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R/cAS - 5, ANNEX

Supplement to lIMO Publication No. 509
Ab~idgcd Final Report of the seventh session of
the Commission for Atmospheric Sciences
(J.lanila t· 2 February - 10 }larch 1978)

Decisions of the Executive Committee on the
Abridged Final Report of the seventh session of
the Commission for AtmoGpher;i.c Sciences

This document should be considered as a guide to the status
of the decisions adopted at tlie seventh session of the CoroIJission for
Atmospheric Sciences

'*

*

A-

DECISIONS RECORDED IN THE GENERAL SUMMARY OF THE WORK
OF EC-XXX

4.

PROGRAMME ON RESEARCH AND DEVELOPMENT (Agenda item 4)

4.1

Atmospheric sciences (including the report of the president of CAS) (Agenda item 4.1)

~:e~E!_~£_!~=_eE:=~~:~!_~£_~~~_~~~_!~:_E:e~E!_~£_!~:_=:~:~!~_=:===~~
of CAS
4.1.1
The Committee noted with appreciation the report presented by the president of CAS in which he drew attention to certain
matters raised during the discussions at the seventh session of the
Commission. The Executive Committee expressed satisfaction with the
action taken by the Commission in promoting Members' research efforts
in response to the directives of Seventh Congress and its own deciSlons concerning items of high priority.
4.1.2
The Committee also noted with appreciation the report of
the seventh session of CAS (Manila, March 1978) and accordingly approved the recommendations adopted in Resolutions 7 and 8 (EC-XXX).
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4.1.3
The Committee reiterated the importance of increased
research efforts to improve the accuracy of weather forecasts, especially with regard to short-range forecasts dealing with sub-synoptic
scales. Note was taken
of the responsibility of CAS to see that
advances in theory and modelling of atmospheric dynamics coming from
GARP were carried through to improve interpretation in terms of local
weather-predicted flow patterns.
4.1.4
The Committee endorsed the recommendations of CAS that
studies undertaken in various NWP centres should be encouraged and
that the relevant scientific results should be exchanged, with the
active support of the Commission. The Committee also supported a
proposal for organizing in 1979 a WMO symposium to deal with probabilistic and statistic methods in weather forecasting. The symposium
should be concerned with forecasts on time-scales up to several days.
It was noted with appreciation that a tentative invitation had been
received from France to host this symposium. In this connexion, the
president of CAS was requested to make the necessary arrangements for
developing the programme of the symposium and the Secretary-General
was authorized to provide appropriate support from the funds allocated for this purpose under agenda item 10.1.
4.1.5
The Committee also supported a proposal for WMO to cosponsor a workshop on short- and extended-range forecasting in the
Mediterranean to be organized in Erice, Sicily, Italy. A two-week
course given by leading experts at this workshop is intended to acquaint meteorological personnel in this region with meteorological
theory and new technologies aimed at improving forecasting in meteorological services of the area.
4.1.6
The Committee attached great importance to developing
operational NWP products for tropical areas by making full use of the
increased observational data from these regions. In this context,
the Committee was informed of a seminar organized by France on NWP
(Paris, May ~978), constituting an introduction to a study which will
be conducted by French and African experts in Paris, for the purpose
of adapting a French numerical weather-prediction model to intertropical regions, in view of the WAMEX experiment. The Committee
considered that this was one of the many possible means of transferring existing knowledge in the field of NWP to tropical countries.
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4.1.7
With regard to the work undertaken by CAS in response to
the request of EC-XXIX to develop proposals for a short- and mediumrange weather-prediction research programme, the Committee was informed that the task had been assigned to the new CAS Working Group on
Weather Prediction Research with a sub-group on short- and mediumrange weather prediction, and that outline proposals would be available by the end of 1978. This working group will carry out its work
in collaboration with representatives of CBS, JOC and IAMAP. To
facilitate fulfilling its responsibilities, the Committee felt that
the group should meet during 1979; the final decision is recorded
under agenda item 10.1.
4.1.8
Recognizing the important contribution that long-range
prediction research would make to national economies as well as to
studies related to climate change and variability, the Committee welcomed the initiative of CAS to step up its activities aimed at studying the possibility of predicting with sufficient accuracy for a
period of one month or longer. A sub-group established within the
CAS Working Group on Weather Prediction Research will make a scientific assessment of methodologies used in long-range forecasting (LRF)
and also give advice on the research and development aspects. Since
work on LRF research would both contribute to and benefit from
studies related to climate change and variability, the SecretaryGeneral was requested to explore and report on the possibility of
organizing during the eighth financial period a symposium in collaboration with IAMAP on the application of research and development
in long-range forecasting to climate and environmental studies.
4.1.9
The Committee learned with satisfaction that in response
to action called for by EC-XXVIII (general summary, paragraph 4.1.12)
the Secretariat conducted a survey on currently available operational
quantitative precipitation forecast (QPF) models for hydrological purposes. The Committee took note of the opinion of CAS-VII that there
were some limiting factors which render difficult the interpretation
of the results of model intercomparison. It approved the CAS proposal that the material collected was nevertheless of value and recommended its distribution to interested Members.

4.1.10
The Committee was informed of action taken by CAS to
elaborate and further develop the details of specific projects for
implementation within the WMO Programme on Research in Tropical Meteorology as approved in Resolution 10 (EC-XXIX). The Committee reviewed
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a brief description of those specific research projects in the two
categories of priority allotted by CAS-VII, taking into account the
Vlews expressed and comments made by the presidents of other technical commissions.
4.1.11
The Committee agreed with the list elaborated by CAS-VII
of specific projects which should receive highest priority in the
fields of tropical cyclones, monsoons, meteorology of semi-arid zones
and tropical disturbances (project descriptions are given in the
abridged final report of CAS-VII, Annex I). The list also includes
two additional projects formulated by CAS on the topics suggested by
EC-XXIX (see general summary, paragraph 4.1.17). The Committee also
supported the proposals which were formulated in support of general
developments in the implementation of the programme, and the initiatives in tropical meteorology to be taken progressively by tropical
countries.
4.1.12
It was stressed that, in developing the implementation
plan of these high-priority projects, account should be taken of suggestions made by RA I to consider means of enabling Members to obtain,
as required, data resulting from tropical experiments such as GATE,
MONSOON-77, MONEX and WAMEX. This should include the establishment
of data banks at national and regional levels and training of meteorological personnel in tropical research. Note was also taken of the
great interest shown by Members in Africa in broadening the programme
component on meteorology of semi-arid zones.
4.1.13
In considering the list of possible high-priority projects, the Committee reiterated the request made in Resolution 10
(EC-XXIX) that Members should collaborate in their implementation and
contribute in every way possible to the overall effort. TheSecretaryGeneral was requested to
ensure that the necessary Secretariat
support be given to assist in the work of the CAS Working Group on
Tropical Meteorology to develop the implementation plan for the programme (see agenda item 10.1).
Tropospheric environmental research
-------------~---------------------

4.1.14
The Committee noted with pleasure the decision of CAS to
concentrate efforts on the study of multi-disciplinary problems in
the field of air pollution and tropospheric chemistry by establishing
a new working group composed of meteorologists and chemists. The members would also individually serve as rapporteurs on tropospheric chemistry, on long-range transport of pollutants, on requirements for
multi-media pollution monitoring, on multi-source air-pollution modelling and on air/sea interchange of pollutants.
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4.1.15
Recalling that CAS had been charged with consideration
of questions related to the long-range transport of atmospheric pollution and scientific problems related to measurement and assessment
of the dispersal of pollutants, the Committee requested CAS to be
more actively involved in the research aspects of the relevant ECE
European Research and Monitoring Project. In order to give greater
attention to the general problem of the long-range transport of
atmospheric pollutants and dusts, including their transformation, the
Committee supported a proposal of CAS to organize a symposium on this
topic in 1979, the final decision being as recorded under agenda
item 10.1.
4.1.16
The Committee also recognized the importance of planetary
boundary-layer processes in relation to a wide spectrum of WMO activities. It noted that CAS-VII had decided that future work should
focus on the parameterization of various aspects of these processes
for incorporation in numerical models and on remote-sensing techniques to observe boundary-layer fluxes. It was noted that in support
of climate studies, action was being taken within the framework of
CAS to prepare a review paper and to assist in the organization of a
symposium on air/sea-ice interaction proposed for the eighth financial period.

4.1.17
The Committee noted with approval the progress made in
the implementation of the Global Ozone Research and Monitoring Project and acknowledged the valuable contribution of UNEP as well as
that of Canada and the U.S.A., which had provided recalibration facilities and expertise. It noted also with appreciation that the
U.S.S.R. had started to use an improved filter ozonometer at 45 stations, significantly expanding the geographical coverage of ozone
stations.
4.1.18
Appreciation was expressed to Japan for donating to WMO
an ozone spectrophotometer which will be used for the next few years
in Manila, and to the United Kingdom for making arrangements for one
instrument to be located in Singapore. With these two stations and
expected measurements in Peking in the near future, one important
meridional chain of stations starting from the Antarctic and continuing through Australia and Japan and extending to the U.S.S.R. and
Alaska will be complete.
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4.1.19
The Members having ozone spectrophotometers not in use
were again encouraged to make them available for the global network.
The Secretary-General was requested to continue arranging forreactivation,
modernization and recalibration of ozone spectrophotometers,
within the limits of the financial provisions available, especially
during the coming few years, until a scientifically satisfactory
skeleton network is established to serve both for providing the
ground truth for the calibration of satellite measurements and for
the determination of the ozone trend.
4.1.20
The Committee noted that comparisons between a number
of secondary standard ozone spectrophotometers had been held in the
U.S.A. (August 1977) and between four different ozonesondes in the
Federal Republic of Germany (April 1978). The need for further comparisons of ozone spectrophotometers as well as between rocket-borne
ozonesondes was recognized. It was considered important that the
rocket ozone sonde intercomparison should be held when a satellite
with a vertical ozone measurement device is in orbit, as will be the
case in early 1979. The Secretary-General was requested to explore
the possibility of obtaining support from outside WMO, for instance
from UNEP, for conducting these activities in a sound programme which
would suit all interested Members.
4.1.21
The Committee noted with concern that there was a severe
lack of vertical ozone sounding stations, particularly in the tropical belt, and recognized that there was no easy solution to this problem as substantial financial allocations were involved. It wished,
however, to encourage Members to co-operate in the continuation and
further development of these activities.
4.1.22
The Committee fully supported the action being taken in
some countries to complement the ozone studies, by making careful
simultaneous measurements of those trace species having an impact
on the stratospheric ozone balance. The Committee considered such
measurements indispensable for validation and testing performances of
current models, in which special field efforts .are necessary. These
measurements would also be useful in determining the forecasting
capability of. the models.
4.1.23
It was noted that a meeting of experts on UV-B held in
May 1977 had provided very useful guidance for establishing and maintaining UV-B observations. Concern was expressed, however, that only
about a dozen stations were currently making reliable measurements
on UV-B radiation. Considering that these data are of the greatest
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importance for studies of possible biological effects of variability
of UV-B, the Secretary-General was requested to bring the question of
improving the UV-B observational network to the attention of WHO and
UNEP.

4.1.24

The Committee was informed of some progress in the field
of trace species measurements and particularly of the new values of
rate constants and of the established strong coupling between the
chlorine and nitrogen reactions, all of which confirmed the seriousness of continuous release of chlorofluoromethanes into the ozone
regime. In view of this the president of CAS was requested to assess
new developments in this field and advise on the need for revision of
the official WMO statement, approved by EC-XXVIII, on the ozone layer.

4.1.25

In response to the deficiencies identified at the first
session of the UNEP Inter-Agency and Inter-Governmental Co-ordinating
Committee on the Ozone Layer, the Executive Committee agreed to the
broad tasks allocated to WMO and decided that the highest priority
should be given to the following:
Improved network measurements of total and vertical
distribution of ozone to provide ground truth for
satellite soundings;
Testing the chemical and dynamical performance of different ozone models;
Detecting trends in the ozone concentration within
the so-called photochemical precursor region (3045 km);
Detecting global trends

~n

ozone concentration.

4.1.26

The representative of UNEP informed the Committee of the
programme of work of the Co-ordination Committee on the Ozone Layer,
which is planning its second meeting in November 1978. He suggested
that the Executive Committee should make appropriate financial allocations for some activities which WMO envisaged undertaking in cooperation with UNEP for implementation of the World Plan of Action
on the Ozone Layer.

4.1.27
The Committee considered a document presented by the First
Vice-President of WMO, Professor Izrael, with proposals for further
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development of WMO activities in the field of solar terrestrial
p~ysics-meteorology (STP-M) and related research and for facilitating
the exch~nge of soler/geophysical information among interested
Members.
4.1.28
In its discussion, the Committee recalled and reconfirmed
the view of EC-XXIX that WMO's main effort should be to try to establish scientifically whether there is any sound physical and statistical evidence that meteorological variables respond to fluctuations
in solar parameters. It noted that CAS, in collaboration with SCOSTEP,
had already undertaken to prepare a review of the studies carried out
by interested Members. It also noted with approval that CAS-VII had
identified a number of topics, incorporating correlative and morphological studies as well as studies of physical mechanisms of STP-M,
requiring WMO initiatives to stimulate these research efforts, including proposals for the exchange of research results and data compiled
for STP-meteorology research.
4.1.29
The Committee felt that in view of increasing indications
of interactions between processes at the upper limit of the atmosphere and lower levels, and the potential benefits that could accrue
to forecasting services from improved knowledge of solar-terrestrial
physics, interested Members should be encouraged to join in a coordinated project which would include, inter alia, efforts in:
Research on solar physics and studies of interest to
STP-M;
Problems concerning physical mechanisms which may lead
to STP-M relationships;
Implications of STP-M relationships for weather forecasting and other practical problems;
Preparing and updating of a bibliography of publications on STP-M and a summary of Members' research
achievements;
Carrying out of measurements of selected STP parameters;
The exchange of data for investigation of the mechanisms of the relationship of solar activity with processes in the lower atmosphere.
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The president of CAS was authorized to appoint a second rapporteur
on STP-M to facilitate further work in formulating a project for
development of the above-mentioned efforts for submission to Cg-VIII.
The Secretary-General was requested to ~ssist these rapporteurs as
necessary.
4.1.30
The Committee was informed that data relevant to STP-M
were currently collected and exchanged through the World Data
Centre A for Solar-Terrestrial Physics. It also recognized that
through the International Magnetospheric Study, Middle Atmosphere
Programme and various WMO activities aimed at extensive studies of
the atmospheric processes, an important data base useful for STPMeteorology studies would result. Thus it did not seem necessary
for the present that new observations especially for STP-M research
be recommended. However, it was realized that not all interested
Members could easily take part in the process of data exchange and
analysis. To aid these Members in the execution of studies on STP-M
contributing to the main WHO effort in this field, the Committee
requested the president of CAS, in collaboration with other interested bodies as necessary, to establish a detailed list of parameters,
indexes and observational data useful for STP-M, to study their present collection and availability, and, in consultation with the president of CBS, to elaborate means of facilitating the exchange of
necessary information in suitable form for better serving the needs
of all Members.

4.1.31
The Committee attached importance to the Middle Atmosphere Programme, the outline plans of which had been developed by
the ICSU Special Committee on Solar-Terrestrial Physics (SCOSTEP).
This programme aims at a co-ordinated approach for studying the structure and energetics of the atmosphere between about 15 and 85 km. WMO
is already strongly involved in projects relating to the stratosphere
and to tropospheric/stratospheric interaction and these activities
would certainly contribute substantially towards achieving the MAP
objectives. The Committee endorsed the general concepts of MAP and
called for active participation by CAS in future planning of MAP so
that MAP activities relating to existing WMO projects are properly
reflected in order to avoid any unnecessary duplication and to derive
maximum benefit therefrom for Members.
4.1.32
In approving Recommendation 2 (CAS-VII), the Committee
requested the Secretary-General to invite Members to consider how
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the current and future activities could contribute to developing
MAP aims and to facilitate the use of MAP results for a better understanding of the role of the stratosphere and mesosphere in meteorological processes.
4.1.33
In view of the increasing demand for high-level atmospheric data for the study of stratospheric and mesospheric problems,
the Committee approved a recommendation of CAS that measures be taken
through relevant working groups of CAS, CIMO and other constituent
bodies, as appropriate, to co-ordinate and intensify efforts to
improve the accuracy of upper-level data from radiosonde and rocketsonde observations, with particular emphasis on the latter/which are
essential for calibration of indirect temperature soundings from satellites (see Recommendation 1 (CAS-VII)).
CAS support to the World Climate Programme (WCp)
-------------------------------~----------------

4.1.34
The Committee took note of the strong desire of CAS to
be actively involved in WCP and the resulting solution adopted to
form a new mechanism with which it could pursue an active role in
promoting the co-ordination of Members' research activities within
the World Climate Change Research Programme component of wep, namely,
the formation of a Global Climate Group*to operate as a CAS working
group. This will include rapporteurs and working group chairmen in
each field of CAS activities relevant to climate problems. Further
details in this regard are given under agenda item 7.
Research and monitoring of atmospheric CO

----------------------------------------- 2
4.1.35
The Executive Committee noted with interest the information concerning the activities relevant to the WMO Research and
Monitoring Project on Atmospheric Carbon Dioxide as approved in Resolution 15 (EC-XXIX) in which the Secretary-General was requested to
proceed, in consultation with the president of CAS, with"the planning
and co-ordination of the project and report annually to the Committee.
The favourable comments and the reviews concerning present and proposed activities received from the more than thirty Members who responded after being informed of the action taken by EC-XXIX in establishing the project were appreciated, and gave hope for successful
implementation.
4.1.36
The Committee comme~ded the president of CAS for quickly
establishing a CAS Working Group on Atmospheric Carbon Dioxide to
provide scientific guidance and it was pleased to note that CAS-VII
*The working group established by CAS under Resolution 12 (CAS-VII)
was entitled "CAS Global Climate Committee". The Executive Committee
considered that the term "Committee" could be misleading and that it
would be better to use the term "Group" since this body is in fact
a CAS working group.
The president of CAS agreed that from now on the title of the
working group would be CAS Global Climate Group.
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had supported the recommendations which the group had already made
on research priorities as well as the specific plans it prepared for
implementation of the project. The working group should in this respect also note the results of some previous expert meetings, in particular the Special Environmental Report No. 10.
4.1.37
The Committee agreed that the increasing concentration
of carbon dioxide in the atmosphere due to the combustion of fossil
fuels was the most important single factor among those human activities which might have an impact on the global climate. The current and projected rates of emission of carbon dioxide and the growing energy needs of the world justified urgent attention being given
to the consequences. In view of the increasing concern shared by
scientists and the general public, the president of CAS was requested
to prepare a first draft of the text of a statement on the problem
which would be submitted to the Executive Committee.
4.1.38
The Committee placed great importance on the study of
the atmospheric component of the carbon cycle, a key subject, since
an integrated and complete cycle presentation is indispensable for
the prediction of future atmospheric CO 2 concentrations. Research
directed at the use that could be made of different carbon isotopes
of atmospheric CO , and estimates of the flux of CO across the air/
2
2
sea interface, have also to be given more attention.
4.1.39
The Committee also agreed with CAS-VII that another important step which would require urgent attention before meaningful
progress could be made towards predicting future consequences was to
clarify the detailed mechanisms through which atmospheric carbon
dioxide concentration influences the climate. In parallel with this
work, accelerated research and development was needed on coupled oceanatmosphere climate models capable of predicting climatic consequences
of various carbon dioxide scenarios. The president of CAS was requested to initiate action concerning these key subjects.
4.1.40
Recognizing that a better understanding of the carbon
cycle involved a variety of inter-disciplinary interactions (meteorology, biochemistry, oceanography, etc.), the Committee agreed that
it would be highly desirable for a scientific conference on the carbon cycle to be sponsored by WMO, possibly during 1980. The CAS
working group was requested to collaborate in organizing the conference programme in consultation with IAMAP and other appropriate
bodies. The Secretary-General was requested to submit the necessary
proposal to the thirty-first session of the Executive Committee.
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4.1.41
The Committee was informed that there had often been confusion concerning the purpose of establishing a network of groundbased CO measuring stations; the misconception was sometimes advanced t~at this network would provide information about sources and
sinks. A fixed-station network was unlikely to disentangle the complex problem of sources and sinks alone. Aircraft were clearly desirable platforms for any sources/sinks studies. It was agreed that the
scientific problems must be clearly identified and that after careful analysis of the situation the observational strategy could be
clearly specified. In this connexion, the Committee endorsed the
CAS-VII view attaching high priority to the continued operation of
a few carefully sited stations to measure atmospheric carbon dioxide
(C0 2 ). This requires rigorously standardized and calibrated measurement and data-reduction techniques. CAS-VII felt that the siting
criteria for these CO stations might be such that some of the BAPMoN
2
locations might not be suitable for use in this respect; BAPMoN stations should, however, be used wherever possible. The number 'of
such CO -measuring stations need not be great: if suitably spaced,
2
eight to ten stations might suffice. The Committee noted that, since
CAS-VII, a meeting of experts on siting criteria for BAPMoN stations
had been convened. Its conclusions were discussed' under agenda
item 5.6.
4.1.42
Concerning collaboration with other organizations, the
Committee noted that both FAO and Unesco were interested and willing
to collaborate in the project, subject to availability of resources
and priority within their own programmes. In view of the relevance
of the project to UNEP and the global importance of the problem for
mankind, the Committee reiterated its hope that UNEP would find it
possible to support this project.
4.1.43
The Committee was pleased to learn that WMO had co-sponsored a Workshop on Carbon Dioxide, Climate and Society, organized
by the International Institute for Applied Systems Analysis (IIASA)
at Laxenburg, Austria, in February 1978. The Committee requested
that the proceedings of this workshop be distributed to all Members.
Study of the effects of radiation and aerosol on -climate

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

4.1.44
Recognizing the crucial role played by radiation in the
climate system, the Committee approved Recommendation 3 (CAS-VII) in
which interested institutions of Member countries were encouraged to
study the radiation characteristics of the surface/atmosphere system,
their variability in different climatic zones, and the role played
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by different aerosols in the radiation balance. In this connex~on,
the Committee recommended that WMO should co-sponsor and participate
in the organization of a symposium on remote-sensing of minor optically active atmospheric gaseous and aerosol components, in conjunction with the IAMAP Assembly in Canberra in December 1979.

4.1.45
The Committee considered a proposal for a research project on the processes of ocean-atmosphere interaction submitted by
the First Vice-President of WMO, which was based on the recent work
of Academician G. I. Marchuk. The substance of the proposal necessitated oceanographic measurements to provide ground truth and associated meteorological measurements in selected geographical locations of the oceans, during fixed calendar periods extending over a
period of about seven years, for use in studies of ocean-atmosphere
interaction to contribute to long-range forecasting. The Committee
believed that the proposal had a sound scientific basis.
4.1.46
The Committee was informed that the requested oceanographic observations at the various geographical locations should be
made at the same time during various preselected periods, and for this
reason a large number of oceanographic vessels might be needed. In
this respect, attention was drawn to the IGOSS basic observational
network (IBON) design. However, before operational planning is
started, detailed assessment of the scientific merits of such a research project was considered to be the first step. During this
assessment, account should also be taken of knowledge available from
other studies carried out by CAS in this field and of experiments
such as BOMEX, AMTEX, JASIN and GATE.
4.1.47
The Committee requested the Secretary-General to consider
taking advantage of meetings of the JOC already scheduled for before
the end of 1978, at which experts of the JOC, CAS, CMM and other interested organizations should participate, to carefully review the
subject. On the basis of this the Secretary-General should submit
a proposal to Cg-VIII on the subject.

4.1.48
The Committee was informed of action being taken by the
president of CAS to prepare a document on this matter as requested
by EC-XXIX. As a result of an intensive discussion which took place
at CAS-VII the president considered that the following comprised most
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of the major scientific themes to which the WMO research programme
should relate:
Weather-prediction research, with special attention
to short-range and long-range prediction;
Tropicql meteorology, with special attention to studies
on monsoons, droughts and tropical cyclones;
Environmental research, with special attention to
long-range transport of pollutants (including dust)
and multi-source air-pollution modelling;
Climate evolution, with special attention to oceanatmosphere coupling, radiation balance, CO cycle,
2
stratospheric events and effects of human activities
on climate;
Weather modification, with special attention to rain
enhancement, hail suppression and tropical cyclone
moderation.
4.1.49
The Committee agreed that all scientific programmes sponsored or co-sponsored by WMO, and relevant to these themes, should be
executed with the active participation of CAS. It was also stressed
that CAS should have more direct and efficient liaison with other WMO
bodies, and particularly other technical commissions, in order to
ensure proper interaction and the transfer of scientific information
to operational users. To assist the president in the work undertaken
by him in this regard, the Committee requested the Secretary-General
to arrange for a meeting of the Advisory Working Group of CAS in 1979
according to the decision recorded under agenda item 10.1.
4.1.50
The Committee was also informed of discussions held on
the relationship of CAS activities with GARP. The Committee reemphasized that closest co-ordination and co-operation between CAS
and JOC would be necessary, each body recognizing the responsibilities of the other. With reference to the FGGE reseqrch phase which
would follow the operational year, it was considered essential to
ensure that the research carried through into those areas directly
related to the immediate research and operational needs of Members
is done with the active participation of the Commission for Atmospheric Sciences.
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International Meteorological Vocabulary

-----------------------------..,.--'""!'-------

4.1.51
The Committee noted with satisfaction progress made in
the preparation of the revised edition of the International Meteorological Vocabulary and requested the Secretary-General that the
necessary support be made available for the publication of the new
edition of the vocabulary if possible before the end of 1980.

4.1.52
The Committee was briefly re-acquainted with the guidelines used for the granting of WMO Research Awards for Encouragement
of Young Scientists as approved by EC-XXVII (general summary paragraph 3.2.10)1 whereby the competition is open to all regional associations each year with not more than two awards being made in any
one year. The president of each regional association appoints assessors who allot marks to each paper received from candidates nominated
by Permanent Representatives from the region. The president then
forwards to the Secretary-General the paper receiving the highest
aggregate marks and the final selection of the recipient or recipients is made thereafter by a Selection Committee appointed by the
Executive Committee.
1

1

4.1.53
In 1978 only six nominations for the award were made:
five being from Region VI and one from Region I - in spite of an
effort to solicit greater response~
4.1.54
Due to recent changes in the membership of the Executive
Committee 1 two vacancies on the Selection Committee constituted by
EC-XXIX had occurred and these were filled by A. E. Collin and
J. K. Murithi.
l

4.1.55
The 1978 award l it was decided l would be conferred on
Mr. A. L. Alusa (Regional Association I) for his paper "The role of
drop breakup in the development of raindrop-size distributions"l
published in the "Journal de recherches atmospheriqu es ", vol. IX,
1975 1 and on Mr. Z. I. Janjic (Regional Association VI) for his paper
"Pressure gradient force and advection scheme used for forecasting
wi th steep and small scale topography", published in "Bei trege zur
Physik der Atmosphere", vol. 50, 1977.
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4.1.56
The Executive Committee nominated the following members
to serve on the Selection Committee for 1979:
A. E. Collin
E. Lingelbach
J. K. Murithi
R. Venerando Pereira
4.1.57
Recalling the request by Cg-VII to examine alternative
procedures which might lead to better results and report to Eighth
Congress on its conclusions, the Committeeonce again considered ways
that could be used to stimulate greater response to the award scheme.
4.1.58
The Committee also noted that, at its seventh session,
the Regional Association for Africa had supported the retention of
the Award. Furthermore, the Association suggested the increase of
the age limit of the award for scientists from developing countries
beyond 35; acceptance of unpublished papers which are the product
of postgraduate work; and, in presenting the awards, the granting
of at least one to each regional association during anyone financial period. The Committee agreed that these proposals would have
to be further considered at EC-XXXI when the guidelines for granting this award are revised in the light of the decisions of Eighth
Congress and that relevant proposals for financial allocations should
be made.
4.1.59
It was agreed to recommend to Congress the continuation
of this award for the eighth financial period.
4.1.60
The need for more publicity through WMO and other bodies,
e.g. IAMAP, was emphasized~ It was also proposed that the award
scheme be publicized in the WMO Bulletin and scientific journals to
a greater extent than was currently done.
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4.3

WEATHER MODIFICATION PROGRAMME (Agenda item 4.3)

Precipitation Enhancement Project (PEP)
---------------------------------~-----

4.3.1
The Executive Committee noted with appreciation the
detailed plan for the PEP experiment consisting of Part I - the
statement of the EC Panel on Weather Modification/CAS Working Group
on Cloud Physics and Weather Modification which summarizes the
principal objectives, approaches, timetable and resources required
for the successful conduct of the experiment, and Part II - the
Scientific Reports of the PEP Oesign which will provide the scientific guidance fox the experiment. This plan was p~pared at the
request of EC-XXIX and was approved by the Board.
4.3.2
The recommendations by the EC Panel on Weather Modification on the site selection were reviewed and the decision by the
Second Session of the Interim Precipitation Enhancement Project
Board to implement the last stage of the Site Selection Phase (SSP-3)
in Spain starting January 1979 was noted with appreciation by the
Executive Committee.
4.3.3
The Executive Committee noted the significant resources
that are required to carry out the Precipitation Enhancement Project.
Concern was expressed with regard to the possible financial impact
of PEP on the WMO budget over two financial periods (1930-1987).
However, the Executive Committee noted with gratitude the major
national contributions promised by interested Members for the conduct of the last stage of the SSP-3. It was recalled that if PEP
were to be a definitive experiment as requested by Seventh Congress,
the necessary priorities and essential resources will have to be
provided.
4.3.4
The Committee noted the Board's recommendation that the
staff of the Scientific Planning Group (SPG) be enlarged to include:
the leader of the group; a coordinator for aircraft measurement,
seeding and cloud physics programmes; a coordinator for other science
programmes, data management and analysis, and a field coordinator.
In addition, adequate full-time clerical assistance is essential.
The Board has estimated that this is the minimum required WMO supported staff in addition to the secondment of experts by Members if
the objectives of PEP were to be achieved. However, the Committee's
view was that this question should be decided in connexion with the
Programme and Budget for the next financial period. The Committee
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expressed the hope that the staff of the Secretariat involved 2n
weather modification matters would continue to be able at the request
of Members to render advice and assistance, although its main
attention should be devoted to PEP.
4.3.5
The Committee reviewed aspects of the site selection
process for PEP and expressed the hope that the results obtained in
Spain would be applicable to many other ",eteorological situations,
particularly to weather conditions in developing countries. It was
the view Qf the Committee that the results of studies carried out
under PEP and published information prepared in the planning of PEP
be given the widest distribution, since many Members were conducting
or planning national programmes in this field of activity.
4.3.6
The Committee discussed the lack of experienced scientific manpower in the field of cloud physics and weather modification
and e~dorsed the concept that SSP-3 presented an ideal opportunity
for training a few individuals in the field of weather modification.
The proposal to convene during 1979 a workshop for two weeks
duration, to provide training in the essential measurements to
meteorologists directly involved in SSP-3 or other weather modification experiments was supported but the final decision is recorded
under item 10.1. This workshop is to be open for participation by
all Members. The need for this type of training was also requested
by RA-I, and the Secretary-General was requested to favourably consider the allocation of up to five fellowships to participants from
developing countries.
4.3.7
The Committee noted with approval the Report of the
Second Session of the Interim Precipitation Enhancement Project Board.
The Committee agreed with the Board's recommendation that the Board
should be redesignated as the Precipitation Enhancement Project Board.
The decision to convene one meeting of this Board in 1979 was recorded under item 10.1. The Secretary-General was requested to
proceed as rapidly as possible with the last stage of the Site
Selection Phase (SSP-3) in order that PEP can be initiated as
scheduled. Overall financial allocations for execution of PEP were
recorded under items 10.1 and 10.2.

