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GENERAL SUMMARY OF THE WORK OF THE SESSION

1.

OPENING OF THE SESSION (agenda item 1)

1.1
The tenth session of the Commission for Atmospheric Sciences of
the World Meteorological Organization was held in Busing-Palais, Offenbach,
from 17 to 26 April 1990, at the kind invitation of the Government of the
Federal Republic of Germany.
The session was attended by 73 delegates
representing 43 Members, and three obse-rvers from non-WMO Members and
international organizations.
The complete "list of participants is given as
Annex I to this report.
1.2
The president of the Commission, Professor F. Mesinger, declared
The president
the session open at 10.08 a.m. on Tuesday 17 April 1990.
introduced speakers participating in the opening ceremony.
1.3
On behalf of the Government of the Federal Republic of Germany,
Dr W. Knittel, Deputy of the Federal Minister of Transport,
welcomed
participants.
Dr Knittel expressed satisfaction that his Government had the
opportunity to host this session of the Commission. He pointed out that the
issues to be considered by the Commission were at the forefront of public
attention as never before as a result of the growing concern and interest in
potential environmental change.
Dr Knittel declared that the Government of
the Federal Republic of Germany was fully aware that threats to the
environment could not be overcome by national action alone but would depend on
concerted international efforts in which the World Meteorological Organization
and its technical commissions had a leading role to play. With this in mind,
the Government of the Federal Republic of Germany was allocating rapidly
increasing funding to environmental research activities and investigations.
Dr Knittel continued by stressing that, whilst much discussion at this session
of the Commission would rightly be devoted to problems of environmental
research, other important meteorological questions should not be neglected.
The need for and value of accurate weather forecasts had been underlined in
vivid fashion by the severe winter storms experienced in Europe in recent
months.
As well as providing warnings of damage to life and property in
extreme situations, the benefit-cost ratio of producing weather forecasts was
very high when taking into account the advantages obtained from applications
of forecasts in numerous areas of economic activity. Much work had been done
in the Federal Republic of Germany in improving the accuracy of forecasts, but
Dr Knittel was of the opinion that the efforts of the World Meteorological
Organization and the Commission were also responsible in considerable part for
these improvements. In particular, weather systems did not recognize national
boundaries; only free exchange of meteorological data could provide the basis
for accurate forecasts.
Dr Knittel concluded by wishing participants success
in the discussion of the questions to be taken up by the Commission at this
session.
1.4
The Secretary-General of the World Meteorological Organization,
Professor G.O.P. Obasi, greeted participants and expressed to the Government
of the Federal Republic of Germany sincere thanks for the invitation to hold
the session of the Commission for Atmospheric Sciences in Offenbach and for
providing such excellent facilities.
He wished particularly to thank
Dr H. Reiser, the Permanent Representative of the Federal Republic of Germany
\"lith WMO, and his staff for their efforts in ensuring the smooth organization
and running of the session. Professor Obasi also acknowledged the work done
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by the president of the Commission, Professor F. Mesinger, and the
vice-president, Dr D.J. Gauntlett, in overseeing the affairs of the Commission
in the intersessional period. Professor Obasi continued by recalling that it
was nearly 40 years ago that the first World Meteorological Congress in 1951
had decided to establish the Commission for Aerology, later renamed as the
Commission for Atmospheric Sciences.
He then reminded the Commission of
recent international developments which placed even greater importance on the
WMO atmospheric research and environment activities.
Firstly, there was
growing recognition at the highest political levels in all countries of the
importance of environmental problems. Secondly, increasing emphasis was being
given to improving the prediction of severe weather events, better to protect
lives and property, as underscored by the launching in January of the United
Nations International Decade of Natural Disaster Reduction.
The successful
planning and implementation of the WMO Atmospheric Research and Environment
Programme would enable WMO and its Members to provide the authoritative
scientific voice on the state and behaviour of the atmosphere and climate of
planet Earth.
Turning to specific questions to be addressed by the
Commission,
Professor Obasi
stressed the
primary importance
of
the
Commission's co-ordinating role in world-wide monitoring of atmospheric
composi tion through the Global Atmosphere Watch.
Professor Obasi observed
that study of tropical meteorology continued to deserve special attention
because of the large population living in the tropica.1 belt who are subject to
extreme meteorological events such as tropical cyclones or intense droughts.
Progress in understanding these phenomena would have major socio-economic
benefits for many nations.
The Secretary-General emphasized that, since
atmospheric and environmental questions were planet-wide in scope, the
co-operation of all nations and all other institutions and agencies concerned
was essential in tackling them and in protecting the global environment for
present and future generations of mankind.
Yet this requires increased
technical co-operation and transfer of technology to allow each nation to
measure their own atmospheric conditions and to assess the impact of possible
climate change.
Professor Obasi underlined the duty of all to work together
in this direction.
Such considerations were the motivation for the launching
by WMO of a Special Fund for Climate and Atmospheric Environmental Studies
which would facilitate the implementation of the Global Atmosphere Watch.
Professor Obasi concluded his address by wishing participants constructive
discussions and an enjoyable stay in the Federal Republic of Germany.
1.5
Mr K. Weimar, Minister for the Environment of the Federal State of
Hessen, conveyed greetings from the Prime Minister of the State of Hessen,
Dr W. Wallmann, and spoke of the pleasure of the State authorities that the
Commission. session was being held in Hessen.
Mr Weimar continued by
emphasizing, in his turn, the importance of international co-operation in
tackling environmental problems and the need for free exchange of all
meteorological and relevant environmental data.
Indeed, much more data was
required for studying environmental questions and laying the basis for changes
in activity that might be necessary in industrialized countries to mitigate
environmental damage. Mr Weimar drew the analogy with predictions of "smog".
The forecasts did not eliminate the phenomenon but did allow sensible
precautions to be taken to avoid risk to human health. AS a Minister for the
Environment, Mr Weimar explained that he could put forward a whole series of
wishes for the health of the environment.
Mr Weimar concluded by wishing
delegates a successful session and a pleasant stay in Hessen.
1.6
Mr H. Nickel, Mayor, Deputy of the Lord Mayor of Offenbach, gave,
on behalf of the City of Offenbach, a warm welcome to participants in the
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Commission session.
He was grateful that the Government of the Federal
Republic of Germany had selected Offenbach as the location for the session.
Mr Nickel added that the citizens of Offenbach felt a special relationship
with meteorology because of the siting of the headquarters of Deutscher
Wetterdienst in their town.
It was always hoped that this would help in
improving the weather in Offenbach!
In any event, the presence of Deutscher
Wetterdienst had contributed to Offenbach becoming widely'.known throughout the
world.
Mr Nickel continued by speaking briefly of the history of Offenbach,
which had celebrated its first thousand years as a city in 1977, and of the
relationship with its large neighbour, Frankfurt.
Whil~t there was much in
common, there were also marked differences.
On a more serious note, Mr.
Nickel remarked that, whilst he and his fellow citizens were happy with the
economic prosperity of their region, the high levels of production and
consumption which went with this prosperity were at least in part responsible
for environmental problems.
The Mayor realized that people's expectations
might have to change if current threats to the environment were to be
reduced. Mr Nickel' concluded by hoping that delegates would have some free
time from the discussions at the session to be able to experience the varied
cultural attractions which Offenbach and the local region had to offer as well
as the wide range of excellent gastronomy.

1. 7
Dr H. Reiser, Permanent Representative of the Federal Republic of
Germany with WMO and President of Deutscher Wetterdienst, greeted all
participants on behalf of the staff of his service.
This was the first
occasion that a Commission session had taken place in Offenbach and the first
time that the Commission for Atmospheric Sciences had met in the Federal
Republic of Germany. Dr Reiser noted that overseeing progress in atmospheric
science was a fundamental responsibility of the Commission. He was proud that
Deutscher Wetterdienst had always been in the forefront of this progress. He
recalled the seminal work of Ertel in the 1940s in developing the concept of
potential vorticity and its conservation, leading to the implementation of
practical numerical weather prediction by Hinkelmann and Hollman in the
1950s.
In 1965/66, Deutscher Wetterdienst established its own NWP centre
producing forecasts using an unfiltered barotropic model, graduating to a dry
barocli~ic model by the end of the 1960s.
In the 1970s PFimitive equation
models were introduced world-wide.
This whole period was marked by a steady
increase in the accuracy of weather forecasts.
Dr Reiser then spoke of the
further stimulus provided to the development of numerical weather prediction
by the Global Weather Experiment in 1979, providing for the first time global
data coverage.
The establishment of ECMWF had also been important for
Deutscher Wetterdienst, providing a significant supplement to national
Meteorological Services in the field of medium-range forecast and research.
Deutscher Wetterdienst itself had now acquired CRAY Y-MP supercomputer and was
on the verge of introducing a new operational NWP system.
Dr Reiser wished
the Commission session all
success
in its deliberations and assured
participants that Deutscher Wetterdienst would willingly provide all possible
assistance.
1.8
The president of the Commission, Professor F. Mesinger, spoke of
the honour he felt in presiding over the session of the Commission.
He
expressed gratitude for the kind invitation of the Federal Republic of Germany
to hold the session of the Commission in Offenbach, to the authorities of
Offenbach for the palatial accommodation and to the President and staff of
Deutscher Wetterdienst for the excellent organization of the session.
It was
particularly appropriate that the Commission for Atmospheric Sciences should
meet in the Federal Republic of Germany, which had a long history of
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outstanding contributions both to atmospheric science and to international
co-operation in meteorology.
Professor Mesinger continued by . thanking
delegates for making the effort to be present at the session and the
Secretary-General of WMO for the preparations for the session and support
provided.
In reviewing the work which lay ahead, Professor Mesinger
underlined the words of previous speakers pointing to the increasing concern
for the future of the Earth's environment; this concern must. be kept fully in
mind during the Commission's discussions. He drew attention to the important
advances that continued to be made in weather prediction an~, in particular,
the promising results in forecasting the location and ip.tensity of heavy
precipi tation events and tropical cyclones and the increase in accuracy and
period of useful skill of medium-range forecasts.
Substantial economic
benefits could be obtained from accurate weather predictions and it was the
Commission's responsibility to contribute to further progr~ss in this regard
and to ensure that developing as well as developed countries would all profit
fully from the advances achieved.' In conclusion, Professor Mesinger reminded
delegates that it was their mutual privilege and challenge to influence the
way in which crucial topics in atmospheric sciences would be addressed
internationally in the coming four years.
It was therefore of utmost
importance to achieve agreement at the session and make clear recommendations
on the way forward.
1. 9
On behalf of the World Meteorological Organization and the
Commission for Atmospheric Sciences, the Secretary-General then presented
citations to two eminent scientists participating in the session who had long
played a leading role in developing and guiding the Commission's activities.
The first citation was presented to Dr W.L. Godson in recognition of nearly
forty years of continuous membership and contribution to the Commission,
including serving as its president (1973-1977). The second was presented to
Professor R.P. Pearce in recognition of his many years contribution to the
advancement of atmospheric science, particularly in his capacity as chairman
of the CAS Working Group on Tropical Meteorology during the past 16 years.
The Commission expressed its spontaneous and heartfelt appreciation of these
awards.

2.

2.1

ORGANIZATION OF .THE SESSION (agenda'item 2)
. Consideration of the report on credentials (agenda item 2.1)

The representative of the Secretary-General reported to the
Commission on the status of the credentials received.
In accordance with
General Regulation 21, the Commission agreed to accept the credentials of the
delegates named 1n the list prepared by the
representative' bf the
Secretary-General.
It was considered unnecessary to establish a Credentials
Committee.

