCEANOGRAPHIC PROGRAMME FOR THE GLOBAL EXPERIMENT

9.1
The Panel was concerned that there be an early enough exchange of
information with the oceanographic community on the possibilities of developing
joint plans in order to ensure that an optimum disposition of ships for the
oceanographic programme for the FGGE can be planned. It was agreed that the Panel
could best address the oceanographic community through the lOG. It was emphasized
that the oceanographers should be informed that the first priority for ships to
carry out the FGGE observations is in the tropical belt, although ships operating
in other waters, particularly the southern hemisphere, could provide data of
significance for FGGE as well as be of great use in deploying drifting buoys.
The Panel decided on the need for a meeting before the end of 1976 in order to
consider the potential availability of ships for FGGE observations in the tropics
and southern hemisphere (Appendix G).
9.2
The Panel was informed of the following IOC plans and programmes which
might be of interest to the conduct of the FGGE:

(i)

Co-operative Investigations of the Northern Part of the Central
West Indian Ocean (CINCWIO) which will be started in accordance
with the evaluation of the Unesco/IOC/FAO (International Decade of
Ocean Exploration/Economic Commission for Africa CINCWIO, Nairobi,
March 1976).

(if)

Regional Study of the Phenomenon known as "El Nino" (ERFEN),
which has already started - and will be supported more widely
in a geographical sense after evaluations through the IOC
Inter-governmental Working Group in support of ERFEN established
by the ninth IOC Assembly; monitoring of sections in the west
and central part of the tropical Pacific area might be envisaged.
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9.3

(iii)

The laC programme for the Southern Oceans (ISOS), will have a new
component: study of marine living resources of Antarctica. The
multi-ship programme for this study (through laC) will be formulated
at the SCaR/SCAR Conference on Marine Living Resources to be held in
Woods Hole, Mass., in August 1976.

(iv)

The Integrated Glob~l Ocean Station System (IGOSS) programme of the
support of MONEX (collection of sea-surface temperature and seasurface salinity data from 20°5 northward) has been already
formulated.

The Panel recommends that the Secretary-General of WMO address a letter
to the Executive Council of laC, in time for consideration during the
seventh session of the Executive Committee of laC, July 1976. The letter
should refer to the plans being prepared for oceanographic programmes
during the FGGE, to the relevant FGGE planning by the GAO,and where
needs and opportunities for joint planning arise.

9.3.1
The letter should also point out to the IOC, and request that IOC bring
also to the attention of SCaR, the need for information at the earliest possible
date on:
(i)

The distribution and movements of oceanographic vessels during the
FGGE and in particular during the Special Observing Periods
(January-February and May-June 1979).

(ii)

The possibilitie. for the use~f oceanographic vessels as tro~ical
wind observing ships and for the deployment of southern hemisphere
buoys.

9.3.2
IOC should be advised that information of this kind is urgently required
to permit the GAO to proceeq with the planning of the distribution of the Tropical
Wind Observing Ships, and of other means of deploying buoys. The letters should also
request that IOC, through IGOSS, give the same support in the Tropical Pacific and in
the Tropical Atlantic that it has already undertaken to proviae in the MONEX area.
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FUTURE ACTIONS

10.1

The purpose of the section

The purpose of this section is to present a summary of future action which
would have to be considered by the Panel and other bodies concerned with the
planning and implementation of the Global Experiment (see section 3.1).
The Panel considered it a matter of utmost urgency to have relatively
firm commitments to the Global Experiment at an early date and requested the
Secretary-General to make every effort to obtain these by May 1976 (see section 3.2
above). This general recommendation overlies all of the detailed recommendations
that follow it and which are referred to below.
The list of the most important actions given below is compiled on the
basis of recommendations of the Inter-governmental Planning Meeting and
recommendations contained in previous sections of this report.
It can be seen that the recommendations made lead to certain modifications
of the implementation schedules given in the Report of the second session of the
Inter-governmental Panel (GARP Special Report Series No. 17). Basically, however,
these implementation schedules are still valid.
10.2

World Weather Watch support to FGGE

10.2.1

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

10.2.2

General action to improve the WWW performance
(i)

A vigorous action plan with a view to bringing the performance of
the WWW to the level required for successful conduct of the FGGE
should be adopted (see 4.2.3).

(ii)

Particular attention should be given to increasing the capacity of
certain parts of· the GTS including establishm~nt of the remaining
main, regional and national circuits and upgrading of established
circuits as required (see GSR No. 18, 4.2.1.4).

Improvement of the regularity of observations of the surface-based network

-------------------------------------The following action should be taken as a matter of urgency:
(i)

Implement a monitoring effort including temporary measures even
before procedures being developed by CBS are finalized (see GSR No. 18,
4.4.1).
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Complete detailed procedures for the real-time monitoring of the WVJW,
in particular with respect to the GTS (see GSR No. 18, 4.4.3).

(iii)

Carry out, as a matter of urgency, the non-real-time monitoring
of the performance of the WWW (see 4.2.3).

10.2.3 Upgrading the existing network and establishment of new stations

----~-------,----~-----------~--~

(i)

Respective Members should be consulted about the implementation
plans for the new upper-wind stations and the upgrading of the
observing programme at existing stations to two wind observations
a day (see GSR No. 18, 4.1.1,4).

10.2.4 Extension of observational data from ocean areas in support of the FGGE
---------------------------------~-~

(i)

10.3

The technical aspects of participation of the ship voluntary
observing programme should be brought to the attention of the
sessions of CMM (December 1976) and CBS (November 1976). Particular
emphasis is to be placed on making collection and reception of both
real-time and non-real-time data at theWWW centres from the tropical
belt and the southern hemisphere. Action regarding this matter should
be co-ordinated with international organizations and Members concerned
(see 9.3 and GSR No. 18, 4.1.1.5).