4.3.3
The Committee noted the conclusions and recommendations
of the expert meeting (November 1977) on the feasibility of
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organlzlng an internationally planned, executed and evaluated experiment on hail suppression, called by the Secietary-General in response
to a request made by EC-XXIX. It was noted that these recommendations
were also endorsed by CAS-VII.

4.3.9
The Committee was in complete agreement that WMO should
move towards the eventual implementation of an internationally
planned, conducted and evaluated experiment in hail suppression. It
was also in agreement that a number of scientific questions identified
by the expert meeting must first be solved before such an experiment
can be initiated.
4.3.10
The Committee agreed that the role of WMO in the next
few years should be largely one of stimulating and supporting
relevant studies which will build the necessary background for an
international experiment, and WMO should encourage the Members
engaged in such activities to utilize their existing facilities and
resources in an international endeavour. Such an approach could be
more readily implemented if the countries concerned were in the same
region. The Secretary-General should also arrange, m~inly with the
assistance of the ~1embers concerned, for a critical appraisal of
results of existing experiments and their publication in appropriate
form for the benefit of all Members.
4.3.11
The Committee felt it would be undesirable to risk
diverting resources from PEP now and it was therefore recommending
that work proceed with the development of a definitive plan for a
hail suppression experiment to be presented to Congress IX. To
assist further these activities, the Committee requested the EC
Panel on Weather Modification to assist in organizing a conference
on hail suppression at the same time Or immediately after the Third
WMO Scientific Conference on Weather Modification, currently planned
for four days in the summer of 1930 and requested the SecretaryGeneral to submit necessary proposals to EC-XXXI.

4.3.12
The Committee concurred that WMO should start planning
the second WMO conference on tropical cyclone moderation for 1931 or
1982. At this conference particular emphasis should be placed on all
aspects of tropical storm seeding and its possible consequences. The
development of tropical storm models and concepts of modification
should receive special emphasis.
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Legal aspects of weather modification

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

4.3.13
The Committee noted with appreciation the support provided by jNEP for studying the aspects of weather modification that
may have environmental consequences.
4.3.14
With regard to legal aspects of weather modification,
the Committee stressed that this was a matter to be considered
largely by competent legal authorities, assisted by competent
scientific advice from cloud physicists. The Committee recognized
that this was an important matter but emphasized that scientific
progress in understanding the processes involved in weather modification would inevitably be slow and therefore there was no great
urgency in imposihg regulations and constraints. The potential
benefits of weather modification and their development should not
be constrained. Legal principles and guidelines should be developed
hand in hand with the scientific progress in the field.
4.3.15
The Committee considered the report of the second WMOj
UNEP informal meeting of experts on legal aspects of weather modification which was held in April 1978, and was aware of the existence
of a number of questions that require further careful consideration.
The Committee supported the action agreed by the Governing Council
of uNEP - namely to refer these recommendations to another joint
W~~OjUNEP meeting of' experts (legal and meteorologists) to be
designated by Governments. It was considered that the preferable
time for such a meetihg would be during 1980-1981. This meeting
should carefully consider the draft principles established by the
secondWNOjUNEP informal meeting, in the light of the thoughts
expresssd in the preceding paragraph, and make recommendations to
the WMO Exec uti ve Commi t,tee and to the Governing Council of UNEP.
The Secretary-General was requested to ensure that the views of WMO
be fully represented by the EC Panel on Weather Modification.
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Resolution

7 (EC-XXX)

REPORT OF THE SEVENTH SESSION OF THE
COMMISSION FOR ATMOSPHERIC SCIENCES
THE EXECUTIVE COMMITTEE:
HAVING CONSIDERED the abridged final report of the seventh
session of the Commission for Atmospheric Sciences;
DECIDES:
(1)

To note the report;

(2)

To note Resolutions 1-22 (CAS-VII);

(3) To embody the substance of the following recommendation
in a resolution of the Executive Committee as indicated:

(4)· To take action on the remaining recommendations as
follows:

(a)

Approves the recommendation;

(b)

Requests the Secretary-General to bring this recommendation to the attention of Members and to all other
relevant bodies and to invite Members to consider how
their current and future activities could contribute to
developing MAP aims, and to facilitate/as appropriate,
the use of MAP results for a better understanding of the
role of the stratosphere and mesosphere in meteorological
processes for the benefit of all Members.

(a)

Approves the recommendation;
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(b)

Requests the Secretary-General to bring this recommendation to the attention of Members and to arrange for WMO
to act in collaboration with IAMAP through its relevant
technical commission for fulfilment of this recommendation.

Recommendation 4 (CAS-VII) - Revision of Technical Regula-

l i £ni IV£l~m~ !)- - - - - - - - - - - - - - - - - - - - (a)

Notes the recommendation;

(b)

Requests the Secretary-General to include the proposals
in his consolidated report to Eighth Congress on
ammendments to Technical Regulations.

Action on this recommendation was taken under agenda item 13.6.
NOTE

This resolution replaces Resolution 6 (EC-XXVI) which ~s no
longer in force.
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Resolution 8 (fe-XXX)
OBSERVATIONS REQUIRED FOR STRATOSPHERIC AND MESOSPHERIC RESEARCH
THE EXECUTIVE COMMITTEE:
NOTING:

(1)

Resolution 24 (EC-XVIII);

(2)

Resolution 9 (EC-XXII) ;

(3')

Resolution 8 (CAS-VIl) ;

(4)

Decision No. 6/77 (COSPAR~XXth plenary)

CONSIDERING:
rese~rch

(1) That the solution of the major problems of stratospheric and mesospheric
will require co-ordinated efforts in data gathering,

(2) The recent significant advances in indirect temperature soundings from
satellites to altitudes of over 50 km with global coverage,
(3) The continuing need for high_level radiosonde and rocketsonde observations to enable indirect sounding techniques from satellites to be calibrated and
evaluated,
(4) Lack of sufficient in-situ measurements from the meteorological rocketsonde network in the upper level between 30-60 km,
RECOMMENDS:
(1) That Members of WHO collaborate in synoptic programmes using high-level
radiosonde observations and meteorological rocket observations for the exploration
of the upper stratosphere and mesosphere (see annex VIII),
(2) That Members maintain sufficient high-altitude radiosonde observations
to enable indirect stratosphere soundings from satellites to be calibrated and
evaluated,
(3) That all possible steps be taken to maintain or expand the present denci ty
frequency of meteorological rocketsonde observations,

"

3.nQ'
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(4) That Members concerned make preliminary reduced data from these observations available by telecommunications using the ROCOB message and send final, refined meteorological rocket data without d~lay to WDC-A or WDC-B for archiving and
research,
(5) That all possible steps be taken to improve the quality of data obtained
from different techniques and the analysis scheme in particular using satellite data
combined with meteorological rocket data, and to establish the accuracy of techniques.
REQUESTS the Secretary-General;
(1)

To bring this resolution to the attention of all interested Members,

(2) To provide the necessary support for the work of the relevant CAS
rapporteurs in order to make periodic reviews on progress achieved and also to make
proposals for further action.

NOTE:

Annex:

This resolution replaces Resolution 24 (EC-XVIII) and Resolution 9 (EC-XXII),
which are no longer in force.

1
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Annex to R~solution 8

(fe-XXX)

GUIDANCE MATERIAL FOR THE IMPLEMENTATION OF METEOROLOGICAL
INVESTIGATIONS OF THE HIGH ATMOSPHERE
1.

Balloon ascents
i

1.1
For climatological purposes balloon data from all parts
of the world are required on d regular basis up to the 10 mb (30 km)
level in order that mean values and standard deviations can beobtained.
1.2
It is desirable that high-level balloon ascents for
pressure, temperature and wind should be made at all locations where
special high atmosphere progrcimmes such as.meteorological rockets,
vertical distribution of ozone (sondes orUmkehr), meteor trail,
cosmic-ray or ionospheric drift studies are carried out.
1.3
A skeleton network of high-level balloon ascents should
be provided to augment the data obtained by rocket-sondes at the 30,
35 and 40 km levels.
1.4
Where meteorological rocket ascents are made at least
once a week, high-level balloon ascents should be carried out daily
or twice daily.

2.

Meteorological rocket ascents

2.1
It is very desirable to obtain synoptic measurements of
wind and temperature (or den,ity) by means of meteorological rockets
up to the mesopause and higher if possible~ The meteorological
rocket network should therefore be expanded to as many areas as
possible with regular ascents with the object of establishing firstly
the basic climatology and secondly the detailed structure of synoptic
systems. Since current thermodynamic sensors for these carriers are
unsuitable for use above 55 km, Members are encouraged to develop
sensors for the higher levels and to ensure early publication of any
successful development in this field.
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2.2
Regional co-ordination should be sought in the selection
of rocket-sonde stations to ensure as far as possible that networks
of stations provide optimum results.
2.3
In order to provide ready means of extending present
climatological data, authdrities making regular rocket ascents should
be encouraged to provide monthly station summaries giving means and
standard deviations of the parameters measured.

3.

Seecialized investigations

3.1
Members with appropriate facilities are encouraged to
develop sensors for the measurement of the following observations
and to ensure early publication of successful developments:
o
The solar spectrum below 3000 A at all levels from the
tropopause upwards;

The composition of the atmosphere and its variability
(including that of the minor constituents), especially
above balloon altitudes;
The radio determination of winds from meteor-trail
observations;
The use of trails of sodium vapour and, in particular,
night luminous trails to investigate the diurnal
variations of wind and tidal motions above the mesopause i
The use of E-layer drifts for wind measurement by
comparison with other techniques and subsequently,
if possible, their exploitation in helping to establis~
a wind climatology.
•
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GENERAL SUMMARY OF THE WORK OF THE SESSION

1.

OPENING OF THE SESSION (Agenda item 1)

1.1
The seventh session of the Commission for Atmospheric Sciences took
place in the Philippine International Convention Center at Manila from 27 February
to 10 March 1978 at the kind invitation of the Government of the Philippines. There
were 98 participants, with representatives of 48 Member countries, observers from
one other Member and one non-Member State (the Holy See) and from six international
bodies. A list of participants is given at the beginning of this report.

1.2
The acting president, Mr. A. Villevieille, declared the session open
at 10.20 a.m. on Monday, 27 February 1978.
1.3
In welcoming the participants, Dr. R.L. Kintanar, Director-General of the
Philippines Atmospheric, Geophysical and Astronomical Services Administration, said
that PAGASA was greatly honoured to host this session of CAS and remarked that his
government attached great importance to the meeting. He wished the participants a
fruitful meeting and a pleasant stay in the Philippines.
1.4
On behalf of the Government of the Philippines, the
Honourable
Jose M. Crisol, Under-secretary for Home Defense of the Department of National
Defense, welcomed the participants to the Philippines, saying that his government
was pleased to be able to contribute in this way to the furthering of atmospheric
sciences. Progress in this field meant a great deal to the people of his country,
and he cited in particular the hope that was placed in weather-modification techniques aimed at increasing precipitation and in moderating the d0vastating effects
of typhoons, combined with improved prediction of their movement. Since the archipelago suffered an average of 19 typhoons each year, the subject was of vital interest
to his government. He commended CAS for its efforts towards greater international
co-operation in meteorological research endeavours, and concluded by wishing the participants complete success in their discussions.
1.5
Speaking on behalf of the Secretary-General of WMO, who was unable to
attend in person, Dr. A. S. Zaitsev conveyed his greetings to the participants and
profound gratitude to the Government of the Philippines and to Dr. Kintanar for
arranging for the session to beheld in Manila. He referred to the increasing responsibility of WMO in socio-economic matters which would require clear-cut guidelines
from CAS on research-oriented activities. A number of broad interdisciplinary programmes involving the atmosphere as a major element had come into being (e.g. research
and monitoring projects on carbon dioxide and on atmospheric ozone, tropical meteorology research,.-etc.) which had been initiated by CAS. He also stressed that CAS
should be prepared to contribute to GARP and its sub-programmes and the three components of the World Climate Programme which would comprise many more research projects.
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In connexion with the Weather Modification Programme, the view of CAS was needed on,
inter alia, PEP, preparations for hail-suppression experiments and the moderation of
the violence of tropical storms. Of direct concern to all Meteorological Services
was the improvement of the accuracy of weather prediction, both short- and long-range,
for which bold recommendations by CAS were expected in response to the request of the
Executive Committee.
1.6
Concerning the question of promoting and co-ordinating meteorological
research, he stated the Secretary-General's intent to do everything possible to facilitate the task of the Commission in discharging its responsibility.
Finally,
Dr. Zaitsev conveyed the Secretary-General's appreciation to the officers of CAS,
past and present, and to all others who had supported the work of the Commission. He
concluded by wishing the participants every success in their deliberations.
1.7
The acting president expressed appreciation to the Government of the
Philippines for having invited the session to Manila, and thanked the Director-General
of PAGASA and his staff for their warm welcome to the participants. He also acknowledged the valuable support provided by the Secretary-General and his staff, and expressed gratitude to the participants for having come to help ensure the success of
the session and demonstrate their confidence in the future progress of atmo~pheric
sciences.
1.8
He then expressed his appreciation -to the former president of CAS,
Dr. W. L. Godson, who had been instrumental during his term of three and a half years
in achieving a number of notable advances with the active collaboration of many working group chairmen and rapporteurs.

1.9
The acting president indicated that the main objectives of the session
would be to assess the current status in the various fields as revealed by the reports
provided, to address the problems raised therein and thereafter to define the future
work programme. He went on to formulate three suggestions as to how CAS could fulfil
its role with greatest dynamism:
Step up the speed of information exchange, especially among working
groups and rapporteurs;
Co-operate with other bodies, both within and outside WMO, which are
concerned with meteorological research;
Co-operate with other technical commissions in order to discharge
better the tasks related to the applications of research.
1.10
He concluded by affirming his belief that CAS had the resources in
expertise and the necessary good will to achieve the ambitious goals it had set itself, and hoped that the participants would enjoy interesting and rewarding discussions.
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2.

ORGANIZATION OF THE SESSION (Agenda item 2)

2.1

Consideration of the report on credentials (Agenda item 2.1)

3

It was decided to establish a Credentials Committee consisting of
Mr. A. L. Alusa (Kenya), Mr. M. G. Granville (Ireland) and Dr. J. Zillman (Australia).
On the recommendation of the committee, and in accordance with General Regulation 21,
the Commission agreed to accept the credentials of the delegates named in the list
prepared by the representative of the Secretory-General.

2.2

Adoption of the agenda (Agenda item 2.2)

The provisional agenda was unanimously approved without amendments. The
final agenda, with relevant documents and agenda items, is given at the beginning of
this report.
2.3

Establishment of committees (Agenda item 2.3)

2.3.1
Two working committees were set up to examine in detail the various
agenda items:

(0) Committee A to deal with questions under item numbers 4, 5, 8, 9,
12~ 13-a~d-15.

(b)

Dr. J. D. Stackpole (U.S.A.) served as chairman;

Committee B to deal with questions under agenda item numbers 6, 7,
Dr. W. Bohme (German Democratic Republic)
served as chairman.

To~ Tl~ T4-and 16.

The working committees were assisted by Dr. A. Zaitsev (representative of the
Secretory-General), Dr. R. D. Bojkov, Mr. N. Suzuki and Mr. R. M. Perry.
2.3.2

Nomination Committee

In accordance with General Regulation 23, a Nomination Committee was
established consisting of Mr. A. I. Abandah (Jordon), Mr. C. P. Arafiles (Philippinesh
Dr. Yu. S. Sedunov (U.S.S.R.) and Dr. F. G. Shuman (U.S.A.).
2.3.3

Co-ordination Committee

In accordance with Regulation 23, a Co-ordination Committee was set up
composed of the acting president, the chairmen of Working Committees A and Bond
representatives of the Secretariat.
2.3.4
A committee for nominating members of working groups and rapporteurs was
established consisting of: Dr. J. O. Fletcher (U.S.A.), Dr. A. Kh. Khrgian (U.S.S.R.),
Dr. G. O. P. Obasi (Nigeria), Dr. A. Quinet (Belgium) and Bh. V. Ramna Murty (Indio).
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Other organizational matters (Agenda item 2.4)

Under this item, the Commission decided on its working hours for the duration of the session. It was agreed that minutes of plenary meetings, which could not
be approved during the session, would be approved later by the retiring president
of the session on behalf of the Commission.

3.

REPORT BY THE PRESIDENT OF THE COMMISSION (Agenda item 3)

The Commission noted with appreciation the report of the actin~ president
(CAS-VII/Doc. 29). It was agreed that the matters raised in the report should be
discussed under the appropriate specific agenda items.

4.

GLOBAL ATMOSPHERIC RESEARCH PROGRAMME (GARP) (Agenda item 4)

4.1
In considering the report submitted by the chairman of the WMO/ICSU Joint
Organizing Committee (Joe) for GARP, some members expressed concern that information
on GARP activities was not always presented in sufficient time to permit proper
study. Nevertheless, the Commission benefited from a presentation by the vicechairman of Joe, Dr. G. B. Tucker, who stressed that the planning and imple~entation
of FGGE, although complex and time-consuming, were perhaps easier than the post-FGGE
research phase, in which ingenuity and new ideas would be required to employ the data
obtained to expand knowledge and to improve services to the nations of the worlcr.The JOC planned to continue to be actively engaged in the organization .of this"
research, and CAS should also playa major role in this undertaking. It was also
noted that a nu~ber of GARP programmes would extend well beyond the FGGE operational
year. He pointed out that one great advantage of the joint WMO/ICSU nature of GARP
was that it facilitated the participation of scientists from many diverse disciplines
and institutions. For example, the involvement of the oceanographic community had
significantly increased during the previous year. The view was expressed that GARP
had provided a great stimulus to research, citing as an example the informal reports
on numerical modelling research published by the JOC/Working Group on Numerical Experimentation. In conclusion, Dr. Tucker stated that the Joe was well aware that GARP
could not exist without full co-operation between governmental and non-governmental
scientific bodies.
4.2
The Commission learned with interest of the successful joint project
carried out by the U.S.S.R. and India, with participation by various other countries,
which was a forerunner to the GARP Monsoon Experiment (MONEX). This "Monsoon-77"
experiment aimed at studying circulation conditions prior to the onset of the monsoon,
at its onset and during the active phase (including breaks).
4.3
The preliminary results of the experiment indicated that it had been
highly successful and the Commission expressed appreciation to the U.S.S.R. and India
as well as to other Members involved. The Secretary-General was requested to consider
the possibility of the publication and distribution of a report comprising a summary
of the results of the "Monsoon-77" experiment as soon as complete information was made
available to the Secretariat.
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4.4
The Commission urged all Members_to follow this example and to participate
to the fullest possible extent in the various sub-programmes of the FGGE. In this
connexion the Commission noted with appreciation that the Philippines would make
available one of its oceanographic research vessels to participate in the Tropical
Wind Observing System (TWOS) programme in the ocean areas north of the Equator adjacent to the Philippines, and that the U.S.S.R. would contribute three additional
vessels to the observing programme of the FGGE in order to strengthen the observation of winds over the Indian Ocean.
4.5
The Commission noted with satisfaction that, despite some earlier
difficulties, the FGGE operational year was now certain to start in December 1978.
The Commission expressed its appreciation to the Members whose contributions had made
this possible. The Commission agreed on the vital importance of the FGGE research
phase which would follow the operational year. It was essential to ensure that this
research was carried through into those areas directly related to the operational
needs of Members, and thus the active participation of CAS would be indispensable.
This could be achieved through close collaboration between the CAS working groups
and rapporteurs and the various Joe bodies.
4.6
Concern was expressed on certain aspects of CAS-JOC relationships. Members felt that co-ordination was not at present well established, resulting in duplication of efforts, inadequate attention to the practical results of research, and
insufficient consideration of certain vital aspects of the research programme, such
as the oceanographic aspects. In view of the very large expenditure made in GARP, it
was felt that supervision should be exercised by the Executive Committee and that
CAS should be active in scientific review. In this connexion, it was recalled that
GARP was an integral part of the WMO research programme and that CAS was responsible
for co-ordinating all WMO research activities.

4.7

It was also noted that there were inherent differences between GARP and
the overall research programme of the Organfzation, and hence between the operations
of the Joe and of CAS. The Joe was concerned with the design ond implementation of
a specific programme in a timely fashion, while CAS had responsibility for a very
wide range of research which supported the broad, long-term needs of the Members.
The closest co-ordination and co-operation between Joe and CAS would be necessary,
each body recognizing the responsibilities of the other.
4.8
Recalling the Executive Committee's requests to CAS to perform more
effectively its role of co-ordinating WMO research activities, the Commission pointed
out that there were certain difficulties inherent in the structure and procedures of
the bodies involved (CAS and Joe), and considered steps which could be taken to
improve the effectiveness of its work with regard to GARP. The following recommendations were made:
(a)

The president was requested to clarify the respective responsibilities of CAS and JOC bodies in the many fields in which both had
interests and activities. The Commission considered that while CAS
should promote all research aspects in the field of atmospheric
sciences of broad interest to Members, JOC should place its emphasis
on the basic and theoretical research within the framework of GARPi
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(b)

The president was requested to promote mechanisms which would enable
the Commission to accomplish more effectively its research coordinating role with regard to GARP. To this end, it was recommended that consideration should be given in the redrafting of the
present WMO/ICSU agreement covering the Joe (and in any future
WMO/ICSU agreements setting up analogous bodies) to affording full
ex officio membership to the president of CAS. Also, overlap in
membership between related CAS and Joe groups should be arranged
to a greater extent, with special emphasis in this respect on the
necessary liaison between the CAS Working Group on Weather Prediction Research and the Joe Working Group on Numerical Experimentation;.

(c)

The allocation "of WMO resources to support CAS and Joe activities
should be proportional to their functions and tasks.

5.

WEATHER PREDICTION RESEARCH (Agenda item 5)

5.1

Numerical weather prediction (Agenda item 5.1)

5.1.1
The Commission noted with appreciation the report of the CAS Working
Group on Numerical Weather Prediction which described developments in the work undertaken since CAS-VI according to its terms of reference.
5.1.2
In its review of the report, the Commission recalled that Seventh Congress
(1975) and subsequent sessions of the Executive Committee (1976 and 1977) attached
importance to the need to learn better how to forecast the weather on the basis of
the numerically predicted flow patterns, and Members were invited to carry out studies
on this aspect of NWP in parallel with their research work in modelling and parameterization. The need to strive for greater accuracy in short-range forecasts had
been particularly stressed. Furthermore, it was considered important for Members to
increase their research efforts aiming at·improved understanding of the physics of
numerical models and also at developing improved NWP techniques to be applied to
routine forecasting services.
5.1.3
The Commission recognized that during the period since CAS-VI significant
developments had been taking place in the whole field of NWP, e.g. the use of data
from space-based observing systems, more consistent and accurate initialization
methods and better interpretation of numerical forecasts into weather parameters.
Progress in computer technology, accompanied by the development of the numerical techniques, had also made it possible to reduce the grid distance further. The application of statistical methods, particularly for the interpretation of large-scale parameters into weather, was another area of applied NWP where large strides had been
made.
5.1.4
The Commission commented that, although CAS·had extremely limited resources to carry out the work allotted to it by Congress and the Executive Committee,
important achievements had been made in studying various problems relating to NWP
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research, thanks to the collaboration of individual experts. Items to which particular attention had been paid included (a) the organization of a symposium recommended by CAS-VI; (b) the impact study of novel data sources on NWP; (c) data
assimilation systems; (d) development of fine-mesh numerical models; and (e) NWP
verification procedures, etc. In response to a request of EC-XXVIII (general summarYt
paragraph 4.1.11) for action by the president of CAS to assess the performance of
various models and forecast accuracies, the chairman of the working group had prepared a paper entitled "Progress in numerical weather prediction" which contained the
results of a survey made on the verification statistics for 24-hour NWP over the past
10 to 20 years.
5.1.5.
The Commission was pleased to note that the working group had successfully organized a WMO Symposium on the Interpretation ofBroad-scaleNWP Products for
Local Forecasting Purposes (Warsaw, 11-16 October 1976). The major topics discussed
were: (a) Mesoscale dynamical modelling techniques and the use of fine-me~h models
for the prediction of small-scale weather systems; (b) statistical and objective
interpretation of large-scale NWP products; and (c) manual modification of numerical
products including "man-machine mix" techniques. The papers presented at the symposium were published as WMO publication No. 450. The symposium formulated a number
of recommendations on further research requirements for the improvement of local
weather forecasting. (A summary of the outcome of this symposium was given in the
July 1977 issue of the WMO Bulletin.)
5.1.6
In consideration of the impact studies of novel data sources most relevant to NWP, the Commission noted that, while data from the new observing systems
were increasingly used in research and operational processes, much work was still
needed to develop new techniques which would be capable of extracting the maximum
amount of useful information from these new systems. To do this properly, error
characteristics of the various types of data are needed. It was also stressed that
methods must be developed which allow for the optimum use of the data in the analysisforecast systems. In this connexion, the Commission was informe~ of the present-day
accuracy in the use of the following four types of novel data source: (a) temperature soundings derived from atmospheric radiance observations from satellites;
(b) tracer winds from geostationary satellite sources; (c) AIREPs; and (d) semiobjective techniques for cloud-picture interpretation.
5.1.7
As to measures to resolve various problems involved in the impact studies
and data assimilation, the Commission recommended that Members with NWP centres should
carry out the following studies and exchange information on the results obtained
therefrom:
Incorporation of satellite temperature soundings by more accurate
data-assimilation procedures (e.g. so-called multivariate schemes);
Incorporation of cloud winds from geostationary satellites in operational NWP along with a continuous review of emerging techniques using
cloud winds;
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Analysis schemes to assimilate information from semi-objective techniques for cloud-picture interpretation (detailed error statistics
are needed) i
Carefully designed impact studies using global, hemispheric and
regional forecast models.

5.1.8
As regards AIREPs, the error level of which was still rather high due to
difficulties in measurement with necessary accuracy and reporting procedures, the
Commission requested the president of CAS, in consultation with the Secretary-General,
to bring this matter to the attention of the presidents of CAeM and CBS to improve
the situation. In this connexion the Delegate of the United States informed the
Committee about the status of the ASDAR ·system (Aircraft to Satellite Data Relay).
The reported quality of the data is high and similar to that of radiosondes. Observations will be available for the FGGE. For the first half of the 1980s a fleet of
100 aircraft equipped with ASDAR system is a reasonable projection.
5.1.9
The Commission had an exchange of views and discussions concerning procedures for objective analysis and initialization, numerical models for operational
use, NWP verification procedures and model comparisons based on meteorological case
studies. As a result, it urged Members with NWP centres to undertake the following
studies as recommended by the working group and to report on the results obtained
therefrom in their national progress reports:
Continued studies on the analysis and initialization procedures for
the application of large-scale NWP methods to fine-mesh analysis;
Forecasts of hemispheric and global scales to explore the potential
of using spectral models;
More efficient integration procedures such as semi-implicit and splitexplicit methods;
Use of a one-way interaction analysis scheme for lateral boundary
conditions;
Extension of operational NWP verification procedures to include statistical verification of different scales of motion, i.e. spectral
comparison, time-mean-error map and diagnostics for global and hemispheric regions;
Model comparison experiments on regional basis for typical weather
situations.
5.1.10
The Commission expressed its appreciation for the study undertaken by
the working group of other matters arising from CAS-VI. As regards a survey
being conducted by an expert (Dr. Dubov, U.S.S.R.) on the application of NWP techniques to air-pollution prediction, the Commission considered that the forthcoming
WHO Symposium on the Boundary-layer Physics applied to Specific Problems of Air
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Pollution would be of direct importance. Concerning the role of NWP in studies and
prediction of tropical droughts, which involved two separate aspects of modelling
problems, the Commission recommended that studies on the cause of droughts be
strongly encouraged. It was agreed that it was premature even to speculate on the
possible potential of predicting tropical droughts using numerical models presently
available.
5.1.11
In considering action taken on quantitative precipitation forecasts in
response to a.request of EC-XXVII, the Commission noted with satisfaction a report
prepared by an expert, Dr. Bellocq (France), on the results of analysis of currently
available operational QPF models for hydrological purposes. The report summarized
essential features of 15 models in respect of the area and period covered, validity,
representative scales, model description, input and output data, etc. As regards
the possibilities of intercomparison of QPF models, it was remarked that there were
some limiting factors in different types of input/output data and parameters used
in the operation of models, which would make it difficult to interpret the results
of comparison. The Commission considered that the material collected might be of
value to Meteorological Services and recommended that it be published as a WMO Technical Note.
5.1.12
The Commission noted with satisfaction that the Secretariat continued
to issue periodical progress reports on NWP in accordance with Resolution 9 (EC-XXVI)
and Resolution 9 (Cg-VII). (The first report was issued in 1975, the second in 1976
and the third in August 1977.) These reports were considered of great value to all
Meteorological Services, particularly those of developing countries which have started
working in NWP or are in the process of being equipped with computer facilities. It
was also considered useful for an international exchange of short-range NWP verification results among Members concerned (see paragraph 5.1.9).
5.1.13
With respect to the recent development of numerical models based on the
primitive equations and the development of more efficient integration procedures
(e.g. semi-implicit and split-explicit methods) as well as improvement of the observational network in the tropics (e.g. cloud winds from geostationary satellites) the
Commission strongly recommended that operational numerical 'weather-prediction products
should be developed for tropical areas. In view of the past interest and potential
of better forecasts in the tropics, the Commission further emphasized the need for
increasing effort to be directed towards improving numerical weather prediction and
modelling at tropical meteorological centres.
5.1.14
While giving every encouragement to those concerned to comply with recommendations formulated on each of the topics of the Warsaw symposium (see paragraph 5.1.5), the Commission endorsed the recommendation ~hat another WMO symposium
be organized to deal with probabilistic and statistic methods in weather forecasting,
preferably in 1979. The proposed symposium was considered useful in connexion with
the increasing interest shown in the statistical prediction of rare (extreme) events.
The topics would include (a) statistical-dynamic weather forecastings, (b) statistical weather forecasting and (c) quantification of uncertainty in weather forecasts. The symposium should be concerned with forecasts on all time-scales up to
several days. It was noted with appreciation that a tentative invitation had been
received to host the symposium in France.
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5.1.15
The Commission noted with interest that a workshop on short- and extendedrange forecasting would be organized in Italy in spring 1979 at the International
School of Meteorology for the Mediterranean. It was agreed that the working group
assist as necessary in the planning for this workshop. The president of CAS was
requested to take the necessary action for co-sponsorship by the Organization.
Improvement of the accuracy of weather prediction
--------------------------~---------------------5.1.16
The Commission discussed in depth the best way in which CAS could fulfil
its responsibility in the field of weather-prediction research using NWP techniques,
taking into account the directives of EC-XXIX and the request to CAS to develop proposals for an integrated effort within the framework of WMO with the object of further
increasing Member~ activities aimed at improving the accuracy of weather forecasts
which would also permit improved warning services of dangerous atmospheric phenomena.
5.1.17
It was noted that the formulation of such proposals was intended to enable
WMO to promote the co-ordination and distribution of results from Members' research
efforts in this field.
5.1.18
In the ensuing discussion, op~n~ons were expressed that weather forecasting was the main objective of all national Meteorological Services but little
guidance had been available for improving the accuracy of short-range weather forecasts, although considerable efforts in the field of NWP were already being made
within GARP, with considerable emphasis on general circulation models. In line with
the directive of the Executive Committee/ the importance was stressed that the proposals should include the work programme for intensified research aimed at the improvement of weather prediction of mesoscale phenomena, up to several hours/ for a variety
of practical purposes/ in particular for developing reliable warning services for
various branches of social and economic activities. In this connexion/ it was agreed
that CAS should playa more active role in giving advice to Members on the better
understanding of the physics and dynamics of numerical models and also on the development of improved NWP techniques to be applied to routine forecast services. In view
of the high priority given to weather-prediction research (for all scales of motion,
measured from hours up to several weeks)/ the Commission felt that highest priority
should also be given to the future work of the CAS working group in this respect.
5.1.19
The Commission also recognized that there was considerable activity in
NWP within other bodies of WMO/ such as the GARP/JOC Working Group on Numerical Experimentation and the CBS Working Group on the Global Data-processing System. In this
connexion, it took the view that the major part of activities of the CAS working group
should be concentrated on studies oriented towards well-specified research tasks and
applied NWP techniques to supplement the work of the JOC working group (where the
interest was of a more general nature associated with the GARP programme). Since the
JOC working group did not deal directly with weather forecasting but with numerical
experimentation, it was the CAS working group that had a wider domain of responsibility to all Members. Recalling the directives of Congress and the Executive Committee
to the effect that GARP should be the subject of comment by CAS, the Commission
requested the Secretary-General to ensure all necessary co-ordination between the
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JOC working group and the CAS working group.