2.2

Adoption of the agenda (agenda item 2.2)

The Commission adopted the agenda, which is reproduced as Annex II
to this report, together with a list of the relevant supporting working papers.
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Establishment of committees (agenda item 2.3)

Nomination Committee
2.3.1
In accordance with General Regulation 24, a Nomination Committee
was established consisting of Mr Z. Mumba (Zambia), Professor S. Panchev
(Bulgaria) and Professor R. Pearce (UK).
Co-otdination
Committee
----2.3.2
In accordance with General Regulation 27, a
Co-ordination
Commi ttee was set up composed of the president, vice-president, the chairmen
of the two working committees (see paragraph 2.3.4) and the representative of
the Secretary-G~neral.
A representative from the local secretariat was
invited to participate.
~o~it~e~ fo£ ~o=o£din~ting ErQPQs~l~ for £aEPo£t~u£s_a~d ~e~~r~hip_of
!!O£king grQuEs

2.3.3
A committee for co-ordinating proposals for rapporteurs and
membership of --warking groups was established consisting of the president,
vice-president,
Dr E. W. Bierly
(USA),
Dr W. L. Godson
(Canada),
Dr C. H. Matarira
(Zimbabwe),
Dr A. D. Moura
(Brazil),
Dr Yu. S. Sedunov
(USSR), Mr R. Suryanarayana (India) and Professor J.-J. Zhang (China).
~oIking committees

2.3.4
Two working
various agenda items:

committees

were

set

up

to

examine

in detail

the

(a)

Committee A to deal with questions under agenda items 5, 7, 9 and
12.
Dr D. J. Gauntlett
(Australia)
s_erved as chairman and
Dr N. Veltishtev (USSR) as vice-chairman;

(b)

Committee B to deal with questions under agenda items 4, 6 and 8.
Dr A. D. Moura (Brazil) served as chairman and Professor W. Bohme
(German Democratic Republic) as vice~chairman.

The Conunission agreed to discuss items 3, 10 and 11 as a Conuni ttee of the
Whole.

2.4

Other organizational matters (agenda-item 2.4)

Under this item, the Commission decided on its working hours. The
Commission agreed that the decisions arrived at for each agenda item would be
recorded in the general summary of the work of the session and that summarized
minutes of plenary meetings would not be necessary.

3.

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

3.1
The Commission noted the report of the president and thanked him
for his actions on behalf of the Commission during the intersessional period
which they endorsed.
It referred the discussion on specific topics to the
relevant agenda items.
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3.2
In addition to an overview of the activities of the Commission and
a summary of the recent developments in some important areas of atmospheric
sciences, the president briefly informed the Commission of a meeting of the
CAS Advisory Working Group held in Reading, United Kingdom, in August 1989 and
recommendations made with respect to the structure of CAS working groups and
rapporteurs.
3.3
The Commission agreed that a simplified structure would facilitate
the work on various issues and would improve the effective discharge of
responsibility by the Commission.
Suggestions were made to explore the
possibility of nominating, for example, a chairman for each of the three
groups
overseeing
the
activities
on weather prediction and tropical
meteorology in addition to the individual rapporteurs.
Furthermore, the
participation of other rapporteurs in the relevant activities of the groups,
if expertise in their fields of responsibilities were required, was encouraged.
3.4
The Commission, noting the valuable work carried out by the CAS
Advisory Working Group, agreed that this group should be re-established with
the same terms of reference and adopted Resolution 1 (CAS-X)
Advisory
Working Group of the Commission for Atmospheric Sciences.

4.

GLOBAL ATMOSPHERE WATCH (agenda item 4)

4.1

Atmospheric chemistry and air pollution (agenda item 4.1)

4.1.1
The Commission commended its Working Group on Environmental
Pollution and Atmospheric Chemistry, which also serves as an' EC Panel of
Experts and especially to the chairman Dr D. Whelpdale for the creativity and
initiatives in responding to the intense public interest throughout the world
concerning environmental
issues,
many of
which
directly' involve
the
atmosphere.
As
a
result
the
World Meteorological
Organization and
particularly the Commission ,for Atmospheric Sciences will attain a more
substantive leadership role in these environmental matters.
The most acute
concerns being addressed where WMO has asserted its lead role are those'
involving the emission of , long-lived gases that 'change the chemical
composition of the atmosphere, ,the transport and cycling of pollutants and
other
hazardous
materials
through the atmosphere,
and the potential
c0I1sequences of these on the earth's environment and climate. ',4.1.2
Amongst the numerous activities recommended and being carried out
by the EC panel/working group and subsequently approved by the Executive
Council is the in-depth review of the Background Air. Pollution Monitoring
Network (BAPMoN) to improve the component programmes involving precipitation
ch.amistry ,turbidity, carbon dioxide' and surface ozone which -is now nearing
completion 'and the creation of a new major WMO - prog'raIlime, the Global
AtmO'sphere Watch (GAW) , which is being designed to, integrate and enhance global
monitoring and research activities concerning' environment and atmospheric
chemistry with WMO leadership.
Other approved recommendations include the
need for the re-evaluation of past ozone records and timely data reporting of
all atmospheric composi tioIi measurements' by Members;
arrangements between
technologically advanced and developing Members to enhance monitoring and
model
applications;
and ,improved interaction betweenWMO and other
international bodies on global environmental initiatives.
Specific comments
concerning these recommendations which are designed to serve as basic guidance
for future activities are recorded in the following paragraphs.
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4.1.3
The establishment of the Global Atmosphere Watch (GAW) was
strongly endorsed by the Commission. All Members were implored to re-assess
their present GAW activities and strive to strengthen measures for their
implementation. The GAW will serve as the "umbrella" WMO envirorunental system
and will incorporate existing networks such as the Global Ozone Observing
System (00 3 0S), an augmented BAPMoN and some regional networks to enhance
WMO involvement and level of acti vi ty in global monitoring and research into
envirorunental
pollution and atmospheric chemistry.
Its
programme of
measurements
will
include
climate-change
and
ozone-depletion
related
parameters as top priority and vertical distribution:measurements of selected
parameters as a priority. A fundamental concept of GAW to which all Members
were urged to comply was that atmospheric composition observations must be
given· the same importance as that given to the classical meteorological
parameters such as temperature, wind and precipitation.
This point was
strongly supported by the Commission.
4.1.4
It was recognized that there was an urgent need to initiate
greater quality control measures both at the level when Members provide the
basic data as well as at the international level where some Members have
graciously provided facilities for World Data Centres.
Procedural and
consistency checks should be introduced, if not used' already, at every level
to ensure that top quality-controlled data are available for use.
-The
Secretary-General should arrange with the Members hosting the World Data
Centres to upgrade their quality control systems periodically to ensure the
best quality output possible and to prepare data availability and quality
reviews every two or three years.
4.1. 5
The
emphasis
placed on climate and ozone change related
measurements in the development of a new monitoring programme for observatorytype stations of global importance was supported by the Commission.
The
manner in which the desirable locations for these stations were recommended in
suitable areas of Africa, South America, South-East Asia and the Pacific, as
well as in continental Asia, Siberia and the Arctic by involving experts
representing UNEP, IGBP/IGAP, EMEP and the JSC was considered exemplary.
Members were urged to extend special efforts to ensure the establishment of
and to maintain continuous atmospheric composition observational programmes at
these locations. The WMO Secretariat was encouraged to take innovative action
and seek means for implementing this activity.
4.1. 6
The Commission noted with satisfaction that the USSR (3 to 4
stations), China, Japan and Saudi Arabia had responded promptly to the appeal
to establish new observatory-type stations which they were in the process of
setting up. In this respect, the Commission noted that, in order to establish
new or transform existing stations into full global stations, there was a need
to provide them with standard equipment. The Secretary-General was therefore
requested to explore effective ways and mechanisms to this end by strongly
encouraging bilateral and multilateral co-operation and assistance.
The need
for regular intercalibration of instruments used at GAW stations was also
stressed. Another positive step related to the development of GAW and noted
with appreciation by the Commission was the continuous operation of existing
WMO World Data Centres and the establishment of the new WMO World Data Centre
for Greenhouse Gases in Tokyo.
4.1. 7
With respect to various atmospheric components measured in GAW,
the opinion was expressed that atmospheric electricity was an important
parameter which should be measured in order to detect possible changes in the
electrical state of the global atmosphere.
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4.1.8
The Commission also recommended that some GAW global and regional
stations should be used as nuclei for integrated monitoring, especially of
substances related to climate change.
4.1. 9
Satisfaction was expressed at the action taken to sponsor and/or
organize workshops and conferences of international importance such as those
held concerning the analysis and evaluation of atmospheric ozone and CO 2 ,
the monitoring and assessment of the changing composition of the troposphere
and the state of the ozone layer. The organization of similar conferences in
the next financial period was considered an essential step in which WMO
provided forums for both the assessment and dissemination of scientific
information.
4.1. 10
The continued invol vl3ment of CAS through the EC Panel/CAS Working
Group in the acid rain and long-range transport of pollutants programmes
conducted in North America and in Europe was encouraged as was the close
contact being maintained with the EC Working Group on the Accidental Release
of Hazardous Materials.
Progress in transport modelling could thus be
followed and the knowledge acquired could also be widely disseminated for the
benefit of those Members who do not possess the required scientific -facilities
of their own.
4.1.11
The concept of "twinning" of Members' environmental activities
where countries with advanced technical and research capabilities would assist
others having less-developed capabilities was also encouraged as a manner in
which effective monitoring in under-represented areas of the world could be
facilitated.
The offer of Finland to provide assistance for establishing
global GAW stations in South America and Africa and co-operation between China
and the USA to establish a global-observatory station in northwest China are
illustrations of the effectiveness of this approach.
4.1.12
The Commission noted with approval the intensifying studies
concerning marine-atmosphere exchange of pollutants. In particular the report
prepared by the WMO-led Working Group of the Group of Experts on the
SCientific Aspects of Marine Pollution (GESAMP) that the atmosphere may play
the major role in polluting the marine environment and the fact that for some
dissolved trace metals,
synthetic organics and nitrogen species, the
atmospheric input dominates the riverine inpu;t was considered to be highly
significant. Further study of atmosphere-ocean interaction of pollutants, and
of the relationship of marine pollution and climate change along with
continuous emphasis on monitoring and assessing the role of long-range
transport of pollutants was strongly recommended.
4.1.13
The Commission agreed that it was a crucial time for the continued
development of tools and the search for solutions to atmospheric environmental
problems. In its well-placed position as a highly respected, scientifically
credible international organization,WMO, assisted by CAS, can contribute to
humankind's understanding of, amelioration of, and response to these issues ~
To realize this potential the Members of the Organization as a whole, during
the coming years, must place more emphasis and give highest priority to
atmospheric environment-related research, monitoring and assessment. This is,
in large part, the role of CAS and therefore by Recommendation 1 (CAS-X) the
Commission re-established its Working Group on Environmental Pollution and
Atmospheric Chemistry.
It also requested that
the Executive Council
favourably consider the re-appointment of this group as a joint EC Panel of
Experts/CAS Working Group in order to assert better co-ordination of. the WMO

GENERAL SUMMARY

9

environmental activities and to properly discharge its responsibilities of
advising and co-ordinating in all aspects of atmospheric environmental
issues. Among the top priorities of the panel/working group in the immediate
future are the implementation of the GAW global observatory station programme
and scientific assessments of selected atmospheric environmental issues. The
Commission endorsed the proposals of the current EC Panel/CAS Working Group
that in future experts with specific responsibilities be designated to report
directly to it as the need arises (e.g. on ozone, on carbon dioxide, on other
greenhouse gases, on marine pollution, on data processing quality, and on the
preparation of operational manuals) and called to Members to respond
positively to such requests by the EC Panel/CAS Working Group.
4.2

Ozone monitoring and research (agenda item 4.2)

4.2.1
The Commission noted that in the last few years, by using the data
obtained from the WMO Global Ozone Observing System (G030S), the depletion
of total ozone had been definitely established during the Antarctic spring,
when it was most dramatic. There are clear indications of a decrease at a
smaller rate over all latitudes, particularly during the winter-spring
season. There is strong evidence that the causes are related to the release
of CFCs and other chlorine-containing gases. Meanwhile international actions
are being taken to reduce and completely ban such emissions (to the extent
feasible> by the end of this century, in order to prevent further
deterioration of the ozone layer. Since WMO has for more than three decades
guided and assisted the international ozone network and is responsible for the
international co-ordination of activities in atmospheric sciences and
systematic observations in support of the Vienna Convention for the Protection
of the Ozone Layer, the Commission stated emphatically that activities aimed
at assuring very high quality of ozone data from G0 3 0S and related
scientific research necessary for periodic assessments should continue.
4.2.2
The strong lead role of WMO and the major effort made during the
past few years in the preparation of the WMO/NASA Ozone Trends Panel Report 1988 and the Scientific Assessment of the State of the Ozone Layer - 1989 were
very much appreciated. Each of these reports has incorporated contributions
of more than 100 scientists from many countries and are published jointly with
NASA/NOAA and UNEP as WMO Ozone Reports Numbers 18 and 20. They will serve as
scientific background to the discussion at the second Intergovernmental
Conference of the Parties to the Montreal Protocol (London, 20-28 June 1990).
These and subsequent reports will be widely distributed.