Special observing system for the equatorial tropics

(i)

The observing programmes of the oceanographic ships are to be reviewed
to determine whether there are additional possible sources for
equatorial wind observations (see 9.3.1, 9.3.2 ~nd GSR No. 18,

4.1.3.11).
10.3.2 Ship allocations

(i)

Participating countries should be requested to provide additional
information regarding their ships, in particular, oceanographic vessels
(distribution, movements, etc.); (see 9.3.1 and 9.3.2 and GSR No. 18,

4.1.3.13).

(ii)

The planning meeting on the Tropical Wind Observing Ship allocations
will be organized (see 9.1).
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10.3.4

(i)

An estimate should be made of how many orders for the equipment are
likely to be placed and how many ships will be equipped with the new
facilities (see 5.1.1).

(il)

On the basis of this estimation, a plan of action for system
implementation including the processing and analysis of the data
(see 5.1.3).

Management of the major observing system in the equatorial belt
-,-----------------------------~~

(i)

The management body should be established (see 7.1.1).

10.4

Special observing system for the southern hemisphere

10.4.1

Constant-level balloons
(i)

10.4.2

10.4.3

All necessary steps should be taken for successful continuation of
the development of the constant-level balloons for the FGGE (see
GSR No. 18, 4.1.4.3).

Drifting buoys
(i)

The participation in the buoy system should be augmented, in
particular, by using financial contributions (see GSR No. 18,
4.1.4.4).

(ii)

Complete specifications on the nature of the buoys designed and
their instrumentation need to be issued and relevant information
concerning the behaviour of buoys already designed and tested
should be made known upon request (see GSR No. 18, 4.1.4.5).

Co-ordinating agencies
The need for the buoy and constant level balloon co-ordinating agencies
is re-emphasized (see 7.1.1).
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10.5.1

Participation of the commercial aircraft in the Experiment
Automation of the meteorological reporting from aboard commercial aircraft

l~Q~~---------------------------------

(see GSR No. 18,4.1.3.10)

(i)

Member countries should be provided with information about the
technical and financial implications involved and be invited to
take part in this automated data collecting system.

(ii)

The attention of lCAO and lATA should be drawn to the importance of
the system and to the benefits for commercial aviation.

(ili)

The international organizations concerned should be invited to
take the necessary measures in order to facilitate the implementation of the system by Member countries.

10.6

Data Management System Plan

10.6.1

The Level II-b data flow (see 6.1.7 and 6.1~8)

10.7

10.8

(i)

The potential contributors to the Level II-b data flow scheme should
be invited to state their plans to participate in this scheme prior
to the Second Data Management Meeting (May 1976).

(ii)

On the basis of this, the single definite plan of the Level II-b
data flow should be identified.

Sub-systems and systems tests

(i)

The recommendation of the second session of the Inter-governmental
Panel regarding data systems tests (see GSR No. 17, 4.2) should be
implemented by July 1976 (see GSR No. 18, 4.3.1.1).

(ii)

The planning of sub-systems and overall system tests should be
pursued as a matter of urgency (see GSR No. 18, 4.3.1.1 ~nd 7.2 above).

Contingency plans (see 5.2.2 and 5.2.3)

(i)

The JOC is requested to prepare recommendations for contingency plans
in time for the next meeting of the Inter-governmental Panel
(July 1976).

(ii)

The JOC is also requested to particularly study the question of
possible trade-offs amongst the various elements of the southern
hemisphere observing system.
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10.9

10.10

(iii)

Contingency plans for the key upper-air stations (particularly in
the tropics and especially during the Special Observing Periods)
should be established.

(iv)

The quest~on of reserve contingency and emergency plans for
geostationary satellites within their operational limitations
should be considered. .

Related programmes and observational experiments

(i)

Members who have already shown interest in participating in MONEX
should be requested to identify in what way they are going to
take part in the detailed planning of MONEX implementation and
management (see 8.2.4)

(i)

A revised plan for a West African Monsoon Study (1979) should be
prepared approximately two months prior to the JOC-XII (see 8.1).

(ii)

A special meeting of the expected participants in the West African
Monsoon Study should be convened in order to determine the necessary
communication capabilities and to establish requirements for the
contingency planning (see 5.2.2).

Oceanographic programme for the Global Experiment
The Panel recommended that 10C be informed of the FGGE planning and the
needs and opportunities for joint planning of oceanographic and meteorological programmes (see 9.3).
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APPENDIX D

WIND SOUNDING SYSTEM FOR TROPICAL WIND OBSERVING SHIPS
Requirements

air
the
two
per
the

The scientific plans for FGGE call for equatorial (looN - 10°5) uppersoundings (wind, pressure, temperature, humidity) from about 50 ships during
two Special Observing Periods (SOp) in January/February and May/June 1979. With
trips of 20 to 25 days during each SOP, 160 to 200 soundings will be required
ship or a total of 8,000 to 10,000 for the whole fleet. It is desirable that
soundings are processed and available on the GTS in near-real-time.

On-board equipment
While some of the ships will come properly equipped for on-board
processing of wind sounding data (radar, navigation aid, etc.), most ships will
need to be fitted with special equipment for wind soundings. The most economic
approach appears to be an OMEGA/VLF sonde system as illustrated in Figure 1. The
signals received by the balloon sonde are transmitted to the ship where they are
received, preprocessed, recorded and retransmi tted to ,one of the geostationary
satellites. From there they are retransmitted to a ground station ("Command and
Data Acquisition Station") for processing and telecommunication via the GTS of the
WWW.This system resembles the Carrier Balloon system ("Cabals") but uses
"upsondes" rather than dropsondes. It requires a minimum of development since
existing hardware (Vaisclc, Beukers, Cabals components) can be used and only
the interface needs engineering development.
A number of technical questions
including the availability of satellite channels require further investigation.
It is estimated that more than 20 units of this type will be needed to fulfil
the minimum scientific requirements of FGGE.
Cost estimate (see also Table 1)
The following estimates are based on some preliminary studies by two
expert engineering companies assuming a production of more than 15 to 20 units.