The CAS working group should encourage
work on analysing and assessing data obtained during the .FGGE and assist in the necessary arrangements. It should also advise Members on the best possible ways of using
these data in operational weather forecasting.
5.1.20
The Commission learned that the CBS Working Group on the GDPS intended
to take up the question of developing a co-ordinated short-range weather prediction
research programme as requested by EC-XXIX with the purpose of arranging for "the
continued study of the matter in consultation with CAS". Recalling the relevant terms
of reference and the difference between the functions of CAS and CBS, the Commission
affirmed that it was the Commission for Atmospheric Sciences which had been charged
with the tasks relevant to this matter. The president of CAS was therefore requested
to bring this distinction to the attention of the president of CBS with the request
to ensure close collaboration between the two commissions to avoid any unnecessary
duplication.
5.1.21
The Commission confirmed that an outline of proposals for a co-ordinated
short- and medium-range weather prediction research programme for submission to the
Executive Committee should include efforts to assist Members in:
(a)

Assessing existing methods of weather forecasting of mesoscale
phenomena;

(b)

Improving numerical weather prediction methods and their use for
local forecasting purposes;

(c)

Improving synoptic-statistical forecasting methods;

(d)

Promoting widespread use of weather forecasting based on a "manmachine mix"concept.

The Commission recommended that the Executive Committee take the necessary action to
promote this work.
5.1.22
As a result the Commission agreed to establish a CAS Working Group on
Weather Prediction Research with members serving as members of a Sub-group on Shortand Medium-range Weather Prediction Research with the task of developing further
proposals. Resolution 1 (CAS-VII) was adopted to this effect.

5.2

Extended-range weather prediction (Agenda item 5.2)

5.2.1
The Commission considered this item on the·basis of a document submitted
by the Secretary-General, following the scientific lecture presented by Dr. Shuman
(U.S.A.) (see item 14). The use of the term "extended-range" as against "long-range"
in the context of this item was discussed, and the Commission decided to refer to
"long-range" when referring to a period of 30 days or longer.
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5.2.2
The Commission recalled earlier activities of CAe-II/III and CSM and
their respective working groups dealing with relevant aspects of long-range forecasting (LRF). The major outcome of the work of CAe during the period 1957-1964
had been the publication of two WMO Technical Notes: No. 48 - "The present status
of long-range forecasting in the world", and No. 66 - "Proceedings of the WMO/IUGG
Symposium on Research and Development Aspects of Long-range ForecastingH(Boulder,
Colorado, 1964). The Commission also noted with interest a brief description given
of historical highlights of long-range forecasting approaches over the past 100 years
and the present-day features of long-range forecasting.
5.2.3
In its discussion, the Commission noted the statement in WMO Research
Programme priorities assigned by Cg-VII that "in contrast to advances in short-range
numerical weather prediction research, advances in prediction accuracy over a time
range of months will be extremely difficult to achieve, but the potential benefits
are so great that a high priority must be attached to research of this type". Global
general circulation models appear likely to shed light on anomalies on a time-scale
of months, but if this research is going to lead to practical results, substantial
development work has to be carried out. This work will need highly imaginative
scientists, advanced computer resources and accurate global data sets.
5.2.4
Bearing in mind the responsibility assigned to CAS for promoting scientific developments concerning weather-prediction methods as a result of functional
changes introduced by Cg-VI (1971) to terms of reference of CAS and CBS, the Commission recognized a need to step up its activities relating to long-range weather prediction by studying problems associated with the improvement of prediction accuracy
over a time-scale of 30 days or longer. This work would both contribute to and benefit from clim~studies and research on total environment prediction (see items 11
and 5.3). It would also be particularly valuable as a meteorological service in
fields such as agriculture and long-term planning on the use of energy resources.
5.2.5
The Commission was informed of Members' practices in issuing monthly
weather forecasts and seasonal outlooks (temperature, precipitation and others) with
an indication of their prediction accuracies. It was noted that these methods were
mainly based on statistical and empirical techniques and usually not documented in
the meteorological literature. A scientific review of the methodology used in the
form of a technical report was regarded as important.
5.2.6
The Commission concluded that improvements in LRF techniques and prediction accuracy would substantially depend on:
Better understanding of the physics and dynamics of the general
circulation, in particular the ocean-atmosphere coupling and radiation processes;
The availability of improved data sources, including oceanographic
observations and satellite measurements;
Fast and economical methods of data processing and computation by
statistical and physical methods, with appropriate verification
techniques.
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5.2.7
The Commission, recogn~z~ng the importance of LRF in relation to climate
studies and research on total environmental prediction and also the need for stimulating Members' interest in LRF, recommended that WMO, "in co-sponsorship with lAMAp,
should during the next financial period organize a symposium on research and development 8~pect~ of LRF for" application to climate and environmental studies. The
president of CAS was requested to take the necessary action to this effect. It was
also considered desirable that the Secretariat initiate an inquiry among Members
concerned on the current methods used for LRF - monthly and seasonal - with a view
to preparing the status report on this subject for publication as a WMO Technical
Note.
5J2.8
In order to review activities relevant to the improvement of prediction
accuracy over" a time-scale of 30 days or longer and to advise on the necessary action
by CAS in promoting Members' research efforts in this aspect, the Commission decided
to establish a Sub-group on Long-range Weather Prediction within the CAS Working
Group on Weather-prediction Research. The terms of "reference of this sub-group are
given in Resolution 1 (CAS-VII).
5.3

Total environmental prediction (Agenda item 5.3)

5.3.1
Recalling that "total environment prediction (including consequences
"on ecology and economy, with emphasis on air quality)" represented one of the highpriority fields designated by Seventh Congress for the WMO Research Programme, the
Commission expr~ssed gratitude to the Delegrite of Canada for the document describing the operational procedures of the Atmospheric Environment Service in this respect.
5.3.2
The document stated that forecasts of environmental parameters must be
based on meteorological observations and predictions, so that total environment
prediction was a logical extension of existing and planned meteorological prediction systems. Such a system requires the input of a variety of meteorological and
related observations in order to provide the basis for predictions of environmental
parameters. In such a way this mission-oriented activity can often be accomplished
at relatively small additional cost.
5.3.3
The Commission recognized that forecasting of environmental parameters
which responded to changes in meteorological conditions was placing increasing
demands on many national Meteorological Services. The Commission supported efforts
to improve the forecast of individual environmental elements which generally include
both geophysical and ecological aspects. It felt that further progress on integration in this field would be pursued at the national level and that the relevant CAS
working groups could provide advice (see paragraphs 8.1 and 8.3).

5.3.4
The Commission noted that in response to Resolution 12 (Ext. 76-RA VI)
a feasibility study was being conducted of a proposal for a joint international
investigation of moisture transport in the atmosphere over the continent of Europe,
and expressed appreciation for the report submitted by one of the rapporteurs,
Dr. A. Quinet (Belgium).
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5.3.5
The Commission was impressed by the extremely ambitious proposal which
would incorporate many disciplines and extend far beyond the boundaries of the continent. It was agreed that a better knowledge of the transport of moisture in the
atmosphere was important in many of the tasks of national Meteorological Services.
Having regard to the practical difficulties and requirements for resources, however,
the Commission felt that at that stage of the development of the proposal, no specific recommendations could be made. If it were decided to pursue further the feasibility study, the Commission wished to be kept informed of developments and expressed its willingness to assist.

6.

RESEARCH PROGRAMME ON TROPICAL METEOROLOGY (Agenda item 6)

6.1
The Commission noted with appreciation the report of the chairman of the
CAS Working Group on Tropical Meteorology on the work accomplished in its field of
responsibility since CAS-VI, particularly with regard to the formulation of proposals
for a WMO programme on research in tropical meteorology which had been approved in
Resolution 10 (EC-XXIX).
6.2
The Commission commended the working group for the valuable work undertaken on its own initiative, in spite of changes in the membership. This included
making a scientific assessment governing the whole field of tropical meteorology and
identifying those particular areas in which progress would lead to economic benefits
for countries in the tropics. This initiative provided the basis of advice given by
the president of CAS to Seventh Congress (1975), which adopted Resolution 10 (Cg-VII)WMQ Programme in research in tropical meteorology. In this
resolution,
Members were encouraged to intensify research in tropical meteorology and to cooperate in joint research projects. The fields of (a) tropical cyclones and associated storm surges, (b) monsoons, (c) tropical droughts, (d) meteorology of arid
and semi-arid zones and (e) tropical disturbances were designated. The Executive
Committee was requested to consider the development and implementation of a coherent
research programme which would enable WMO to promote the co-ordination of Members'
efforts in these areas of tropical meteorology. With the necessary guidance given
by the subsequent session of EC-XXVII (1975) and EC-XXVIII (1976), the working group
had prepared proposals in time for consideration by EC-XXIX (1977); this had been
possible as a result of resources bemgmade available for calling two informal meetings of experts to assist the work of the working group.
6.3
The working group also kept under constant review (a) the extent and
the value of data collected during GATE, (b) the evolving plans of MONEX and WAMEX
and (c) research aspects of the WMO Tropical Cyclone Project. At the request of
EC-XXVIII, surveys were also conducted by the working group in support of the latter
project, on specific tropical cyclone research problems of importance to the southeast Asia region. The results of surveys on techniques for accurately determining
eye-wall radius of tropical cyclones (mainly fro~ satellite data) and on tropical
cyclone climatology of south-east Asia had already been distributed to all Members
concerned.
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6.4
The Commission was informed that EC-XXIX had approved the proposed programme in respect of the objectives, programme components, the overall strategy and
the role of WMO in implementing the programme (incorporated in the annex to Resolution 10 (EC-XXIX). The Commission was also informed that EC-XXIX had suggested three
further subject areas for inclusion in the overall programme, namely the large-scale
air-sea interaction, the heat balance of the earth-atmosphere system and the moisture
balance in tropical zones.
6.5
Tne Commission shared the view of EC-XXIX that this programme, with its
emphasis on those aspects of research having a practical application, would not
compete with but rather complement c.urrent GARP pro j ects. It would ensure that studies in important areas of tropical meteorology would continue and be given an appropriate priority by WMO through the advice of t'he president of CAS. It was emphasized
that the overall programme implementation plan must involve the optimum use of data,
both those routinely available and those which were becoming available from a number
of experiments such as GATE, FGGE, MONEX and WAMEX. With regard to the former, it
will be necessary for World Meteorological Centres and Regional Meteorological
Centres to continue to make special arrangements to store some routinely available
data in a form readily accessible for research purposes, if the WMO Research Programme is to be efficiently implemented.
6.6
Regarding the specific research projects already formulated and proposed
for implementation under each of the four main components, the attention of the Commission was drawn to the suggestions of EC-XXIX that priorities be assigned to individual proj~cts. The programme should also be extended by formulating projects on
certain additional subjects (reference EC-XXIX, general summary, paragraph 4.1.17).
6.7
The Commission considered the priorities of the specific projects already
formulated on the basis of the main conclusions of a scientific review made by the
working group of recent developments in tropical meteorology, comments of the presidents of other technical commissions and the availability of resources for implementation. The views of the Commission are summarized below.
6.8
With regard to tropical cyclones, some progress has been made in numerical
modelling at one or two major centres, and this has led to some slight improvement
in numerical techniques for predicting cyclone tracks and intensities. Major problems still remain, however, and the processes responsible for irregular behaviour,
such as track recurvature, have yet to be properly identified. More progress has
been made on the observational side, particularly in the use of satellite data for
estimating storm intensity. The Commission stressed the importance of further data
studies and strongly recommended the setting up, as part of the proposed programme,
of a special data-bank relating to tropical cyclones, eventually forming a basis on
which to establish a global tropical cyclone climatology. This would be of particular
value to research workers in tropical countries. The importance was also stressed of
the need to supplement operational aspects of the WMO Tropical Cyclone Project with
a research component for which CAS is responsible. With these views in mind, the
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Commission, taking account of comments of presidents of technical commissions, particularly CMM and CBS, agreed to the following priority listing* of projects under
this component.

Project TCI

Global tropical cyclone data for research

Project TC3

Small-scale cycloidal motions of tropical cyclones

Project TC4

Association of tropical cyclogenesis with large-scale
circulation changes

Project TC5

Economics of tropical cyclone warning systems

Project TC2

Determination of tropical cyclone intensity

The interest and suggestions for participation expressed by the presidents of CBS,
CHy and CMM were noted with appreciation. It was also agreed that maximum integration of these projects with current operationally· oriented projects such as the
Tropical Cyclone Project must be sought.
6.9
With regard to monsoons, the Commission noted that the scientific objectives of MONEX and WAMEX, being the major part of the GARP monsoon sub-programme, had
been well defined and that various field experiments had been designed to study
large-scale and regional aspects of the monsoon and their interaction.
Intensive
oceanographic studies and numerical experiments using regional and global models also
constitute important components. The Commission stressed the importance that Members
co-ordinate their efforts to obtain the maximum scientific benefit from these GARP
sub-programmes. It noted with interest and satisfaction that the joint Indo-Soviet
experiment in the Indian Ocean in 1977 had already produced interesting results and
that data from this experiment and from a further experiment in May 1979 were to be
made available to all interested Members. The Commission strongly recommended the
continuation of monsoon studies on a long-term basis beyond theFGGE in order better
to monitor the variability of monsoons from year to year and ultimately to improve
prediction capability. WMO should playa major co-ordinating role in such studies

*

Note:

Priority allocation is based on the following scheme:

1 - initiation of implementation depends on WMO funding only and projects can
and should be implemented with highest priority; 2 - implementation depends
initially on WMO funding only, but projects should be given lower priority than
those under 1 (if adequate funds for whole programme are not allocated); and
N - implementation not possible until national funds are committed.
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undertaken by Members as part of the WMO Research Programme. It was stressed that
numerical modelling experiments had an important role in these studies and that Members with suitable facilities should be encouraged to make special efforts to carry
out such experiments. The Commission was of the opinion that there was a need for
a strong initiative on the part of WMO to ensure the continuation of monsoon studies,
and urged Regional Associations I, II and V to give urgent consideration to developing long-term plans as indicated under Project M2.
6.10
C~ncerning the inclusion of surface water-balance components in numerical
models as an input to MONEX and WAMEX (Project MI), the Commission suggested that the
recommendation relevant to this project should be forwarded to the president of CHy
for further elaboration. The conclusions of the Commission on the priorities to be
attached to the proposed projects were:

Project Ml

The hydrological cycle in MONEX and WAMEX

Project M2

Long-term programme for monsoon studies (For additional
projects see paragraph 6.13 below~

6.11
In considering the problem of tropical droughts and the meteorology of
semi-arid zones, the Commission noted that the recent drought in the Sahel had
focused attention on the great importance of improving our understanding of the meteorological factors leading to such events. A central question which this raises is
the extent to which these events are controlled locally as a result of interaction
of the atmosphere with the underlying land surface, as distinct from their dependence on the global-scale factors which determine the general atmospheric and oceanic
circulations. Further climatological studies, of a more sophisticated kind than
those of the past, are needed, involving atmospheric energetics and scale interactions. Such studies, which will require a better data coverage, will supplement the
numerical modelling studies conducted under GARP. A fundamental dynamical aspect
of droughts is the area of persistent subsidence over the region affected, and this
may be intimately related to radiative energy fluxes. No full-scale observational
investigation of these factors has ever been carried out in the sub-tropics and the
Commission supported a proposal that a radiation experiment be carried out in a
suitable region during the early or mid-1980s, co-ordinated by WMO under the proposed
research programme. The Commission also took note of suggestions by the president
of CoSAMC that high priority be given to drought predictions in tropical countries.
It was agreed that priorities of the proposed projects should be:

Project AZI

Data requirements for estimating the likelihood of
droughts

Project AZ2

Radiation flux studies in the tropics
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6.12
Most of the rain which occurs in association with tropical disturbances
in semi-arid regions does so in short, heavy downpours and is associated with mesoscale disturbances. Observational studies of the structure of these disturbances are
urgently needed if they are to be properly understood and those factors, both local
and large-scale, which are responsible for their occurrence must be properly identified. Examples are the West African disturbance lines and the monsoon depressions
in the Bay of Bengal. The Commission took note of a suggestion by the president of
CoSAMC that high priority be given to systematic studies of the motion and intensity
of the ITCZjITD. The Commission confirmed that the primary research needs for countries in semi-arid regions are (a) to improve the collection and analysis of rainfall data, and (b) to carry out special observational studies of the rain-bringing
systems affecting their regions. The investigation of the hydrological cycle in
particular regions is closely related to the overall programme of CHy, and the Commission suggested that the recommendation be forwarded to the president of CHy for
his consideration. The following priority allocations were agreed:

Project TDI

Application of meteorological statistical information to
regional economic n~eds, particularly that relating to
rainfall occurrence

Project TD3

Observational investigations of particular weather systems and their associated rainfall

6.13
In response to the request of EC-XXIX, the Commission considered proposals of the working group for possible additional specific projects to be included
in the programme relating to (a) large-scale air-sea interaction, (b) the heat
balance of the Earth-atmosphere system, and (c) the moisture balance in tropical
zones. With regard to (a), the working group identified research needs for further
study of tropical data to determine large-scale tropical circulations including the
position of the ITCZjITD and the associations with sea-surface temperature variations
together with a review of coupled ocean-atmosphere numerical model experiments and
physical mechanisms determining the position of lTD. It was therefore agreed that an
additional project M3
Large-scale factors determining the seasonal migration of
the ITCZjITD (priority 1) be included. Topic (b) is intimately related to climate
studies, for example, the second GARP objective, and it was considered that a rad~a
tion experiment proposed in Project AZ2 would deal with some aspects related to this
topic. As a possible initiative, it was suggested that a programme be established
for the long-term monitoring of the global circulation to enable the basic energetics
of the Earth-atmosphere system to be calculated at World Meteorological Centres.
Concerning the topic (c), emphasis should oe given to the moisture balance of limited
areas, since that of the tropics as a whole could be considered together with topic
(b). In this connexion, an additional project AZ3 - Routine monitoring of the moisture budget over limited tropical areas with particular reference to agricultural
needs (priority 1) was suggested as a possibility, subject to comments of the presidents of CHy and CAgM.
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6.14
The Commission discussed the General Proposals Gl to G4, taking into
account the comments of the presidents of technical commissions. Support was expressed for Proposals Gl and G2. Regarding Proposals G3' and G4, which involve not
only extensive communications and computer facilities but also a high level of
expertise in their operation, the Commission was of the opinion that Members in the
tropical regions would greatly benefit from such developments and was in favour of
supporting any WMO initiatives which could help in the realization of such centres.
6.15
The Commission proposed that the working group should formulate additional specific projects related to (a) the incidence of dust over tropical regions
and (b) the determination and prediction of storm surges associated with tropical
cyclones.
6.16
As a result,of the above, the Commission approved a brief description
of each specific research project with its priority indication which should be submitted to EC-XXX for consideration, prior to Eighth Congress (1979) (see Annex I).
In this connexion" the president of CAS was requested to make sure that the necessary requirements for financial provision to implement priority projects are reflected
in the programme and budget proposals for the next financial period. The Commission
also requested the Secretary-General to ensure that the various regional groups dealing with tropical meteorology (both those of WMO bodies and others on which WMO is
represented) are kept informed of the developments in the relevant aspects of the
programme implementation and have an opportunity of presenting their views to the
CAS.
6.17
The Commission noted with satisfaction that, in accordance with Resolution 9 (Cg-VII), the Secretariat continued to issue periodical progress reports on
research work in tropical meteorology (thirteenth report in May 1974, fourteenth in
August 1975, fifteenth in August 1976; the sixteenth, with an index to research institutions according to subject areas, is in print). It was considered that these
reports were of great value to many Members, especially for reference purposes.
6.18
In view of the responsibility assigned by EC-XXIX to CAS in connexion
with the WMO programme, and in order to provide a continuing source of expert advice
to the president of CAS during the next four years, the Commission decided to reestablish the CAS Working Group on Tropical Meteorology with the terms of reference
as given in Resolution 2 (CAS-VII).

7.

WEATHER'MODIFICATION (Agenda item 7)

7.1

Precipitation Enhancement Project (PEP)(Agenda item 7.1)

1.1.1
The Commission expressed great satisfaction at the vigorous action which
had been taken in the field of weather modification, and conveyed its appreciation
to the chairman and members of the CAS Working Group on Cloud Physics and Weather
Modification,which also serves as the Executive Committee Panel of Experts on Weather
Modification, for their valuable efforts in providing scientific guidance in various
aspects of the programme.
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7.1.2
The Commission expressed appreciation to all Members which had offered
a site for PEP and agreed that the site-selection procedure was being conducted in
accordance with the overriding need for scientific integrity and objectivity. Noting that the objectives of PEP related to precipitation augmentation over an area of
the order oflO OOOkm 2 , and ipso facto to the seeding of supercooled layered clouds,
the Commission warned that the PEP results could not be transposed to apply to areas
where precipitation enhancement would depend upon the seeding of convective cellsorof
clouds the temoerature of which was nowhere below OOC.
Further studies and experi~~~t~-wouid be' ~eeded in order to establish the optimum procedure to be followed with
clouds of these types.
7.1.3
The criteria for selecting the most suitable site for the purposes of
PEP were specific and were extremely stringent. The Commission wished to assure
Members that even though their proposed site might not be suitable for PEP, this did
not mean that any precipitation augmentation scheme there was doomed to failure.
These Members could consider conducting their own projects with advice from WMO experts as provided for by Seventh Congress (abridged report of Cg-VII, general summar~
paragraph 3.2.3.7).
7.1.4
The Commission welcomed the decision to give wide distribution to the
various PEP reports, since these were extremely· valuable for planning national projects on a sound scientific basis.
7.2

Other aspects of weather modification (Agenda item 7.2)

7.2.1
The Commission noted with appreciation the report of the chairman of
the Working Group on Cloud Physics and Weather Modification, Professor R. List, and
considered that the work accomplished by the group in all aspects of weather modification, but especially in PEP, was most impressive. This demonstrated the great
effectiveness of a good scientific group being able to meet regularly and reasonably
frequently.
7.2.2
The Commission agreed that no major rev~s~on of the official WHO statement "Present state of knowledge and possible practical benefits in some fields of
weather modification" appeared to be warranted at the present time. The Commission
welcomed the proposal that WMO should prepare in a concise manner an extended set of
criteria for planning experiments to test the feasibility of weather modification on
a sound scientific basis. In this way the criteria could serve as international
guidance and permit comparisons.
7.2.3
The Commission noted with satisfaction the publication of Technical
Note No. 154 - "The scientific planning and organization of precipitation enhancem~t
experiments, with particular attention to agricultural needs". The Commission also
welcomed the annual publication of a Register of National Weather Modification Projects which had proved to be of great interest to many Members.
7.2.4
As regards the legal aspects of weather modification, the Commission recognized that this important question could. not be ignored, but emphasized that progress in understanding the scientific processes involved in weather modification
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would inevitably be slow. The view of Congress on this matter, which was shared by
the Commission, was that international legal principles and guidelines should be
developed hand in hand with the scientific progress in this field. The Commission
was convinced that it would be premature to consider legal responsibility and compensation matters at an intergovernmental level as desired by UNE~ at least until the
cloud physics investigations and detailed studies of possible extra-area effects
planned dur.ing PEP had been scientifically evaluated. Nevertheless, it supported
periodical dialogues between scientists of WMO and lawyers of UNEP.
7.2.5
As more and more Members gave serious consideration to projects in weather modification, so the need increased for training specialists in this field. The
Commission expressed appreciation for the syllabuses prepared by the working group,
one for a full specialized course for scientists and one for a more applicationoriented course intended for personnel who already had experience in a national Meteorological Service. The Commission recommended that WMO support relevant training
courses, particularly of the second category above.
7.2.6
At its twenty-ninth (1977) session the Executive Committee requested the
Secretary-General to arrange for a careful scientific examination of a proposed plan
for an international experiment in the suppression of hail, and the Commission was
informed of the conclusions of a meeting of experts convened by the Secretary-General
for this purpose . . The Commission endorsed the findings of this expert meeting, which
were in essence that WMO should move towards the even~ual implementation of an internationally planned, conducted and evaluated experiment in hail suppression, but that
a number of scientific questions must first be solved. More experience in such international projects would also be a great advantage. Moreover, the Commission felt
that it would be undesirable to risk diverting resources from PEP, and it was therefore recommended that work proceed on the project with a view to presenting a definitive plan for a hail-suppression experiment to the eighth session of CAS.
The
Commission requested the Secretary-General to keep IAMAP informed with a view to its
International Commission on Cloud Physics participating in the preparation of the
plans.
7.2.7
In view of the importance attached to this specific field of weather
modification, the Commission decided to appoint a Rapporteur on Hail Suppression to
assist the re-established Working Group on Cloud Physics and Weather Modification
(see Resolution 3 (CAS-VII)).

7.2.8
The Commission endorsed the statement on typhoon moderation drawn up by
participants in the WMO Technical Conference on Typhoon Modification held in Manila
from 15 to 18 October 1974 and published in the proceedings of the conference (WMONo. 408). The Commission recognized the need to minimize the risk of any adverse
side-effects during experimental seeding activities, and therefore welcomed the
agreed restrictions on seeding tropical storms contained in the statement and, subject to these safeguards, encouraged the experimental projects planned by the U.S.A.
and the Philippines.
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7.2.9
At the same time, having regard to the human suffering and economic setbacks caused by tropical storms, the Commission recommended that concerted studies
be undertaken on all aspects of tropical storm seeding and its possible consequences.
These should include the further development of tropical storm models. The Commission strongly recommended that measures should also be taken to increase the research
component of the WMO Tropical Cyclone Project. The working group was requested to
assist in the preparation of the second WMO conference on tropical storm moderation
in 1981.
The Commission hoped that it would eventually be possible thereafter for
an authoritative statement to be adopted by WMO on this complex problem.
7.2.10
As regards other forms of weather modification, the Commission drew attention to the fact that PEP and most other precipitation augmentation projects dealt
with clouds, parts of which were supercooled. Members were encouraged to investigate
the feasibility of warm cloud modification.
7.2.11
The attention of the Commission was also drawn to the hazards caused by
sand- and dust-storms. The Commission requested the working group to consult with
experts in this particular field concerning the feasibility of artificial intervention aimed at mitigating these phenomena, and to report any conclusions to the president of CAS at an early date.
7.2.12
Having regard to the great success of the first and second Sci~ntific
Conferences on Weather Modification, the Commission recommended that a third conference be organized by WMO, possibly in conjunction with the ICCP Cloud Physics Conference at Clermont-Ferrand (France) in 1980.
7.2.13
The Commission welcomed the action taken by the Secretary-General in
arranging for advice to be given on request to Members concerning the feasibility
of weather-modification projects. The Commission requested the Secretary-General
to ensure that copies of any reports prepared by consultants in this connexion were
sent to the members of the working group.
7.2.14
The Commission recognized the desirability of calling to the attention
of ICSU bodies the need to increase basic knowledge in these fields, and the wish
of WMO for collaboration, particularly in the context of PEP and other weather-modification research projects which WMO may organize in the future.
7.2.15
The Commission decided to re-establish the Working Group on Cloud Physics
and Weather Modification and adopted Resolution 3 (CAS-VII) to this effect. The
Commission felt that the working group should endeavour to foster studies in particular on:
Cloud modelling and technological applications for studying clouds;
Growth of cloud and precipitation particles;
Approaches to thunderstorm electricity;
Tropical storm modelling;
Modelling of mesoscale cloud systems.
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TROPOSPHERIC ENVIRONMENTAL RESEARCH (Agenda item 8)

8.1

Air pollution and atmospheric chemistry (Agenda item 8.1)
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8.1.1
The Commission noted the report of the Working Group on Air Pollution
and Atmospheric Chemistry which described its activities in its field of responsibility since CAS-VI. Members of the working group had represented CAS and/or WMO
on a number of occasions to give advice on relevant research topics in tropospheric
pollution.
8.1.2
In its review of developments in research aspects in the implementation
of the WHO Environmental Pollution Monitoring Programme, the Commission noted that
the WHO Background Air Pollution Monitoring Network (BAPMoN), established in the
late 1960s to assist specifically in studies of man's impact on climate, had broadened
its programme to include observing stations for monitoring substances of interest to
UNEP (GEMS). In this connexion, the Commission was informed of a decision of
EC-XXIX on the desirability of carrying out an experiment with multi-media monitoring of pollution (atmosphere, inland water, soil and biota) for which it was considered that stations established under the BAPMoN might be suitable. The Commission
also learned with interest that a symposium on the multi-media monitoring system
(MMM) would be convened in the U.S.S.R. in the second half of 1978. Siting criteria
for integrated "stations would be an important topic on which the working group could
give relevant advice.
8.1.3
The Commission also recognized the important tasks for CAS to undertake
with regard to the.statistical interpretation of data obtained from the BAPMoN on
turbidity, the chemical constituents of precipitation and other observed quantities,
in order to determine variability, seasonal patterns, time trends and spatial patterns, and requested the president to encourage and support these activities. However, it was noted that there was up to now only limited information available owing
to delays in the publication of these data. In this connexion, the Commission was
informed of action suggested by the EC Panel of Experts on Environmental Pollution
at its recent session (1977) to establish a focal point to deal with the collection,
quality control, storage and archiving of relevant data (it was recommended that
NOAA continue to serve as the focal point for publication of the turbidity, C02, precipitation chemistry and other global data originating from the WMO network (BAPMoN).
8.1.4
The Commission considered recommendations of the working group concerning research requirements for certain topics of high priority in the field of tropospheric chemistry an~ air pollution. Theviews of the Commission thereon were as
follows:
8.1.4.1
In view of CAS's responsibility in "considering questions related to the
long-range transport of atmospheric pollution and scientific problems related to
measurement and assessment of the dispersal of pollutants" (see term of reference
(h)), the Commission was interested to learn that the UN Economic Commission for
Europe (ECE) had requested WMO to take the responsibility for meteorological aspects
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of the ECE European Research and Monitoring Project on the Long-range Transmission
of Air Pollutants in Europe and to co-ordinate the necessary activities. Although
EC-XXIX had not specifically called upon CAS to assist in this aspect, the Commission was of the firm opinion that CAS should become actively involved in this project, and that it would be useful to have a representative of CAS on the steering
body. In addition to the European project, it was stressed that greater attention
should be given to the general problem of the long-range transport of atmospheric
pollutants and dust, including their transformations, and the Commission recommended
that a symposium on this topic be organized in 1979.
8.1.4.2
Following the EC-XXVIII decision (abridged report of EC-XXVIII, general
summary, paragraph 4.1.30) regarding oceanic atmospheric researc~ CAS was considered
a source of advice and was requested to arrange for the continuous review of the
scientific aspects of the long-term interchange of pollutants between the atmosphere
and oceans, including the methodology of precipitation-sampling techniques as requested by EC-XXVI (abridged final report, general summary, paragraph 4.1.3). This
task was assigned to the working group, which recognized the great importance of
this topic, e.g. the interchange of carbon dioxide between the atmosphere and oceans
and also bio-geochemical cycles of pollutants in the environment. The Commission
noted with satisfaction however that a working group had been established by the
inter-agency Group of Experts on Scientific Aspects of Marine Pollution (GESAMP) to
study part of these questions under the chairmanship of Dr. L. Machta, himself a member of two CAS working groups. Of the non-governmental bodies, SCOR also has a working group to deal with some aspects of this subject. The Commission learned with
interest that IAMAP and LAPSO intended to organize a Symposium on Pollution Fluxes
across the Air-sea Interface at the IUGG General Assembly in Canberra, 4-15 December 1979. The Commission further agreed that since the interchange of pollutants
is partially by turbulent transfer, the CAS Working Group on Atmospheric Boundarylayer Problems should be made responsible for the relevant aspects of the work. The
EC Panel of Experts on Environmental Pollution, at its second session, recommended
the convening of a meeting of experts to discuss the development of models for the
regional transport of pollutants from land via the atmosphere to seas and estuaries,
as well as sampling sites and methodology.
8.1.4.3

!!u!tip.!.e.:s.£u;:c.! ~i;: .eoll~tio.!!