The Commission noted that the WMO G0 3 0S had· supplied the basic
information required to present definitive guidance to the international
community concerned with the current threat to the ozone layer. It considered
that the response by the Organization to this problem had been both timely and
of high quality. The Commission noted further that the WMO had promulgated,
in response to the need for scientific assessment of the Vienna Convention for
the Protection of the Ozone Layer, a number of recommendations for improving
data quality, expanding data coverage, particularly in the tropics and Arctic,
and intensifying research activity which represented updated versions of
earlier recommendations by the Commission.
4.2.3

4.2.4
In particular, the Commission wished to emphasize the importance
of regular calibration of ozone observing instruments, and the retroactive
correction of long-term records using results of all previous calibrations and
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of any data intercomparisons available, to produce a homogeneous set of
observations suitable for trend detection.
It was noted that such procedures
should apply equally to total ozone and to its vertical distribution (sondes
and Umkehr).
The essential role played by the World Laboratory for Dobson
spectrophotometer calibrations operated on behalf of WMO by the NOM-Boulder
laboratories, as well as the Brewer calibrations carried out by AES-Toronto
were recognized and appreciated.
In view of the increased demand for accuracy
of ozone measurements, the Commission strongly encouraged the USA and Canada
to continue and augment their calibration activities for the benefit of all
concerned.

4.2.5
The Commission also observed that valuable information on the
biological consequences of ozone depletion could be provided by surface
observations of solar UV-B radiation, and noted with interest that several
Members had firm plans in this regard and encouraged others to proceed with
such measurements.
4.2.6
The Commission was pleased to note the great increase of ozone
related research and monitoring activities including co-operative field
campaigns in . the Antarctic and/or Arctic reported by many Members (e.g.
Australia, Canada, France, UK, USSR, USA) . The planned joint launching of an
ozone observing satellite (TOMS) by USA/USSR and other co-operative studies
such as the equipment loaned by Canada to USSR and China, the European
troposphere ozone research (TOR) undertaken by 12 Members and the bilateral
assistance for launching ozone sondes in Antarctica such as Finland/Argentina,
GDR/USSR, USA/USSR have all been excellent and the Commission strongly
encouraged their continuation and expansion.
4.2.7
It was noted that nearly one hundred ozone stations throughout the
world regularly submitted their data at bi-monthly intervals to the WMO
W0 3 DC - Toronto.
However, there are some stations located in Antarctica,
Europe and Asia which delay transmission of their data for years, if
submitting them at all.
They thus prevent compilation of a complete
observational data base for the much needed scientific assessments that are
crucial to determining the state of the ozone layer.
Considering the
importance of these data, the Commission appe~led strongly to all Members to
submit their data in a timely fashion.
4.2.8
I t was felt desirable that interested Members be encouraged to
make arrangements for preliminary data from a few key· stations and selected
satellite information to be submitted to the WMO Secretariat, particularly
during the Antarctic spring period, in order to prepare weekly or monthly
concise statements on the actual state of the ozone layer. These statements
could then be released through the GTS for the benefit of all concerned.
4.2.9
Considering the importance of ozone as a· major factor
in
tropospheric chemistry as well as a greenhouse gas and that its concentrations
have continuously increased in the troposphere during the past two decades,
the Commission strongly supported further studies of tropospheric ozone.
4.2.10
In conclusion the Commission expressed great satisfaction with the
continued lead role of WMO in stimulating, standardizing and co-ordinating
ozone monitoring and research activities.
It charged its Working Group/EC
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Panel of Experts on Environmental Pollution and Atmospheric Chemistry, along
with appropriate assistance from Members and the Secretary-Genera1:
(a)

To collect and evaluate existing information on both stratospheric
and tropospheric ozone and to assess their changes and the role of
atmospheric phenomena in those changes;

(b)

To stimulate collection and analysis of information on the
atmospheric concentrations of all substances relevant to ozone
chemistry with priority being given to NzO,
NO x ,
CIO x ,
BrO x , CFCs, HCFCs and hydrocarbons;

(c)

To encourage high resolution
reaching the surface;

(d)

To organize instrument intercomparisons, to hold
necessary and to disseminate reports as required.

measurements

of

UV-B

radiation
meetings

The Secretary-General was also requested to consider favourably and
provisions for consultants for assessments and for support of intensive
... instrument . calibrations, intercomparisons and for expansion of the
particularly in the equatorial zone and other data void areas
observations are necessary .
4.3

as

seek
ozone
G030S
where

. Technical Regulations (agenda item 4.3)

4.3.1
In considering this agenda item and, in particular, the draft
proposed for the WMO Technical RegUlations, Volume I, Chapter B.2, on Global
Atmosphere Watch, the Commission appreciated the large volume of work
undertaken by the WMO Secretariat.
Several delegates, however, expressed
concern that the time available for specialists in their countries to study
such an important document was not sufficient.
At the same time, other
members of the Commission stressed the urgency for WMO Members to have
regulatory and guidance materials available for rapid and effective
implementation of the Global Atmosphere Watch. Only then would services be
able to provide governments with reliable data needed for decision-making on
pressing environmental issues. Such guidance material is also necessary to
meet the requirement expressed by the Executive Council that atmospheric
chemical composition observations should be carried out with the same
attention as given to the measurements of other meteorological parameters.
4.3.2
During the discussion, comments were made concerning overly strict
requirements for monitoring station siting criteria and the need for more
explicit recommendations on information and data exchange.
It was also
pointed out that, in many countries, Meteorological Services were not in
charge of atmospheric composition monitoring and the proposed regulations
would have to be communicated to other national bodies.
4.3.3
The Commission agreed that the EC Panel of Experts/CAS Working
Group on Environmental Pollution and Atmospheric Chemistry should prepare an
amended version to the WMO Technical Regulations, Volume I, Chapter B.2, if
possible by December 1990, using as guidance the draft text considered by the
Commission. Thereafter, the Secretariat should circulate the new draft for
coroments. Finally, the EC Panel of Experts/CAS Working Group should submit
the completed version to EC-XLIII for consideration.
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5.

WEATHER PREDICTION
(agenda item 5)

5.1

Short- and medium-range weather prediction research
(agenda item 5.1)

~~D

TROPICAL METEOROLOGY RESEARCH

5.1.1
The Commission noted with appreciation the report of the chairman
of the Working Group on Short- and Medium-range Weather Prediction Research.
In the past four years, substantial progress had been achieved in the accuracy'.
of short- and medium-range weather prediction.
Three major factors had.
contributed to this progress:
advances in modelling techniques and the
representation of physical processes in models; improvements in data.
assimilation and methods of exploiting conventional and remotely sensed data;
continuing and rapid development of computer technology allowing more
sophisticated higher resolution models to be run. Levels of predictive skill
being reached are such that forecasts of sea level pressure at three days now
have the same accuracy as those of one day fifteen years ago. Over the last
twenty years, the annual mean of the useful forecast period has been extended
from about three to· seven days for northern hemisphere middle latitudes.'
Exciting progress was also being made in developing. a priori techniques of
estimating forecast skill.
5.1.2
As a means of keeping under review and focusing attention on areas
where there were particularly rapid and important developments, the working
group had proposed a series of priority study projects. The Commission noted
that the Executive Council, at its fortieth session, had agreed to this
proposal. The projects are as follows:
Study Project I

Data assimilation with emphasis on satellite data use;

Study Project II

Limited-area wea.ther prediction modelling;

Study Project III:

Regional Weather Phenomena Studies:
(a) Mediterranean Cyclones;
(b) Severe ,Weather Phenomenological Studies;

Study Project IV

Objective Interpretation Methods;

Study Project V

Very Short-Range Forecasting.

5.1.3
The Commission requested the Secretariat to make the necessary
arrangements to foster the work of ·the ad hoc steering groups for the study
projects. The Commission urged that the development of these projects should
be carefully directed to correspond with the general activities and
requirements of operational forecasting centres.
There should'· also be
increased co-ordination with . the CAS/JSC Working Group on Numerical
Experimentation (WGNE) which was undertaking several related projects. The
Commission added that Study Project I should include an assessment of the
various techniques for retrieving satellite temperature soundings and moisture
profiles from radiance measurements and whether cloud data might also be
exploited. The question of quality control of data was also now recognized to
be of increasing importance and it was suggested that Study Proj ect I should
draw on a WGNE review of this subject. In relation to Study Project V, the
Commission understood that "nowcasting" was also included.
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5.1.4
The Commission noted that implementation of these various study
projects was being undertaken by activity centres established on a voluntary
basis. The responsibilities laid down for an activity centre are:

(a)

To inform Member countries annually about their activities;

(b)

To make data sets and computer programs available for other users
and have them documented in a standardized way;

(c)

To invite visiting or seconded scientists;

(d)

To organize workshops/courses and prepare technical reports and/or
other comprehensive publications;

(e)

To assist other users in adopting numerical systems.

5.1.5
The Commission expressed appreciation to those countries who had
volunteered to undertake the responsibility of activity centres. These were
for Study Proj ect I: Canada, France, USA; for Study Proj ect II:
Japan,
Norway, USA, - Yugoslavia; for Study Project III:
Bulgaria, Egypt, Italy,
Spain; for Study Project IV: France, USA; for Study Project V: Australia,
Canada, Czechoslovakia, Japan, Sweden, United- Kingdom,
USA.
It was
particularly noted that Canada, France, Japan and the USA were activity
centres for more than one project.

5.1.6
The Commission pointed to the very valuable role of the activity
centres in the transfer of experience and technology from developed to
developing countries. Noting that significant progress had been achieved both
in dynamical/numerical simulation and in synoptic/statistical analysis of
Mediterranean cyclones (Study Project III), the Commission endorsed the
organization of a training workshop on this subject, so that all Member
countries affected by these systems could benefit from the expertise currently
available.
The Commission also noted that a
training workshop on
extra-tropical and tropical limited-area NWP models was being organized in
Trieste from 22 October to 3 November 1990, jointly by the Working Groups on
Short- and Medium-range Weather Prediction Research and on Tropical
Meteorology, in collaboration with the International Centre for Theoretical
Physics in Trieste and the International Centre for Science and Technology.
The Commission expressed the wish that its gratitude be made_ known to the
International Centre for Theoretical Physics for its assistance and support to
the workshop.
For further development of the training programme, the Commission
suggested that, as well as training in numerical weather prediction
techniques, education in practical forecasting, taking into account the use of
present automated methods, was also required.
The type of subject to be
covered would include particularly the application of the now routinely
generated numerical products to the range of needs of users.
5.1.7

5.1.8
The Commission welcomed the offer of China to host the next
fNMO/IUGG International Symposium on Short- and Medium-range Numerical Weather
Prediction in 1992. The Commission noted that other symposia on this subject
took place at regular intervals in the USA and Canada.
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5.1.9
The Commission learnt with satisfaction of the establishment of
new numerical weather centres in India (the National Centre for Medium-range
Weather Forecasting) and Brazil (Centre for Weather Prediction and Climate
Studies).
The Commission was gratified to hear of the international
scientific support given to the implementation of operational forecasting at
the Indian Centre by the University of Maryland (uSA), the USA National
Meteorological Center and the European Centre for Medium-range Weather
Forecasting (ECMWF). Similar co-operation marked the planning of the centre
in Brazil.
The Commission was also informed of a medium-range weather
forecasting project being undertaken by China and the collaboration that had
been established in this regard with the USA National Meteorological Center,
the United Kingdom Meteorological Office and ECMWF.
5.1.10
The Commission was pleased to note the preparation, publication
and wide distribution of a variety of reports under the auspices of the
Programme on Short- and Medium-range Weather Prediction Research.
These
reports were effective in the transfer of methodology and experience among all
Members.
In particular, the annual NWP progress reports have been compiled
since 1974.
These reports contain valuable scientific information and the
large demand for them testifies to their usefulness to Meteorological Services
active in NWP.
5.1.11
The Commission agreed with the proposal of the Working Group on
Short- and Medium-range Weather Prediction Research that a monograph on
"Four-dimensional Data Assimilation" be prepared to meet basic training and
research needs. Furthermore, the Commission identified a real requirement for
a comprehensive review on the status of short-range numerical weather
prediction currently being carried out by Members, highlighting the progress
made 1n recent years but also delineating clearly where difficulties
remained.
The review should include the topic of data assimilation.
The
Commission requested that the review be available as a basis for discussion of
activities in the field of short-range weather prediction research at its
eleventh session.