(a)

Ground unit (ship-borne) consisting of ground recelvlng and
$50,000.digitizing unit, satellite unit and data recorder:
$ !;i,OOO.Installation and training:
$20,000.Spares:
$75,000.Total:

(b)

Expendables including radiosondes, helium, balloons, recording
cassettes (about $100.- per sounding) = $20,000.- per ship.

Therefore about $95,000.- are required (at 1975 price levels) in total
equipment and consumable costs for each ship to fulfil the upper-air requirements of
FGGE during the two SOP's. To this figure an inflation factor may have to be applied.
Note that these costs cover both wind and pressure/temperature/humidity
soundings.
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Personnel and Training Requirements
Because there is no on-board data-processing and the equipment is
relatively simple the training requirements are less than they were for GATE. It is
estimated that two technicians are needed for the operation of the equipment on each
ship. Maintenance support will be facilitated if as many ships as possible use the
same harbour.
Alternatives
There are two alternatives:

one less expensive, the other one more

expensive:
(a)

On-board recording only
No satellite link is used in this case and the data are merely logged
on a cassette recorder on-board the ship. This solution will save
about $35,000.- ($20,000.- in the ground unit and $15,000.- in
spares), but it is undesirable since the data will not be available
in real-time and can be processed only with a delay of months.
(See also Table 1).

(b)

Complete synoptic type system
This corresponds to a standard Vaisijltl - "Cora" or Beukers - "Locate"
system augmented by a satellite unit and a tape recorder. Although
such a system will cost about $80,000.- more than the system
recommended under two, it may be of interest to nations wishing
to have real-time data-processing on-board their research ships with
the assurance that these data will get in time into the GTS.
(See also Table 1). Such a system would also be attractive for later
use at land stations.

Schedule
In order to assure first delivery of the
of FGGE, i.e. by early 1978, it is important to have
development,' testing and production. This in
turn
indication of the approximate number of units can be
development funds are made available during 1976 and
the end of 1976. This schedule is a critical aspect
has shown.

system during the "Build-up year"
sufficient time for interface
makes it necessary that a first
given in early 1976, that some
that firm orders are placed by
of operational success as GATE

Conclusion
The recommended upper-air/wind sounding system for the equatorial ships
of FGGE is an OMEGA/VLF system and foresees data relay via satellite with on-board
recording and near-real-time processing at a central ground station connected to the
GTS. The costs are esti~ated at about $95,000.- per ship including expendables
for 200 soundings. Two on-board technicians will be needed. The schedule is critical
and requires early development funding and contractual commitments by the end of 1976.

TABLE 1:

COST ESTIMATES PER SHIP (in 1,000's of 1975 US dollars)

Alternative Systems

Recommended System (1)

Items

a. Recording only (1) (2)

b. Complete Synoptic System (3)

On-board unit

50

30

Spares

20

5

5

5

Total

75

40

155

Expendables

20

20

20

95

60

175

Related costs

}

140
15

(sondes, etc.)
Overall costs
Notes: (1)

Does not include data-processing.

(2)

This system does not give near-real-time data
and is not recommended.

(3)

For permanent installation on research vessels;
includes data-processing.
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APPENDIX E

CONTINGENCY PLANNING FOR THE GLOBAL EXPERIMENT
The Joint Organizing Committee recognized deficiencies of three different
kinds that should be dealt with in developing contingency plans. These are:

(i)

Failure of a nation or institute to accept a commitment which had
hitherto been the basis of planning. This would require the
development of a reserve plan some years before the start of the
Experiment (The Operational Year).

(ii)

Failure of a nation or institute to implement an agreed programme
on account of some unforeseen circumstance or technical difficulty.
This would call for a contingency pla~ which might have to be brought
into operation at any time up to the start of the Experiment (The
Operational Year).

(iii)

Failure of a system to function as expected when put into operation.
This would call for an emergency plan to be implemented during the
Experiment.

The Committee further recognized that a complete failure of an observing
system for which there is no reserve, contingency or emergency plans would lead to
an abandonment of the FGGE as a whole. Substantial postponement of the Experiment
was E2i regarded as practical because of the difficulties of modifying the satellite
launch schedules. However, circumstances can be envisaged under which substantial
modifications of the programme might have to be accepted in order to obtain the best
possible approach to achievement of the aims of the Experiment.
The Committee realized the importance of the development of reserve
contingency and emergency plans but agreed that it was premature to attempt to
draw up a comprehensive contingency plan at this meeting. The Committee, however,
reviewed the consequences of possible failures in particular systems, and considered
possible remedial action.
The Committee recognized the most serious eventualities with regard to the
principle sub-systems which are summarized below.

(i)

The WWW Surface-based Observing System
It would clearly not be necessary to develop reserve, contingency or
emergency plans for serious failure of the ground-based observing
system as a whole. However t plans should be considered for enhancing
or modifying the co-operation of the special observing systems in the
tropics in the event of failure to implement certain key stations
which are planned in the area.
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(ii)

The Polar Orbiting Satellites
The implementation of the FGGE depends critically on the operation
of the new generation of vertical temperature sounding instruments
and the data collection and location system, both to be carried by
TIROS-N satellite. Failure of this latter system would call for a
short postponement of a Special Observing Period to permit a "back-up"
satellite to be launched.

(iii)

The Geostationary Satellites
Complete coverage of the equatorial belt by observations from five
geostationary satellites is required and five such satellites are
planned. The objectives of the FGGE would be seriously compromised
if some of these satellites fail or do not provide for wind data
with sufficient accuracy. An assessment is required of the efficiency
with which data from the carrier balloons could be relayed by less
than five geostationary satellites and the Co-ordination Group on
Geostationary Meteorological Satellites is invited to consider this
matter.