The 'most important development that has taken place in the field of
air-pollution modelling during the last four years has been the coupling of prediction models for regional and mesoscales with diffusion models. Although such combined
models are not currently operational, they are useful research tools, especially for
non-stationary and complex terrain situations. Another important step forward has
been the development of models which combine diffusion with photochemical and chemical reactions. The main problem area at the present time is that of model verification, particularly at the regional and synoptic scales. The Commission recognized
that there is a need for standard data sets, that could be used for comparing numerical
models developed by different investigators., While substantial observational
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programmes had been undertaken in various countries, it was stressed that it was
important that selected observational sets become widely available and widely accepted
internationally for model testing; the working group should assist Members wishing
to offer sets by providing guidelines for data selection and formats. In this connexion, the Commission recommended that the current experimental programmes and
observations should be expanded to include data suitable for studying the radiative
properties of the atmosphere above cities and industrialized regions. To achieve
this, the advice of the CAS Rapporteur on Atmospheric Radiation should be sought.
8.1.4.4
Of particular interest at present is the question of tropospheric ozone,
which has become an important regional problem. In this connexion, there is the
possibility that urban air pollutants may react with naturally occurring trace substance~such as terpenes, at considerable distances downwind of cities.
The attention of the Commission was drawn to the fact that the problem affected fairly large
areas and was not only a problem of urban pollution. It was recommended that a
scientific review of tropospheric ozone production and destruction processes be
completed, as a basis for further development of WMO and other regional air-chemistry
monitoring networks. The Commission was pleased to note in this connexion that such
a review was foreseen under the WHO Global Ozone Research and Monitoring Project
(see agenda item 9.1).
8.1.5
The Commission noted that there had been a prolonged delay in preparing
the text for the WHO Te-chnical Note on "Tropospheric chemistry and life cycles of
trace gases". Action had therefore been taken by the former president of CAS to
adopt another mechanism by inviting two experts from Canada to undertake the completion of the Technical Note. The president was requested to continue efforts to
ensure that the Technical Note was completed as soon as possible.
8.1.6
In considering the question of re-establishing a working group to deal
with various problems relevant to tropospheric pollution, including long-range transport and tropospheric chemistry, the Commission stressed the importance of establishing an active working group since many matters-of interdisciplinary nature were to be
tackled with joint participation by chemists and meteorologists. It was decided to
appoint five rapporteurs serving when necessary as members of the working group,
each being responsible for a particular subject area, namely: tropospheric chemistry,
long-range transport of atmospheric pollutants and dust, requirements for multi-media
pollution monitoring, multi-source air-pollution modelling and air-sea interchange
of pollutants. Resolution 4 (CAS-VII) was adopted to this effect.
8.2

Atmospheric electricity (Agenda item 8.2)

8.2.1
The Commission noted with appreciation the report of the Rapporteur on
Atmospheric Electricity and learnt with satisfaction that the Technical Note on
"The application of atmospheric electricity concepts and methods to other parts of
meteorology" was being printed. The Commission expressed gratitude to the rapporteur for his considerable efforts in connexion with the preparation of the Technical
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Note and in presenting the latest information concerning warm-cloud lightning and
the possible effects of releases of krypton-85 into the atmosphere.
8.2.2
As regards the proposed international effort to monitor lightning globall»
the Commission considered that the project had some merit. It invited the IAMAP
International Commission on Atmospheric Electricity to designate a group to serve
as a planning and co-ordinating focal point and offered its assistance in this work.
8.2.3
The Commission was of the opinion that the field of atmospheric electricity was adequately co-ordinated by the IAMAP commission, and in view of the
completion of the Technical Note it was decided that it was unnecessary to maintain
a working group or rapporteur on the topic for the next inter-session period. The
IAMAP commission was however requested to keep WMO informed of any significant
development in this field.
8.3

Atmospheric boundary layer (Agenda item 8.3)

8.3.1
The Commission expressed ~ts appreciation for the report of the Working
Group on Atmospheric Boundary-layer Problems, which reviewed the latest knowledge in
this highly complex field. The report dealt with such scientific problems as
(a) boundary-layer fluxes of momentum, heat and water vapour, (b) tropical boundarylayer and GATE data, (c) energy and momentum flux through mountain ~aves,
(d) mesoscale and synoptic-scale release, (e) global maps of zo' (f) numerical
mesoscale and boundary-layer models, and (g) development of improved ocean/atmosphere models. It was noted that this account indicated a positive approach to the
tasks assigned to the group and that the necessary emphasis had been given to the
new role of CAS in developing parameterization schemes for boundary layers in both
atmospheric and oceanic models.
8.3.2
The Commission noted that the effects of inhomogeneity, non-stationariness
and baroclinicity on boundary-layer processes were important outstanding problems.
It was considered necessary then to undertake studies of the atmospheric boundary
layer which would provide more understanding of these effects. The point was made,
however, that such studies should not proceed without due note being taken of the
need for continued study, both theoretical and experimental, of simple boundary-layer
situations which still present many unsolved problems.
8.3.3
In discussing tropical boundary layers and GATE, it was considered that
the forthcoming GATE data were essential requirements for further research on the
conditions over the ocean surface. In this connexion, the Commission was informed
that most data had been processed at the GATE Boundary-layer Sub-programme Data
Centre and other GATE data centres. A report of the United States Workshop on GATE
Central Programme (NCAP, July 1977), conta~ning useful information on this subject,
is available on request from the WMO Secretariat.
8.3.4
Concerning global maps of surface roughness, the Commission endorsed the
conclusion of the group that, instead of maPS of zo' maps of land-use types would be
more practical. In connexion with the development of improved ocean-atmosphere models
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the Commission endorsed the recommendation of the group that techniques be developed
for the remote determination of surface winds, surface fluxes and other boundarylayer parameters.
8.3.5
In connexion with numerical mesoscale and boundary-layer models, the
Commission took note of several important problems identified by the group as requiring further study. They were: (a) the need for data for initialization and verification, (b) the incorporation of radiation, condensation and other physical processes into models, (c) use of research turbulence models to develop parameterization
schemes effective in the presence of inhomogeneity, non-stationariness and other properties of real boundary layers, (d) the development of effective research models
for turbulence in the presence of phase changes (clouds) and better co-ordination
and co-operation between meteorologists and the shear turbulence modelling community.
8.3.6
The Commission agreed that the following five scientific areas were most
in need of study:
(a)

Theoretical and experimental studies to understand the effects of
inhomogeneity, non-stationariness and baroclinicity on boundarylayer processes;

(b)

The behaviour and structure of the boundary layer when it is interacting strongly with the free atmosphere. Such studies of the disturbed boundary layer should bring together specialists in cloud
dynamics, meso- and synoptic meteorology as well as boundary-layer
meteorologists. Attention should be given to the development of
intense low-level wind shears;

(c)

The structure and evolution of the nocturnal boundary layer and, in
particular, its interaction with gravity waves;

(d)

Parameterization techniques to incorporate the phenomena described
in (a) - (c) in numerical models. During the next few years, with
FGGE taking place and the results from GATE becoming available,
there should be a concentrated effort on boundary-layer and other
parameterizations. The boundary-layer parameterizations of both
the atmosphere and the ocean will be critical to ocean-atmosphere
models and their input to the climate-change programme;

(e)

The development of remote-sensing techniques to observe or infer
boundary-layer structure and fluxes. These techniques have great
promise and their furtherance should be strongly supported.

8.3.7
The Commission, while considering that the recommended studies would
help to improve the understanding of atmospheric boundary-layer problems, observed
that the activities of CAS so far tended to be concentrated in narrow disciplines.
It stressed the importance of furthering the knowledge of boundary-layer processes
and its application for a wide variety of inter-disciplinary meteorological problems
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in such fields as aeronautical meteorology, fine-mesh numerical weather prediction,
climate dynamics, pollution studies, agriculture and hydrology, etc. In view of the
call for co-ordination of research in Resolution 7 (EC-XXIV), the Commission considered it appropriate to request the working group to review those activities of GARP
falling within the domain of the boundary-layer and to make proposals for their use.
8.3.8
The attention of the Commission was drawn to a decision of EC~XXVIII
(abridged report. aeneral summar~ paragraph 4.1.30) regarding oceanic atmospheric
research in which CAS was considered a source of advice and requested to arrange
for continuous review of "the determination of turbulent transfer of heat, momentum
and water vapour (in close collaboration with the relevant FGGE study bodies), including heat transport in the ocean surface layer". This task was accordingly
assigned to the Working Group on Atmospheric Boundary-layer Problems and the work
was under way.
8.3.9
It was further noted that boundary-layer processes had become very important for fine-mesh modelling appropriate to sub-synoptic-scale weather prediction.
The importance of ABL processes and parameterization was also stressed in connexion
with a survey being undertaken by an expert (Dr. Dubov, U.S.S.R.) on methods currently used in analysis and forecasting of pollution and on numerical treatment of
boundary layers (see paragraph 5.1.10). In this regard, it was suggested that, following the completion of the survey, the necessary action should be taken iointly by
the Working Group on Weather Prediction Research and the Working Group on Atmospheric
Boundary-layer Problems in view of the relevant expertise of the latter group.
8.3.10
The Commission also considered that the working group should be able to
participate in and contribute usefully to environmental prediction problems and
requested it to keep close contact with the Working Group on Air Pollution and Tropospheric Chemistry.
8.3.11
In connexion with support to climate studies which CAS could render in
preparation for the World Climate Programme, the Commission requested the working
group to assist in the preparation of a review paper and in the organization of a
symposium on air/sea-ice interaction and also to work i.n close collaboration with the
CAS Global Climate Committee and with the Rapporteur on the Role of Sea ice in the
Climate System (see also paragraph~ 11.1.12-11.1.17).
8.3.12
The Commission noted with satisfaction that, following the approval of
EC-XXIX, action was being taken to organize a WMO Symposium on Boundary-layer Physics
Applied to Specific Problems of Air Pollution, in Norrkoping, Sweden, from 19 to
23 June 1978. The symposium would provide those scientists engaged in research work
on air-pollution problems with the opportunity of acquainting themselves with the
recent advances in boundary-layer physics and modelling and their application to airpollution dispersion and simulation models of multi-source emissions, etc. Papers
to be presented at the symposium should be published by WHO.
8.3.13
The Commission also noted with appreciation that the draft text for a
WMO Technical Note on the planetary boundary layer had been finalized by the chairman
of the group and that the Note would be printed during 1978.

GENERAL SUMMARY

29

8.3.14
In view of the above, the Commission decided to re-establish the CAS
Working Group on Atmospheric Boundary-layer Problems with the representation of
experts specialized in boundary-layer parameterization and numerical modelling,
remote sensing techniques and the GATE boundary-layer sub-programme. Resolution 5
(CAS-VII) was adopted to this effect.
8.4

Atmospheric turbulence and wave motion (Agenda item 8.4)

8.4.1
The Commission noted with interest the report of the CAS Rapporteur on
Atmospheric Turbulence and Wave Motion, Dr. D. Lilly, containing useful information
on recent developments in research on (a) the nature of turbulence and gravity waves
and (b) turbulence effects on air safety.
8.4.2
In his report, the rapporteur provided a brief summary of what is known
about three mechanisms by which atmospheric turbulence outside the boundary layer is
generated. The turbulence is induced by wind shear, buoyancy, and gravity waves.
Although there is no comprehensive survey on the frequency of turbulence or gravity
waVes, estimates of the frequency of turbulence, based on studies at Pennsylvania
State University, and magnitudes of the rate of energy dissipation were provided.
It was pointed out that parameterization of small-scale processes induced by turbulence and waves remained a difficult problem in the field of numerical weather
prediction. In discussing the effects of clear-air turbulence on the short-term
evolution of large-scale structure, the rapporteur described a new hypothesis that
turbulence could act as a source of potential vorticity maxima. In his summary of
turbulence effects on air safety, he discussed the problems of turbulence detection
and prediction.
8.4.3
The Commission was in full agreement with the rapporteur's recommendation to continue studying the following topics:
(a)

The extension of the Pennsylvania State University's survey of
tropospheric turbulence frequency distribution to a more global
basis;

(b)

Testing the value of sequential radiance measurements by geostationary satellites in turbulence detection;

(c)

The possible role of clear-air turbulence in generating potential
vorticity maxima and its impact on short-term baroclinic development;

(d)

Testing the adequacy of current shear layer models considering
passive radiometric turbulence sensing from aircraft.

8.4.4
The Commission attached importance to air-safety problems due to wind
shear and clear-air turbulence. Inf~rmation provided by the rapporteur on turbulence
detection and prediction techniques was considered useful in relation to activities
of CAeM and ICAO relevant to this subject. The Commission therefore requested the
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president of CAS to invite the attention of the president of CAeM to a suggestion
for making use of ne~ techniques of analysis and prediction to improve flight
planning and route briefing procedures.
8.4.5
Considering that there was a continuing need to review developments in
this field, the Commission decided to appoint a CAS Rapporteur on Clear-air Turbulence with the terms of reference specified in Resolution 6 (CAS-VII). The need was
also recognized to make a continuous review of research on wind shear near the ground.
It was agreed that work relating to this be included in the terms of reference of the
CAS Working Group on Atmospheric Boundary-layer Problems.

9.

STRATOSPHERIC ENVIRONMENTAL RESEARCH (Agenda item 9)

9.1

Global Ozone Research and Monitoring Project (Agenda item 9.1)