5.1.12
A particular issue to be addressed by the proposed review was that
of data requirements for short-range weather forecasting.
In this context,
the Commission underlined the importance of the new observations and observing
techniques expected during the 1990s. The scatterometer on the European ERS-1
satellite would provide extremely valuable surface wind/stress measurements
over the oceans starting in 1992. New satellite sensors would be placed upon
the next g~neration of earth observation platforms in polar orbit and/or the
International Manned Space Station in the late 1990s as a component of the
Earth Observing System being planned by space agencies in the USA, Europe and
Japan.
The instruments should include the Advanced Infra-Red Sounder (AIRS)
and Lidar Atmospheric Wind Sounder (LAWS) which would provide considerably
improved global temperature and wind profiles, leading in turn to the prospect
of significant increases in numerical forecasting skill.
5.1.13
The Commission also stressed the importance of the resolution of
the planetary boundary-layer and its impact on short- and medium-range
forecasting and, consequently, the desirability of adding two mandatory
pressure levels to radiosonde observations at 900 hPa and 950 hPa.
The
Commission requested the president, in consultation with the Secretariat, to
bring this requirement to the urgent attention of the Commission for Basic
Systems.
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5.1.14
The
Commission
considered
that,
as
aviation,
industry,
agriculture, environmental and other sectors of the economy demand increasing
forecast accuracy, short-range weather prediction research activities must
continue to be further developed. The Commission also noted that the 1990s
had been designated as the International Decade for Natural Disaster Reduction
by the United Nations General Assembly which had asked all members of the
United Nations family of organizations to contribute to this objective. The
prediction of extreme meteorological events was an obvious contribution to be
made' by WMO and the Commission to this event, through the Programmes on
Weather Prediction Research.
In order to contribute to progress in meeting
these requirements, the- Commission decided to establish a Group of Rapporteurs
on Short-range Weather Prediction Research
(in accordance wi th the
restructuring of the Commission's working groups as proposed by the CAS
Advisory Working 'Group (see agenda item 3).
The Commission accordingly
adopted Resolution 2 (CAS-X).
A rapporteur in the field of medium-range
£orecasting activities is included in the Group of Rapporteurs on Medium- and
Long-range Forecasting (see agenda item 5.2). In view of the questions on
weather prediction research that span all time-scales, the Commission
underlined the need for close co-ordination between these two groups of
rapporteurs.
5.1.15
In further - discussion, the Commission recalled the view of the
Tenth World Meteorological Congress concerning the need for in-depth studies
of the economic benefits of Meteorological Services and its request to
stimulate and promote such studies as might be necessary.
The Commission
considered that,this task fell within its role in promoting the development of
weather forecasting to meet the needs of a wide range of users.
The
Commission, therefore, agreed to appoint a Rapporteur on the Economic Benefits
of Weather Forecasting to provide the information required in this regard and
adopted Resolution 3 (CAS-X).

5.1.16
The Commission welcomed the report of the Rapporteur on Mountain
Effects in Weather Prediction. ALPEX data have formed the basis of a range of
studies of mountain effects in weather prediction, including improved
understanding of flow over mountainous terrain, lee cyclogenesis, the boundary
layer over complex topography and downslope winds as well as detailed insight
into the thermal and dynamic, structure of frontal surfaces over orography.
The Commission was also pleased to hear of co-sponsorship of a number of
relevant scientific meetings, the publication of technical reports on the use
of ALPEx data and case studies. The Commission endorsed the recommendation
that WMO co-sponsor a ,symposium on the use of ALPEX data in numerical weather
prediction during the IUGG Assembly in Vienna in August 1991.
5.1.17
The Commission noted the wide interest expressed by many
scientists,
limited-area
modelling
groups
and
Mediterranean
cyclone
investigators for analyses based on ALPEX data, produced using a state-of-theart assimilation system. The final version of the ALPEX observational data
set has been found to be of good quality, but substantial effort is still
necessary to prepare a global merged data set covering the ALPEX Special
Observing Period and then carrying out the required global and regional
analyses. The Commission expressed profound thanks to DeutscherWetterdienst
which indicated willingness to begin producing in 1991 final ALPEX analyses
using its new operational NWP system (scheduled for implementation early in
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1991).
It was foreseen that the availability of ALPEX analyses would
stimulate a great deal of further numerical experimentation on. mountain
effects in weather prediction.
5.1.18
The COlIlllission was pleased to hear that the French and Spanish
Meteorological Services were jointly undertaking a substantial field campaign
to document during October and November 1990 modifications to the atmospheric
flow generated by the Pyrenees. The results achieved were expected to lead to
improvements in the representation of orographic effects in atmospheric models.
5.1.19
In order to follow the prOgress in creation of the ALPEX analyses
and to encourage their use in numerical experimentation and further studies of
mountain effects, the Commission decided to re-appoint a Rapporteur on
Mountain Effects in Weather Prediction. The Commission accordingly adopted
Resolution 4 (CAS~X) - Rapporteur on Mountain Effects in Weather Prediction.

5.2

Long-range forecasting research (agenda item 5.2)

5.2.1
The Commission thanked the chairman of the Working Group on
Long..,.-range Weather Forecasting Research for his report summar1z1ng the
progress in the field of long-range forecasting and the activities of the
working group in the past four years. Among the encouraging developments were
the emergence of semi-operational monthly and seasonal forecasts in the
tropics, the skill apparent on occasions of monthly mean forecasts from
numerical models and the progress in estimating a priori forecast skill.
5.2.2
The COIIIlIission agreed with the proposal of the working group to
establish a number of study projects in order to foster activities in areas
considered of basic importance for operational long-range forecasting.
The
study projects endorsed by the Commission were:

Study Project I:

Best mixes of dynamical and statistical
techniques for long-range forecasting (LRF)
lead times and averaging periods;

forecasting
of varying

Study Project II:

Statistical approaches including use of sea-surface
temperature data in LRF on seasonal time scales;

Study Project III:

Diagnostic research designed to uncover the relationship
between anomalous circulations in the atmosphere and
anomalous surface boundary conditions for LRF;

Study Project IV:

Verification techniques and application of LRF (having low
verification skill);

Study Project V:

Dynamical predictability studies and a priori estimation
of long-range forBcast skill.

5.2.3
The implementation of these study projects would be undertaken by
activity centres, established on a voluntary basis, with the same
responsibilities as the activity centres for the short-range weather
prediction study projects (see paragraph 5.1. 4) . The Commission expressed its
gratitude to China who had indicated its willingness to serve as an activity
centre for long-range forecasting projects. Other countries had contributed
to study projects even though no formal arrangements had been made.
The
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Commission encouraged other Members with sufficient knowledge and experience
of long-range forecasting to consider the possibility of serving as activity
centres.
5.2.4
The Commission noted that, at the invitation of the Working Group
on Long-range Weather Forecasting Research, an expert would prepare during
1990 a comprehensive review of relevant research since 1980 together with a
draft statement on the status of long-range forecasting.
This draft would
form the basis of the "authoritative statement _ on the status of long-range
forecasting" to be submitted to Eleventh Con,gress (as requested by Tenth
Congress).
The Commission pointed out that extra promise for long-range
forecasting may now be offered by the development of coupled ocean-atmosphere
models, now proceeding steadily, in particular for the prediction of EI
Nino/Southern Oscillation events and the concomitant circulation effects,
especially in the tropics.
This prospect should be fully discussed in the
statement submitted to Congress.
5.2.5
The Commission was aware of the need (as expressed in the WMO
Third Long-term Plan for the Atmospheric Research and Environment Programme)
of informing potential users of long-range forecasts of the probable
capabilities that would be achieved and the type of predictive statements of
mean conditions that could be expected. The Commission therefore urged that,
in parallel with the "authoritative statement" to be submitted to Congress, a
concise non-technical account of the capabilities and type of long-range
forecasts that could be foreseen should also be prepared and made available to
users of such forecasts.
5.2.6
The Commission was pleased to note that, in collaboration with
other bodies, the Working Group on Long-range Weather Forecasting Research had
successfully
organized
several
symposia
and workshops
on
long-range
forecasting. The Commission was informed of the advanced state of preparation
of the WMO Training Workshop on the Diagnosis and Prediction of Monthly and
Seasonal Atmospheric Variations to be hosted by China in October 1990.
The
Commission acknowledged the valuable contribution of China in hosting and
organizing this workshop which would be the first training event to be held
within the Programme on Long-range Forecasting Research. The Commission also
welcomed the steps taken towards the organization of the second WMO Conference
on Long-range Forecasting that would take place in April 1991, at the
International Centre for Theoretical Physics, Trieste. The principal focus of
the conference, like that of the first conference in Sofia in 1986, would be
the potential contribution of dynamic numerical models to long-range
forecasting.
The Commission again expressed its appreciation for the
assistance and support being given to the conference by the International
Centre for Theoretical-Physics (see also paragraph 5.1.6).
5.2.7
The Commission voiced its satisfaction at the preparation and wide
distribution of the series of technical reports within the Programme on
Long-range Forecasting Research, which served to inform all Members in a
timely manner of progress, development of methodologies, and experience in
long-range forecasting in ways which regular scientific journals could not.
5.2.8
In order to oversee and co-ordinate activities in the fields of
medium-range and long-range weather prediction research, the implementation of
the study projects and the preparation of the statements to Eleventh Congress
and to users of long-range forecasts, the Commission decided to establish a
Group of Rapporteurs on Medium- and Long-range Weather Prediction Research [in
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accordance with the restructuring of the Commission's working groups as
proposed by the CAS Advisory Working Group (see agenda item 3)].
The
Commission accordingly adopted Resolution 5 (CAS-X) - Group of Rapporteurs on
Medium- and Long-range Weather Prediction Research.
5.2.9
The Commission addi tionaUy agreed that the Rapporteur on the
Economic
Benefits
of
Weather
Forecasting
[see
paragraph
5.1.15
and
Resolution 3 (CAS-X)] should also c~nsider the economic aspects of medium- and
long-range weather forecasting.

5.3

Tropical meteorology research (agenda item 5.3)

5.3.1
The Commission noted with appreciation the report of the chairman
of the CAS Working Group on Tropical Meteorology (Professor Pearce (UK» and
highly commended the work that had been accomplished by the group and its
chairman in the implementation of the Tropical Meteorology Research Programme
(TMRP) in response to the importance attached to it by the Tenth World
Meteorological Congress and the Executive Council.
5.3.2
In discussing the tropical cyclone component, the Commission noted
the successful organization of the Second WMO International Workshop on
Tropical Cyclones (Manila, 1989) and considered that the major achievement of
this workshop, besides the exchange of valuable information on tropical
cyclones, was the development of better communication between tropical cyclone
researchers and forecasters and recommended the continuation of similar
workshops at about four year intervals.

5.3.3
Reviewing the monsoon component, the Commission noted with
satisfaction the implementation of the project on long-term Asian monsoon
studies (Project M2 ) having as its main aim the improvement of short- and
longer-term monsoon predictions in monsoon-affected regions. The Commission
encouraged the participation and collaboration of Members in monsoon-affected
regions in the further implementation of Project M2 , as shown in workshops
conducted in India and Malaysia and in the collaboration of Activity Centres
with some advanced countries. It was noted that the Third WMO Asian/African
Monsoon Workshop with Emphasis on Training would be held in India in early
1991.