(iv)

Carrier Balloon System
With a system as novel as the carrier balloon system, there must be
some uncertainties with regard to its efficiency in operation. In
particular, there is some measure of uncertainty as to whether the
stratosphere wind system will be such as to provide the required
distribution of balloons. To some extent a failure of the carrier
balloon system or inadequate distribution of the balloons could be
made good by additional ship observations or adju~tment of the
tropical wind observing ship locations.
An alternative system could be provided by long range aircraft
equipped with dropsondes.

(v)

Tropical Wind Observing Ships (TWOS)
Fifty ship stations are required in the tropics. In case this number
will not be forthcoming, deficiencies might be offset by lauching of
additional carrier balloons. However, in the event of an anticipated
shortage of wind soundings or if aircraft with dropsondes could not be
provided, the utmost effort should be devoted to devising and
implementing techniques to obtain the maximum number of middle level
winds from cloud displacements as viewed by geostationary satellites.
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(vi)

OMEGA Navigation System
Although the OMEGA navigation system is not part of the FGGE system,
its key role needs emphasis. If it is deficient in any part of the
world which it is expected to cover, it will lead to failure of the
carrier balloon system and also of soundings from ground-based
and ship stations using NAVAID sondes. The authorities responsible
for the OMEGA system should be made aware of its key role, particularly
during the Special Observing Periods.

(vii)

Constant Level Balloons
The constant level balloon system has undergone a thorough test in
the French EOLE programme. In consequence, an extensive failure of
the whole system need not be anticipated provided that there is no
malfunction of the satellite location system.
Both the constant level balloon system and the drifting buoys are
intended to provide reference level data in the southern hemisphere.
To some extent, therefore, deficiencies in one of these systems might
be made up by augmenting the other.
The Committee noted that a co-ordinating agency is being set up in
1976 by the countries participating in this project, namely: France,
Iran, U.S.A., Argentina and New Zealand.
The Committee recommended that a co-ordinating agency be set up as
proposed by the Inter-governmental Panel on the FGGE (GARP Special
Report Series No. 17, paragraph 3.4.2.5).

(viii) Drifting Buoys
300 drifting buoys are required in the southern ocean (20 0 5-65 0 5).
Every effort should be made to provide and deploy the number of buoys
required. Any failure to do so might be partially offset if
additional constant level balloons could be provided.
The Committee recommended that a co-ordinating agency be set up as
proposed by the Inter-governmental Panel on the FGGE (GARP Special
Report Series No. 17, paragraph 3.4.3.5).
(ix)

FGGE Data-processing
The Level II-b and Level III-b centres with powerful computer
facilities should be involved in data-processing for the FGGE.
There certainly may occur a temporary computer failure at these
centres. However, a temporary computer failure in the processing
of the Level II-b or Level III-b data sets would lead to a delay
in production of these sets, but could be accepted.

APPENDIX F
LEVEL II-b DATA FLOW
In the following, more detailed information is provided on the functions
of the components of the Level II-b data flow scheme and the estimated requirements
for these components so that nations and/or organizations which would be willing to
participate in this scheme will be better able to assess their capabilities to perform
the tasks required.
.
The Level II-b data flow is sub-divided according to the types of data
which will be available. These are:
WWW surface-based observing system data (land surface and upper-air
reports, aircraft reports, mobile ship reports, reports of fixed ocean
stations and research vessels with conventional sounding capabilities);
- Oceanographic reports;
- Operational satellite data;
- Tropical wind system data (carrier balloons and/or aircraft dropsondes);
- Tropical Wind Observing Ship data (TWOS);
- Southern hemisphere data (constant-level balloons, drifting buoys);
- Experimental satellite data.
The separation of tasks according to the above types is based on an analysis of
the estimated resources required to perform each task. Each task is limited to
an amount nations and organizations could perform with the resources available
to them.
As is stated in section 6.1 of the Report of the Inter-governmental Panel,
the Panel recommended two alternative plans reproduced in Figures 1 and 2 of the
Report.
The following principles should be established for the level II-b data
flow.
- The Level II-b Centre (Alternative I) or both the Level II-b surfacebased Data Centre and the Special Observing System Data Centre
(Alternative 11) should receive complete subsets of Level II-b data
from the sub-system data centres and satellite data producers.
- Exchange of data between all data centres/satellite data producers
should be in a standard format on magnetic tapes.
- As much quality control as possible should be carried out at the
sub-system data centres/satellite data producers. A certain amount
of data checking should also be performed by the Level II-b centres.
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The main responsibility of the Level II-b centres should be to merge
the data to data sets on magnetic tapes; the tapes should then be
delivered to the WDCs.
The Level II-b centres should have no responsibility to deliver copies
of Level II-b data tapes to users.
- Centres, organizations or nations should be encouraged to second dataprocessing experts or other experts to the Level II-b centres.
The Inter-governmental planning Meeting agreed upon these principles
(see GARP Special Report 18, section 4.2).
Whilst some of the tasks in the Level II-b data flow are associated
primarily with national efforts (operational satellites, tropical wind observing
system~ constant level balloons and drifting buoyst experimental satellites), others
require international co-operation. Establishment of the following centres should be
mentioned in this connexion:
1. Level II-b Collection and Processing Centre (Alternative 1)
or Level II-b surface-based Data Centre and Level II-b Special
Observing System Data Centre (Alternative 11).
2. Four area Sub-centres.
3. Oceahographic Data Centre.