9.1.1
The Commission warmly commended the action taken by the former president
in response to a request by Seventh Congress for a statement on the possible role
of human activities in altering the stratospheric ozone layer. The statement "Modification of the ozone layer due to human activiiies and some possible geophysical
consequences", which had been adopted by the WMO Executive Committee at its twentyeighth session, was a well-balanced and objective assessment of the situatfon as it
then existed, and the Commission congratulated the chairman of the Working Group on
Stratospheric and Mesospheric Problems and all concerned in the. preparation 6f the
statement.
9.1.2
The Commission agreed that in view of the intensive research in the field,
there was a need to carefully re-examine the text of the statement. The Working
Group on Atmospheric Ozone was requested to review the statement at the earliest
possible opportunity and to propose any necessary amendments.
9.1.3
The Commission noted with satisfaction that the Global Ozone Research
and Monitoring Project approved by EC-XXVIII formed the central core of the UNEP
World Plan of Action on the Ozone Layer approved by the governments. The Commission
affirmed that the project warranted a continued high level of support. The action
taken by the former president in establishing a CAS Working Group on Atmospheric
Ozone to provide scientific guidance for the further planning and implementation of
the pro ject was approved, and the Commission decided to re-estoblish this working group
(see Resolution 7 (CAS-VII)). The working group should have the possibility of meeting at least once each year.
9.1.4
Note was taken of the recommendations for future action relevant to the
World Plan of Action addressed to WMO by the Inter-Agency and Inter-Governmental Coordinating Committee on the Ozone Layer at its first meeting (Geneva, 1-3 November
1977).
It was
agreed that in each case the action called for corresponded to
action which was planned in the WMO Global Ozone Research and Monitoring Project,
and the Commission strongly recommended that the Executive Committee give favourable
consideration to these.
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9.1.5
The Commission observed that the Global Ozone Research and Monitoring
Project was closely interrelated with the Middle Atmosphere Programme, particularly
as ~egards the vertical distribution of ozone and the monitoring of UV-B radiation.
Total ozone measurements
9.1.6
One of the fundamental requirements of the project is a global network
of ground-based total ozone measuring stations at which the standard of operation
and maintenance of the Dobson ozone spectrophotometer are continuous for many decades
at the highest level. A well-maintained Dobson instrument is capable of an absolute
measurement precision to within two per cent; filter types of instrument were considered to be accurate to between 10 and 15 per cent. The Commission recommended
that highest priority be given to establishing the skeleton global network of Dobson
ozone spectrophotometers which would then serve as ground truth for satellite measurements.
9.1.7
The Commission expressed great appreciation of the valuable collaboration of the U.S.A. and Canada in renovating and calibrating Dobson instruments which
were to be used at various points in the global network. It was noted that successful comparisons of Dobson ozone spectrophotometers had been held at Belsk (Poland)
in 1974 and at Boulder (U.S.A.) in 1977. The results at both had been most encouraging; at Boulder four regional secondary standard instruments had differed on average
no more than one per cent from the U.S.A. standard. The collaboration of the president of CIMO was·sought in ensuring frequent comparisons of a both global and
regional nature and the working group was requested to provide guidance to the CIMO
Working Group on Atmospheric Ozone and regional groups and rapporteurs on the necessary requirements in connexion with the implementation of the Global Ozone Research
and Monitoring Project. The Commission was of the opinion that visits by national
or international experts to stations using Dobson ozone spectrophotometers would be
of great value for maintenance, calibration and advice.
9.1.8
The Commission was informed that the National Oceanic and Atmospheric
Administration (NOAA) of the United States had undertaken to develop a library of
total ozone instrument calibration data for use by all Members. NOAA offered to
process (using already developed standardized computer routines) essential data obtained during the calibration of each total ozone instrument with the regional standard Dobson spectrophotometer. The processed calibration data would be maintained
as part of a library of total ozone instrument calibrations in Boulder (Colorado),
and copies of all instrument calibration data would be sent to the World Ozone Data
Centre at Toronto. The Commission gratefully accepted this offer, and asked the
U.S.A. to prepare a pamphlet giving standardized instructions for completing each
calibration check and recording the results. The availability of calibration data
would thus permit researchers and users to correct individual station data for
calibration drift between the periodic calibrations.
9.1.9
It was emphasized that more and more reliance would be placed on measurements of total ozone by satellite-borne sensors. The Commission was pleased to
learn that the Backscatter Ultra-Violet measurements from a U.S.A. satellite appeared
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to give values compatible to within six per cent of those obtained from Dobson instruments over most of the Earth, and that the Total Ozone Monitoring System carried
by NIMBUS G and the DMSP BLOC 5D (Flight models Fl to F4) multi filter radiometer
satellite would provide a dense coverage of observations over much of the globe.
Vertical ozone distribution
9.1.10
Whereas the network density requirements for stations measuring the
vertical distribution of ozone was very much less than for total ozone, the Commission realized that there would be considerable difficulty in obtaining sufficient
observations by balloon or rocket-borne sondes to meet the project requirements.
This applied particularly to tropical regions. The Commission appealed to interested
Members to take up vertical ozone soundings.
9.1.11
The Commission noted with appreciation that a WMO/IAMAP comparison of
ozone sondes was being organized during April 1978 in the Federal Republic of Germany,
and expressed the hope that regular comparisons of the various techniques for
determining vertical ozone distribution would be organized. It was clear that much
reliance at altitudes above the ozone maximum would be placed on satellites in this
respect and the Commission wished to encourage the future improvement of their
sensors, and their continuous operation.
9.1.12
As a back-up for these observing systems the Commission affirmed the
continued need for stations at suitable locations in the total ozone observing-network to carry out careful Umkehr observations as frequently as possible. The Commission recognized the need for further research on ground-based observations such
as those by Umkehr and microwave methods.
9.,1.13
To complement the ozone measurements1the Commission fully supported the
action being taken in some countries to establish programmes to make careful simultaneous measurements of those trace species having an impact on the stratospheric
ozone balance, e.g. oxides of nitrogen and chlorofluoromethanes. To the extent possible, such observations should be made at background air-pollution network stations
in the proximity of total ozone observing stations.

~~~!!~~!~~-~!-~~:~
9.1.14
The Commission agreed that there was a need to greatly extend measurements of the spectral and temporal distribution of UV-B radiation at the Earth's
surface. The understanding was that the wavelength band to be covered was from
290 to 325 nonometres.
9.1.15
In order to detect any possible trends in solar UV-B output, the Commission stressed the need for a programme of observations above the ozone layer from
stratospheric balloons or satellites.
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9.1.16
As for the instruments used to measure UV-B at the Earth's surface, the
Commission noted that calibration procedures were inadeq~ate and recommended that
high priority be given to improvement of the accuracy of the standards and the development of procedures and techniques which inherently guarantee greater accuracy.

9.1.17
The Commission expressed appreciation for the valuable work carried out
by the World Ozone Data Centre at Toronto (Canada), and hoped that there would be
full collaboration by ozone observing stations in submitting 'data promptly for
publication as had been requested by the Executive- Committee in Resolution 8
(EC-XXVIII) •
9.1.18
The Commission strongly recommended the convening of international meetings to discuss specific key questions, with the object of stimulating greater interest in the scientific community at the same time as advancing the state of knowledge. Symposia on topics within the domain of the project should be organized in
collaboration with IAMAP during the eighth financial period.
9.2

Meteorology of the upper atmosphere (Agenda item 9.2)

9.2.1
The Commission noted with appreciation the report of the Rapporteur on
Meteorology of the Upper Atmosphere, Dr. F. Finger, which was confined to reviewing
the present state of the art with regard to synoptic analysis of temperature/height
at stratospheric levels. The rapporteur, being a member of the COSPAR and CIMO, kept
abreast of developments in satellite instrumentation for measurement of stratosphericmesospheric temperatures as well as evaluation of satellite/rocketsonde/radiosonde
comparisons.
9.2.2
In discussing observation and research requirements for synoptic analysis of stratospheric circulation up to ~he base of the mesosphere, the Commission
recognized the continuing situation in which stratospheric data were being obtained
from different types of observing system, namely (a) the world-wide radiosonde network, (b) rocketsonde observations and (c) satellite observations. The quality of
data produced from each observing system would be the governing factor in the accuracy
of synoptic stratospheric analysis. It was stressed that careful consideration
shduld be given to the development of appropriate analysis systems as well as the
development of data quality control systems.
9.2.3
The report examined the various problems involved, and technical developments to cope with them, in connexion with (a) temperature analysis between 100 and
10 mb using radiosonde data, (b) temperature between 100 and 10 mb as measured by
satellites and (c) temperature analyses above 10 mb using rocketsonde and satellite
data.
9.2.4
As regards stratospheric radiosonde data, radiation errors of radiosonde
instruments being the prime cause of temperature/height incompatibility, the Commission noted that the problems associated with the data accuracy had been significantly reduced with.the introduction of some new radiosonde instruments. To improve
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the accuracy of radiosonde data and the data-reduction methods, the Commission
considered it important to develop a computerized error~adjustment scheme for radiosonde thermodynamic data in order to reduce biases and to attain an overall (mean)
compatibility for stratospheric purposes. The importance of developing objective
stratospheric analysis methods was also stressed. Of relevance in this connexion
was the CIMO-led radiosonde data compatibility studies using geopotentialheights
at 100 mb, the results of which would shortly be published in a WMO Technical Note
on "Upper-air data compatibility."
9.2.5
As regards the use of rocketsonde and satellite data, the Commission
considered that, although the meteorological rocket network was capable of producing
high-quality data, the most serious problem was the sparsity of in situ observations.
Some incompatibility also existed between instrument types at the higher levels. The
use of rocket data would yield temperature/height analysis indicating only general
patterns. More recently, satellite information had yielded a large amount of stratospheric
data and some of these data had been especially useful in analysis above
30 km. The rapporteur gave information on one successful method of applying the
satellite/rocketsonde data base to constant-pressure analysis between 5 and 0.4 mb
using the raw radiance values from two stratospheric channels of the operation VTPR
instrument. Extensive work was going on in the.U.S,A. to evaluate satellite-borne
upper-atmosphere sounder (Pressure Modulated Radiometer and the Limb Radiance Infrared Radiometer) data through comparisons with data from rocketsonde and raqiosonde
stations in North America and at other sites.
9.2.6
The Commission noted these developments with satisfaction and expressed
appreciation to the U.S.A. for its valuable efforts in furthering high-level temperature measuring techniques.
9.2.7
As discussed under item 9.3, mention was made of the increasing demand
for upper-level data for the study of stratospheric and mesospheric problems, and
the Commission agreed that measures should be taken through relevant working groups
of CAS, CIMO and other constituent bodies. as appropriate to co-ordinate and intensify
efforts to improve the accuracy of upper-level data from radiosonde and rocketsonde
observations, with particular emphasis on the latter, which is essential for the
calibration of indirect temperature soundings from satellites. Recommendation 1
(CAS-VII) was accordingly adopted.
9.2.8
Considering that this field in the
by some of the studies envisaged in the Middle
decided that the rapporteurs appointed for MAP
activities and to keep the Commission informed
(CAS-VII)) .
9.3

future could be conveniently covered
Atmosphere Programme (MAP), it was
should be asked to review the relevant
of. the developments (see Resolution 8

Middle Atmosphere Programme (Agenda item 9.3)

9.3.1
The Commission was informed that the Middle Atmosphere Programme corresponded to what, at the time of CAS-VI, had been known as SESAME (Structure and
Energetics of the Stratosphere and Mesosphere). The programme is developed by the
ICSU Special Committee on Solar-Terrestrial Physics (SCOSTEP) in wide collaporation
with many individual scientists and institutions.
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9.3.2
The Commission noted with appreciation the report of the Rapporteur on
the Middle Atmosphere Programme, Dr. B. W. Boville. This programme aims at studying
the structure and energetics of the atmosphere between about 15 and 85 km, and is
described in the MAP planning document which was available to members for consultation. The Commission was informed that the document had been accepted and endorsed
by all relevant ICSU bodies. Moreover, IUGG had adopted at its sixteenth session a
resolution requesting WMO to act as leading intergovernmental body in activities
relevant to MAP.
9.3.3
Quite apart from the desire for increased scientific knowledge, various
developments in recent years had given increased impetus for such a programme. Among
these were concern about the possible effects on the ozone layer of high-flying aircraft emissions and of the release of certain chemical compounds at the Earth's surface, and an increasing awareness of the importance of lower/middle atmosphere
coupling and the role of solar-terrestrial physics in climate studies. WMO was
already considerably involved in projects which related to the stratosphere, and the
Commission was unanimous in its agreement that WMO should formally endorse the general concepts of MAP. The current WMO activities were clearly such as to contribute
substantially towards attaining the MAP objectives and the Commission affirmed that
WHO should participate actively in all future planning meetings and conferences to
ensure proper co-ordination. This conclusion is embodied in Recommendation 2
(CAS-VII).
9.3.4
While noting that the main MAP effort would not start before about 1981,
the Commission wished to urge Members to consider the relevance of their current
and future research to the objectives of MAP with a view to early and active participation in the programme. It was emphasized that there were very substantial technical difficulties involved in atmospheric measurements between about 55 and 85 km.
Ways of obtaining the required data from this region effectively and economically
should be studied without delay.
9.3.5
Having regard to the importance which the Commission attached to MAP,
as well as the discussion recorded under agenda items 9.2 and 9.4, it was agreed to
appoint two rapporteurs to follow and contribute to the forthcoming development
(see Resolution 8 (CAS-VII)).

9.4

Stratospheric warmings (Agenda item 9.4)

9.4.1
The Commission noted with interest and appreciation the report of the
Rapporteur on Stratospheric Warmings, Dr. K. Labitzke.
9.4.2
The Commission expressed its particular appreciation for the valuable
efforts made by the rapporteur in reviewing the criteria for STRATWARM alert messages which resulted in the introduction of a new system for stratospheric alert
(STRATALERT) messages during the northern winters in 1974. The aim of this system
was to meet the requirement of all interested researchers for current information
on the status of stratospheric circulation.
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9.4.3
The Commission was pleased to learn that the introduction of the new
system resulted in a considerable increase of high-level radiosonde and rocketsonde
observations for the study of stratospheric warmings. During the previous three
winters, interesting events had been observed: a significant major warming in the
winter of 1974/1975, several minor warmings in the stratosphere in 1975/1976 and a
major warming during December 1976 and January 1977, with complete reversal of the
circulation of the stratosphere.
9.4.4
The rapporteur commented on the criteria for issuing stratospheric warming alerts of (a) "minor" warmings when a temperature increase of at least 25 degrees
is observed in a period of a week or less at any stratospheric level; (b) "major"
warmings with a temperature increase of at least 30 degrees in a week or less at
10 mb or below, or by at least 40 degrees above 10 mb; and (c) "Canadian" warmings
which originate through the pulsation of the Aleutian anticyclone with the reversal
of the temperature gradient poleward from 60 0 N. The rapporteur's study revealed that
it was possible to find simple alerting criteria for all types of midwinter disturbances. The Commission therefore recommended that the system with the existing alerting scheme should continue.
9.4.5
The Commission was interested to leQrn 'about studies conducted on
numerical models simulating stratospheric phenomena. The examination of several different models showed that no model appears to be completely successful in d.epicting
or forecasting a midwinter stratospheric warming. The practical successes achieved
to date suggested that modellers require better observational data to study (a) the
source of the tropospheric forcing mechanism leading to the increase in energy transfer to the stratosphere and (b) how this wave energy flux interacts with the zonal
flow. The Commission therefore recommended that steps be taken to collect the o~
servational data with greater spatial and temporal resolution and to greater altitudes. In this connexion, it was pointed out that radiance data of satellite measurements such as PMR or VTPR were essential for monitoring the upper stratosphere.
The Commission encouraged satellite centres to explore the possibility of arranging
for the transmission of gridded radiance data.
9.4.6
The Commission reiterated the importance of rocketsonde observations for
the study of stratospheric circulation (see also paragraph 9.2.5). In this connexion~
the Commission took note of Decision No. 6/77 adopted at the XXth COSPAR plenary
meeting (June 1977) in which it was recommended that the present world-wide network
of rocketsonde stations continue to provide absolutely essential data at least once
per week and recorded its view in Recommendation 1 (CAS-VII).
9.4.7
Stratospheric circulation studies, being a part of the Middle Atmosphere
Programme as discussed under agenda item 9.3, would be covered by the rapporteurs
appointed for MAP (see Resolution 8 (CAS-VII).
10.

USE OF SATELLITE DATA FOR RESEARCH (Agenda item 10)

10.1
The Commission noted the report, of the Working Group on Satellite Meteorology giving information on the work accomplished in the field of satellite data
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applications to atmospheric research, including (a) a scientific assessment of the
validity of meteorological parameters observed by satellites (temperature, humidity,
wind vector from cloud motions and sea-surface temperature, etc.); (b) the use of
satellite data in numerical analysis and prediction and mesoscale applications; and
(c) the preparation of a list of climatic parameters which are desirable to be measured by satellites. The working group made a useful contribution to the preparation
of WMO Technical Note No. 153 - "The use of satellite imagery in tropical cyclone
analysis". The working group also prepared a list of observational requirements for
research as a' contribution to the work of the EC Panel of Experts on Satellites concerning the conceptual document on "The role of satellites in WMO programmes in the
1980s".
10.2
The Commission appreciated the work undertaken by the working group to
prepare the WMO Technical Note on "Quantitative meteorological data from satellites"
which was originally proposed by the CAS Working Group on Satellite Meteorology;
the proposal was subsequently endorsed by the EC Panel of Experts on Meteorological
Satellites at its 1976 session. The Note consists of Part I - Remote soundings of
temperature and humidity;
Part II - Wind derivation from geostationary satellites;
Part III - Derivations of Earth-surface temperature; and Part IV - Application of
quantitative satellite data to numerical analysis and prediction. In view of the
great value of such a review to Members usi~g satellite information, the Commission
expressed the hope that early publication by WMO could be arranged.
10.3
On the basis of the scientific assessment made by the working group of
the value of satellite observations, the Commission agreed on further action that
CAS should take to advise on the objective use of satellite information in weather
analysis and forecasting processes. The main features of research developments and
recommended study items with regard to (a) indirect soundings (temperature and humidity) of the atmosphere from operational and research satellites, (b) wind estimates
from cloud motions observed by means of geostationary satellite data, and (c) seasurface temperatures and other surface parameters derived from satellite data were
reported by the working group and are reproduced in a summarized version in Annex II.
10.4
Considering the use of cloud data in numerical analysis and prediction,
the Commission stressed the importance of cloud imagery, particularly in the southern
hemisphere, where it provides the principle source of data over vast areas of ocean.
Great reliance was also placed on this type of data over data-sparse areas of the
northern hemisphere. The current method of using cloud imagery in operational NWP
combines the human skills of pattern recognition and synoptic analysis with objective
methods for quantitatively interpreting recognized cloud patterns. These data should
be used both for validating cloud parameterization in numerical models and for further
refining the "man-machine mix"in analysis and prediction. Further, the need for a
better definition of errors and for the development of techniques using geostationary
satellite data for tracking and following the evolution of tropical cyclones was also
stressed. The details of numerical analysis procedures are described in Part IV of
the WMO Technical Note mentioned in paragraph 10.2.
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10.5
The Commission also stressed the importance and the usefulness of satellite data with its global coverage in various studies of stratospheric research. A
suggestion was also made of the use of satellite data for improving a world radiation
atlas.
10.6
The Commission recognized that the potential value of satellite data for
mesoscale studies will be increased over the next few years as remote temperature
and humidity soundings with high resolution in both space and time become available.
In this connexion, it was felt that satellite data could be used more intensively
in (a) studies of the physical nature of mesoscale phenomena; (b) studies of
interaction between atmospheric processes of different scales; (c) testing and
optimizing mesoscale numerical models; and (d) developing better approaches to the
initialization and parameterization problems. The Commission requested the Working
Group on Weather.prediction Research to co-operate in the formulation of requirements for satellite data for mesoscale purposes. This would help define the types
of product that should be developed from high-resolution geostationary and polarorbiting satellite data.
10.7
In discussing a proposal for an informal meeting of experts on environmental applications of satellite data, the Commission considered that convening such
a meeting would be extremely useful and important in view of the primary responsibility of CAS in research aspects ~f various environmental problems and also .in accordance with Resolution 5 (EC-XXVII), and requested the president of CAS to proceed
with the necessary arrangements with the Secretary-General. Formulating meaningful
requirements for satellite data application in environmental research would certainly
include questions of radiation, aerosols and all pollutants of importance.
10.8
It was also suggested that the working group consider and provide
guidance in the following areas:
Assessment of the existing methods of satellite data interpretation and recommendation of necessary modification to improve their
accuracy, in particular concerning the meteorological parameters;
Analysis of data generated by satellites for study of radiation
transfer in the atmosphere in the process of development of physically adequate radiative models of the atmosphere;
Analysis of satellite information on large-scale circulation
patterns and their interpretation, particularly for the forecasting
of pollution and dust transport;
Recommendation of exchange of satellite data sets for conducting
parallel numerical experiments.
10.9
As regards a symposium on the use of satellite data
it was noted that EC-XXIX had agreed that this symposium should
sored by WMOjIAMAPjCOSPAR. The Commission was informed that it
a regional symposium in connexion with a training seminar being

in tropical research,
be held if co-sponwas planned to hold
organized in Japan
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in 1978. There would not be a full symposium on this subject at COSPAR XXII in 1979.
The Commission was also informed that a symposium on remote sounding of the atmosphere would be held during COSPAR XXI (Innsbruck, June 1978) with WMO co-sponsorship,
as customary.
10.10
In its consideration of the future work of CAS in satellite meteorology,
the Commission recalled the responsibility assigned to CAS by EC-XXVII (abridged
report, general summary, paragraph 3.1.11 (b», namely "studying the application of
satellite dat~ in research and climatic modelling and suggesting the requirements
for parameters and accuracies needed for such studies". In view of the increasing
utility of satellite information and the importance of its application to research
and climate modelling, particularly data obtained from experimental/research satellites, the Commission agreed that there was a need for CAS to study and to give
advice on relevant aspects of satellite data application as identified in paragraphs 10.3 - 10.8 above. The Commission debated at considerable length on the
machinery needed to carry out these tasks effectively. It was decided to establish
a Working Group on Satellite Meteorology composed of three rapporteurs (see Resolution 9 (CAS-VII».
11.

CLIMATIC CHANGE AND VARIABILITY (Agenda item 11)

11.1

World Climate Programme (Agenda item 11.1)

11.1.1
The Commission noted with appreciation the reports prepared by the chairman of the Working Group on the Physics of Climatic Fluctuations and by the SecretaryGen~ral, and warmly welcomed the decision of the Executive Committee to establish a
World Climate Programme (WCP), which would require an input from many international
organizations, with WMO having the leading role. The Commission noted also the
recommendations of the ad hoc working group of the Executive Committee which had met
in Cairo from 10 to 12 January 1978, and was of the opinion that the three basic elements of the programme (the World Climate Services and Data Programme, the World
Climate Change Research Programme and the World Climate Impact Studies Programme)
provided a good basis for the future planning of the WCP.
11.1.2
This being the case, it fell upon CAS to pursue an active co-ordinating
role in the research components of the WMO responsibility. The Commission expressed
the hope that within this new programme, the success of. which depends so critically
on the outcome of wide-ranging and vigorous research efforts, due account would be
taken of the relevant CAS activities. To achieve efficient co-ordination, and to
maximize scientific effort without undue duplication, CAS should be given appropriate
representation in planning activities for the WC~ including preparations for the
World Climate Conference. In view of the responsibilities given to CAS under the WCP
(see paragraph 11.1.7 below) as well as the Commission's overall co-ordinating role,
it was regrettable that the president of CAS had not been invited to attend the meetings of the Preparatory Committee for the World Climate Conference.
11.1.3
The vice-chairman of JOG informed the Commission that considerable
activities were currently under way in connexion with the GARP Climate Dynamics
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Sub-programme; three broad problem areas had been identified, namely model development, physical parameterization and climate data and their diagnosis.
11.1.4
At its second session (Geneva, 28 November to 2 December 1977), the JOG
Board for the Climate Dynamics Sub-programme had noted that there were several scientific areas of common interest to the CAS and JOG bodies. It had been agreed that
clear divisions of responsibility should be established such as would not inhibit
progress on either side, and the Board had recommended to JOG that a position paper
on this problem be prepared for submission to the Executive Committees of WMO and
ICSU.
11.1.5
The Commission recognized that since it would not meet again for four
years, whatever mechanisms it set up must be flexible enough to be readily adaptable
to the evolving World Climate Programme and to contribute significantly to the
preparation of the plans of its components. It was affirmed that although the main
role of CAS would be in respect of the climate change research component of the WCP,
the Commission had significant responsibilities in the other two components.
11.1.6
In the climate services and data component, for instance, it was to be
expected that purely statistical diagnostics of the "present" climate would be supplemented by physical statistical diagnostics in which, for example, oceanic anomalies
are employed to reduce error variance relative to random chance statistics. As
regards the climate impact studies component, there would be strong CAS involvement
in providing realistic values of parameters and regional scenarios to the user commissions (CoSAMC, CAgM, CHy, CMM, etc.).
11.1.7
The Commission recalled that in Part C of the annex to Resolution 12
(EC-XXVIII), which states the principal tasks and responsibilities in support of
the World Climate Programme, CAS was charged with the "development of means of
assessing and predicting the effects of human activities on climate" and, jointly
with JOG, with the "improvement of our understanding of the physical basis of climate
with a view to developing the capability to predict future trends in the probable
range of fluctuations and the occurrence of extremes".
11.1.8
More specific tasks given to CAS in Resolution 12 (EC-XXVIII) were to
continue its work on the study of climate on a world-wide scale, and of trends in
world climate, including assessment of possible effects of man's activities on global
climate. Particular attention was to be given to:
"(a)

The climatic consequences of an increase in the carbon dioxide
content of the atmosphere;

(b)

The implications for global climate of significant changes in the
nature and extent of sea ice;

(c)

The impact on climate of any reduction in the ozone content of the
atmosphere."
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11.1.9
The Commission commended its former president for the action taken in
response to the above charges. This had resulted in the. launching of two new WMO coordinated international projects with CAS working groups providing scientific guidance
for the implementation of each. The Global Ozone Research and Monitoring Project is
discussed under agenda item 9.1 and the Research and Monitoring Project on Atmospheric Carbon Dioxide under agenda item 11.2. Moreover, other relevant aspects,
namely radiation and the atmospheric aerosol content and solar-terrestrial relationships, are dealt with under agenda items 11.3 and 11.4 respectively. The Commission
also commeiide'd the Advisory Working Group for the timely and constructive advice
given to the Secretary-General in response to the request made by EC-XXIX (abridged
report, general summary, paragraph 4.5.7) on planning for the WCP.
11.1.10
As is noted under agenda item 12.2, action has been taken in response
to a request by the Executive Committee to extend the Catalogue of Meteorological
Data for Research to include information about sources of the various kinds of data
needed for research on climatic changes and variability. The Commission noted with
satisfaction that a considerable amount of information had been received in response
to a questionnaire circulated by the Secretary-General and that a consultant was
currently engaged in arranging this for publication.
11.1.11
The Commission recalled that CAS had among its terms of reference the
duty of formulating requirements of data for research, and that, in Resolution 13
(EC-XXIX), it had been requested to assist in the examination of existing WMO procedures regarding climatological observations, monitoring and publication required
for research on climatic change and variability, and to propose any necessary improvements. It was decided to appoint a Rapporteur on Climate Data Services for Research
and Resolution 10 (CAS-VII) was adopted. The understanding of the Commission was
that the rapporteur would be the focal point for questions referred to CAS in connexion with the World Climate Data and Services Programme and that he would also be
a member of the CAS Global Climate Committee (see paragraph 11.1.24).
Sea ice
In order to initiate action on task (b) in paragraph 11.1.8 above, the
11.1.12
Secretary-General had arranged for an informal meeting of experts to discuss the role
of sea ice in
the climate system. This meeting had taken place in Geneva from
24 to 28 October 1977.
11.1.13
The meeting had pointed to variations in the cryosphere as being one of
the most dramatic manifestations of response to climate variability. Also the surface albedo undergoes a seasonal cycle due to snow or ice cover which is significant
between about 55 0 and 80 0 N and between 60 0 and 70 0 5.
11.1.14
The Commission agreed that an important part of the climate research
efforts should be aimed at understanding sea-ice processes and formulating parameterization which realistically simulated their effects in climate models. In particular,
model parameterizations were needed for:
The stress propagation and constitutive behaviour of sea ice;
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Boundary-layer processes in the presence of sea ice;
Boundary-layer processes in the absence of sea ice;
Brine expulsion characteristics of sea ice;
Sea-ice albedo variations;
Ice-thickness distribution.

11.1.15

The Commission strongly recommended attempts at modelling the complete
interactive system of ocean, ice and atmosphere. These should emphasize the simulation of the mean annual cycle of sea-ice extent in both hemispheres, and calculations
should employ both dynamic~thermodynamic and stochastic methods with special attention to feedback mechanisms. The vertical exchange of heat and momentum and the
modification of the planetary interface (atmosphere and ocean) should be studied by
any means available.

11.1.16

As regards data on sea ice, all available information, including proxy
data, should be used to establish the best possible record of past sea-ice variations.
The Commission recommended that for the future ,a simple standardized observing system should be put into ope rat ibn by international agreement to monitor for ~n indefinite period (a) the sea-ice extent and composition by means of satellite-borne
imaging devices, and (b) sea-ice advection and surface pressure by means of automatic data buoys.

11.1.17

In view of the above, the Commission decided to appoint a Rapporteur
on the Role of Sea Ice in the Climate System and adopted Resolution 11 (CAS-VII).

11.1.18

The Commission expressed appreciation for the contribution of the working group in the drafting of the WMO Statement on Climatic Change and for the preliminary assessment of the impact of human activities on climatic change drawn up
at its meeting in Leningrad (December 1975).

11.1.19
Subsequently, the former president of CAS had arranged for the preparation of a report Py Dr. W. W. Kellogg (U.S.A.) entitled "Effects of human activities
on global climate", which was published as Technical Note No. 156. The Commission
noted that the author had summarized the latest projections of the possible effects
of huma~ activities on the global climate.

11.1.20

The Commission welcomed Dr. Kellogg's assessment, which appeared to be
based on a well-balanced review of the scientific evidence. However, it was pointed
out that there was still not unanimous agreement on the effect of human activities
on future trends in global climate. The Commission recognized that the theoretical
models employed to estimate the response of climate to human influences were still
quite elementary. The Commission believed that further research would be required
before the Organization would be able to adopt a position on this question.
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11.1.21
The Commission fully supported and encouraged co-ordinated research
aimed at evaluating regional responses to changes in the global mean surface temperature. Current research results indicated that any change would be greater at the
poles than at the Equator. It was agreed that fields in which research could usefully be carried out in this connexion were:
A detailed study of the physical effects and interaction within
the climate system of polar pack-ice and major ice~sheets, taking
account of internal dynamics and external meteorological and oceanographic parameters expected to be associated with a change of
climate;
An intensive study aimed at reconstructing regional conditions
during the holocene warm period (4000 - 8000 years B.P.) to provide
an example of regional differences in climatic changes.
11.1.22
included:

Other research work which should be undertaken in support of the WCP
A detailed study of the physical effects and interaction within the
climate system of land use, albedo and radiation in respect of
regional and global climates;
Study of the characteristics, optical properties and distribution
of aerosols, and of their direct radiative effects on ihe regional
heat balance under clear and cloudy skies (this topic is dealt with
more fully under agenda item 11.3);
Continued study of the impact of natural events (e.g. changes in
solar radiation, volcanic eruptions, changes in the properties of
the ocean and land surfaces);
Preliminary assessment of climatic changes due to changes in external
or boundary conditions, by developing global atmospheric circulation
models incorporating ocean circulation, sea-ice characteristics and
cloudiness.

11.1.23
As regards the machinery by which CAS would fulfil its tasks, it was
decided to adopt a new approach to the appointment of working groups and rapporteurs,
one that had, however, been foreshadowed at CAS-VI by the establishment of the Working Group on Stratospheric and Mesospheric Problems as a group of five rapporteurs.
11.1.24
As a mechanism for the planning, review, collection of results, reporting and assessment in those components of the WCP within the framework of CAS, the
Commission decided to establish a CAS Global Climate Committee to operate as a CAS
working group. This would include the rapporteurs and chairmen of working groups in
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each of the CAS activities relevant to the climate problem. The president of CAS