5.3.4
The Commission was pleased to note that Tokyo had been newly
designated. as an activity centre for the tropical cyclones component, and
Nairobi for the eastern African monsoon studies.
5.3.5
Under the semi-arid zone meteorology and problems of tropical
drought component, the Commission was informed of the on-going organization of
the Third WMO Symposium on Meteorological Aspects of Tropical Droughts with
Emphasis on Long-range Forecasting, Niamey, Niger (May 1990).
It was also
informed that the radiation flux studies in the tropics (Project AZ2l had
been transferred to the joint JSC/IAMAPICAS Working Group on Radiative Fluxes.

5.3.6
With reference to the rain-producing tropical disturbances (other
than tropical cyclones) component, the Commission requested the working group
to review and prepare for publication a technical report on this subject based
on the compilation of national research activities collected by the
Secretariat.
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5.3.7
The preparation of a technical report on "Software package of a
simple model for use in tropical countries", and the preparation and
publication of documentation on two comprehensive limited area models suitable
for use in tropical countries was supported by the Commission. In relation to
the training workshop on tropical and extra tropical limited area NWP models
being jointly organised by the International Centre for Theoretical Physics
and WMO (see paragraph 5.1.6), the Commission hoped that participants from a
large number of developing countries in tropical regions would be able to
attend the workshop and gain experience in the use of limited-area models;
this might enable them to advance numerical weather prediction activities in
their own countries. The Commission requested that financial provisions be
made to cater for participants attending workshops and training seminars that
were of common interest to more than one Region.
The COIllllission felt that
this would avoid the necessity of convening similar events in other Regions.
5.3.8
The Commission, considering the need to have a continuing source
of expert advice on the subj ects covered by the TMRP during the next four
years, decided to establish the Group of Rapporteurs on Tropical Meteorology
Research and Resolution 6 (CAS-X) was adopted.
6.

PHYSICS AND CHEMISTRY OF CLOUDS AND WEATHER MODIFICATION RESEARCH
(agenda item 6)

6.1
The Commission noted the report submitted by the chairman of the
Executive Council Panel of Experts/CAS Working Group on Cloud Physics and
Weather Modification.
In view of some contradictory results of cloud
modification experiments which were emphasised in the report, the Commission
requested that, in future, more comprehensive accounts and reviews of cloud
modification experiments, with either positive or negative results, be
provided.
Delegates from a number of countries (Bulgaria, China, Hungary,
Israel, Libyan Arab Jamahiriya and the USSR) informed the Commission of
experiments with positive results which were not reflected in the report. The
Commission further requested that its EC Panel of Experts/Working Group
emphasize the development of scientific studies of cloud physics and chemistry
and their applications - cloud modification in particular - which might, in
certain conditions, be beneficial to agricultural, water management and other
economically important activities.
6.2
The Commission requested its EC Panel of Experts/Working Group to
arrange for the preparation of comprehensive summaries based on national
experiments whicp could be beneficial to a large number of interested
Members.
The Secretary-Genera1 was invited, within the available means, to
provide the support required for these activities.
6.3
The offer by Hungary of an existing site
for possible
international experimentation of hail suppression and the renewed offer in the
same vein made by Bulgaria were noted. The COIllllission felt that these should
be kept in mind if and when considering carefully planned international
experiments.
6.4
The Commission noted that the Executive Council Panel of
Experts/CAS Working Group on Cloud Physics and Weather Modification had
assisted in the organization of a Cloud Modelling Workshop, held" in Toulouse
in 1988, and the fifth WMO Scientific Conference on Weather Modification and
Applied Cloud Physics, held in Beijing in 1989.
The workshop had shown a
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pressing need to further our understanding of the physics of condensation.
freezing and ice-formation phenomena and that more accurate models of these
processes were essential for the simulation of precipitation. The 272 papers
presented at the fifth Conference, of which more than one-third were by local
scientists, had brought to light a great deal of very meticulous work carried
out using innovative cloud physics research techniques.
These techniques
might provide answers to questions concerning, on the one hand, the conditions
in which man could eventually be able to obtain beneficial results by
modifying the behaviour of clouds, and, on the other hand, the conditions in
which such modification was likely to remain impossible.
Besides" weather
modification, a number of new applications for cloud physics were 'discussed
for the first time in that type of WMO conference.

6.5
The Commission noted that a draft of a common WMO/ICSU text on the
current status of weather modification had been presented to the forty-first
session of the Executive Council, which had requested further refinement
before it could be considered for adoption as an official WMO text.
The
Commission, therefore, directed its EC Panel of Experts/Working Group to give
urgent attention to this matter during its next session, using . the text
adopted earlier by the thirty-seventh session of the Executive Council as a
basis for the further development of the joint WMO/ICSU position.
6.6
The Commission noted with appreciation a brief review of current
hail suppression activities submitted by the Rapporteur on Hail Suppression.
Experimental and operational hail suppression activities have been carried out
in a large number of Member countries. Even though hail suppression has been
implemented operationally in a few countries, there are a number of
outstanding questions.
The Commission considered that the EC Panel of
Experts/CAS Working Group on Physics and Chemistry of Clouds and Weather
Modification Research should promote more research and provide additional
information on the nature and genesis of hail embryos, mechanisms of hail
formation in varying circumstances and verification of hypothesis of hail
suppression, effects of seeding agents and their dispersion in clouds, hail
prediction and related issues.

6.7
The common view expressed during the discussion was that WMO
should accord greater emphasis to the study of'cloud physics and chemistry and
their application to weather modification. Cloud physics is no longer mainly
concerned with nucleation phenomena; it also includes the dynamics and
thermodynamics and electric fields of cloud systems.' The role played by
elouds
in particular, extended cirrus. and stratocumulus decks
in the
planet I s
radiation balance was also recognized.
Also of considerable
importance are the atmospheric chemical reactions taking place in clouds,
having possible consequences for processes such as pollution transformation,
and transport (acid rain in particular) changing radiative properties of
clouds, etc.' For. this reason, the Commission proposed that the programme be
renamed the' Programme on Physics and Chemistry . of Clouds and Weather
Modification Research, its main long-term objectives being:
(a)

To promote research in cloud physics and chemistry
applications to all fields of atmospheric sciences;

and

their

(b)

To provide the rationale underlying scientific aspects of weather
modification.
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To achieve these objectives, the main programme activities should include the
following:
•
•
•
•
•
•
•

Basic research on cloud physics and chemistry;
Applications to cloud modelling;
Cloud
parameterization
in
atmospheric
modelling
from
mesoscale to climate;
Study of the radiative properties of clouds and their role in
~he global radiative budget;
~ole
of
cloud physics
and chemistry
in
transport,
transformation and deposition of pollutants;
Consideration of the scientific basis of weather modification
and possible application to precipitation enhancement and
~ail suppression;
Those aspects of atmospheric electricity that are relevant to
the study of clouds.

6.8
The Commission considered that to achieve the objectives set out
above intensive research and exchange of information would be necessary,
together with the organization of conferences, training courses and expert
meetings on the major questions involved.
6.9
Furthermore, compilation of reviews and sUIlUnaries based on
national experiments, aimed at assisting Member countries in planning and
organizing their programmes and in assessing the results of the seeding
experiments, was considered of great importance. Amplification of scientific
issues found in existing reports should be encouraged.
This would provide
additional information to that contained in traditional annual reports on
national weather modification activities issued by the Secretariat which
represented a very useful but brief listing.
6.10
The Commission expressed the wish that the Secretariat encourage
the organizers of large-scale national and international experiments to record
their results in the form of data banks. Further, arrangements should be made
for the preparation of a catalogue of these data banks, giving details of the
nature and format of the data entered and the address from which the data
could be acquired.
This would be useful for Members planning weather
modification experiments and for researchers working on numerical modelling of
micro-physical, thermodynamic, dynamic, radiative and electrical properties of
different cloud types.
6.11
The Commission recalled Resolution 6 (EC-XXXIX) concerning the
establishment of a joint Executive Council Panel of Experts/CAS Working Group
on Cloud Physics and Weather Modification. The Commission recommended to the
Executive Council to re-establish a joint Executive Council Panel of
Experts/CAS Working Group and to consider favourably the inclusion of the
experts proposed by the Commission.
Recommendation 2 (CAS-X)
Executive
Council Panel of Experts/CAS Working Group on Physics and Chemistry of Clouds
and Weather Modification Research was adopted.
7.

NUMERICAL EXPERIMENTATION (agenda item 7)

7.1
The Commission noted with appreciation the report of the chairman
of the CAS/JSC Working Group on Numerical Experimentation (WGNE) describing
activities in support of weather prediction research. It was observed that
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observed that many of the studies llildertaken were of considerable interest to
several CAS activities.
The Commission urged that there should be close
co-ordination between WGNE and a number of other CAS groups, including
particularly the Group of Rapporteurs on Short-range Weather Prediction
Research, the Group of Rapporteurs on Medium- and Long-range Weather
Prediction Research, the Group of Rapporteurs· on Tropical Meteorology
Research, the Group of Rapporteurs on Climate Activities and the Executive
Council Panel of Experts/Working Group on Physics and Chemistry of Clouds and
Weather Modification Research, as well as the Rapporteur on Atmospheric
Boundary Layer Meteorology.
7.2
The Commission agreed that one of. the main thrusts of WGNE work
should continue to be the pursuit of the causes of the deficiencies found in
atmospheric circulation models used for medium~ and long-range forecasting as
well as for simulating climate. In this context, the Commission noted the
studies of systematic errors in the fields of basic dynamical parameters from
models undertaken by WGNE and looked forward to the publication of the
compilation
of
prevalent
errors
in
the working
group's
numerical
experimentation report series.
The
Commission
considered
that
this
publication would be valuable background information in training forecasters
in the interpretation of numerica~ products' (see paragraph 5.1.7).
The
Commission also recommended that WGNE investigate the sensitivities of
systematic errors to the formulation of various dynamic and thermodynamic
processes in models.
Moreover, the Commission suggested that WGNE examine
whether it was possible to identify particular situations, in terms of
occurrence and location of major circulation events such as the onset of
blocking, which contributed most to errors in medium-range prediction. Models
with different design elements might then be used in experimentation for these
occasions which could in turn lead to understanding of the problems involved
and possible sensitivity to specific model characteristics.
7.3
The Commission welcomed the important new atmospheric model
intercomparison project being framed by WGNE. This project, stemming directly
from the need to obtain an improved understanding of the uncertainties in
model treatment of the large-scale circulation and its seasonal and annual
variation, would require control integrations to be carried out with available
atmospheric models (both those used for extended-range forecasting and climate
simulations) for the ten-year period (1979-1988) forced by a standard set of
monthly mean sea-surface temperatures and observed sea-ice boundaries. The
model response to changing sea-surface temperatures would be assessed in terms
of the basic model dynamical parameters as well as in terms of radiative, heat
and water fiuxes.
7.4
The Comroission recognised the value of the proposed re-analysis
project put forward by WGNE and the JSC/CCCO TOGA Scientific Steering Group.
The Commission pointed out that a roul ti-year homogeneous analysed data set
would be of great importance for a range of diagnostic studies and research on
tropical circulations pursued within the WMO Tropical Meteorology Research
Programme.
The Commission was also particularly pleased to hear that the
National Meteorological Center of the USA was considering . undertaking, in
collaboration with the National Center for Atmospheric Research, are-analysis
for a 35-year period (1957-1992). A homogeneous analysed data set .over such a'
period would be of fundamental interest in the study of interannual and longer
term circulation variability.

GENERAL SUMMARY

23

7.5
In connection with the project organized by WGNE aimed at
improving the representation and prediction of clouds in atmospheric models,
the Commission stressed that clouds were one of the most important direct
weather elements.
Whilst encouraging progress was apparent
in model
simulation of the location and evolution of important cloud masses in
mid-latitudes, the appearance and disappearance of extended cloud decks in the
tropics and polar regions were still generally not well modelled.