4.. Tropical Wind Observing Ships (TWOS) Data Centre.
rabIes 1 and 2 summarize the estimated requirements for these centres
while a more detailed discussion is given in the annex. The annex also contains a
description of each task in the overall Level II-b data flow*). A brief outline of
these tasks is given hereafter.
WWW SUI'face-bosed Sub-system
The task of producing a complete data set containing land surface and
upper-air reports (including mobile ships, fixed ocean station reports and reports
from research vessels with conventional sounding capabilities), and aircraft reports
involves the combined efforts of a number of centres. It is proposed that the
delayed collection be performed by four area sub-centres, each responsible for
specific geographical areas. It is not necessary that the area sub-centres be
located within their areas of responsibility. The tasks of the area sub-centres
(see annex) require them to be computerized and have acceas to the GTS MTC. It should
be noted that NMCs will also play a significant role in the delayed collection of
reports.

*) Note that sub-system data centres and satellite data producers are expected to
produce complete data sets on magnetic tapes for their sub-systems/satellites
and to deliver these tapes to the Level II-b Centres as shown in Figures 1 and 2
of the Report.
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Oceanographic Sub-system
The inclusion of oceanographic data in the Level II-b data set was
recommended by the second session of the WMO Executive Committee Inter-governmental
Panel on the FGGE (see GARP Special Report No. 17). The actual number of these
reports (currently about 1,400 reports per month) is considerably less than upper-air
reports and these reports tend to be received via the GTS with a longer delay compared
with upper-air reports. Thus, a separate task is recommended for the generation of a
complete oceanographic data set.
Operational Satellite Data Producers
It should simply be noted here that the operators of operational
geostationary and polar-orbiting satellites are expected to be responsible for the
processing of the data from their respective satellite systems.
The Tropical Wind Observing

Sub-s~stem

This system is a US national contribution, possibly requ1r1ng the
assistance of ESA and Japan in the command and data acquisition function. It is
expected that the US will accept the responsibility for the processing of data
from this sub-system.
TWOS Sub-system
It should be clearly understood that this sub-system includes only
those ships (about 50) participating in the equatorial special observing system.
The TWOS upper-air reports are vital to the success of FGGE and a special sub-system
data centre is required to ensure the operational and delayed collection and
processing of TWOS reports results in the most complete data set possible.
Southern Hemisphere Sub-systems
Although the constant-level balloons and drifting buoys will be
provided by a number of countries, processing of the raw data into Level 11
parameters is expected to be carried out in France.
£xperimental Satellite Data Producers
The experimental satellite data producers are expected to be responsible
for the processing of data from their respective systems just as they are for
operational satellites.
Level II-b Centre (Alternative I)
The task of this centre has been described briefly in the principles
for the Level II-b data flow. It should be sufficient to state that the main
responsibility of this centre is to combine the various types of data into a single
Level II-b data set and to deliver copies of the data set to the WDCs.
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Level II-b Surface~based Data Centre and Level 1I-b Special Observing System Data
Centre (Alternative 11)
If this alternative will be adopted, the task of the single Level II-b
centre will be split into two partso The two Level II-b centres will adhere to the
same principles as the single centre • . They will, however, exchange their data sets
together with delivering these sets to the World Data Centres.
World Data Centres (WDCs)
The WDCs are included here simply to denote that they will have the
responsibility for the archiving and distribution of the Level 1I-b data set.
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ANNEX
FUNCTIONS AND REQUIREMENTS FOR THE LEVEL II-b DATA FLOW COMPONENTS
In order to estimate the amount of computer and organizational resources
needed to perform the FGGE tasks associated with the production of each of the
sub-system data sets, it has been nece~sary to make assumptions about the volume
of information which will have to be processed. Additionally; assumptions have been
made about some aspects of automated data-processing. Because of the wide range of
capabilities of automated data-processing equipment, the estimates given mayor may not
be applicable to individual national or regional organizations considering the possibility of accepting the responsibility for one or more of the Level II_b data flow
tasks. However, one organization can adjust the estimated values according to its
expected capabilities and obtain reasonable estimates of its requirements.
1.

FUNCTIONS AND REQUIREMENTS OF THE CENTRES PERFORMING THE COLLECTION
AND PROCESSING OF WWW SURFACE BASED OBSERVATIONS

A principal component of the FGGE observing system is the WWW surface based
network. For FGGE, it is necessary to have a delayed collection by mail or retarded
and missing observations and FGGE-required data for which there are no nperational
requirements for international data exchange. The organization of this delayed
collection is a hard task and very strict rules must be established for the collection
procedures.
In the proposed plan for the collection of upper-air, surface and aircraft
observations four area sub-centres are responsible for the collection of observations
from specific geographic areas. It is not necessary that the area sub-centres be
located within their area nf responsibility. From-the area sub-centres data should
be delivered either direct to the Level II-b centre (Alternative I) or to a centre
for the surface based data collection (Alternative 11).
1.1