was authorized to designate the rapporteurs and working groups concerned. It was
expected that the Committee would rarely, if ever, hold a full meeting, but would
work primarily through ad hoc working teams of its members, possibly supplemented
by additional experts. The Committee would also, through its chairman, maintain
liaison with JOC and any other bodies established in connexion with joint climate
research programmes involving WMO and other organizations to ensure effective coordination. The Commission accordingly adopted Resolution 12 (CAS-VII).

11.1.25

The Commission requested the CAS Global Climate Committee to give concrete advice on the further development of plans in connexion with the WCP on the
topics mentioned in paragraphs 11.1.21 and 11.1.22 above, and, furthermore, to assist
in organ~z~ng a WMO symposium on the effect of human activities on global climate.
The president was requested to pursue this proposal for implementation during 1981.

11.1.26

Whereas the Commission discussed the problem of terminology related to
climate in some detail, it was agreed that no definitive proposals could be drawn up
during the session.

11.1. 27

Nevertheless the Commission agreed that, if it were possible t~ reach
agreement on the use of terms such as "fluctuations", . "variability" , "change" and
"trend" when applied to climate, this would be a valuable achievement. It was suggested that possibly CoSAMC and the Executive Committee Panel of Experts on Climatic
Change and Variability were the appropriate bodies both to assist and to promulgate
proposed definitions. For the time being~ the Commission urged scientists submitting
papers to indicate clearly the meaning of such terms used and the time-scale to which
th ey reI ate a..

11.2

Research and Monitorin
item 11.'2.

Pro" ect on Atmos heric Carbon Dioxide (Agenda

11.2.1

The Commission noted with approval and satisfaction the action taken by
the former president of CAS in arranging for the Scientific Workshop on Atmospheric
Carbon Dioxide which had been held at Washington, D.C., in 1976. The Commission fully
supported the conclusions and recommendations which had led to the approval in 1977
by the Executive Committee of the Research and Monitoring Project on Atmospheric
Carbon Dioxide.

11.2.2

The Commission also noted with approval that, at the request of the
Executive Committee, the acting president had taken steps to establish a CAS Working
Group on Atmospheric Carbon Dioxide to provide scientific guidance on matters concerning the further planning and implement~tion of the project. The Commission
agreed to re-establish the working group (see Resolution 13 (CAS-VII)).

11.2.3

From the available evidence the Commission agreed that the increasing
concentration of carbon dioxide in the atmosphere due to the combustion of fossil
fuels was the most important single factor among those human activities which might
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have an impact on the global climate. The current and projected rates of emission
of carbon dioxide and the ~rowing energy needs of the world justified urgent attention being given to the consequences. In view of the increasing concern shared by
scientists and the general public, the Commission requested the working group to
prepare a first draft of the text of a statement on the problem which should be submitted to the president of CAS through the CAS Global Climate Committee.

11.2.4
As general guidance regarding future co-ordinated international efforts
in this field, the Commission attached highest priority to the establishment of a
global network of stations simultaneously measuring atmospheric carbon dioxide using
measurement and data-reduction techniques which were rigorously standardized and
inter-calibrated. The number of such stations need not be great; if suitably spaced,
eight to ten would be sufficient, and they need not necessarily be co-located with
one of the background air-pollution network stations. There was, in particular, a
need for one or more stations to be located near the centre of a large continental
land-mass, and some others near the centre of large oceanic areas. In this connexion,
a station near the oceanic upwelling region associated with the "El Ni~o" phenomena
would provide valuable information on the role of oceans in the carbon dioxide budget.

11.2.5

To supplement the skeleton network of carbon dioxide measuring stations
and to assist in determining desirable long-term monitoring locations, research aircraft sampling flights in the troposphere were extremely important, since these give
indications of changes in carbon aioxide associated with different characteristics
of the Earth's surface (forests, savannahs, deserts, lakes and oceans, etc.).

11.2.6
Pending the development of sufficiently accurate techniques of measuring atmospheric carbon dioxide, the Commission emphasized that stations should carry
out flask sampling in accordance with section 3.3.3 of Part II of the WMO Operations
Manual for Sampling and Analysis Techniques for Chemical Constituents in Air and
Precipitation (WMO-No; 299).
11.2.7
As regards research fields, the Commission placed great importance on a
better understanding of the carbon cycle. This involved a variety of interdisciplinary interactions (meteorology, biochemistry, oceanography, etc.). The Commission
recommended that a scientific conference be sponsored by WMO on the carbon cycle not
later than 1980. The working group was requested to assume the responsibility of
organizing the conference programme in consultation with IAMAP and other appropriate
bodies.
11.2.8
Another important step which would require u~gent attention before meaningful progress could be made towards predicting future consequences was to clarify
the detailed mechanisms through .which atmospheric carbon dioxide concentration influences the climate. In parallel with this work, accelerated research and development was needed of climate models capable of predicting climatic consequences of
various carbon dioxide scenarios.
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Atmospheric radiation (Agenda item 11.3)

11.3.1

The Commission noted with interest and appreciation the report of the
Rapporteur on Atmospheric Radiation, Professor K. Kondratyev. Extensive and valuable
work had been done on a number of important problems relevant to radiation processes
in the atmosphere in connexion with the effects of radiation as factors determining
the general circulation and climatic change including environmental parameters.

11.3.2

The Commission also noted with pleasure the additional work undertaken
by the rapporteur to prepare a paper on the "Radiation r6gime of inclined surfaces"
which was published as WMO Technical Note No. 152.

11.3.3

The rapporteur, in his study on theoretical problems of computing radiation fluxes in the atmosphere, reported on considerable progress achieved in the
development of atmospheric models which could be recommended for the comparison of
different computational techniques and calculation results. Within the SovietAmerican co-operation programme a ,comparison hed already been carried out of the
results of calculation of radiation fluxes using Complete Radiation Experiment (CRE)
data obtained under the Complete Atmospheric Energetics Experiment (CAENEX) programme. Important research had also been carried ~ut to ley theoretical' found~tions
of radiation models in cloudy atmosphere with marked d~velopment in the theory of
radiation transfer in cloud, especially in cirrus clouds.
II. 3.4
The rapporteur informed the Commission of progress 1n studies on aerosols and their optical properties, with reference to the CAENEX and the Global Atmospheric Aerosol Radiation Study (GAARS) as well as Soviet-American research co-operation. The GATE Radiation Sub-programme also served the purpose of stimulating: further development of aerosol studies with the Radiation Sub-programme Data Centre at
Leningrad. These had led to the formulation of a new programme known as the Global
Atmospheric Aerosol Radiation Experiment which is being' implemented as part of the
relevant national programme in the U.S.S.R. Imp.ortant work was being carried out
on global radiation budget studies by analysing satellite data. In this connexion,
a review paper by the rapporteur on "Climatology of the radiation budget in the GATE
area" was noted with appreciation.
11.3.5
The rapporteur had been very active. in the study o.f the problems of
remote sensing of atmospheric pollution. It was noted with gratitude that he' had
prepared a paper on "Remote sensing of minor gaseous and aerosol components of the
atmosphere from space" which had been published in English by courtesy of the Atmosphere Environment Service (Canada). The rapporteur had also devoted considerable
effort to the study of the influence of changes in the atmospheric constituents on
radiation processes, in view of the importance of estimating the effects of human
activities on glpbal climate.

11.3.6

The rapporteur considered it useful to follow the development in comparative atmospheric studies of certain other planets of the solar system (Venus,
Mars and Jupiter and its satellites) for a better understanding of the processes
taking place in the Earth's atmosphere. His view met with the full approval of IAMAP'
which had established a special commission on the subject in August 1977.
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11.3.7
The rapporteur had stressed the importance of furthering knowledge in
atmospheric radiation problems relevant to climate research and he had undertaken
the proper initiative. A proposal had been prepared for' a co-ordinated international
effort to study various problems of atmospheric radiation and aerosols on a global
scale. The main objective of the proposed study was to improve understanding of the
radiation characteristics of the surface/atmosphere system and their variability in
different climatic zones as well as the concentration of atmospheric aerosols, their
size distribution, chemical composition, refraction and variability of these characteristics in different climatic zones. This co-ordinated effort was intended to
last over a period of five to ten years.
11.3.8
The Commission was in agreement with the general concept of the proposal
which would make an important contribution, particularly to the World Climate Programme. However, opinions were expressed that the implementation of the proposed
studies would require enormous efforts by highly specialized experts and sophisticated equipment. For the time being, studies limited in scope could be more effectively undertaken by those institutions having the possibility and already involved
in relevant activities. The need was also stressed for co-ordination with planned
radiation experiments elsewhere and studies currently being carried out by individual
groups and institutes.
11.3.9
In conclusion, the Commission agreed that there was a need for WMO to
stimulate the implementation by interested institutions of individual or complex
joint study projects in relation to atmospheric radiation and aerosols during the
coming five to ten years. It was the understanding of the Commission that WMO would
seek the collaboration of Members in the implementation of such studies on the basis
of current or planned research as and when feasible. Recommendation 3 (CAS-VII) was
adopted.
11.3.10
In view of the increased responsibility in this important field, and
considering that extensive advice would be necessary for the CAS Global Climate
Committee, the Commission agreed to appoint two Rapporteurs on Atmospheric Radiation
with the terms of reference specified in Resolution 14 (CAS-VII).

11.3.11
tion of:

The Commission recommended that the rapporteurs assist in the

or~aniza-

(a)

A WMO symposium on remote sensing of minor optically active atmospheric gaseous and aerosol components, possibly in conjunction with
the IAMAP Assembly in Canberra (December 1979);

(b)

A WMO/IAMAP/IAF symposium in 1981 on remote sensing of ocean parameters and interaction with the atmosphere, including dynamic
phenomena.

The president of CAS should submit to the Executive Committee the necessary proposals
for support.
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11.3.12
In view .of the increasing attenti.on given t.o the practical use .of s.olar
energy due t.o the aggravati.on .of the pr.oblem .of energy res.ources, the C.ommissi.on preP.osed that steps be taken by the president .of CAS, in c.onsultatien with the president
.of CoSAMC, to arrange as soen as possible fer the preparatien .of a manual en meteor.olegical aspects .of the use .of selar energy by an expert in this field.
11.4

S.olar-terrestrial relatienships (Agenda item 11.4)

11.4.1
The Cemmissien noted with appreciati.on the report .of ~ne Rapporteur en
S.olar-terrestrial Relatienships, Mr. A. Shapley, and expressed 9ratitude t.o SCOSTEP
fer the publication .of the Werking Decument on Selar-terrestrial Physics and Mete.or.olegy prepared with the assistance .of the rapperteur. This document centains a
bibliegraphy en the meteor.ological aspects .of selar-terrestrial relati.onships and a
review of the current status and practical implicatien of research in the field .of
SPT-meteorolegy.
11.4.2
The rapperteur infermed the Cemmissien .of the status .of the MONSEE
(M.onit.oring .of the Sun-Earth Envirenment) project .of SCOSTEP f.or monitering, ferecasting and data exchange f.or the selar-centrelled high atmesphere, fleting that in
many countries these activities are carried .out, at least in part,by Meteer.olegical
Services, altheugh mest .of the internatienal c.o~erdinatien is traditienrilly dene
threugh ICSU channels. A direct.ory .of STP m.onitering statiens had been aniong the
tasks acc.omplished by the rapP.orteur. TheCommissien considered that there ~as no
need at present for further WMO actien in this regard.
11.4.3
The Cemmissien n.oted that important data bases usefulf.or STP-meteerelogy
studies W.ould result fr.om the internatiendl programmes such as IMS, MAP, etc. already
planned. In particular, s~tudies weuld threw light on:
The pr.ocesses in the mo.gnet.osphere and ionesphere which are invelved
inthecoup'l:ing e:fs.ol,ar particle radiation with the atm.osphere;
The p.rocesses in the middle atm.osphere -which are c.onsIder.ed tehe
inv.olvedinonycouplin.g .of the STP-influencedmagnet.osphere' and
thetrop:esphere:;
The detailed study of the l.owest atm.ospherewhich will help .identify
an.omalies which may be traceable to STP effects.
Thus it did n.ot seem necessaryf.or the present t.o recemmend a co-erdinated pr.ogramme
of new .observatiens specifically fer STP-meteerelogy research.
11.4.4
The C.ommissien recalled the view .of EC-XXIX that WMO's main eff.ort sheuld
be t.o try t.o establish scientifically wheth~r there was any s.ound physical and statistical evidence that mete.orological variables respond t.o fluctuati.ons in solar
parameters, inviting pr.opesals for further j.oint studies by interested Members for
integrati.on int.o the research activities of WMO. In this c.onnexi.on, the Commissi.on
noted that six t.opics had been recommended by the ICSU/SCOSTEP Planning Group for
emphasis in research efferts, namely:
Preblems in STP-M requiring further research (cerrelatien and
merpholegical studies);
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Problems concerning physical mechanisms which may lead to STP-M
relationships;
Implications of STP-H relationships for weather forecasting and
other practical problems;
Need for collaboration between solar-terrestrial physicists and
meteorologists;
Problems involving solar physics;
Current research programmes in STP-M.
11.4.5
The Commission felt that in view of increasing evidence of interaction
between processes at the upper limit of the atmosphere and at lower levels, and the
potential benefits that could accrue to forecasting services from improved knowledge
of solar-terrestrial physics, interested Membe!s should be encouraged to join in a
co-ordinated programme. Participation would involve the following:
(a)

Members should be requested to send to the WMO Secretariat and to
the SCOSTEP Planning Group an annual bibliography of their publications on STP-M relations and also to send a brief summary of their
research programme in the field;

(b)

Members should be urged to identify data in their national archives
which are of potential use in STP-M investigations and to provide
a summary inventory for inclusion in subsequent working documents.
Candidate data include primary or proxy meteorological data over
long time-series, e.g. greater than 50 years, systematic data related
to upper-lower atmospheric interactions, atmospheric electricity,
constituent measurements, aeronomical dynamics, etc.;

(c)

Members should be requested to compile all meteorological data,
including rocket data, for two major solar disturbance intervals
in order to provide an opportunity for detailed study between solarterrestrial physics and meteorology. The proposed intervals are
15 July to 31 August 1972 and 20 March to 5 May 1976. Detailed STP
data compilations for these intervals have been published by the
World Data Centre-A for STP and the meteorological counterpart should
be published by a woe or by WMO;

(d)

WMO should participate in a three-day workshop on STP-meteorology
in 1980 with emphasis on how STP-meteorology effects could be included in numerical modelling. Each half-day session would deal with
a particular topic and should include review papers, as well as new
work and discussion, suitable for publication as a WMO report;

(e)

Members should be encouraged to provide data on the accuracy of
daily meteorological forecasts to assist the identification of times
of possible STP-M effects.
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11.4.6
The field of STP-meteorology can be assisted by WMO initiatives to stimulate exchange of research results, including a workshop, and of data specially
compiled for STP-meteorology re~earch on topics outlined!in Annex III.
11.4.7
In order to assist in the above action by WMO in STP-meteorology research,
the Commission agreed to appoint a Rapporteur on Solar-terrestrial Relationships with
the terms of reference as specified in Resolution 15 (CAS-VII). The Commission felt
that the rapporteur should work in close contact with the Rapptirteurs on the Middle
Atmosphere Programme as well as with the CAS Global Climate Committee.

12.

SUPPORTING ACTIVITIES (Agenda item 12)

12.1

Standard and reference atmospheres (Agenda item 12.1)

The Commission noted with qppreciation the report of the Rapporteur on
12.1.1
Standard and Reference Atmospheres.
12.1. 2
Following the adoption of the IS.o Standard Atmosphere for use byWMO,
the Commission was informed that :ISO Reference Atmospheres had now been drafted for
30 0 , 45 0 , 60 0 and 80 0 N, consisting of December-January and June-july mean profiles
up to 80 km of temperature,. density and pressure. A mean annual profile h~d also
been drafted for 150 N. This draft Intez:national Standard Atmosphere also includes
winter distributions of the thermodynamic properties for warm and cold stratospheric
regimes at 60 0 and80 0 N and inforination on.variationl? about their seasonal values
of temperature and density, with estimated 1, 10 and 20 per cent extremes ..
12.1.3
The COlNllission was informed that ISO/TC-20, with the participation of
the rapporteur, had prepared a draft document on "Wind, spatial and temporal distribution of characteristics U , as a basis for an expanded wind model to be entitled
"ISO wind characteristics supplement to the Reference Atmospheres". The new document would contain mean January and JUly.winds; estimated 1, 10 and 20 per cent
extremes; and actual observed extremes. These would be provided for various latitude bands between the Equator and 80 oN, including vertical distributi~ns for selected
longitudes. It was also noted that the U.S.S.R. would prepare, with the co-operation
of the U.S.A. and the U.K., a second draft proposal for an ISO humidity supplement
to the Reference Atmospheres; and that COSPAR and the International Union of Radio
Science (URSI) were publishing an International Reference Ionosphere from about 80
to 300 km.
12.1.4
In view of the desirability of following further developments in this
domain it was decided to re-appoint a Rapporteur on Standard and Reference Atmospheres, and the Commission accordingly adopted Resolution 16 (CAS-VII).
12.2

Requirements for processing and exchange of meteorological data for
research (Agenda item 12.2)

12.2.1
The Commission noted with appre~iation the report of the Rapporteur on
Processing and Exchange of Meteorological Data for Research. Great interest was
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shown in the Data Base Management System (DBMS) concept, which comprises a package
prescribing techniques in ·data structuring, storage, retrieval, compression, protection and security/recovery.
12.2.2
It was agreed that a major objective should be the development of a
DBMS package to meet the needs of research in meteorology and applied hydrology, and
that for this to be of maximum effectiveness the data management planning within WMO
and other allied bodies should allow for the maximum degree of archiving. The Commission agreed on the need to follow closely the deliberations of the Intergovernmental FGGE Panel on Data Management.
12.2.3
The Commission accordingly recommended that the president of CAS, in consultation with the president of CBS, arrange for a study of methodologies in data
base management in order to be able to provide advice to Members wishing to set up
a computerized archival system for meteorological and related data. Explanatory
material should be circulated to Members as soon as the study had progressed sufficiently.
12.2.4
Those members already having such automated data management systems should
be invited to provide details of their computer program which could then be published
in the Catalogue of Computer Programs in Meteorology (WMO-No. 409).
12.2.5
The Commission noted that there were occasionally difficulties for users
of data archived at Regional and World Meteorological Centres on account of the data
being provided on a media or in a format incompatible with the user's equipment. To
the extent possible, the Commission urged that RMCs and WMCs themselves make any
necessary transformations to the data before dispatch so that they may be readily
usable by the recipient.
12.2.6
Noting that Part III of the Manual on the Global Data-processing System
(Volume I), dealing with the functions of centres in data-processing for non-realtime uses, had recently been published, the Commission recalled that at its sixth
session it had been agreed that the data base so formed would be adequate for research
purposes.
12.2.7
The Commission nevertheless considered that there might well be a need
in the foreseeable future for the GDPS to cater for the storage of certain environmental data (e.g. in agrometeorology, hydrology, oceanography, air chemistry, radiation).
12.2.8
The Commission noted with satisfaction that
for publication the information submitted by Members on
needed for research on climate change and variability.
tension to the WMO Catalogue of Meteorological Data for

a consultant was preparing
the availability of data
This would appear as an exResearch (WMO-No. 174).

12.2.9
In order to enable the Commission to fulfil its terms of reference relating to data management for research purposes, it was decided to appoint a Rapporteur
on the Requirements for Processing and Exchange of Meteorological Data for Research
(see Resolution 17 (CAS-VII».
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12.3

Biblio
tional

ara:~~~

(~

of the levi sed Interna12.3

12.3.1
The Commission noted with appreciation the report of the chairman of the
Working Group on Bibliographic Problems, and expressed satisfaction at the progress
being made in the preparation of the revised edition of the International Meteorological Vocabulary (WMO-No. 182). The Commission recognized that such progress was
due largely to the untiring efforts of the working group chairman, Mr. Malcolm Rigby,
and wished to- place on record its gratitude to Mr. Rigby and his collaborators for
their valuable contribution. The facilities provided by the U.S.A. were also gratefully acknowledged.
12.3.2
The Commission was convinced that the new edition of the Vocabulary
would be widely welcomed, and hoped that it would stimulate Members or groups of
Members to publish editions in languages other than the official languages of WMO.
The Commission requested the Secretary-General to arrange for the necessary financial support to be made available to ensure distribution of the publication before
the end of 1980. This sum should include provision for a meeting of the working
group during 1979.
12.3.3
However, the Commission stressed the importance of carefully rev1s1ng
the definitions in the light of up-to-date knowledge and theory. It was noted with
satisfaction that the preliminary edition'would be circulated to all Members during
1979 for comment, and that the publication would be produced in an automatic processing format to facilitate updating and exchange with other UN specialized agencies and
terminological banks.
.
12.3.4
In this connexion, the Commission drew attention to the need for maintaining close collaboration with vocabularies or terminological banks being developed
in related fields such as oceanography, hydrology or aquatic sciences in order to
ensure standardization, or at least concordance or convertibility, when on-line services become a reality.
12.3.5
As regards the UDC, the Commission expressed the op1n10n that the revision and extension of parts 551.5 (meteorology) and 556 (hydrology) should proceed
as rapidly as possible in collaboration with the International Federation for Documentation (FID). Moreover, the preparation of a guide on the use of the UDC and the
new Vocabulary for use by libraries was considered to be highly desirable.
12.3.6
The Commission agreed on the need to re-establish the Working Group on
Bibliographic Problems to permit the work referred to above to proceed with proper
supervision. This decision is embodied in Resolution 18 (CAS-VII).
12.4

International Meteorological Tables (Agenda item 12.4)

12.4.1
The Commission was saddened to learn of the recent death of the chairman of the Working Group on International Meteorological Tables, Dr. D. J. Bouman
(Netherlands). It was noted that it had not been possible for the group to make
any.significant progress in its work.
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12.4.2
Whereas the availability of computers in a few Meteorological Services
had meant that less reliance was placed on the meteorological tables, the Commission
recognized that for the great majority of Members the tables remained indispensable.
12.4.3
The Commission considered that there was a need
to be prepared, highest priority being given to radiation.
interest that the IAMAP Commission on Radiation had already
which might be of use to WMO in this respect, and that more

for new sets of tables
It was learnt with
published some material
was being prepared.

12.4.4
For example, tables of parameters for a standard reference radiation
atmosphere were available on magnetic tape for computer input, and IAMAP would
publish a description of this material, guidelines on how to use it, and other relevant information. One report had already been published on methods for computing
radiative transfer in a scattering atmosphere, which also contained comparisons of
methods using standard data bases; additional material was being prepared on this
subject. Also under preparation were reports on C02 transmittances and a discussion
of recommended SI units for radiation.
12.4.5
The Commission expressed its appreciation to IAMAP for this valuable work,
and agreed that an expert should examine the material already available and forthcoming with a view to its possible use in future WMO published tables. Accordingly,
the Commission adopted Resolution 19 (CAS-VII) appointing a Rapporteur on International Meteorological Tables.
13.

WMO REGULATORY MATERIAL (Agenda item 13)

13.1

Technical Regulations (Agenda item 13.1)

13.1.1
The Commission recalled the request to it by Seventh Congress to make
a careful selection of that material satisfying the requirements for Technical Regulations and to study the need for a publication containing the increasing amount of
material for the guidance of Members. The Commission expressed appreciation to the
Rapporteur on the Technical Regulations, Mr. M. G. Granville, for his work in responding to this request.
13.1.2
It was agreed that to be suitable for inclusion in the Technical Regulations, proposals should be generally acceptable, contain explicit instructions on
implementation, have the agreement of other technical commissions with whose work
the proposal may be concerned, and should not be likely to require significant change
in the foreseeable future. The last condition implied that most matters relating to
the rapidly developing research fields were not suitable for the Technical Regulations.
13.1.3

The Commission accordingly adopted Recommendation 4 (CAS-VII).

13.1.4
The Commission also considered the request of EC-XXIX that consideration
be given to developing for broader application the "units, standards, convention and
criteria" for use in research, which formed part of the draft materials submitted by
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CAS for inclusion in the Technical Regulations. It was noted that the paragraphs
referring to units and standards were incorporated in the proposed additions to the
Technical Regulations referred to above. The criteria for the conventional tropopause and conventional jet stream were considered to be pertinent to aviation meteorology and it was recommended that they be brought to the attention of CAeM for possible inclusion in the definitions in Chapter II. The Commission requested the
Rapporteur on Technical Regulations and Related Matters to consider their further
application in accQrdance with the wishes of EC-XXIX.

13.2

Guide to meteorological research (Agenda item 13.2)

13.2.1

The request by Congress to study the need for a publication containing
the increasing amount of material for the guidance of Members in conducting meteorological research was discussed by the Commission.

13.2.2

The Commission found itself in agreement with the Advisory Working Group
which was not in favour of the preparation of a guide to meteorological research
practices~
It was felt that the extreme difficulty of compiling instructions on how
to carry out research, the limited use that such a publication would have, and the
criticism it would provoke did not justify the efforts involved in its preparation.
It was recognized that various WHO publications (Technical Notes, training documents,
etc.) were useful in providing assistance to Members engaged in research activities,
and that it would be helpful if relevant EC resolutions were amended and/or brought
up to date to provide explicit guidance on research matters. Iri order to meet the
requirements of Congress for guidance on research matters and to maintain a continuing review of material that might be considered suitable for inclusion in Technical
Regulations, the Commission therefore decided to appoint a Rapporteur on Technical
Regulations and Related Matters with terms of reference as given in Resolution 2Q

(CAS-VIL) .

14.

SCIENTIFIC LECTURES (Agenda item 14)

14.1

The following four lectures were presented during the session:
Perspectives for the future WMO Research Programme, Dr. W. L. Godson
(Canada) ;
Numerical Weather Prediction, by Dr. F. G. Shuman (U.S.A.);
Scientific concepts and practical measures used in hail-suppression
projects in the U.S.S.R., by Dr. Yu. S. Sedunov (U.S.S.R.);
Climate change, by Dr. J. O. Fletcher (U.S.A.).

14.2

The Commission requested the Secretary-General to arrange for distribution of the texts of the above four lectures to all Members.

GENERAL SUMMARY
15.

55

PRESENT AND FUTURE WMO RESEARCH PROGRAMME (Agenda item 15)

15.1
The Commission noted the request by EC-XXVIII to the president of CAS
to arrange for the presentation of a comprehensive document outlining the present
and future WMO research programme, taking into consideration the priorities agreed
by Congress and limitations of a practical nature. It accordingly had an exchange
of views on this matter, based on the scientific lecture given by Dr. W. L. Godson
on "Perspectives for the future WMO research programme" and on a working paper prepared by the octing president. Discussions were held on the following major questions:
Assessment of criteria for the basic WMO research programme priorities;
A possible list of priorities to be established for the WMO research
programme;
The role of CAS in co-ordinating meteorological research activities
within WMO programmes;
Future development and implementation of the WMO research programme.
15.2
Since there was insufficient time during the session to write a summary
in depth on this item, having regard to various crucial problems of direct concern
to Member nations and WMO itself, the Commission agreed to request the president to
prepare, as a matter of urgency, a draft document on the basis of the scientific
lecture and the subsequent discussions held on this topic. The document should be
circulated to members of the Advisory Working Group for review. Thereafter, the
Secretariat should send a copy of this document reflecting the views of the Advisory
Working Group to all members of CAS for comments, before submitting it to EC-XXX.
15.3
(CAS-VII).

The Commission re-established the Advisory Working Group in Resolution 21

16.

REVIEW OF PREVIOUS RESOLUTIONS AND RECOMMENDATIONS OF THE COMMISSION AND
OF RELEVANT EXECUTIVE COMMITTEE RESOLUTIONS (Agenda item 16)

The Commission examined resolutions and recommendations adopted at its
previous sessions and still in force. It also examined those Executive Committee
resolutions still in force relating to CAS activities. The decisions of the session
are incorporated in Resolution 22 (CAS-VII) and Recommendation 5 (CAS-VII).

17.

ELECTION OF OFFICERS (Agenda item 17)

17.1
In a secret ballot, Mr. A. Villevieille (France) was elected president
and Dr. G. O. P. Obasi (Nigeria) vice-president of the Commission.
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GENERAL SUMMARY
NOMINATION OF MEMBERS OF WORKING GROUPS AND OF RAPPORTEURS
(Agenda item 18)

18.1
The Commission established eleven working groups (including one committee)
and appointed the following rapporteurs to carry out its work between the seventh
and eighth sessions. These were as follows:
Advisory Working Group of CAS
Working Group on Weather-prediction Research
Working Group on Tropical Meteorology
Working Group on Cloud Physics and Weather Modification
Working Group on Air Pollution and Tropospheric Chemistry
Working Group on Atmospheric Boundary-layer Problems
Working Group on Atmospheric Ozone
Working Group on Satellite Meteorology
CAS Global Climate Committee
Working Group on Atmospheric Carbon Dioxide
Working Group on Bibliographic Problems
Rapporteur on Hail Suppression
Rapporteur on Clear-air Turbulence
Rapporteurs on the Middle Atmosphere Programme
Rapporteur on Climate Data Services for Research
Rapporteur on the Role of Seo Ice in the Climate System
Rapporteurs on Atmospheric Radiation
Rapporteur on Solar-terrestrial Relationships
Rapporteur on Standard and Reference Atmospheres
Rapporteur on the Requirements for Processing and Exchange of Meteorological Data for Research
Rapporteur on International Meteorological Tables
Rapporteur on Technical Regulations and Related Matters
18.2
The Commission established the membership of the working groups and
appointed rapporteurs as indicated in the relevant resolutions of the session.
18.3
Between sessions of the Commission, and notwithstanding General Regulation 32, the president was authorized by the Commission to make any necessary changes
in the composition of working groups, including the appointment of new chairmen and
the designation of suitable experts as necessary to participate in the work of the
relevant working groups.

GENERAL SUMMARY
19.

57

DATE AND PLACE OF THE EIGHTH SESSION (Agenda item 19)

A delegate of Australia informed the Commission that the possibility
was being examined of hosting the eighth session of CAS in Australia in about 1982.
20.

CLOSURE OF THE SESSION (Agenda item 20)

20.1
Dr. Zaitsev, on behalf of the Secretary-General, expressed his sincere
gratitude to the Government of the Philippines and the Director-General of PAGASA
for having organized the session and extended such warm hospitality to the participants. He thanked the participants in the session for their valuable help in outlining the work of the Commission for the next four years. He also thanked the
local secretariat for its willing and enthusiastic co-operation.
20.2
In his closing address, the president expressed his sincere thanks to
the hosts for their co-operation, hospitality and spirit of cordiality. Referring
to the very interesting and intense discussions which had taken place during the
session, he thanked all participants who had contributed to the success of the session, in particular the chairmen of the working committees, Dr. J. D. Stackpole and
Dr. W. Bohme, for their extra burden of work. Thanks were also expressed to the
WMO Secretariat staff for their hard work, to the local secretariat for its wholehearted collaboration, and finally to the interpreters for their unfailing attention
and effective support.
20.3
The president declared the seventh session of CAS closed at 2.30 p.m.
on 10 March 1978.

RESOLUTIONS ADOPTED BY THE SESSION
Res. 1 (CAS-VII) - WORKING GROUP ON WEATHER PREDICTION RESEARCH

THE COMMISSION FOR ATMOSPHERIC SCIENCES,
NOTING:

(1) The report of the Working Group on Numerical Weather Prediction,
(2) htlO Research Programme priorities and paragraphs 3.2.1 and 3.2.1.10
of the general summary of the abridged report of Seventh Congress,
(3) Paragraphs 4.1.30 to 4.1.34 of the general summary of the abridged
report of EC-XXIX concerning weather-prediction research,
CONSIDERING:
(1) The need for further research for better understanding of forecasting
the weather on the basis of the numerically predicted flow patterns which will help
Members to strive for greater accuracy in short-range forecasts,
(2) The need for a continuing assessment of the scientific and technical
developments in NWP modelling which will have the operational applications in routine
weather forecasting and warning services,

(3) The need to maintain co-ordination between research and operational
activities in numerical weather prediction,

(4) The need for a critical assessment of current models and developments
in LRF techniques and for advice to Members in the application of such forecasts,
(5) The need for advice on design, planning and implementation of systems
for predicting non-meteorological parameters which are affected by meteorological ones,

DECIDES:

(1) To establish a Working Group on Weather-prediction Research with members serving as members of sub-groups to deal with specifically defined tasks (see
below) with the following overall terms of reference:
(a)

To make continuous assessment of existing methods of weather
forecasting on different time and space scales;

(b)

To keep in touch with GARP results and to suggest how they could
be used in forecasting;
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(c)

To advise the president of CAS and the Secretary-General in
planning more efficient methods for data collection, data
processing and data transmission necessary for weather-prediction
research;

(d)

To assist in the organization of WMO-sponsored symposia, seminars
and workshops dealing with weather-prediction research;

(e)

To develop guidelines for proper education and training of meteorologists in NWP and the "man-machine mix"·concept;

(f)

To identify special activity centres (national weather serv~ces
or research institutions) willing to assist Member countries
with:
(i)

Data sets for research and development;

(ii)

Computer programmes in NWP;

(iii) The undertaking or organization of comparative prediction
tests;

(g)

To collaborate with the Working Group on Tropical Meteorology
in considering developments in NWP in the tropics;

(h)

To advise the president of CAS and the Secretary-General on the
design, planning and implementation of systems for the prediction of non-meteorological parameters the evolution of which
is governed by meteorological processes;

(2) To establish a Sub-group on Short- and Medium-rangeWeather-prediction Research with the following terms of reference:
To consider initiatives which WMO might t~ke to promote the coordination of Members' efforts in:
(a)

Assessing existing methods of short- and medium-range weather
forecasting;

(b)

Improving numerical weather-prediction methods and their use for
local forecasting purposes;

(c)

Improving synoptic-statistical forecasting methods;

(d)

Achieving widespread use of weather forecasting based on the
"man-mac h·~ne m~x
." concep t ;
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(3) To establish a Sub-group on Long-range Weather Prediction Research
with the following terms of reference:

(a)

To keep under constant review the activities relevant to the
improvement of prediction accuracy over a time-scale of 30 days
or longer by means of:

(i)

Critically reviewing present methods used in long-range