7.6
The Commission encouraged the working group's investigation of
simulation of ocean-atmosphere interaction, in particular the comparison of
estimates of oce~n-atmosphere fluxes derived from analyses prepared by
operational global forecasting centres. Bearing in mind the importance of an
accurate representation of ocean-atmosphere interaction in improving longrange forecasting' either by means of integrations with atmospheric models
alone or coupled ocean-atmosphere models, the Commission was reassured to see
the convergence in. the estimates of ocean-atmosphere fluxes from different
centres.
The Commission pointed out that correct estimates of surface wind
stress from atmospheric models were also
required for reliable wave
forecasting.
7. 7
The Commission was informed of the establishment of a "Monsoon
Numerical Experimentation Group (MONEG)" which has the specific brief of
supporting monsoon climate research activities in the framework of the TOGA
programme.
Work to be undertaken includes evaluating results of experiments
concerned with extended range predictions of monsoon flow, the dynamics and
thermodynamics of low frequency events in the global atmospheric circulation
and studies of the influence of ocean and land surface forcing on monsoons.
MONEG has decided initially to mount two projects - the first, a co-ordinated
set of experiments to study the impact of sea-surface temperature anomalies on
the Indian and African monsoons of 1987 and 1988; the second, collection of
information on the representation of monsoonal circulations in climate
simulations.
WGNE is collaborating closely with MONEG, whilst, at the same
time continuing with a project of its own comparing the prediction and
maintenance of monsoons in both global and regional limited area models,
exploiting the enhanced observational data base available from the Australian
Monsoon Experiment. The Commission suggested that it would also be useful to
carry out numerical experimentation to study the possible effects of anomalies
in sea-surface temperature in the Arabian Sea:

7.8
The Commission noted that many countries were currently developing
regional limited area models and introducing them into operational use.
The
Commission voiced interest in the "COMPARE" project (Comparison of Mesoscale
Prediction and Research Experiments) aimed at comparative experiments with
limited area models to improve understanding of predictive capability at the
mesoscale and to identify outstanding mesoscale research issues. The "HIRLAM"
project (High Resolution Limited Area Modelling), conducted by the Nordic
countries together with Ireland and the Netherlands, was aimed at the
development of limited area models.
Some countries are adopting alternative
approaches to mesoscale modelling, using, for example, variable mesh models
providing locally very fine resolution but, at the same time, able to resolve
larger scale global developments.
In view of the growing importance and
interest of many centres in these activities, the Commission recommended that
consideration
be
given
to
include
additional
expertise
on
limited
area/mesoscale modelling within WGNE.
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7.9
The Commission expressed satisfaction at the wide range of other
topics considered by WGNE including the developments in short- and
medium-range prediction as well as in long-range forecasting.
In regard to
the latter item, the Commission noted the view of WGNE that major forecast
failures often occurred in periods of blocking and there was a strong tendency
for the under-prediction of blocking. This failing limits the usefulness of
approaches to long-range forecasting such as Monte Carlo methods, since all
the model forecasts tend not to predict the blocking event.
The Commission
agreed that it was essential to understand why current atmosphere circulation
models lacked the capability of simulating_ - blocking or low frequency
variability adequately and that rapid progress could not be expected in
long-range forecasting until the problem was resolved. On the other hand, a
priori techniques of estimating skill of long-range forecasts were showing
promise.
7.10
The Commission shared WGNE's view that it was essential to exploit
the accuracy of increasingly reliable first guess fields when making use of
satellite data in data assimilation schemes. It was noted that a variational
approach opened up interesting new prospects in this regard.
A "forward"
calculation of the radiance can be compared with available measurements and
when the two differ, corrections to the basic analysed variables can be
calculated using the adjoint of the radiative transfer equation.
Another
approach currently being tested is an "interactive" system in which the model
short-range forecast is provided as first guess field for use in retrieval of
satellite temperature soundings. However, it did not appear possible to make
use effectively of cloud image data at present in view of the shortcomings in
cloud parameterization in models.
7.11
Despite the advances in techniques of exploiting satellite data,
the Commission agreed with WGNE on the need for a basic improvement in the
information content of satellite measurements. Limited vertical resolution is
a particular problem and the Commission therefore stressed the importance of
the new satellite sensors to be placed upon the next generation of earth
observation platforms, in particular, the Advanced Infra-Red Sounding (AIRS)
which would provide much improved data in this regard (see also paragraph
5.l.l2l. Lack of vertical resolution is also a particular problem in cloudy
regions where only microwave retrievals are available.
Further research is
needed to seek ways of obtaining improved retrievals in these areas.
7.12
Finally, the Commission expressed its appreciation of the efforts
of WGNE to maintain contact with relevant research and numerical modelling
groups, as well as individual scientists active in many -countries in numerical
experimenta-tion related to weather prediction and climate simulation.
The
Commission considered that the wide distribution of the working group's
"blue-cover" numerical experimentation series, including the periodic progress
reports "Research Activities in Atmospheric and Oceanic Modelling" and other
reports summarizing the results of particular investigations or conclusions of
seminars or conferences on numerical experimentation, was a suitable and
valuable mechanism for the exchange of such information.
The Commission
particularly acknowledged the substantial effort of Dr G. Boer from the
Atmospheric Environment Service of Canada, the member of WGNE with the
responsibility of annually compiling and editing "Research Activities in
Atmospheric and Oceanic Modelling".
7.13
In conclusion the Commission wished to place on record its
satisfaction with the activities undertaken by WGNE in support of weather
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prediction research and climate modelling.
The Commission recommended
strongly that the current mandate of WGNE as established by the Executive
Council and the arrangements for its activities as a joint CAS/JSC working
group be continued.
8.

CLIMATE RESEARCH, INCLUDING CAS INPUTS TO THE WORLD CLIMATE
RESEARCH PROGRAMME (agenda item 8).

8.1
The Commission expressed appreciation to the chairman of the
Working Group on Climate Research, Professor W. Bohme, for his informative
account of the activities of the working group and his personal contribution
in guiding these activities.
8.2
The Commission welcomed the initiative of the working group in
undertaking a comprehensive review of activities in climate research relating
to programmes dealt with by the Commission and its inputs to the World Climate
Research Programme (WCRP). The Commission also expressed satisfaction at the
progress that had been made in the particular climate-related topics referred
to the working group.
Review of climate research activities
8.3
The Commission noted that the main projects undertaken within the
WCRP included the numerical experimentation programme, the Tropical Ocean and
Global Atmosphere (TOGA) programme, the World Ocean Circulation Experiment
(WOCE), . the Global Energy and Water Cycle Experiment (GEWEX) and the
International Satellite Cloud Climatology Project (ISCCP).
The Commission
agreed with the view expressed by the Working Group on Climate Research that,
in the current state of knowledge of the climate system, the strategy of the
WCRP, its structure and the organization of the major activities were the most
effective to meet the objectives of WCRP, to fulfil its role in the overall
World Climate Programme and to provide a scientific foundation for predicting
climate change that may result from an increased greenhouse effect.
The
Commission recognized the importance of the basic global climate research
being carried out in the WCRP, not only on purely scientific grounds, but also
to develop a capability for quantitative climate predictions which could serve
as a basis for preparing suitable adaptation to climate change.
Such
predictions were also required to determine trade-offs between possible
industrial/agricultural adjustments in comparison with the cost of foreseen
climatic impacts. The Commission also noted the central role of WCRP in the
study of global change and its relationship with the
International
Geosphere-Biosphere Programme (IGBP).
8.4
The Commission observed that WCRP investigations of climate
variations over periods of several decades were of considerable importance in
the context of the current interest in greenhouse warming and for the
development of IGBP and would undoubtedly receive increasing emphasis.
Nevertheless,
attention
to
projects
concerned with
studying
climate
variability on seasonal and interannual timescales must be fully maintained.
Improving the understanding of the basic physical processes that play a part
in climate change and prediction on all timescales must continue to be a
fundamental responsibility of WCRP.
Furthermore, programmes like TOGA offer
the possibility of climate prediction for large regions of the world for
periods of a year or even longer, and the existing momentum in these
activities should not be allowed to diminish.
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8.5
The Commission recognized the need for strengthening global
climate monitoring by including systematic observations of a number of
significant climate parameters such as radiation and heat fluxes at the
surface, sea level, ocean heat and salinity content.
Such monitoring could
benefit from the accelerated implementation of the Global Atmosphere Watch and
should also be based on the existing operational WWW system but considerable
augmentation would be required.
The Commission also noted the value of
historical data and urged that the period over the last several decades be
examine~ since anomalies of atmospheric circulation in any period may contain
valuabl~ information relevant to present or future climate variations.
The
Commission endorsed the proposal of the Working Group on Climate Research for
a conference to discuss the physical basis of global and regional climate
change in the past 100 years and recommended that such a conference be
organiz~d in the 1992-1993 period.

8.6
The Commission welcomed the steps taken towards preparation of a
review of climate diagnostics and new methods for diagnostic studies and
looked forward to publication of the text in 1990. The Commission considered
that the review would be a valuable compilation and assessment of new methods
in detecting climate change in the recent past and indicating more clearly
what may be happening currently, and could also be useful for training
purposes and as a vehicle for transfer of technology and methodology.
8.7
In relation to the systematic monitoring of radiatively active
substances and related sensitivity studies, the Commission noted that the
JSC/CAS/IRC Working Group on Radiative Fluxes was planning the establishment
of a network of stations to provide ground-truth surface radiative fluxes.
The Commission supported the implementation of this network.
At the same
time, the Commission noted that the task of monitoring the concentrations of
radiatively active substances was taken up in the Global Atmosphere Watch
(see agenda item 4).
8.8
The Commission noted that the CAS/JSC Working Group on Numerical
Experimentation had been asked to undertake relevant studies of dynamical
aspects of stratospheric/tropospheric interaction and its importance in
obtaining
a
reasonable
simulation
of
tropospheric and
stratospheric
circulations. The height of the topmost model level and the model vertical
resolution required in the stratosphere would also be considered (see agenda
item 7).
8.9
In connection with the development of a feasible strategy for
moni toring tropospheric aerosols, the Commission was informed that, under the
leadership of the Joint Working Group on the International Aerosol Climatology
Project of the IAMAP Commissions on Cloud Physics, Radiation and Atmospheric
Chemistry and Global Pollution, a plan for an International Global Aerosol
Programme (IGAP) had been drawn up.
This programme has the objective of
improving understanding of atmospheric aerosols in the forcing mechanisms and
forecasting of changes in global climate and in geospheric-biospheric
processes.
The Commission was further informed of the recommendations of a
Workshop on Tropospheric Aerosol Measurements held in Hampton, Virginia in
November 1989, also organized by the Joint Working Group on the International
Aerosol Climatology Project.
The Commission expressed satisfaction at the
progress being made in this area and wished to note that part of the required
tropospheric aerosol monitoring was being done at the BAPMoN-Global Atmosphere
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Watch (GAW) stations. The Commission emphasized that additional and improved
aerosol data were essential in answering questions on the complex role of
aerosols in the climate system in influencing the atmospheric radiation
budget, in redistributing energy between short- and long-wave spectra and
their indirect effect as condensation nuclei.
Therefore, the Commission
pointed out the need for co-ordination between IGAP and relevant GAW
activities.
The role of CAS in climate activities
8.10
The Commission was of the view that, although substantial progress
was being made in a wide range of climate studies, including the WCRP, major
effor.ts continued to be necessary to achieve reliable assessments of possible
future climate changes. A number of gaps and uncertainties had been pointed
out by the Working Group on Climate Research which must be fully borne in mind
when attempting to quantify the likely magnitude of climate change and
possible impacts on society and economy.
8.11
More specifically, the Commission noted the global annual surface
warming simulated by various models (coupled to mixed-layer oceans of the
order of 50 mdepth) for doubled atmospheric CO 2 concentrations lay in the
range 2.0 to 5.2°C with respect to their control climate. The Commission was
also informed of recent results obtained at the Meteorological Research
Institute in Japan using an atmospheric model coupled to a mixed-layer ocean
indicating a mean surface temperature rise of 4.3°C for doubled CO 2 •
These
types of predictions, however, show strong sensitivity to the treatment of
cloud and cloud/radiation interaction employed, this being one of the main
uncertainties in the atmospheric component of climate models. The mixed-layer
ocean employed in these simulations is also unlikely to be adequate to
represent correctly the diffusion of the extra heat into the oceans, this
being another major cause of uncertainty.
Nonetheless, the Commission
concurred with the generally held scientific view that increases in
atmospheric CO 2 concentrations at the current rate would inevitably result
in distinct climatic change, with uncertain and, most probably damaging,
consequences for the biosphere.
8.12
In this context, the Commission underlined again the importance of
the Global Atmosphere Watch as an early warning system to detect changes in
atmospheric concentrations of greenhouse gases and as an essential means of
improving understanding of atmospheric behaviour and its interactions with the
ocean and biosphere. The Global Atmosphere Watch would also provide the data
enabling prediction of future states of the atmosphere and related earth
systems. The cost of funding the Global Atmosphere Watch was insignificant in
comparison with the ·likely economic implications of climate change.
The
Commission urged all Members to support the implementation of the Global
Atmosphere Watch as rapidly and completely as possible.
8.13
In the same context, the Commission recognized the importance of
the Climate Change Detection Project of the WMO Commission for Climatology.
The Commission expressed its willingness to support and assist in the
implementation of this project together with the implementation of the Global
Atmosphere Watch.
8.14
The Commission also strongly emphasized the fundamental and
essential role to be played by Meteorological Services in climate studies.
Operational centres and related national
laboratories
retained large
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observational and processed data sets which were the basis of a very extensive
range of climate diagnostic and climate monitoring studies. Furthermore, in
numerical forecasting centres resides the basic skill and experience in
atmospheric modelling that is absolutely necessary in building realistic
climate models, capable of state-of-the-art simulations of the atmospheric
circulation and of key atmospheric processes (radiation, convection, etc.).
The Commission urged that national climate activities in many countries should
be centred round numerical forecasting centres and the expertise that
Meteorological Services had built up in atmospheric studies.
8.15
The Commission agreed to keep under review climate-related
activities which were _relevant to its overall interest by means of a suitable
group of rapporteurs for specific fields of climate research, including
climate modelling, radiation processes and clouds, land surface processes,
ocean-atmosphere interaction, the effects of greenhouse gases on climate, and
climate diagnostics including paleoclimatology.
Moreover, the rapporteur on
radiation processes should be the CAS representative on the JSC/CAS/IRC
Working Group on Radiative Fluxes. The group of rapporteurs was assigned a
number of other tasks, in particular in regard to the Commission'S interest in
the Climate Change Detection Project.
Noting the role that atmospheric
chemistry- could play in feedback mechanisms that would determine the magnitude
of potential climate change, the Commission encouraged the group of
rapporteurs to establish the necessary liaison with the Executive Council
Panel of Experts/CAS Working Group on Environmental Pollution and Atmospheric
Chemistry in considering this question.
The group of rapporteurs was also
asked to express to the appropriate bodies, including the Joint Scientific
Committee for WCRP, the views of the Commission for the further development of
climate-related activities. The Commission requested that, in order to pursue
specific climate-related topics, provision should be made for regular meetings
of the group of rapporteurs (or parts of it).
8.16
The Commission adopted Resolution 7 (CAS-X) - Group of Rapporteurs
on Climate Activities.
9.