Functions and requirements of the Area Sub-Centres

Functions
The area sub-centres will be responsible for the following functions:
- Operational collection and processing of all aircraft and mobile ship
reports via the GT5;
- Non-operational collection of surface upper-air reports from their areas
of responsibility;
- Non-real-time collection of mobile ship reports received from other
sources (receipt of copies of ships logs by mail from ports);
- Limited checking of bulletin and report identification, heading and ending;
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- Special checking of ship reports, especially sea level pressure and
sea~surface temperature, and identifying erroneous values*);
- Recording of all processed aircraft and mobile ship reports on magnetic
tapes in a standard format;
Recording of all surface and'upper-air reports collected in a delayed
mode on magnetic tapes in their original code formats;
- Delivery of the mognetic tapes to the Level II-b Centre (Alternative I)
or to the Level II-b surface-based Data Centre (Alternative 11).
The proposed plan assumes that the area sub-centres are associated with
existing RTHs on the GTS MTC and have access to computer facilities.
Requirements
The daily amount of WWW surface-based information (surface, upper-air,
mobile ships and aircraft reports) expected to be available during FGGE will be
about 1.5.106 characters/day., If it is assumed that 50 per cent of the total will
have to be collected in a delayed mode (includes those reports which were transmitted
operationally, but which were not processed for some reason), each of the four area
sub-centres would have to provide for the delayed processing of about 4.0 • 105
characters per day.
Using an estimate of about 500 computer instructions/character required
to do the non-real-time processing, about 8.0 • 107 computer instructions per day
will be required. Assuming a 1 MIPS computer, the total CPU time required would be
on the order of 3 minutes per day. This processing includes decoding, checking,
sorting and other housekeeping functions. To obtain an estimate of the clock time
required for the delayed processing, an effective input rate of 100 characters/second
is assumed. Thus, the total clock time required for data input is about 1-2 hours
per day.
The requirements for computer facilities should be comparatively small, so
a computer with the following specifications should be adequate for the non-real-time
FGGE tasks. (Note that the FGGE tasks do not require the use of a FGGE-dedicated
computer system).

*) This is needed because past experience shows that the quality of ship reports
may not be adequate for the FGGE.
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- Operating system - standard;
- Software system - standard, with programmes for reading non-standard
and/or magnetic tapes, and data-processing programmes;
- Hardware system
- CPU memory for users area: 200 Kbytes (1 byte = 8 bits);
- Magnetic tape drives: 3-5 drives, 7 or 9-track, one or more of the
following densities - 556, 800, 1600 bpi, 1/2-inch tapes up to
2400 feet in length;
- Disc storage - 1 disc (100 Mbytes);
- Paper tape reader (adjustable to read different formats)- could
be either on-line or off-line;
- Card reader;
- Line printer;
- Graphical system.
The requirements for personnel are as follows. Using an estimate of the
effective keypunching speed of about 1 character per second, the total amount of
keypunching required to convert the delayed data onto computed-compatible media
would be about 96 hours per day. A full-time staff of about 12 persons would be
needed for this effort.
One
supervising
individuals
monitor the
individuals
should have

or two full-time, FGGE-dedicated individuals should be responsible for
the non-real-time FGGE effort. Additionally, 2-3 full- or part-time
(possibly with other non-FGGE responsibilities) would be required to
non-rea I-time processing and to prepare the tapes for delivery. These
must be knowledgeable about meteorological reporting procedures and
some computer experience.

Incidental costs associated with data handling and mailing should be taken
into account, although these costs are expected to be small.
2.

FUNCTIONS AND REQUIREMENTS OF THE OCEANOGRAPHIC SUB-SYSTEM DATA CENTRE

Functions
The functions of the oceanographic sub-system data centre are similar to
those of the mobile ships data centre:
operational collection of BATHY and TESAC reports via the GTS;
- Non-real-time collection of manuscript records;
- Checking of parameter values to identify erroneous values;
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- Recording of all processed reports on magnetic tapes in a standard format;
- Delivery of magnetic tapes to the Level II-b centre (Alternative 1) or to
the Level I1-b Special Observing System Data Centre (Alternative 11).
Requirements
The total volume of oceanographic reports available during FGGE is expected
to be on the order of 1,500 reports per month, or a total volume of about 2.3 • 10 5
characters per month. The total volume of oceanographic reports per month is so
small (the same order of magnitude of mobile ship reports available per day) that
it is sufficient to say that computer requirements will be minimal.
Organizational requirements will also be small. One or two persons, with
other non-FGGE duties, would be sufficient to perform the collection, processing
and distribution tasks of the oceanographic sub-~ystem data centre.
3.

FUNCTIONS AND REQUIREMENTS OF THE TWOS SUB-SYSTEM DATA CENTRE

Functions
The n~os sub-system data centre has a key role in the Level II-b data flow.
It must ensure that the collection and processing of TWOS upper-air reports result
in the most complete data set possible for their sub-system. The functions of the
TWOS data centre ore as follows:
Operational and non-operational collection of TWOS upper-air reports via
the GTS and other sources;
- Performing quality control checks of parameter values to ensure values
are within absolute physical and climatological limits, and to ensure
consistency between parameter values within the same report;
- Recording of all processed reports on magnetic tapes in a standard format;
- Delivery of magnetic tapes to the Level I1-b centre (Alternative I) or to
the Level II-b Special Observing System Data Centre (Alternative 11).
Requirements
Assuming that each ship in the lVJOS programme takes two upper-air soundings
per day. the total number of reports will be 100 per day, or a total volume of about
3.5 • 104 ' characters per day. Although the total volume is small compared with land
station volume, the critical importance of these data requires that each report be
subjected to as many quality control checks as possible.
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Using an estimate of about 1,200 computer instructions/character and
that all reports will require non-real-time computer processing, about 4.2 •
computer instructions per day will be required. Assuming a 1 MIPScomputer,
total CPU time required for the non-real-time processing is about 42 seconds
Using an effective input rate of 100 characters/second, the total clock time
for data input is on the order of about 6 minutes per day.

assuming
107
the
per day.
required

The requirements for computer facilities are small. A computer system with
the specifications listed in section 1.1 will be more than adequate for the non-realtime processing.
The requirements for personnel are as follows. Because TWOS information
will be available only during the two SOPs (maximum of two 2-month periods), personnel
requirements should be made on the basis of temporary assignments for specified time
limits (including some time prior and subsequent to each SOP). Any keypunching work
will certainly not require more than 1 person, working part-time. One or two persons,
supervising and monitoring the delayed processing, should be adequate. Incidental
costs should also be small.
4.