forecasts (LRF) and making a scientific assessment of the
methodology applied;

(ii)

Exploring results obtained from relevant GARP programme
and assessing its practical usefulness with respect to
LRF;

(iii) Investigating the potential of global models for forecasting time-scale.s of a month or more;

(4)

(b)

Oh the basis of the above, to give advice on the necessary
action by CAS in promoting Members" research in LRF;:

(c)

To prepare a status report on research and development aspects
of LRF for publication as a WMO Technical Note;.

To invite the following individuals to. serve on the. working g.roup:
L
J: •.
Tlt
V.
J.
D.

Bengtsson (Sweden)
Hovermale (U5.A~}
Hsingi-yuan (China)
P~ Sadokov (U~S..S.R~Y
Van Isacker {Belgium}
Gilman (U5~A.)
Y. Kikuchi EJapan)
A. member to be appointed
the president or. CAS

{chairman}
Sbott- and medium-range weather
prediction

Long-range weather p.redIction

(5) T6 invite the president of CBS to nominate an expert to participate
in the work of the working group;
(6) To invite IAMAP to nominate a representative to participate in the
work of the working group;
(7) To invite a representative of the JOC Working Group on Numerical
Experimentation to participate in the work of 'the working group;

(8) To request the chairman of the working group to co-ordinate the work
of the sub-groups as necessary;

RESOLUTION 2

61

(9) To request the sub-groups to submit their first reports with proposals tQ the chairman of the working group by 30 November 1978 for onward transmission to the members of the working group;
(10) To request the chairman of the working group to submit the overall
final report to the president of CAS not late.r than six months before the eighth
session of the Commission.

Res. 2 (CAS-VII) - WORKING GROUP ON TROPICAL METEOROLOGY
THE COMMISSION FOR ATMOSPHERIC SCIENCES,
NOTING:
(1)

The report of the Working Group on Tropical Meteorology,

(2)

Resolution 10 (EC-XXIX) - WHO programme on research in tropical

meteorology,
CONSIDERING:
(1) The potential economic benefit to be derived in tropical countries
from research leading to improved weather prediction, ..
(2) The need for co-ordination of research efforts in tropical meteorology between all countries involved if maximum progress is to be achieved, and
(3) The likelihood of rapid developments in the scientific aspects of
tropical meteorology, particularly those resulting from GATE, WAMEX, MONEX and the
FGGE and the new geostationary satellites, over the next few years,
DECIDES:
(1) To re-establish the Working Group on Tropical Meteorology with the
following terms of reference:
(a)

To maintain an up-to-date assessment of scientific developments
in the various fields of tropical meteorology, suggesting, as
appropriate, specific research initiatives which need to be
taken (as part of the WMO programme of research in tropical
meteorology):

(i)

Tropical cyclones;

(~i)

Large-scale tropical circulations, including monsoons;
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(iii) Meteorology of semi-arid zones;
(iv)

Tropical disturbances other than cyclones;

(b)

To advise the president of CAS on the implications of scientific
advances from the GARP ~ub-programmes for tropical meteorology research, and on the use of data from these sub-programmes by research
workers in tropical countries;

(c)

To identify those research initiatives which, if taken by Meteorological Services in tropical countries, generally including collaboration with other groups in universities or research institutes, are
likely to lead to economic benefits, particularly in agriculture and
water resources management;
and

(d)

To advise the president of CAS, as requested, on initiatives which
might be taken by WMO in the preparation of Technical Notes, arrangement of seminars and exchanges of technical experts in the field of
tropical meteorology;

(e) To keep under continuous review developments in the implementation
of research aspects of the WMO Tropical Cyclone Project;
(f)

To.keep in contact, through the Secretary-General, with various
regional groups dealing with tropical meteorology within and outside
WMO to ensure that they are kept informed of the developments in
relevant aspects of the tropical research programme;

(2) To request the chairman, in consultation with the president of CAS,
to assign the responsibility for items (a) (i) - (iv) to individual members of the
group serving as rapporteurs;
(3)

To invite the following individuals to serve on the working group:
R. P. Pearce (United Kingdom)
P. K. Das (India)

w.

Gray (U.S.A.)

F. K. Hare (Canada)
D. O. Adefolalu (Nigeria)
G. Dhonneur (France)

}

(chairman)
(Rapporteur on Large-scale Circulation including Monsoons)
(Rapporteur on Tropical
Cyclones)
(Rapporteur on Meteorology of
Semi-arid Zones)
(Rapporteurs on Tropical Disturbances Other than Cyclones)

(4) -To request the working group to submit a report with appropriate
recommendations to the president of CAS not later than six months before the eighth
session of the Commission.
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Res. 3 (CAS-VII) - WORKING GROUP ON CLOUD PHYSICS AND WEATHER MODIFICATION
THE COMMISSION FOR ATMOSPHERIC SCIENCES,
NOTING:
(1)

Resolution 12 (Cg-VII),

(2)

Paragraph 5.6.3 of the general summary of the abridged report of

EC-XXIV,
(3) The report of the chairman of the Working Group on Cloud Physics
and Weather Modification,
CONSIDERING:
(1) The potential benefits of weather modification to the planning and
management of water resources, agriculture and other activities,
(2) The need for guidance on the scientific aspects of the Precipitation
Enhancement Project (PEP),
(3) The need for advice on other aspects of weather modification,
especially the suppression of hail,
DECIDES:
(1) To re-establish a Working Group on Cloud Physics and Weather Modification with the following terms of reference:
(a)

To advise the president of CAS, and other bodies of WMO as required, on matters related to cloud physics and weather modification, including the scientific aspects of PEP;

(b)

To survey the field of cloud physics and to identify areas where
research is most needed;

(c)

To keep progress in weather modification under review and inform
the president of CAS of significant new developments;

(d)

To provide advice and assistance in connexion with scientific
meetings on weather modification organized by WMO;

(e)

To keep under constant review the WMO statement on "Present
state of knowledge and possible practical benefits in some fields
of weather modification", and the amplication thereof, and to
propose revisions as and when necessary;
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(2) To invite the following individuals to serve on the Working Group on
Cloud Physics and Weather Modification:
R.
A.
I.
R.

List (Canada)
L. Aluser (Kenya)
I. Burtcev (U.S.S.R.)
M. Cunningham (U.S.A.)

A

r.~n;~
_U!::'.,.I.II

"".

(chairman)

(T~~nol)
, ........... _ ....... ,

P. Goldsmith (United Kingdom)
J. Warner (Australia)
(3) To appoint A. A. Chernikov (U.S.S.R.) to serve as Rapporteur on
Hail Suppression with the following terms of reference:
(a)

To keep abreast

of

studies of the hail-formation processes;

(b)

To keep under review experiments and projects aimed at suppressing hail, and through the chairman of the working group to advise the president of CAS, the Secretary-General and other bodies
as required on methods for conducting and evaluating such experiments and operations;

(4) To request the working group to submit a report to the president of
CAS at his request on progress achieved, and to submit a final report (which should
include the rapporteur's report) not later than six months before the eighth session
of the Commission.

Res. 4 (CAS-VII) - WORKING GROUP ON AIR POLLUTION AND TROPOSPHERIC CHEMISTRY
THE COMMISSION FOR ATMOSPHERIC SCIENCES,
NOTING the report of the Working Group on Air Pollution and Atmospheric
Chemistry,
CONSIDERING:
(1) The necessity for continuous review of the WMO regional and baseline
monitoring programmes in the light of the broad environmental needs of the United
Nations and of other international bodies, particularly the desirability of undertaking pilot studies in integrated monitoring systems,
(2) The necessity to develop suitable methods for assessing and interpreting the data being received from the WMO regional and baseline networks,
(3) The necessity for continuous review of methods and techniques, especially numerical models and environmental impact assessments, being developed for
the study of dispersion and forecasting of air pollution,
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(4) The need for research in tropospheric chemistry, particularly in those
areas requiring joint participation by chemists and meteorologists,
(5) The need for a continuous review of developments in research aspects
of long-range transport of pollutants and dusts,

DECIDES:
(1) To establish a Working Group on Air Pollution and Tropospheric
Chemistry, with members serving as rapporteurs for specifically defined areas (see
below), with the following overall terms of reference;

(a)

To maintain a continuing review of activities of international
interest related to tropospheric pollution, including the longrange transport, and tropospheric chemistry and to recommend to
the president of the Commission any action that WMO should take
to promote or facilitate these activities or to initiate desirable activities not already undertaken;

(b)

To follow closely the work of the EC Panel of Experts on Environmental Pollution, relevant WMO working groups and rapporteurs as
well as other international bodies active in the field such as
UNEP, WHO and Unesco;

(c)

To review and give advice as necessary on matters concerning the
improvement of air-pollution prediction;

(2) That one member of the working group shall be designated as the
Rapporteur on Tropospheric Chemistry, with the following specific tasks:

(a)

To keep under continuous review the field of tropospheric
chemistry and to give advice on:
(i)

Research aspects in the implementation of the WMO background air-pollution monitoring programme, including
siting criteria, monitoring systems and data management,
etc.;

(ii)

Research work connected with chemical interaction of atmospheric pollutants and natural atmospheric constituents;

(b)

To follow closely the work of CIMO and international bodies
active in the above fields;

(c)

To maintain liaison with the CAS Rapporteur on Atmospheric
Radiation concerning problems of solar radiation interaction
with man-made and natural atmospheric constituents;
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(3) That one member of the working group shall be designated as the
Rapporteor on Long-range Transport of Atmospheric Pollutants and Dust, with the following specific tasks:
(a)

To provide scientific guidance on the problem of long-range
transport of atmospheric pollutants and dust;

(b)

To follow closely the work of the Economic Commission for Europe
(ECE) regarding the ECE project on long=range transport of air

pollutants in Europe;
(c)

To assist and/or take part in the organization of a symposium
on long-range transport of atmospheric pollutants and dust;

(4) That one member of the working group shall be designated as the
Rapporteur on Requirements for Multi-media Pollution Monitoring with the following
specific tasks:
(a)

To give relevant advice on scientific aspects of activities relating to integrated multi-media monitoring systems (MMM) , including siting criteria;

(b)

To give advice on data management and MMM model development;

(c)

To take part in the organization of the forthcoming international
symposia on the subject of MMM systems;

(5) That one member of the working group shall be designated as the
Rapporteur on Multi-source Air-pollution Modelling, with the following specific tasks:
(0)

To review research development in multi-source air-pollution
models, including problems of local tropospheric pollution;

(b)

To promote the preparation of data sets for verifying multisource air-pollution models, including standardized data sets
on urban air pollution;

(6) That one member of the working group shall be designated as the
Rapporteur on Air-sea Interchange of Pollutants with the following specific tasks:
(a)

To review scientific aspects of the interchange of pollutants
between the atmosphere and the oceans;

(b)

To follow closely the work of the Group of Experts on Scientific
Aspects of M'arine Pollution (GESAMP), and to prepare a review of
aspects not already covered by this group;

(7) To invite the following individuals to serve, in capacities as designated, on the Working Group on Air Pollution and Tropospheric Chemistry:
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V. A. Popov (U.S.S.R.)

(chairman)
Rapporteur on Requirements for
Multi-media Pollution Monitoring

A. Kulmala (Finland)

Rapporteur on Tropospheric Chemistry

A. Eliassen (Norway)

Rapporteur on Long-range Transport
of Atmospheric Pollutants and Dust

W. Klug (Germany, Federal
Republic of)

Rapporteur on Multi-source Airpollution Modelling

A member to be appointed by
the president of CAS

Rapporteur on Air-sea Interchange
of Pollutants

(8) To request the individual rapporteurs to submit a report on their
respective fields, and the chairman to submit an overall report of the working group,
to the president of CAS not later than six months before the eighth session of the
Commission.
Res. 5 (CAS-VII) - WORKING GROUP ON ATMOSPHERIC BOUNDARY-LAYER PROBLEMS
THE COMMISSION FOR ATMOSPHERIC SCIENCES,
NOTING:
(1)

The report of the Working Group on Atmospheric Boundary-layer

Problems,
(2) Paragraph 4.1.30 (b) of the general summary of the abridged final
report of EC-XXVIII,
CONSIDERING:
(1) The importance of boundary-layer processes for the large-scale dynamics of the general circulation and in a large number of applications such as in
problems of climatic studies, weather forecasting, hydrology, agrometeorology, airpollution dispersion and urban climatology,
(2) The rapid advances being made in remote sensing techniques and their
possible applications to boundary-layer problems,
(3) The volume of data accumulated during GATE and the importance of the
interpretation and understanding of these data and their implications,
DECIDES:
(1) To re-establish the Working Group on Atmospheric Boundary-layer
Problems with the following terms of reference:
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(a)

To study and report on advances in boundary-layer meteorology
in particular in the areas of:

(i)

The effects of inhomogeneity, non-stationariness and
baroclinicity on boundary-layer processes;

(ii)

The interaction of the boundary-layer and the free atmosphere;

(iii) The interaction of the nocturnal boundary-layer and gravity
waves;

(2)

(iv)

Boundary-layer parameterizations, particularly as pertaining to ocean-atmosphere models;

(v)

The application of remote sensing techniques pertaining
to the determination of boundary-layer structure and fluxes;

(b)

To review and evaluate the progress and results of GARP subprogrammes pertaining to the atmospheric boundary layer and to
make recommendations on the use of the data obtained;

(c)

To give advice and assist, as required, in planning of symposia
in the field of responsibility;

(d)

To co-operate with the CAS Working Group on Air Pollution and
Tropospheric Chemistry in the study of pollution fluxes across
the air-sea interface;

(e)

To collaborate with the CAS Global Climate Committee and with
the Rapporteur on the Role of Sea Ice in the Climate System;

(f)

To keep under continuous review research on space and time variations of wind near the ground in so far as they affect safety of
aircraft operation;

(g)

To propose to the president of CAS any action which WMO should
take to co-ordinate and promote research in these fields;

(h)

To work in close collaboration with CAeM;

To invite the following experts to serve on the working group:
G. A. McBean (Canada)
(chairman)
J. C. Andre (france)
____
K. Bernhardt (German Democratic
Republic)
J. Garrett (Australia)
H. Tennekes (Netherlands)
J. Wyngaard (U.S.A.)
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(3) To request the working group to submit a report to the president of
CAS not later than six months before the eighth session of the Commission.

-----------

Res. 6 ctqAS:VII) - RAPPORTEUR ON CLEAR-AIR TURBULENCE
THE COMMISSION FOR ATMOSPHERIC SCIENCES J
NOTING the report of the Rapporteur on Atmospheric Turbulence and Wave
Motion,
"CONSIDERING:
(1) The continuing need to study high-level wind shear and
turbulence and associated problems,

~lear-air

(2) The importance of research in this field, which will lead to greater
safety of aircraft operations,
DECIDES:
(1) To appoint a Rapporteur on Clear-air Turbulence with the following
terms of reference:_(a)

To review developments in research on clear-air turbulence,
especially with regard to:
(i)

Using satellite observations to locate zones of turbulence;

(ii)

Using airborne radiometers to give warnings of turbulence;

(iii) Effects of clear-air turbulence on larger-scale atmospheric processes;
(b)

.Jc)
(2)

To propose to the president of CAS any action which WMO should
take to co-ordinate and promote research in this field, particularly research leading to greater safety in aircraft operations;
To work in close collaboration with CAeM;

To invite D.. Lilly (U.S.A.) to serve as

Rapporteur on

Clear-air

Turbulence;
(3) To request the rapporteur to submit a report to the president of CAS
not later than six months before the eighth session of the Commission.
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Res. 7 (CAS-VII) - WORKING GROUP ON ATMOSPHERIC OZONE
THE COMMISSION FOR ATMOSPHERICSCIERCES,
NOTING paragraph 4.1.22 of the general summary of the abridged final report of EC-XXVIII,
CONSIDERING:
(1) The need for scientific guidance of high quality for the planning and
implementation of the Global Ozone Resea~ch and Mo~itoring Proje6t,
-

..... :

(2) The need to provide the Executive Committee,thep~esident of CAS and
the Secretary-General with advice in connexion with the proje6t/' . '-,
DECIDES:
(1) To re":establish theWotking Group on Atmospheric Ozone with the following terms of reference:

(2)

(a)

To maintain a continuing review of internationq~ activities and
of scientific research related to atmospheric oz~rie and to follow closely the work of IAMAP, UNEP and the Middle Atmosphere
Programme (MAP) on this subject;

(b)

To provide guidance as required to the Executive Committee, the
president of CAS and the Secretary-General on the planning and
implementation of the Global Ozone Research and Monitoring Project and to establish requirements based on solid scientific
principles for the needed density of ozone observations;

(c)

To keep under constant review the \-MO statement "Modification
of the ozone layer due to human activities and some possible
geophysical consequences" and to bring the need for necessary
revision to the attention of the president of CAS;

(d)

To act as focal point for all activities in WMO undertaken by
the regional association centres, rapporteurs and working "groups
on atmospheric ozone and by the CIMO Working Group on Measurement of Atmospheric Ozone which are relevant to the implementation of the Global Ozone Research and Monitoring Project;

To invite the following individuals to serve on the working group:
H.
B.
E.
L.
M.

U. DUtsch (Switzerland)
W. Boville (Canada)
Hesstvedt (Norway)
Machta (U.S.A.)
Nicolet (Belgium)

(chairman)
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(3) To request the working group to submit a report with appropriate
recommendations to the president of CAS not later than six months before the eighth.
session of the Commission.
---

Res. 8 (CAS-VII) - RAPPORTEURS ON THE MIDDLE ATMOSPHERE PROGRAMME
THE COMMISSION FOR ATMOSPHERIC SCIENCES,
NOTING:
(1)
~rbana,

The report of the Rapporteur on the Middle Atmosphere Programme,

(2) The Middle Atmosphere Programme planning document (21-24 June 1976;
Illinois, U.S.A.),

CONSIDERING the need for WMO to be informed on and to participate in the
developments in MAP planning,
DECIDES:
(1)

To appoint two Rapporteurs on the Middle Atmosphere Programme;

(2) To appoint A. D. Danilov (U.S.S~R.) to ~erve as Rapporteur A with the
following terms of reference:
(a)

To maintain a continuing review of the activities in SCOSTEP and
its Steering Committee for MAP relating to the Middle Atmosphere
Programme;

(b)

To participate actively in the scientific planning for MAP and
to inform the Steering Committee of WMO activities relevant to
MAP;

(c)

To recommend, relative to the above fields, appropriate observational research stodies and projects;

(d)

To maintain liaison with other CAS working groups and rapporteurs,
with COS PAR and with the commissions of IAMAP which have activities relevant to the objectives of MAP;

(3) To appoint K. Labitzke (Pederal Republic of Germany) to serve as
Rapporteur 8 with the following terms of reference:
(a)

To maintain a continuous review of international activities and
of scientific research in the field of stratospheric warmings,
including relation of such events to phenomena at other levels,
particularly with regard to dynamic problems;
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(b)

To review periodically the utilization of STRATWARM alert messages and to make the necessary proposals;

(c)

To evaluate the quality of stratospheric and meso spheric data
for research purposes, including analysis schemes;

(d)

To recommend, relative to the above fields, appropriate observa,.tional research studies and proj'ects;

(e) To maintain liaison with other CAS working groups and rapporteurs,
with COS PAR and with the commissions of IAMAP
ties relevant to the objectives of MAP;

wh~ch

have activi-

(4) To request the rapporteurs to submit their reports to the president
of CAS not later than six months before the eighth session of the Co~mission.
, . _ . _... - - -

Res. 9 (CAS-VII) - WORKING GROUP ON SATELLITE METEOROLOGY
THE C<JtIt1ISSION FOR ATMOSPHERIC SCIENCES,
NO'TING::
(l) Paragraph 3 ..l.II (b) of the general summary of the abridged final
report of E€--XXVII,

(2)

The report of the Working Group on Satellite Meteorology,

CONSIDERING::
(1) The expected impact of improved satellite infra-red and microwave
radiometers in providing vertical soundings over the globe,
(2) The new information about wind fields and time variations of weather
systems offered by visible and infra-red observations from a series of geostationary
satellites to be stationed around the globe over the Equator,
(3) The importance of utilizing satellite data in meteorological prediction and research at the earliest possible time in an optimum manner,
DECIDES:
(1) To re-establish the Working Group on Satellite Meteorology, composed
of three ,rapporteurs, with the following general terms of ~ference:
(a)

To study the application of satellite data in meteorological
research, including ,climate modelling, and to compile the
requirements for parameters and accuracies needed forsuch studies,
in consultation with rapporteurs and working groups concerned;

RESOLUTION 9

(b)

To propose programmes for seminars in the above fields, as
appropriate;

(c)

To provide advice and collaborate, on request, in executing
similar studies with COSPAR;
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(2) To appoint J. Winston (U.S.A.) as Rapporteur A and chairman, with the
following terms of reference:
(a)

To keep under review studies which assess critically the value
for dynamic and synoptic meteorologists of indirect soundings
(temperature, humidity and precipitation) of the atmosphere from
operational and research satellites;

(b)

To study the application of satellite data for mesoscale purposes;

(c)

To study the relative value of several of these satellite-derived
parameters with respect to conventionally obtained data;

(d)

To maintain close contact with the CAS Working Group on Weather
Prediction Research with regard to the use of satellite information in operational weather prediction;

(3) To appoint K. Watanabe (Jap~n) as Rapporteur B with the following
terms of reference:
(a)

To keep under review studies which assess critically the value
for dynamic and synoptic meteorologists of:

(i)

Wind estimates from cloud motions observed with geostationary satellite data, including techniques using
these data to track and follow the evolution of tropical
cyclones;

(ii)

Sea-surface temperature and other surface parameters
derived from satellite data;

(iii)

Use of cloud data in numerical analysis and prediction;

(b)

To study the relative value of several of these satellitederived parameters with respect to conventionally obtained data;

(c)

To maintain close contact with the CAS Working Group on Weather
Prediction Research with regard to the use of satellite information in operational weather prediction;
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(4) To appoint A. Burtzev (U.S.S.R.) as Rapporteur C with the following
term of reference:
To study and advise on the use of satellite data in climatic research;
(5) To request the working group to submit a report with appropriate
recommendations to the president of CAS not later than six months before the eighth
session of the Commission.

Res. 10 (CAS-VII) - RAPPORTEUR ON CLIMATE DATA SERVICES FOR RESEARCH
THE COMMISSION FOR ATMOSPHERIC SCIENCES,
NOTING Resolution 13 (EC-XXIX),
CONSIDERING:
(1) The great variety of types and sources of data required for research
on climate change and variability,
(2)

The need for CAS to provide advice on this matter,

DECIDES:
(1) To appoint a Rapporteur on Climate Data Services for Research with
the following terms of reference:
(a)

To keep under review the data requirements for climate research;

(b)

To serve as the focal point for questions referred to CAS in connexion with the World Climate Services and Data Service Programme;

(2) To invite T. Potter (U.S.A.) to serve as Rapporteur on Climate Data
Services for Research;
(3) To request the rapporteur to submit a report to the president of CAS
not later than six months before the eighth session of the Commission.
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~CAS-VII)

- RAPPORTEUR ON THE ROLE OF SEA ICE IN THE CLIMATE SYSTEM

THE COMMISSION FOR ATMOSPHERIC SCIENCES,
NOTING Resolution 12 (EC-XXVIII),
CONSIDERING the importance of sea ice in research into the global climate,
DECIDES:
(1) To appoint a Rapporteur on the Role of Sea Ice in the Climate System
with the following terms of reference:
(a)

To review and evaluate knowledge of sea-ice processes with particular reference to their parameterization in climate models,
noting the need to parameterize:

(i)

The stress propagation and constitutive behaviour of sea
ice;

(ii)

Boundary-layer processes in the presence of sea ice;

(iii) Boundary-layer processes in the absence of sea ice;

(b)

(iv)

Brine expulsion characteristics of sea ice;

(v)

Sea-ice albedo variations;

(vi)

Ice thickness distribution;

To maintain contact with the CAS Working Group on Atmospheric
Boundary-layer Problems;

(2) To invite U. Radok (Australia) to serve as Rapporteur on the Role of
Sea Ice in the Climate System;
(3) To request the rapporteur to submit a report to the president of
CAS not later than six months before the eighth session of the Commission.

Res. 12 (CAS-VII) - CAS GLOBAL CLIMATE COMMITTEE
THE COot1ISSION FOR ATMOSPHERIC SCIENCES,
NOTING the report of the Advisory Working Group of CAS,

(1) That CAS has an important role to play in the co-ordination of the
climate research component of the World Climate Programme,
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(2) That climate research involves input from many branches of the atmospheric sciences and from other disciplines,
(3) That a nucleus of leading experts is necessary to advise on the overall role of CAS in the World Climate Programme and to co-ordinate various climaterelated activities in CAS,

DECIDES:

(1) To establish a CAS Global Climate Committee to operate as a CAS working group, consisting ofa nucleus of a chairman and three other members together with
the CAS rapporteurs and the chairmen of working groups in all climate-related areas,
.
with the following terms of reference:
(a)

To promote and co-ordinate CAS input to the World Climate Programme;

(b)

To stimulate and keep under review general research activities
on climate problems;

(c)

To ensure co-ordination and co-operation with other WMO and international groups, including GARP bodies;

(d)

To assist in organizing a WMO Symposium on the Effect of Human
Activities on Climate;

(2) To invite B. W. Boville (Canada) to serve as chairman, and W. BOhme
(German Democratic Republic), M. Coughlan (Australia) and J. M. Mitchell, Jr. (U.S.A.)
as members of the CAS Global Climate Committee;
(3) To request the chairman of the committee to submit a report to the
president of CAS at his request, and in a~y case not later than six months before the
eighth session of the Commission.

Res. 13 (CAS-VII) - WORKING GROUP ON ATMOSPHERIC CARBON DIOXIDE
THE COMMISSION FOR ATMOSPHERIC SCIENCES,
NOTING:
(1)

Resolution 15 (EC-XXIX),

(2)

The report of the acting president of CAS,

CONSIDERING the need to provide scientific advice on matters concerning
the future planning and implementation ?f th~ Research and Monitoring Project on Atmospheric Carbon Dioxide,
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DECIDES:

(1) To re-establish the Working Group on Atmospheric Carbon Dioxide with
the following terms of reference:

(2)

(a)

To keep abreast of current activities in fields related to the
atmospheric carbon dioxide content;

(b)

To follow closely the work of ICSU bodies involved in relevant
studies;

(c)

To follow the activities in other disciplines inasmuch as these
are concerned with the carbon cycle and, in particular, to collaborate with the CAS Global Climate Committee;

(d)

To advise the Executive Committee, the president of CAS and the
Secretary-General ·on scientific matters connected with the Research and Monitoring Project on Atmospheric Carbon Dioxide;

(e)

To draw up the text of a statement on current understanding of
the effect of increasing atmospheric carbon dioxide concentrations on the global climate;

(f).

To ini Hate work on planning a Scientific Conference on the
Ccirbon Cycle, and to consult experts in all relevant fields;

To invite the following individuals to serve on the working group:
K. J. Hanson ·(U.S.A.)
A: Bjorkstrom (Sweden)
W. L. Gates (U.S.A.)
Ch. Junge (Germany, -Fe~eral
Republic o"f)
H. Oeschger (Switzerland)·
S. Zachek (U.S.S.R.)

(chairman)

(3) To request the working group to submit a report to the president of
CAS not later than six months before the eighth session of the Commission.

Res. 14 (CAS-VII) - RAPPORTEURS ON ATMOSPHERIC RADIATION
THE COMMISSON FOR ATMOSPHERIC SCIENCES,
NOTING the report of the Rapporteur on Atmospheric Radiation, and particularly a proposal for a co-ordinated effort to study atmospheric radiation and aerosols,
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CONSIDERING:
(1) That radiation plays a key role in atmospheric research problems related to the human environment in remote sensing from sat~llites and in atmospheric
dynamics,
(2) That WMO is embarking on the Worl~ Climate Progtamme, the activities
of which include the assessment of human impact on climate and of the effects of
changes in the atmospheric composition on radiation balance i
(3) That there is a need for various studies and experiments to be carried out to understand the complex interaction between the radiation field and atmospheric aerosols andQO_se_s,
(4) That there is a continuing need to review research activities in the
field of atmospheric radiation, including those processes taking place in the atmosphere and relevant to comparative meteorology of planets (Venus, Mars, Jupiter and
its satellites),
DECIDES:
(1) To reoppoilittwo Rapporteurs on Atmosp-tie-ric Radiation with. the foUowing terms of reference (the responsibility assignment to be determined by the two
rapporteurs and the president of CAS as appropriate):
(a)

To keep under review the research activities aimed at so~~ing-- _the theoretical problems of computing radiative fluxes in the
atmosphere;

(b)

To keep abreast of developments in describing radiation processesin cloudy atmosphere, particularly ~s Degord$ t~e optiial
properties of cloud. droplets and ice crystals;

(c)

To review the importance of aerosol absorption in the short-wave
spectral region in comparison with the absorption by atmospheric
gases and to keep abreast of new findings concerning the optical
aerosol parameters;

(d)

To review investigations of the world radiation balance which include the role of aerosol particles, dimers bf water vapour, and
new data on cloudiness as obtained from satellites;

(e)

To review information relating to the modification of the radiation balance of the stratosphere due to changes in composition
(water vapour, ozone, etc.):

(f)

To follow closely the work of the IAMAP Radiation Commission and
other relevant bodies. as necessary with a view to keeping WHO
informed of developments;
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(g)

To give qdvice-on relevant topics of the World Climate Programme in close collaboration with .the CAS Global Climate Committee and also with one of the rapporteurs of the CAS Working
Group on SatelliteHet~grology;

(h)

To give advice on and participate in the scientific planning for
the implementqtion of national or international atmospheric radiation dnd aerosol research projects;

(i)

To keep abreast of developments in the study of the process taking place in the Earth's atmosphere as relevant to comparative
meteorology of certain planets (Venus, Mars, Jupiter and its
satelli tes);

(j)

To assist in the work of preparing a manual of the meteorological
aspects of the use of solar energy;

(k)

To partic~pate in the organization of international symposia on
matters relevant to atmospheric radiation and aerosols;

(2) To invite K. Yo. Kondratyev(U.S.S.R.) and E. Raschke (Federal Re. public of Germany) to serve as Rapporteurs on Atmospheric Radiation;
(3) To.request the rapporteurs to submit their report to the president
of CAS not later than six months before the eighth session of the Commission.

Res. 15 (CAS-VII) - RAPPORTEUR ON SOLAR-TERRESTRIAL RELATIONSHIPS
THE COMMISSION FOR ATMOSPHERIC SCIENCES,
NOTING:
(1)

The report of the Rapporteur on Solar-terrestrial Relationships,

(2) Paragraphs 4.1.7-4.1.9 of the general summary of the abridged final
report of EC-XXIX,
(3) The report of the SCOSTEP Planning Group on Solar-terrestrial Physics
and Meteorology,
CONSIDERING:
(1) The growing interest of the scientific community in solar-terrestrial
relationships in meteorology and monitoring,
(2) The need for establishing sound physical and statistical evidence that
meteorological variables respond to fluctuations in solar parameters,
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DECIDES:
(1) To reappoint a Rapporteur on Solar-terrestrial Relationships with the
following terms of reference:
(a) . To. maintain a continuing review of international activities and
of scientific research in the field of solar-terrestrial relationships, in particular recommended topics listed in the
annex;*
(b)

To recommend, relative to the above field, appropriate observa-i
tions and research studies;

(c)

To follow closely the work of the SCOSTEP and other international bodies active in the above fi~ld;

(2) To invite A. Shapley (U.S.A.) to serve as the Rapporteur on Solarterrestrial Relationships,
(3) To request the rapporteur to submit a report to the president of CAS
not later than six months before the eighth session of the Commission.
* See Annex III.

Res. 16 (CAS-VII) - RAPPORTEUR ON STANDARD AND REFERENCE ATMOSPHERES
THE COMMISSION FOR ATMOSPHERIC SCIENCES,
NOTING the report of the Rapporteur on Standard and Reference Atmospheres,
CONSIDERING the need to continue to follow developments in this field,
DECIDES:
(1) To reappoint a Rapporteur on Standard and Reference Atmospheres with
the following terms of reference:
(a)

To maintain a continuing review of the activities of Iso/TC.
20/WG-6 and to report to the president of the Commission any
action that should be ~aken as a result of activities by this
working group;

(b)

To endeavour to ensure that the work being done-by the ISO ~Qrk
ing group is meteorolo·gically sound and in accordance with Wi10
policy in this field;
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To keep abreast of work by other bodies connected with the development of standard and referenc~ atmospheres and supplements
thereto;

(2) To invite A. J. Kantor (U.S.A.) to serve as Rapporteur on Standard
and Reference Atmospheres;
(3) To request the rapporteur to submit a report to the president of CAS
not later than six months before the eighth session of the Commission.

Res. 17 (CAS-VII) - RAPPORTEUR ON THE REQUIREMENTS FOR PROCESSING AND EXCHANGE OF
METEOROLOGICAL DATA FOR RESEARCH
THE COMMISSION FOR ATMOSPHERIC SCIENCES,
NOTING the report of the Rapporteur on Processing and Exchange of Meteorological Data for Research,
CONSIDERING:
(1)

The rapid advances in techniques in automated data management,

(2) The need to provide Members with information on the possibilities
offered by these developments for the storage and retrieval of meteorological data for
research purposes,
DECIDES:
(1) To appoint a Rapporteur on the Requirements for Processing and Exchange of Meteorological Data for Research with the following terms of reference:
(a)

To maintain a continuing review of activities in this field and
recommend to the president of the Commission at his request any
action which should be taken to ensure accuracy, availability,
and accessibility of data which may be required for researchj

(b)

To study the problem of the continuing increase of data archives
and follow advances in techniques for achieving ~fficient storage and retrievalj

(c)

To report on developments designed to obtain better-quality data
received from the Global Telecommunication Systemj

(d)

To follow closely the work of: the FGGE Intergovernmental Panel
on Data Management, the CBS Working Group on the Global Dataprocessing System and the ICSU Panel on World Data Centres;
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RESOLUTION 18
(e)

To keep abreast of developments in data base management systems
applicable to meteorological and applied hydrology research, and
to provide advice on request by the president of CAS or the
Secretary-General;

(2) To invite H. M. de Jong (Netherlands) to serve as Rapporteur on the
Requirements for Processing and Exchange of Meteorological Data for Research;
(3) To request the rapporteur to submit to the president of CAS an interim
report during 1980 and a further report not later than six months before the eighth
session of the Commission.

Res. 18 (CAS-VII) - WORKING GROUP ON BIBLIOGRAPHICAL PROBLEMS
THE COMMISSION FOR ATMOSPHERIC SCIENCES,
NOTING the report of the chairman of the Working Group on Bibliographical
Problems,
CONSIDERING:
(1) The need to proceed with the rev~s~on of UDC parts 551.5 (meteorology)
and 556 (hydrology) in collaboration with FID,
(2) The need for proper superv~s~on of the preparation of the revised
edition of the International Meteorological Vocabulary,
DECIDES:
(1) To re-establish the Working Group on Bibliographical Problems with
the following terms of reference:
(a)

To advise the president of CAS on any matters concerning terminology, guides to the use of the UDC, the WMO vocabulary, documentation technology developments and related matters;

(b)

To formulate required changes and additions to the UDC sections
551.5 (meteorology) and 556 (hydrology) in collaboration with
FID, due consideration being given to the relative merits of
stability and the need to keep abreast of new developments, the
economic interest of libraries using the system and the need to
develop automated systems;

(c)

To examine proposals by national or international bodies for revisions affecting these sections of the UDC and to provide comments for transmission through the proper channels to FID;
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(d)

To supervise and advise on work connected with the preparation
of the revised edition of the International Meteorological Vocabulary;

(e)

To prepare a comprehensive guide on the UDC and the vocabulary
for use in libraries of institutions interested in the atmosphere
and hydrosphere;

To invite the following individuals to serve on the working group:
M.
E.
A.
W.

Rigby (U.S.A.)
Harris (United Kingdom)
Kh. Khrgian (U.S.S.R.)
Kuhn (Switzerland)
J. Pauly (France)
M. Schlegel (Germany, Federal
Republic of)

(chairman)

(3) To request the working group to submit a report to the president of
CAS not later than six months before the eighth session of the Commission.

Res. 19 (CAS-VII) -RAPPORTEUR ON INTERNATIONAL METEOROLOGICAL TABLES
THE COMMISSION FOR ATMOSPHERIC SCIENCES,
CONSIDERING:
(1) The need for WMO to publish sets of tables dealing with atmospheric
radiation and possibly other parameters,
(2)

The need for continued revision of tables already published,

NOTING that much relevant material has already been prepared by the Radiation Commission of IAMAP,
DECIDES:
(1) To appoint a Rapporteur on International Meteorological Tables with
the following terms of reference:
(a)

To submit for approval by the president of CAS proposals for