OTHER RESEARCH ACTIVITIES (agenda item 9)

9.1

Atmospheric boundary-layer problems (agenda item 9.1)

9.l.l
The Commission noted with interest the report submitted by the
chairman of the Working Group on Atmospheric Boundary-layer Problems.
9.1.2
The Commission welcomed the publication in the Long-range
Forecasting Research Report Series (No. 11.) of reviews on air-sea exchange
processes, atmospheric boundary layer/free troposphere interaction,
the
parameterization of atmospheric boundary layer processes in numerical
modelling, and mesoscale atmospheric boundary-layer structure.
9.1.3
The Commission reviewed the outcome of the Planetary Boundarylayer Model Evaluation Workshop organized jointly by the chairman of the
Working Group on Atmospheric Boundary-layer Problems and the chairman of the
Working Group A on Boundary-layer Dynamics and Air-Sea Interaction of the
IAMAP Commission on Dynamic Meteorology that had taken place in August 1989.
The workshop had provided an opportunity for climate and global circulation
modellers to meet with planetary boundary-layer specialists and review some of
the problems associated with planetary boundary-layer parameterization.
The
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workshop had agreed that the time was now right for a systematic effort to
begin to improve planetary boundary-layer models.
Much of what has been
learned recently about the physics of the planetary boundary layer has not yet
been used in model parameterizations of the boundary layer.
9.1.4
Taking into account the conclusions of the workshop, the
Commission recommended that planetary boundary-layer research should be
directed along the following lines:
(a)

In coming years, greater emphasis should be placed on field
experiments able to describe the boundary-layer structure together
with the underlying surface in sufficient detail to enable
comparisons with models;

(b)

In view of the need to improve the representation of the boundary
layer in atmospheric circulation models, model parameterizations
should be compared with field data and data from high resolution
models, especially with respect to the vertical extent of the
boundary layer;

(c)

An

(d)

In view of the importance of boundary-layer clouds to climate and
weather forecasting studies, high priority should be given to the
effects of clouds in parameterization of the atmospheric boundary
layer;

(e)

Adequate representations of the boundary layer over heterogeneous
terrain and orography are not available; these are of importance
to weather forecasting and climate models and should be developed
and verified with field experiments;
over oceans, the use of
information from wave models in determining air-sea interface
fluxes should be investigated.

extended test should be carried out of boundary-layer
formulations currently used in atmospheric circulation models by
research institutes and individual scientists;

The Commission furthermore agreed that a close link should continue to exist
between atmospheric boundary-layer modelling for climate research and weather
prediction purposes.
All Members were encouraged to contribute to these
activities within available means.
9.1.5
In addition to the need to improve boundary-layer parameterization
in atmospheric models. the Commission recognized the importance of developing
knowledge of the atmospheric boundary layer for many other purposes.
Two
specific topics mentioned were regional transport of pollution and transport
of atmospheric dust.
9.1. 6
The Commission welcomed information provided by the delegate· of
Saudia Arabia that his country had developed a state-of-the-art nocturnal
radiative boundary-layer model which, in use, had shown very promising
results. The model will be made available to any interested nation in order
to aid in important pollution studies.
9.1. 7

atmospheric

In order to keep under review
boundary-layer research and to

activities in the field
encourage the development

of
of
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research on the lines recommended, the Commission decided to appoint a
Rapporteur on Atmospheric Boundary-layer Meteorology and accordingly adopted
Resolution 8 (CAS-X).

9.2

Middle-atmosphere Programme and solar-terrestrial relationships
(agenda item 9.2)

9.2.1
The report· of the CAS Rapporteur on Middle Atmosphere Research,
Professor K. Labitzke, was accepted with appreciation. The information that
the SCOSTEP-MAP and its follow-up activities of MAC and MAS had been
successfully completed were noted as was the beginning of the new SCOSTEP
initiative, STEP (Solar-Terrestrial Energy Programme). Proposals for an IGBP
core project dealing with middle-atmosphere effects (currently referred to as
STIB) were noted with interest.
9.2.2
In discussing STEP, the Commission expressed its desire to be
involved, stating that the work of STEP, in particular, Working Groups 4 and 5
were of direct interest to WMOlCAS activities.
Therefore, the Commission
decided
to
appoint
two
Rapporteurs on Middle-atmosphere Studies and
Solar-terrestrial Relationships and adopted Resolution 9 (CAS-X) to that
effect (see also paragraph 9.2.10 below).
Furthermore, the Commission
expressed its support for the eight projects currently being developed by STEP
Working Group 4.
9.2.3
The Commission expressed its satisfaction that the system of
STRATALERT and GEOALERT/STRATWARM messages was of use in the preparation of
special experiments such as those in connection with measurements carried out
in polar regions to study processes connected with ozone depletion.
It
commended the Stratospheric Research Group of the Free University of Berlin
for their dedication in preparing these messages, which are based on data
submitted by WMO Members.
I t was hoped Members would strive to attain the
heights (above 10 hPa) of their sonde ascents that were desired, and would
emulate the example of Canada that had had very successful results using
special balloons.
9.2.4
The studies revealing, as a basic pattern in the northern
hemisphere, the existence of a large positive correlation between the II-year
solar cycle and temperatures and geopotential heights at 100 and 30 hPa in
tropical and middle latitudes, that were reported by' the rapporteur, were
viewed wi t:t:i great interest. As this discovery is based to some extent on the
contributions of WMO Members, they,are urged to extend their efforts to attain
the heights required (see paragraph 9.2.3 above).
9.2.5
Considering
the
link
between
the
middle
-atmosphere
solar-terrestrial relationships (see also paragraphs 9.2.7 to 9.2.9),
Commission decided that its interest could best be served by appointing
rapporteurs, to cover in a joint and integrated manner these two fields,
the complex relationships with other organizations involved.

9.2.6
for his

and
the
two
and

The Commission expressed its gratitude to Dr W.L. Godson (Canada)enlightening report on solar-terrestrial relationships with the
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proposals for action which it contained.
Implementation of these actions
would place the WMO Commission for Atmospheric Sciences in the forefront of
developments and accordingly, Recommendation 3 (CAS-X)
WMO support of
SCOSTEP/STEP was adopted.
9.2.7
Noting that the most spectacular development in this field is that
effects in phase with the II-year solar cycle are most clearly seen if
climatic data are stratified in terms of phase of the QBO (Quasi-biennial
oscillation of equatorial stratospheric winds) as co-discovered by the CAS
Rapporteur on Middle-atmosphere Research (Dr K. Labitzke, Germany, Federal
Republic of), the Commission expressed its support for and desire to
. collaborate with SCOSTEP in their STEP programme to further develop these
activities.
9.2.8
The Commission noted the five topics proposed currently by STEP
Working Group 5 and agreed that these were worthy proposals that could lead to
a major resolution of current uncertainties. I t expressed the view that QBO
modelling could assist in the first of these projects, as well as studies of
direct QBO effects on climate.
9.2.9
The Commission suggested a
number of possible additional
components which might be considered by the SCOSTEP/STEP Working Group 5.
These are:
(a)

Full documentation of QBO basic data, including any indications of
proxy data prior to the early 1950s;

(b)

Proposals for possible extension of QBO basic data using multiple
correlations with independent sets of climatic data (suitable for
research units with limited resources);

(c)

Full documentation of daily sunspot data, including estimates for
missing days in the early years of the record (permitting improved
estimates of monthly means, etc.).

9.2.10
Acknowledging the interaction of these activities with those of
the CAS Rapporteur on Middle-atmosphere Research, and confirming the intent of
CAS to continue its involvement in STP-M, the Commission decided that future
action would be carried out by the two CAS Rapporteurs on Middle-atmosphere
Studies and Solar-terrestrial Relationships (see paragraph 9.2.2 above). I t
was recommended that CAS be represented at future meetings of SCOSTEP,
especially those of the STEP Working G~oups 4 and 5.
9.3

Bibliographic problems (agenda item 9.3)

9.3.1
The Commission was presented with the English and French parts of
the new edition of the International Meteorological Vocabulary (IMV). The
Commission paid sincere tribute to Mr M. Rigby, the former Rapporteur on
Bibliographic Problems, who had devoted many years and had made an outstanding
contribution to the preparation of the IMV before he passed away.
Appreciation was also expressed to the Atmospheric Environment Service of
Canada for the assistance in finalizing the English/French version.
9.3.2
The Commission approved the proposed layout for
expressed the wish that it be published as quickly as possible.

the IMV and
Nevertheless,
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it was noted that the English/French version contained a number of errors in
some definitions and formulae.
The Commission urged that the Secretariat
ensure that the IMV was well edited technically before publication.
9.3.3
The Commission discussed the proposal of France that there was a
need to update periodically the IMV and to prepare a thesaurus as a supplement
to the IMV to ease bibliographic searching.
I t was agreed that this was a
very valuable proposal. The Commission suggested that regular updating of the
IMV and rela,ted supplements (as well as of the UDC) should be undertaken
systematical~y by the Secretariat utilizing services of experts as appropriate.