FUNCTIONS AND REQUIREMENTS OF THE LEVEL II-b CENTRE (Alternative I)

Functions
The Level II-b centre will be responsible for the following functions:
- Merging of data sets delivered by the area sub-centres Sub-System Data
Centres and other data producers into a complete Level II-b data set.
The data sets delivered to the Level II-b centre should be stored on
magnetic tapes irr standard formats.
Delivering of the complete Level II-b data set on magnetic tapes 1n
agreed-upon formats to the WDCs.
The functions will be performed in a non-real-time mode, but a quasioperational production schedule should be followed to reduce the possibility of
falling behind deadlines for generating and disseminating of the Level II-b data
set.
Requirements
The input volume to the Level II-b centre is of the order of 10 7 characters
per day. The clock-time and the CPU-time for the functions on the computer is very
much dependent upon the configuration of the computer system and the efficiency of
the standard software for data file handling. Using an estimate of about 500 computer
instructions per character to do the processing, about 5.109 instructions per day will
be required. Assuming a 1 MIPS computer, the total CPU-time per day would be of the
order of 1 hour 20 minutes per day. As a very rough estimate, the processing will
require about 3 hours of total clocktime per day on the computer. This estimate
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is based on the following: 85 minutes of CPU-time, 20 minutes for tape-to-disc and
disc-to-tapes transfer of the total data volume (assumed transfer rate is 20,000
characters per second), 10 minutes waiting for access to magnetic tapes, 10 minutes
of disc sorting and 45 extra minutes associated with probable tape problems.
Computer system should be bit- or byte-oriented rather than word-oriented,
with sufficient disc files and magnetic tape drives. The system should have more
peripheral power and less computer power. Since data tapes from producers are
likely to contain data for multiple days on a single tape, a sufficient number of
disc files must be allocated so that the different types of data can be read off
the tapes and stored temporarily on the disc files. Similar data types for the
same observation times would be combined in one operation and data tapes for each
of the agreed-upon formats would be produced.
The computer system should have the following capabilities:
- Operating system - standard;
- Software system - compilers (e.g. FORTRAN and COBOl);
- Hardware system;
- CPU memory for users area:

200 Kbytes (1 byte

=8

bits);

- Magnetic tape drives: four 7-track and two 9-track tape drives,
variable densities - 556, 800, 1600 bpi, 1/2-inch tape up to
2400 feet in length;
- Disc storage: mn.lmum of 4 discs (about 100 Mbytes each) to
facilitate data sorting;
- Card reader;
- line printer;
- Graphical system (desirable for supervision of the data handling).
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The organization of the Level II-b centre needs two fvll-time FGGEdedicated individuals to supervise the operations of generating Level II-b data
tapes and ensuring their receipt by the WDCs. Additionally, the Level II-b centre
staff should include: 3-5 computer programmers with good experience in meteorological
data-processing, working at the centre at least 18 months in advance of the start
of the FGGE 4-6 meteorological technicians and 1-2 secretarial personnel.
Furthermore, it would be of very great 'value if experts from the data-producing
centres could be seconded to the centre before and during the experiment.
Other costs are associated with the handling of incoming and outgoing
data, supplies including magnetic tapes, and mailing costs. These costs could be
significant.

5.

FUNCTIONS AND REQUIREMENTS OF THE LEVEL II-b SURFACE-BASED DATA CENTRE
(AI ternative II)
The main functions of the centre are:
Non-operational collection of surface and upper-air reports from area
sub-centres;
Determine which observations are missing and advi~e the Area Subcentres about the observations which are required in a delayed mode;
- Limited checking of bulletin and report identification, heading and
ending.
- Merge the observations delivered from the Area Sub-centres on magnetic
tape;
Deliver a complete and checked data set of upper-air, surface and
aircraft observations to the Level II-b Special Observing System Data
Centre. The data set should be stored on magnetic tapes in agreed-upon
formats.

Requirements
The total input volume to the Level II-b Surface-based Data Centre is
expected to be on the order of 1.6 • 106 characters per day.
The computer time for preprocessing the data is estimated to be 500
instructions*) per character or totally 109 instructions per day. Assuming a
1 MIPS-computer the total CPU-time per day will be of the order of 20 minutes.

*) If the centre is going to perform horizontal consistency control the number of
instructions per character will be approximately. doubled.
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A very rough estimate of the total clock time per day is 1 hour
including 5 minutes of waiting for access to magnetic tapes, one transfer of the
data volume from tapes to disc (transfer rate 2,000 characters per second),
5 minutes of data transfers during disc sorting and one transfer from disc to tapes.
Access to the following facilities is necessary:
- Computer system which is bit or byte-oriented rather than word-oriented;
- Operating system - standard;
- Software system - compilers (e.g. FORTRAN, COBOl);
- programmes for data-processing;
- Hardware system;
CPU-memory for users area:

200 Kbytes (1 byte

=8

bits);

- Magnetic tape drives: four 7-track and two 9-track tape drivers,
variable densities - 556, 800, 160 bpi, 1/2-inch tape up to
2,400 feet in length;
Disc storage: m~n~mum of 4 discs (about 100 Mbytes each) to
facilitate data sorting;
- Card reader;
- line printer;
- Graphical system (desirable for on-line display and correction
of obvious errors).
The organization of the near-real time functions should be accomplished
with the WMC or advanced NMC operational resources. Two full-time FGGE-dedicated
individuals would be required to supervise the data-processing and quality assurance
functions.
For the development of the computer programmes before the FGGE, 2-3
man-years are needed. During the FGGE observational phase the staff should include
about 2 computer programmers with good experience in meteorological data-processing.
Additionally, the staff should include 4-6 meteorological technicians and 1-2
secretarial personnel. Although 24 hours a day operation should not be required,
it is essential that a quasi-operational schedule should be maintained.
Other costs are associated with the handling of incoming and outgoing
data, supplies including magnetic tapes, and mailing. These costs should be
signi Hcant.
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6