titles of tables to be published or revised in a new series,
giving particular attention to the field of radiation;

(b)

To consult experts whose advice is desirable in respect of drawing up of new tables;
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RESOLUTION 20
(c)

To study relevant material, either published or in preparation,
by IAMAP commissions and to advise on the use of this for WMO
purposes;

(2) To invite A. Kh. Khrgian (U.S.S.R.) to serve as Rapporteur on International Meteorological Tables;
(3) To request the rapporteur to submit a report to the president of CAS
on tasks (a) and (c) as soon as possible, and to submit an overall report not later
than six months before the eighth session of the Commission.

Res. 20 (CAS-VII) - RAPPORTEUR ON TECHNICAL REGULATIONS AND RELATED MATTERS
THE COMMISSION FOR ATMOSPHERIC SCIENCES,
NOTING:
(1) The request of Seventh Congress that the Commission study the need
for a publication containing the increasing amount of material required for the guid'ance of Members (on research matters),
(2) The request of EC-XXIX that the units, standards, conversions and
criteria for use in research (which had been included with CAS's submission to Seventh
Congress) be discussed at CAS-VII with a view to developing a broader application for
these,
(3) The report of the Rapporteur on the Technical Regulations on a proposed "Guide to meteorological research practices",
(4) The view of the Advisory Working Group that the extreme difficulty
of compiling instructions on how to carry out research, the limited use that such a
publication would have, and the criticism it would provoke would not justify the
efforts involved in its preparation,
CONSIDERING:
(1) That it would be extremely difficult to produce detailed guidance on
research practices in a form that would be acceptable to most Members,
(2) That some Members would, however, welcome the availability of a consolidated summary of WMO resolutions and other statements and guidance on research
ma,tters,
DECIDES:
(1) To appoint a Rapporteur on Technical Regulations and Related Matters
with the following tasks:

RESOLUTION 21

(2)

85

(a)

To review relevant current Executive Committee resolutions and
CAS-VII views on such fields in order to revise and/or condense
these resolutions for submission to the Executive Committee by
the president of the Commission;

(b)

To review all relevant WMO regulatory and guidance material applicable to research activities and draft a reference catalogue
suitable for wide dissemination;

(c)

To consult with CAS working groups and rapporteurs in order to
assess the need for revisions and/or additions to the Technical
Regulations;

To invite N. K. Kljukin (U.S.S.R.) to serve as rapporteur;

(3) To request the rapporteur to prepare a progress ~eport by
1 January 1979 and a final report not later than six months before the eighth session
of the Commission.

Res. 21 (CAS-VII) -ADVISORY WORKING GROUP OF CAS
THE COMMISSION FOR ATMOSPHERIC SCIENCES,
NOTING the views of Sixth Congress on retention of the system of advisory
bodies to provide advice to commission presidents,
CONSIDERING:
(1) That the Executive Committee considers it essential to ensure that
there is no undue overlap in the programmes of CAS and GARP and that overall development of meteorological research is not unnecessarily distorted by the importance given
to the GARP programme,
(2) That the Executive Committee has also noted that even though GARP is
a joint project between WMO and ICSU, it nevertheless comes within the Research Programme of WMO and as such should be the subject of comment by CAS,
(3) That the Executive Committee has requested the Commission to exercise
properly a co-ordinating role in WHO research programmes,
DECIDES:
(1) To re-establish the Advisory Working Group of CAS with the following
terms of reference:
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(a)

To assist the president of the Commission in providing advice on
urgent matters which cannot be dealt with by regular working
groups or by correspondence among members of the Commission;

(b)

To advise on and to assist the president in reviewing the progress of the work, in particular of working groups and rapporteurs, and in planning the future programme of the Commission;

(c)

To respond quickly and effectively concerning any project which
the Commission migh.t be invited to undertake;

(d)

To assist the president in maintaining a review of the research
activities within WMO and of interest to the Organization, and
in formulating a co-ordinated WMO programme for research;

That the composition of the Advisory Working Group should be as

follows:
A.
G.
W.
F.
Y.
K.

Villevieille (France)
O. P. Obasi (Nigeria)
L. Godson (Canada)
G. Shuman (U.S.A.)
S. Sedunov (U.S.S.R.)
H. Stewart (U. K.) .
J. Zillman (Australia)

President of CAS (chairman)
Vice-president of CAS
Former president of CAS

(3) To authorize the president to calIon other experts, keeping in mind
General Regulation 33, to participate in any particular task when he feels that such
additional assistance is necessary;
REQUESTS the president to report to the Commission on the activities of
the Advisory Working Group not later than six months before the eighth session of the
Commission.

Res. 22 (CAS-VII) - REVISION OF THE RESOLUTIONS AND RECOMMENDATIONS OF THE COMMISSION
FOR ATMOSPHERIC SCIENCES
THE COMMISSION FOR ATMOSPHERIC SCIENCES,
CONSIDERING that Resolutions 1 to 18 (CAS-VI) adopted prior to its seventh
session are now obsolete,
NOTING the action taken on the recommendations adopted prior to its seventh
session,

RESOLUTION 22
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DECIDES:
(1)

Not to keep in force Resolutions 1-18 (CAS-VI);

(2) To note with satisfaction the action taken by the competent bodies
on its Recommendations 1-10 (CAS-VI), which are now redundant.

RECOMMENDATIONS ADOPTED BY THE SESSION
Rec. 1 (CAS-VII) - OBSERVATIONS REQUIRED FOR STRATOSPHERIC AND MESOSPHERICRESEARCH
THE COMMISSION FOR ATMOSPHERIC SCIENCES,
NOTING:

(1)

Resolution 24 (EC-XVIII),

(2)

Resolution 9 (EC-XXII),

(3)

Resolution 8 (CAS-VII),

(4)

Decision No. 6/77 (COSPAR-XXth plenary),

CONSIDERING:
(1) That the solution of the major problems of stratospheric aAd mesospheric research will require co-ordinated efforts in data gathering,
(2) The recent significant advances in indirect temperature soundings
from satellites to altitudes of over 50 km with global coverage,
(3) The continuing need for high-level radiosonde and rocketsonde observations to enable indirect sounding techniques from satellites to be calibrated and
evaluated,

(4) Lack of sufficient in situ measurements from the meteorological
rocketsonde network in the upper level between 30 and 60 km,
RECOMMENDS:
(1) That Members of WMO collaborate in synoptic programmes using highlevel radiosonde observations and meteorological rocket observations for the exploration of the upper stratosphere and mesosphere, along the lines of the guidance material
contained in the annex;*
(2) That Members continue to carry out sufficient high-altitude radiosonde observations to enable indirect stratosphere soundings from satellites to be
calibrated and evaluated;
(3) That all possible steps be taken to maintain the present density and
frequency of meteorological rocketsonde observations;

(4) That Members concerned make available preliminary reduced data from
these observations by telecommunications using the ROCOB message and send final, refined meteorological rocket data without delay to WOC-A or WOC-B for archiving and
research;

RECOMMENDATION 2
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.
(5) That all possible steps be taken to improve the quality of data obtained from different techniques and the analysis scheme, in particular using satellite data combined with meteorological rocket data, and to establish the accuracy of
techniques.

* See Annex IV.

Rec. 2 (CAS-VII) - MIDDLE ATMOSPHERE PROGRAMME
THE COMMISSION FOR ATMOSPHERIC SCIENCES,
NOTING:
(1) The planning document on the Middle Atmosphere Programme
(21-24 June 1976, Urbana, Illinois, U.S.A.),
(2) IUGG-XVI (General Assembly), Resolution XIII'(Grenoble, August/
September 1975),
(3) The decision taken by IAMAP and recorded in paragraph 16.3.6 of the
IAMAP proceedings (Grenoble 1975),
CONSIDERING:
(1)

That the Planning Document has been endorsed by the relevant ICSU

bodies,
(2) That there is increasing evidence of significant relationships between
processes in the stratosphere, in the mesosphere and in the troposphere,
(3) That current WMO activities related to the stratosphere are in accordance with the stated objectives of MAP,
(4) That there is a need for central co-ordination of all research activities dealing with the regions of the atmosphere between the troposphere and the
thermosphere,
RECOMMENDS:
(1) That WMO formally endorse the general concepts of MAP as outlined in
the MAP Planning Document;
(2)

That WMO participate fully in all MAP planning activities;

(3) That Members be invited to consider how their current and future research activities could contribute generally to developing MAP activities and, in particular, to the main MAP effort scheduled for 1981 to 1985.

RECOMMENDATIONS 3, 4
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Rec. 3 (CAS-VII) - CO-ORDINATED EFFORT TO STUDY ATMOSPHERIC RADIATION AND AEROSOLS
THE COMMISSION FOR ATMOSPHERIC SCIENCES,
NOTING:
(1)

Resolution 12 (EC-XXVIII),

(2) The report of the CAS Rapporteur on Atmospheric Radiation containing
a proposal for a co-ordinated effort to study atmospheric radiation and aerosols,
CONSIDERING:
(1) That there is a need for further studies on physical processes of
aerosols and their effects on the radiation balance, which are important factors in
the studies of climatic changes,
(2) That the scientific results 9f a number of atmospheric radiation aerosol experiments such as CRE, CAENEX, GAARS and the GATE Radiation Sub-programme have.
pr~vided a basis for organizing an internationally co-ordinated, complex study programme,
(3) That such a co-ordinated effort with its scientific objectives and
the proposed study programme will make an important contribution to relevant studies
of climatic changes in connexion with the World Climate Programme,
RECOMMENDS:
(1) That the proposal in the annex* to this recommendation serve as the
basis for developing international research efforts within the framework of the World
Climate Programme to resolve the important and difficult problems of aerosols in relation to climate changes and atmospheric ~irculation;
(2) That WMO take action, in collaboration with IAMAP as appropriate, to
stimulate the implementation, by interested institutions, of individual or complex
joint study projects of atmospheric radiation and aerosols during the next five to ten
years;
(3) That WMO seek the collaboration and participation of Members in the
implementation of such study projects as and when feasible.
* See Annex V.

Rec. 4 (CAS-VII) - REVISION OF TECHNICAL REGULATIONS (VOLUME I)
THE COMMISSION FOR ATMOSPHERIC SCIENCES,
NOTING:
(1) The views of Seventh Congress as expressed in paragraph 2.4.4 of the
general summary of the abridged report of the session,

RECOMMENDATION 5
(2)
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The report of the Rapporteur on Technical Regulations,

RECOMMENDS that the text reproduced in the annex* be inserted in Section B
of the Technical Regulations.

* See Annex VI.
Rec. 5 (CAS-VII) - REVISION OF RESOLUTIONS OF THE EXECUTIVE COMMITTEE BASED ON PREVIOUS
RECOMMENDATIONS OF THE COMMISSION FOR ATMOSPHERIC SCIENCES
THE COMMISSION FOR ATMOSPHERIC SCIENCES,
NOTING with satisfaction the action taken by the Executive Committee on
the previous recommendations of the Commission for Atmospheric Sciences,
CONSIDERING that some of these recommendations have become redundant in
the meantime,
RECOM'1ENDS:
(1) That the following Executive Committee resolutions be no longer considered necessary:
Resolution 24 (EC-XVIII)
Resolution 9 (EC-XXII);
(2)

That the following Executive Committee resolutions be maintained in

force:
Resolution 21 (EC-IX)
Resolution 6 (EC-XIII)
Resolutions 27, 31 and 33 (~C-XVIII)
Resolution 7 (Ee-XXIV)
Resolutions 6, 7, 9 and 10 (EC-XXVI)
Resolutions 8, 11 and 12 (EC-XXVIII)
Resolutions 10, 11, 13 and 15 (EC-XXIX);
(3) That Resolution 24 (EC-XVIII) and Resolution 9 (EC-XXII) be revised
and combined into one (see Recommendation 1 (CAS-VII»).

ANNEX

I

Annex to paragraph 6.16 of the general summary

BRIEF DESCRIPTION OF SPECIFIC_RESEARCH PROJECTS FOR IMPLEMENTATION
UNDER THE WMO PROGRAMME OF RESEARCH

I~ TROPICA~

METEOROLOGY

Pari; A
SPECIFIC PROJECTS
PRIORITY I*
1.

Tropical cyclones

Project TCI - Global tropical cyclone data for research purposes - proposes setting
up-a-unlfled-collectIon-system-of-globaI-conventIonal data relevant to
tropical cyclones.
Under the current data-collection arrangements,
relevant available conventional data may- include cyclone tracks, intensity and other charac:teristic information; rawinsonde data, surface ship
and land station reports within 1 .500 km of cyclones; upper tropospheric
level weather maps (200/250 mb) on microfilm and selected relevant satellite imagery, etc.
As regards past data sets, the collection of tenyear historical tropical cyclone data and information is suggested.
Relevant RMCs and WMCs are recommended to act as final collection centres
for both current and historical data sets.
Project TC3 - Small-scale cycloidal motions of tropical cyclones ~ proposes an internotIonaI-effort-to-document-such-smaII:scale-oscIliations (usually less
than 50 km) following a generally cycloidal track" or· closed loops, with
a period of several hours.
A Technical Note or a series of training
workshops is suggested for conveying the knowledge to meteorological
staff, especially at newiy established weather-radar stations.
This
project relates to existing research on cyclone tracks but is intended
to concentrate on their small~scale rather than large-scale features.
Project TC4 - The association of tropical cyclogenesis with large-scale circulation
changes-:-proposes-that-WAO-co:ordInate-a-study-programme-better-to-understand the conditions under which tropical cyclones form within the
ITCZ (or equatorial trough) where the trades and the south-west monsoon
meet, taking advantage of the forthcoming coverage of the tropics by
geostationary satellites.
* Priority 1:

Projects the implementation of which depends initially on WMO funding
only - and which can and should be implemented with highest priority.
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Monsoons

Project Ml

Project M2

Surface water balance in numerical models - is presented as an input
to-MONEX-and-WAMEX-pIannIng~-partlcuIarIy in respect of numerical experimentation programmes.
This will have an immediate economic impact on irrigation problems in tropical countries, for instance. Hydrologists from countries participating in MONEX and WAMEX should become actively involved with the experiments themselves in order to consider appropriate hydrologic~l inputs into meteorological models (e.g.
soil moisture).
Long-term programme for monsoon studies - proposes that WMO encourage
consideration to the
formulation of a plan for continuing over an extended period certain
components of the special observing systems used during the FGGE, MONEX
and WAMEX.
The establishment of regional centres with satellite data
acquisition and computer facilities is recommended in order to undertake long-term monsoon research aimed at better understanding the variability of the monsoon from year to year and so improving prediction
capability.

Members-In-Reglons-I~-II-and-V-to-glve-urgent

Project M3

Factors determining the large-scale circulation in the tropics includ-------------------------------------7-------------------------------ing the seasonal migration of the ITD ITCZ. This project comprises two
parts.:-----------------------------------(a)

A detailed study of tropical data including sea-surface temperatures for the period 1958-1963 already extensively analysed by the
group at MIT under Professor R. E. Newell, with results published
by MIT (The General Circulation of the Tropical Atmosphere,
Vols. I, II by Newell, Kidson, Vincent and Boer, 1972, 1974).

(b)

A review of coupled ocean-atmosphere numerical model experiments
and preliminary results concerning the physical mechanism resulting in planetary-scale tropical circulation such as the Walker Cell.

The studies under (a) will be supplemented using data from GATE and
"Monsoon-77" (to identify details of air-sea exchange of heat, moisture
and momentum) and, eventually, from MONEX, WAMEX and FGGE.
3.

Meteorology of semi-arid zones - tropical droughts

Project AZI -

Data requirements for estimating the likelihood of droughts -Only
statIstlcaI-methods-seem-Ilkely-to-be-usefuI-for-some-ye;;s to come in
estimating the, likelihood of droughts.
It is therefore recommended
that the following data be made available in a suitable form (as recommended by the competent WMO bodies):
8.r~a=-a~eE.a.ae£ E.r~ciP.it9.ti0!l £a1a (totals) for climatologically homo-

geneous areas of 10~ - 105 km 2 on a five-day, ten-day, monthly,
seasonal and yearly basis;
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Maritime data of sea-surface temperature, wind and humidity for
;o;e-k;y-a~e~s of the order of 104 - 10 5 km 2 .
Project AZ3 -

The routine monitoring of the moisture budget over limited tropical
~r~as-~Ith-p~rtIcuI~r-r~fer~nc~-t~-~grIcultur~I-n~~ds~--A-system-f~r

th;-;~uti~;-;~~it~;i~g-~f-th;-p;i;~;y-at;~;ph;;i~-;~isture budget

components (vertically integrated moisture divergence, rainfall and
evapotranspiration) will be set up in specific areas through the collaboration of individual Members and assistance (if required) from WMO.
This will involve rapid dissemination of the information to users, particularly those in agriculture, in forms which are adapted to their
needs. Special problems requiring research are involved, e.g. the
precise way in which soil-moisture content should be specified in relation to particular crops.
4.

Tropical disturbances, in particular the associated rainfall

Pro ject TDl -

Application of meteorological statistical information, particularly
that-relatIng-t~-raInfaII-~ccurrenc~;-t~-regI~naI-ec~n~mIc-n~~ds-:
;;c~~~;nds-that-WM6-a;;a~g;-f~;-th;-p;;pa;ati~~-~f-a-T;ch~icaI-Note

offering advice to Members concerning the wisest use of deriv€d meteorological statistical information in support of economic activity in
tropical countries, having particular regard to the needs of agriculture, pastoralism and water supply. Such advice will need to be based
on regional experience of weather variability (especially as regards
extreme events) and on regional patterns of resource use.
PRIORITY 2*

1.

Tropical cyclones

Project TC2 -

Determination of tropical cyclone intensity - proposes full utilization
~'-the-already-eiIstIng-capa5IIIty-~f-sateIlites to measure uppertropospheric temperature
in order better to determine cyclone intensity,
because of the large variability involved in currently available
methods. The feasibility of using jet aircraft for upper tropospheric
temperature measurements needs to be explored.

Project TC5 -

Economics of tropical cyclone warning services - proposes that WMO
InItIat~-a-pr~Ject-that-~~uld-est~5IIsh-guId~Iines to assist directors
of Meteorological Services within the tropics in making cost estimates
in support of their national cyclone warning services, taking into
account the economic impact.

*

Project(s) the implementation of which depends initially on WMO funding only; the project should be given lower priority than those under
1 if adequate funds for the whole programme are not allocated.

Priority 2:
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Meteorology of semi-arid zones - tropical droughts

Project AZ2 -

Radiation flux studies in the tropics - proposes tbat WMO explore the
posslblllty-of-arranglng-for-an-Int~rnationally co-ordinated research
experiment in radiation flux to be carried out in a tropical area during the early or mid-1980s. Such a study will help to indicate the
extent to which the large area of subsidence (to which the droughtprone, semi-arid regions of the world are subject) is self-sustaining
as a result of radiative feedback processes.

PRIORITY N*
1.

Tropical disturbances, in particular the associated rainfall

Project TD3 -

Observational investigations of particular weather systems and their
assoclat~d-ralnfaII-:-proposes-that-WM5-encourage-Members-In-regI~n~

concern~crto-st~dy- observationally the weather systems (such as the

disturbance lines of West Africa, the monsoon depressions of the Bay
of Bengal, etc.) which dictate the distribution of rainfall in their
region. Of particular significance is the identification of the
structural differences between those systems where the associated rainfall,is below and those where it is above average. Of economic significance is the identification of factors that generate, maintain or
dissipate these systems, and those that dictate their motions and
tracks.
-2.

Projects to be forwarded to CHy for action

Project TD2

*

Priority N:

Investigation of the hydrological cycle in particular regions - proposes
that-WMO-encourage-natIonaI-meteorologIcaI7hydrometeoroIogIcal and
hydrological institutions in the semi-arid and arid zones to investigate,
in selected areas, the surface hydrological cycle involving rainfall,
soil moisture and evapotranspiration of typical vegetation and crops,
with the aim of designing simple models of this cycle.

Projects the implementation of which is not possible until national
funds are committed.

*.

*
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ANNEX I
Part 8
GENERAL PROPOSALS

INTRODUCTORY REMARKS
The proposals made in this annex relate not to specific scientific investigations but to general developments which will need to take place, even if not all the
components of the proposed WHO Research Programme in Tropical Meteorology are to be
implemented. They envisage the main initiatives in tropical meteorology being progressively taken up within the tropical countries themselves. WMO should provide
advice as required and-whenever-possIble-on-the-t~chnIcar-aspects of these proposals.
It should also offer advice to international funding bodies which might, at the request of Members, become involved in financing these developments.
General proposal Gl

Adequacy of observational networks for agrometeorological
and-related-purposes:--Observ~tIo~s-shouid-be-t~ke~-~t-e~ist

I~g-~eteorologIcaI-observing stations, selected so as to give
good spatial coverage of radiative fluxes, evaporation, soil
temperature and other parameters of importance to agriculture,
hydrology and forestry.

General proposal G2

Training in ancillary disciplines for tropical meteorologists.
{~J--f~aI~I~g-progra~~es-for-tropIc~I-~eteorologIsts-shoula--

be broadened to include familiarization courses dealing with
the interaction between the atmosphere and natural ecosystems,
crops, soils and surface-water balance. (b) Scientists with
specialist training in these areas should be appointed, where
desirable, to work. alongside atmospheric scientists.
General proposal G3

Numerical weather-prediction centres with large computer
tacIlItIes-In-troplcaI-regIons:--M~mb~rs-wIih-prIncIpaI-cen

tres-I~-the-tropIcs-shoula-seriously consider the possibility

of acquiring high-speed computers on a time-sharing basis with
non-meteorological users, taking into account the cost-effectiveness of the use of a large computer and the services such
facilities will render to other countries. The location of
such NWPcentres should be agreed upon, taking into account
the existing facilities under WWW.
General proposal G4

Reception and storage of geostationary s9tellite data by
ce~tres-In-tropIcaI-regIons:--Me~bers-co~cerned-are-Invlted

to
conslder-ihe-possI6IiIiy-ot setting up major regional centres
capable of receiving in real time high-resolution images from
the appropriate geostationary satellite and of carrying out
data processing and analysis of this satellite information.
Plans for processins and storing (even temporarily) these data
for climatological and research purposes should be drawn up
in good time so that these can be brought into operation as
soon as the data become available.

ANNEX

II

Annex to paragraph 10.3 of the general summary
MAIN FEATURES IN RESEARCH DEVELOPMENT AND RECOMMENDED STUDY ITEMS
ON THE USE OF SATELLITE DATA

(1)

Indirect (temperature and humidity and precipitation) soundings of the atmosphere from operational and research .atellites
Main features
(a)

Since 1972, VTPR temperature profile data have been available from the
NOAA operational satellites. Accuracy assessments of these data have been
performed in various ways at several centres, and are summarized in the
draft text for the WMO Technical Note on "Quantitative meteorological dat_a
from satellites". The root mean square errors of the retrieved temperatures
range froin less than 2.00C for some levels and seasons in the tropics to
near 3.0OC close to the Earth's surface and the tropopause in middle and
high latitudes. Assessments of temperature soundings from the research
satellite NIMBUS 6 have only recently commenced and preliminary results
indicate an absolute accuracy somewhat better than VTPR.

(b)

The fine-scale vertical structure of relative humidity is not resolved by
current retrievals, but simulation studies indicate that it should be possible to estimate total precipitable water quite accurately. While realizing the difficulties in obtaining reliable verifications, it is nevertheless believed that an increased effort should be made to assess humidity
soundings.

(c)

The results of data impact tests using VTPR profiles have so far indicated
a rather small impact on forecasts, but this may have been due in part to
a failure to exploit fully the information contained in the data. Impact
tests should use assimilation procedures which take greater account of the
particular characteristics of the data; namely their ability to define
layer mean temperatures and horizontal gradients.

(d)

Experimental data sets which have similar characteristics to future operational systems (e.g. TIROS-N) are already available. NIMBUS 6 data sets
could be obtained from the appropriate satellite data centres and be used
by research groups in assimilation studies directed towards optimizing the
use of data when they become operational.
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(e)

(2)

Recommended study items:

(i)

Accuracy assessment of VTPR temperatures from NOAA series satellites
and NIMBUS 6 satellites;

(ii)

Future.accuracy assessment inconnexion with "active" synoptic
situations;

(iii)

Increased effort to assess the accuracy of humidity soundings;

(iv)

Data impact evaluations of temperature soundings;

(v)

Examination of the utility of radiance fields and their relationships to conventional weather patterns;

(vi)

Use of retrieval procedures based on a three- or four-dimensional
approach rather than the current approach considering vertical
columns independently.

Wind estimates from cloud motions observed with geostationary satellite data

Main features

I

(a)

Wind estimates based on infra-red window observations from the SMS and
GOES satellites have been made operationally by NESS since mid-1974 when
SMS-l was launched prior to GATE. Qualitative judgements have indicated
that these various satellite wind vectors hove been of much value in both
operational and experimental numerical prediction. However, as yet there
have not been any tests designed to measure specifically the impact of
these satellite winds on the forecasts.

(b)

Some verification of SMS and GOES wind vectors against rawinsondes was
made by Hubert (ref. COSPAR Symposium Proceedings, June 1976, and the
draft of the WMO Technical Note on "Quantitative meteorological data from
satellites"). These results showed that about 70-80 per cent of the cloud
vectors represented the synoptic scale of motion with about the same
accuracy as rawins. This suggested that these two types of data should be
combined in synoptic-scale analyses to take advantage of the substantial
increase in spatial coverage and density afforded by satellite observations.
The effects of vectors which deviated widely from the rawins could generally
be s~ppressed b~ the usual analysis techniques. Research and development to improve the accuracy of wind vectors are proceeding, both in the
more selective choice of cloud tracers and in the improvement of cloudheight estimates. Meanwhile, however, attempts should be made to develop
some measure of reliability that could be attached to each wind vector.
This would be very useful in allowing the analysis system to give a more
appropriate weight to each vector.
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(3)
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{c}

The forthcoming situation with regard to wind vectbrs from geostationary
satellites involved the question of compatibility in quality and quantity
of wind vectors obtained by the various operating countries. The compatibility test instituted by the EC Panel of Experts on Satellites yields
some useful information regarding the degree of agreement with the test
set of SMS-l data. Since further modifications in methodology will have
taken place by the time the various satellites are in operation, it was
recommended that a well-controlled, impartial comparative verification
programme be established on a continuing basis. This matter has been
brought to the attention of the EC panel, which has encouraged satellite
operators to undertake the study on such a programme and periodically
report the results to the WHO Secretariat.

(d)

Recommended study items:
(i)

Design of impact tests of satellite wind on the forecasts (in support
of the WWW and the FGGE);

.(ii)

Development of the reliability measure attached to each wind vector;

(iii)

Consideration by numerical modellers of the value of further improvements in middle cloud tracking;

- (iv)

More efforts to improve tropical wind information provided by geostationary satellites;

(v)

Establishment of a well-controlled, impartial comparative verification programme, including comparisons of satellite winds with rawin
and aircraft winds.

Sea-surface temperatures and other surface parameters derived from satellite data
Main features
(a)

In assessing the status of current and planned activities in the use of
satellite observations for mapping sea-surface temperatures, it has been
stressed that the use of this parameter is valuable in disciplines ranging
from operational application to numerical weather-prediction models (parameterization of sensible heat and water-vapour fluxes) as well as to
research applications in the field of monitoring climate variations.

(b)

The current status of sea-surface temperature production is as follows:

(i)

The operational product in the U.S.A. is based on the SR infra-red
images (approximately 8 km resolution). Radiances are analysed
in 100 km x 100 km field and corrections for water-vapour absorption and cloudiness are performed by using simultaneous VTPR radiances. Verification of these data against ship observations shows
RMS deviation of about 2.0OC.
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(ii)

In the U.S.S.R., sea-surface temperatures are extracted from the
METEOR medium-resolution IR radiometer (approximately 50 km resolution) and are displayed as maps of about 250 km resolution. Separation between cloudy and cloudless areas is performed manually.

(iii)

In France, sea-surface temperatures are extracted from VHRR images
(1 km resolution) over the north-east Atlantic. Analyses ~f both
visible and IR radiances are used to filter cloudiness. Atmo~
spheric attenuation corrections use VTPR water-vapour channel
radiances. The final product has a resolution of about 60 km, and
the RMS deviation is about 1.0oC.
-

(iv)

Contrast-enhanced and colo~r-coded VHRR IR images showing the fine
structure of sea and lake surface temperatures are produced in the
U.S.A. for local applications.

(c)

Plans for using geostationary satellite images for sea-surface temperature
retrieval are reported by the U.S.A., the U.S.S.R., Japan and ESA. Geostationary satellites will allow better filtering of the clouds by means
of time-analysis, but the absolute accuracy of measurements will be limited
by the inadequacy of the in-flight calibration mechanism (the blackbody reference cannot be external to the radiometer in spinning satellites).
A procedure for calibration and making compatible the measurements from
the different satellites had to be settled (ground truth and/or comparison with polar satellite measurements).

(d)

Recommended study items:

(i)

Continuous review of the activities-in the use of satellite seasurface temperature observations for operational as well as research
purposes;

(ii)

The review of new techniques such as the derivation of sea-level
pressure;

(iii)

Standardization of procedures for calibrating and making compatible
sea-surface temperature measurements from different satellites (this
matter has been brought to the attention of ClMO);

(iv)

Study to resolve the basic problems (cloud filtering, atmospheric
correction, absolute calibration and compatibility of satellite
sea-surface temperature observations);

(v)

Study on land-surface temperature mapping.

ANN E X

III

Annex to Resolution 15 (CAS-VII)
RECOMMENDED TOPICS FOR STP-METEOROLOGICAL RESEARCH

Correlative and morphological studies
(a)

The determination of the spatial and temporal morphologies of STP-M relations;

(b)

The magnitude and phase of tropospheric and stratospheric height response
to STP phenomena;

(c)

The effect of initial meteorological conditions prior to key dates on STP-M
relations;

(d)

Tropospheric pressure response to short-lived solar phenomena;

(e)

Longer-scale solar signals in standing atmospheric pressure waves of planetary scale;'

(f)

Association between long-term geomagnetic variations and tropospheric
circulation.

Studies of physical mechanisms
(g)

Variaticins in solar radiation, especially below 300 nanometres;

(h)

Determination of the spectral bands of the solar electro-magnetic radiation
responsible for STP-M relations;

(i)

Atmospheric resonance effects from relatively small variations of solar
radiation;

(j)

Changes in the tropospheric thermal energy balance following alterations to
the heat-absorbing layers which may be influenced by STP phenomena, including cirrus cloud formation, NO creation, ozone destruction, and thunderx
storm occurrence;

(k)

Chemical composition changes in the troposphere and stratosphere following
short-lived'SQlar phenomena;
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(1)

Atmospheric transport characteristics of electric potential variation
associated with STP events;

(m)

The effect on the troposphere of changes in stratospheric and mesospheric
winds following STP events.
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Annex to Recommendation 1 (CAS-VII)
GUIDANCE MATERIAL FOR THE IMPLEMENTATION OF METEOROLOGICAL
INVESTIGATIONS OF THE HIGH ATMOSPHERE

1.

Balloon ascents

1.1
For.climatological purposes balloon data from all parts of the world are
required on a regular basis up to the 10 mb (30 km) level in order that mean values
and standard deviations can be obtained.
1.2
It is desirable that high-level balloon ascents for pressure, temperature
and wind should be made at all locations where special high-atmosphere programmes
such as meteorological rockets, vertical distribution of ozone (sondes or Umkehr),
meteor-trail, cosmic ray or ionospheric drift studies are carried out.
1.3
A skeleton. network of high-level balloon ascents should be provided to augment the data obtained by rocketsondes at the 30, 35 and 40 km levels.
1.4
Where meteorological rocket ascents are made at least once a week, highlevel ballopn ascents should be carried out daily or twice daily.
2.

Meteorological rocket ascents

2.1
It is very desirable to obtain synoptic measurements of wind and temperature
(or density) by means of meteorological rockets up to the mesopause and higher if
possible. The meteorological rocket network should therefore be expanded to as many
areas as possible with regular ascents with the object of establishing first the
basic climatology and, second, the detailed structure of synoptic systems. Since
current thermodynamic sensors for these carriers are unsuitable for use above 55 km,
Members are encouraged to develop sensors for the higher levels and to ensure early
publication of any successful development in this field.
2.2
Regional co-ordination should be sought in the selection of rocketsonde stations to ensure as far as possible that networks of stations provide optimum results.
2.3
In order to provide ready means of extending present climatological data,
authorities making regular rocket ascents should be encouraged to provide monthly
station summaries giving means and standard deviations of the parameters measured.
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Specialized investigations

3.1
Members with appropriate facilities are encouraged to develop sensors for
the measurement of the following observations and to ensure early publication of successful developments:
The solar spectrum below 3000 ~ at all levels from the tropopause upwards;
The composition of the atmosphere and its variability (including that of
the minor constituents), especially above balloon altitudes;
The radio-determination of winds from meteor-trail observations;
The use of trails of sodium vapour and in particular night luminous trails
to investigate the diurnal variations of wind and tidal motions above the
mesopause;
. The use ofE-layer drifts for wind measurement by comparison with other
techniques and subsequently, if possible, their exploitation in helping
to establish a wind climatology.
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Annex to Recommendation 3 (CAS-VII)
SCIENTIFIC OBJECTIVES OF THE STUDY PROGRAMME ON
ATMOSPHERIC RADIATION AND AEROSOL RESEARCH
1.
Studies of the radiation, c~aracteristics of the "surface-atmosphere" system
(in particular the sy;tem's albedo, the absorbed radiation distribution between the
atmosphere and the surface, the radiative heat exchange, etc.) in different climatic
zones
2.
Studies of the concentration field of atmospheric aerosols, their size distribution, chemical composition, complex index of refraction and variability of
these characteristics in different climatic zones
3."
The continuation of the investigatioAs similar to the U.S.A. Climatic Impact
Assessment Programme (ClAP) of the stratospheric composition (minor gaseous components and aerosols), its influe~ce on radiation transfer and possible climatic effects
4.
Laboratory studies of the origin and formation of the size distribution and
the optical characteristics of aerosol particles~
5.
Laboratory studies of the photochemical processes of the formation of stratospheric gaseous composition, investigations in'the absorptiori spectra of minor
gaseous components

6.

"The development and applicati6n of surface, aircraft and satellite techniques
of aerosol remote sensing aimed at the fullest possible determination of aerosol
properties

7.
The development and applica~ion of direct and indirect methods of investigating the microphysical and parameters of clouds (~specially cirrus clouds)
8.
The working out of approximative methods: for calculating the radiation characteristics of the real" atmosphere intended for parameterization of radiation processes in the numerical modelling of the general atmospheric circulation and in the
theory of climate
9.
Theoretical studies of radiation transfer in the real atmosphere and the comparison of the results of calculations with experimental data
NOTE:

The scientific objectives enumerated above can be resolved by conducting interrelated (in d number of cases synchronou~) theoretical and laboratory studies
including surface, aircraft and satellite investigations in various climatic
and ecological conditions.
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Annex to Recommendation 4 (CAS-VII)
TEXT FOR INCLUSION IN THE WMO TECHNICAL REGULATIONS
Chapter B.2
METEOROLOGICAL RESEARCH PRACTICES

'.

l'

Units

I

i

LB. 2~71.1
Except where \>JMO practices, indicat'e otherwise, Members should use the Inter:national
System of Units (51 units), as defined by the International Organization for Standardization (ISO), in scie'nU fic publications and other scientific documents.
NOT E
Guidance on the use of these units is given in the International Meteorological Tables (WHO - No. 188) and in "51 units and recommendations for the use of
their multiples and of certain other units" (International Standard 150-1000-1973).

I
I

I
I;
,I

!I
I

Standard atmosphere
Members should use as the standard atmosphere the ISO Standard Atmosphere as specified
in International Standard ISO-2533~

Observations for research purposes

Source:

*

Derived from Resolution 10 (EC~XXVI)
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Observations which can only be carried out occasionally because of difficulty or
expense should be scheduled for World Geophysical Days and World Geophysical
Interval~~

Members should observe four basic World Geophysical Intervals each

Sources:

*

- Derived from Resolution 27 (EC-XXVIII)

** - Derived from Resolution 27 (EC-XXVIII)

year~*
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