FUNCTIONS AND REQUIREMENTS OF THE LEVEL II-b SPECIAL OBSERVING SYSTEM
DATA CENTRE (Alternative 11)

Functions
The Level II-b centre will be responsible for the following functions:
- Merging of data sets delivered by the Sub-System Data Centres and
other data producers into a complete Level II-b data set. The data
sets delivered to the Level II-b centre should be stored on magnetic
tapes in standard formats;
- Delivering of the Level II-b special observing system data set on
magnetic tapes in agreed upon formats to the WDCs and to the Level II-b
surface-based Data Centre.
The functions will be performed in a non-real-time mode, but a quasioperational production schedule should be followed to reduce the possibility of
falling behind deadlines for generating and disseminating of the Level II-b data
set.
Requirements
6
The input volume to the centre is of the order of 8.10 characters per day.
The clock-time and the CPU-time for the functions on the computer is very much
dependent upon the configuration of the computer system and the efficiency of the
standard software for data file handling. Using an estimate ~f about 200 computer
instructions per character to do the processing, about 1.6.10 instructions per day
will be required. Assuming a 1 MIPS computer, the total CPU-time would be of the
order of 35 minutes per day. As a very rough estimate, the processing will require
about 2 hours of total clock-time per day on the computer. This estimate is based
on the following: 35 minutes of CPU-time, 20 minutes for tape-to-disc and disc-totapes ~nsfer of the total data volume (assumed transfer rate is 20,000 characters
per second), 10 minutes waiting for access to magnetic tapes, 10 minutes of disc
sorting and 45 extra minutes associated with probable tape problems.
Computer system should be bit- or byte-oriented rather than wordoriented, with sufficient disc files and magnetic tape drives. The system should
have more peripheral power and less computer power. Since data tapes from producers
are likely to contain data for multiple days on a single tape, a sufficient number
of disc files must be allocated so that the different types of data can be read off
the tapes and stored temporarily on the disc files. Similar data types for the
same observation times would be combined in one operation and data tapes for each
of the agreed-upon formats would be produced.
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The computer system should have the following capabilities:
- Operating system - standard;
- Software system - compilers (e.g. FORTRAN and COBOl);
- Hardware system;
- CPU memory for users area: 200 Kbytes (1 byte

=8

bits);

- Magnetic tape drives: minimum of two 7-track and two 9-track
tape drives, variable densities - 556, 800, 1,600 bpi, 1/2-inch
tape up to 2,400 feet in length;
- Disc storage: minimum of 4 discs (about 100 Mbytes each)
to facilitate data sorting;
- Card reader
- Line printer
Graphical system (desirable for supervision of the data handling).
The organization of the Level II-b centre needs two full-time FGGEdedicated individuals to supervise the operations of generating Level II-b data
tapes and ensuring their receipt by the WDCs. Additionally, the Level II-b centre
staff should include: 3-5 computer programmers with good experience in meteorological
data-processing, working at the centre at least 18 months in advance of the start of
the FGGE and 1-2 secretarial personnel.
Other costs are associated with the handling of incoming and outgoing
data" supplies including magnetic tapes, and mailing costs. These costs could be
significant.

APPENDIX G
INFORMATION CONCERNING THE PLANNING MEETING ON THE
TROPICAL WIND OBSERVING SHIP ALLOCATIONS AND
SHIP UTILIZATION IN THE SOUTHERN HEMISPHERE
15-19 November 1976 (tentatively)
Background
The Joint Organizing Committee and the Inter-governmental Panel on the FGGE
have endorsed the need for a tropical Wind Observing Ship programme within the
composite observing system for the equatorial tropics. At the Inter-governmental
Planning Meeting for the FGGE (x) ships were allocated by Members of WMO as participating in the TWOS programme. An additional (y) ships were later identified as
potential participants in the TWOS programme. Ships are needed also in high
southern latitudes, both as observing platforms and for the purpose of deploying
drifting buoy systems.
Scope of the meeting
The meeting will conduct a preliminary review of the number of ships expected
to be available or which are potentially available for wind-observing during the
Speci.al Observing Periods of the FGGE, and their expected spatial and temporal
distribution, from amongst the following categories:
(i)

Ships with wind-observing as the primary TWOS mission;

(ii)

Ships with wind-finding as a secondary TWOS mission;

(iii)

Ships conducting oceanographic research cruises which could undertake
a TWOS or southern hemisphere mission;

(iv)

Merchant ships and other non-research ships with a potential for TWOS
or southern hemisphere missions;

(v)

Antarctic supply ships.

The aim of the meeting is to develop the basis for a preliminary plan for
the allocation of TWOS during the FGGE and in particular during two Special
Observing Periods, and to consider the optimum use of ships as observing platforms
in the southern hemisphere. The plan will include at least the following elements:
(i)

A statement of the requirements for ships in the TWOS programme and
in the southern hemisphere;

(ii)

A preliminary assessment of the coverage that can be obtained on the
basis of known ship commitments;

(iii)

A preliminary assessment of high priority areas that can be covered
on the basis of additional ships which potentially are available;
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(iv)

A preliminary assessment of requirements which have to be met and
for which no ships are yet identified;

(v)

Recommendations for further action to be taken in order to obtain
ship allocations and to develop a firm plan for ship operations in
support of the TWOS and southern hemisphere ship missions.

Time and place
The meeting is tentatively planned to be held from 15 to 19 November 1976.
Participation
Participation will be on the basis of invitation, with representation from
amongst WMO, IOC, FAO, ICES, SCOR, SCAR, ship operators and other experts from
Member states.
Agenda
The agenda will be based upon the identified scope and aims of the meeting
and will be sent to participants one month beforehand.
Documentation
The most recent information on requirements and potential ship allocations
will be available. Participants are invited to ascertain their national ship
allocations in advance of the'meeting and be authorized to present definite
commitments on behalf of their countries during the meeting.