9.3.4
The Commission was
available in a computerized
should be completed as soon
highly desirable if the IMV
languages.

of the opinion
form and that
as possible.
could be made

that the IMV should also be made
the Russian and Spanish versions
Furthermore, it was considered
available in other WMO official

9.3.5
Regarding
the
Universal
Decimal
Classification
(UDC),
the
Commission agreed that the present version of the IMV could be- published
without UDC -references to avoid any further delay.
The Commission however
emphasised that development and updating of the atmospheric component of UDC
should continue to be given due attention (see also 9.3.3).

9.4

Definitions of "geopotential" and "geopotential metre"
(agenda item 9.4)

9.4.1
The Commission considered the proposal submitted by the German
Democratic Republic concerning definitions of "geopotential" and "geopotential
metre" and agreed that the WMO Technical Regulations, Volume I, Appendix A
(Values of some physical functions and constants used in meteorology) item 7
should be replaced by the definition of the geopotential altitude which is to
be found in Recommendation 4 (CAS-X) (see paragraph 9.4;2 below).

9.4.2
Accordingly, the Commission adopted Recommendation 4 (CAS-X)
Amendment to the WMO Technical Regulations, Volume I, Appendix A, item 7.

9.5

Research needed to support aeronautical meteorology reguirements
- (agenda item 9.5)

9.5.1
The Commission considered the docum~nt submitted by the chairman of
the Working Group on Advanced Techniques Applied to Aeronautical Meteorology
of the Commission for Aeronautical Meteorology concerning research needed to
meet aeronautical meteorology requirements and appreciated the high scientific
value of the document.
9.5.2
The Commission noted the following specific aviation requirements
which would benefit from research activities carried out within the Commission
(not in order of priority);
(a)

The development of new analysis systems which would incorporate
aircraft observations
reflecting their unique characteristics
(asynoptic and non-standard level);
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(b)

The determination of the optimum (both in terms of accuracy and
cost-effectiveness) vertical and horizontal resolution of models
used for aviation forecasting particularly in the neighbourhood of
jet-streams;

(c)

The further development. of objective
weather significant to aviation;

(d)

The development of mesosc?le models with a resolution in the
boundary layer to provide <:.:ioud base information to wi thin about
100 metres and development of parameterization algorithms to
convert the microphysical information on cloud water and ice, and
precipitation into visibilities;

(e)

The continuation of basic research into the phenomenon of aircraft
icing and under what conditions it occurs;

(f)

The development of simple techniques for recogn~z~ng in advance
when conditions are favourable for microbursts;

(g)

Research to improve the forecasting in the terminal area especially
for runway visual range (including the hazard of dust storms),
cloud layers and icing which could be achieved through "nowcasting"
based on radar and satellite data, denser surface networks, expert
systems
including
artificial
intelligence
techniques,
onedimensional and trajectory models to provide high resolution detail
in the boundary layer and mesoscale modelling with high resolution
in the boundary layer.

methods

for

forecasting

9.5.3
In considering the need to improve the low level resolution of the
initial conditions and therefore the forecast used for aviation purposes, the
Commission reiterated the need for two additional mandatory pressure levels at
900 and 950 hPa (see paragraph 5.1.13).
9.5.4
The Commission recommended to Members that increased research
efforts be devoted to the areas listed in paragraph 9.5.2, and requested the
president of the Commission to bring these problem areas to the attention of
appropriate CAS working groups and rapporteurs.
9.5.5
The opinion was expressed by some members of the Commission that
the Commission· for Basic Systems be invited to consider the measures which
could be taken to decrease the time delay in transmitting and analysing
en-route reports.
10.

SCIENTIFIC LECTURES (agenda item 10)

10.1

The following four lectures were presented during the session:

•

Changing
atmospheric
Atmosphere Watch
by Dr D. M. Whelpdale

•

Recent advances in tropical meteorology research
by Professor R. P. Pearce

composition

and

the

WMO

Global
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•

A promising statistical relationship between a 10-12 year
cycle in the atmosphere in the northern hemisphere and the
sunspot cycle
by Professor K. Labitzke

•

Climate change:
by Dr E. Bierly

science and politics

which preceded and greatly facilitated the
4.1, 5.3, 9.2 and 8 respectively.

discussions

of

the

agenda

items

10.2
The Commission expressed its appreciation to the lecturers.
It
expressed the wish that written summaries of the lectures be distributed to
Members and requested the president to ensure that . in the future extended
abstracts of lectures planned be made available to the 'participants before the
session.

11.

WMO THIRD LONG-TERM PLAN (1992-2001) (agenda item 11)

11.1
The Commission reviewed the draft text of the Third Long-term
Plan, Part II, Volume 3, Atmospheric Research and Environment Programme. The
Commission noted the structure of the programme as adopted by the Executive
Council at its forty-first session, the main objectives and organization of
the programme and the five major components.
11.2
The Commission put forward a number of comments and proposals
related to the overall objectives and identification of research priorities.
It was also suggested that the relationship between the Atmospheric Research
and Environment Programme and the World Climate Research Programme in studying
the atmospheric composition and climate changes, respectively, should be
subject to guidance and comment by the Commission and that the emerging
potential for improving long-range forecasting should also be reflected.' The
Commission recognised the need to arrange transfer of technology and knowledge
to developing countries, to augment education and training activities relevant
to implementation of the planned programmes, and to re-orient integrated
monitoring activities towards climate change problems.
11.3
The summary of the most
important comn'tents and' suggested
amendments, as agreed by the Commission, is given in the annex to this report
(Annex III) and will, be submitted for consideration by the forty-second
session of, the Executive Council and the . Elevt;!nth' World Meteorological
Congress.
11.4
The Commission considered that a thorough editing of the text of
the Plan was also required.
Additional comments and editorial corrections
proposed by members of the Commission 'were Submitted to the 'Secreta-riat.

12.

REVIEW OF PREVIOUS RESOLUTIONS AND RECOMMENDATIONS OF THE
COMMISSION AND OF RELEVANT EXECUTIVE COUNCIL RE.SOLUT I ONS ;

12.1
The Commission reviewed the 'resolutions and,.. ' recommendations
adopted at its previous session which were still in force.
It also reviewed
the Executive Council resolutions still in ,force relating to CAS activities.
Resolution 10 (CAS-X) and Recommendation 5 (CAS.".X), containirig the decisions
of the session in that regard, were adopted accordingly.
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12.2
Concerning a number of resolutions of EC-XXII, EC-XXVI, EC-XXIX,
EX-XXX, EC-XXXII and EC-XXXV which are still kept in force, the opinion was
expressed by the COllUllission that it would be appropriate to consolidate some
of them into updated resolutions which should be submitted to the Executive
Council.

l3.

ELECTION OF OFFICERS (agenda item 13)

l3.l
The Commission unanimously elected Dr D. J. Gauntlett (Australia)
as president of the COllUllission and Dr A.D. Moura (Brazil) as vice-president.
The newly elected officers accepted with pleasure to serve the Conunission
until its eleventh session.
l3.2
The Commission also paid tribute to the contribution made by the
outgoing president during his period in office.
The period had been one of
considerable scientific and technological progress and the
Conunission
acknowledged the scientific and personal contribution which Professor Mesinger
had made during his period in office.

l4.

NOMINATION OF MEMBERS OF WORKING GROUPS AND RAPPORTEURS
(agenda item l4)

14.1
The COllUllission established working groups (two of which are
expected to be asked to fulfil the joint functions of EC Panel of Experts/CAS
Working Groups) and appointed rapporteurs to carry out its work between the
tenth and eleventh sessions:
Advisory Working Group of the Commission for Atmospheric Sciences;
Executive Council Panel of Experts/Working Group on Environmental
Pollution and Atmospheric Chemistry;
Group of Rapporteurs on Short-range Weather Prediction Research
Group of Rapporteurs on Medium- and Long-range Weather Prediction
Research;
Group of Rapporteurs on Tropical Meteorology Research;'.
Executive Council Panel of Experts/Working Group on Physics
Chemistry of Clouds and Weather Modification Research;

and

Group of Rapporteurs on Climate Activities;
Rapporteur on Atmospheric Boundary-layer Meteorology_;
Rapporteurs on
Relationships;

Middle-atmosphere

Studies

and

Solar-terrestrial

Rapporteur on Mountain Effects in Weather Prediction;
Rapporteur on Economic Benefits of Weather Forecasting.
14.2
The Commission established the membership of the working groups,
recommended membership for the joint EC panels of experts/CAS working groups
and appointed rapporteurs as indicated in the relevant resolutions of the
session.
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14.3
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 the working groups, inchiding the
appointment of new chairmen and the designation af suitable experts to
participate in the work of the relevant working groups.
14.4
Furthermore, the Commission requested the Secretary-General, when
distributing the membership of the various working groups and rapporteurs to
Members, to urge them to submit to the Secretariat the names of other national
experts who would be willing to participate in the activities of a given
working group or rapporteur.
These experts would be registered by the
chairmen and rapporteurs as corresponding members and they would receive all
available information relevant to the activities of their working group or
field of responsibility.
They would also be invited to meetings of working
groups providing that funds for their attendance were not claimed from the WMO
regular budget.
Corresponding members would be expected to participate
actively in the work of the working group or rapporteur they were associated
l'lith.
14.5
The Commission expressed its appreciation to the Committee for
Co-ordinating Proposals for Rapporteurs and Membership of Working Groups for
the excellent manner in which it had completed its difficult task.
The
Commission further noted with gratitude the readiness expressed by delegates
of Canada, Federal Republic of Germany, Spain and the USA to cover, from
national funds, the necessary expenditures of Dr G. Isaac and Dr J.R. de Grado
(both cloud physics), Dr Ehhalt (Environment panel) and Dr R. Elsberry
(tropical meteorology) for their participation in the activities of the
respective working groups thus permitting some expansion of their membership.

15.

DATE AND PLACE OF THE ELEVENTH SESSION (agenda item 15)

In the absence of any formal invitation from Members represented
at the session, the Commission decided that the date and place of its eleventh
session should be fixed at a later date and requested its president to make
the necessary arrangements in consultation with the Secretary-General.

16.

CLOSURE. OF THE SESSION (agenda item 16)

16.1
In his closing remarks,
the
president expressed his deep
appreciatiC?n to all delegates for their valuable contributions· to the work of
the session. This had been a particularly important session of the Commission
in laying out the programme of future activities and redefining priorities in
view of the increasing public and political preoccupation with environmental
issues.
At the same time, the Commission had also given renewed momentum to
the other fundamental aspect of its work in promoting weather prediction and
tropical meteorological research.
The president spoke of his gratitude for
all the contributions made by the chairmen and members of working groups in
the past intersessional period.
He wished particularly to acknowledge the
outstanding efforts· over a period of many years of Professor Bohme, in
reviewing and considering the Commission I s inputs to the subject of global
climate research.
16.2
Looking to the future, the president expressed his good wishes to
the newly elected officers of the Commission and his conviction that, under
their guidance, the work and interests of CAS would continue to be carried
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forward.
He was also gratified to see the interest from members of the
Commission in advancing its activities by their readiness to participate in
the Commission's working groups. The president concluded by reiterating his
thanks to the Federal Republic of Germany for hosting the session and to the
staff of the Deutscher Wetterdienst for the excellent organization and support
provided. He also voiced his appreciation to the WMO Secretariat and other
supporting staff for their assistance and unfaltering co-operation.
16.3
Several delegates echoed the words of the president on the
importance of the decisions reached and resolutions agreed at this session of
the Commission. The role of WMO as the authoritative international voice on
atmospheric science issues and, in turn, the responsibility this placed on the
Commission, was also stressed. Many delegates paid tribute to the work of the
outgoing president in the past eight years and his contribution to the
development of the Commission's activities during this period. At the same
time, continuing support to and full co-operation with the newly elected
officers was pledged.
Delegates also acknowledged the excellent facilities
provided by the Federal Republic of Germany and the Deutscher Wetterdienst as
well as the assistance of the WMO Secretariat.
16.4
Dr R. Bojkov,
the
representative
of
the
Secretary-General,
congratulated participants on the timely conclusion of their work and the
accomplishments of the session, especially the attention given to the initial
task of monitoring changes in atmospheric composition and the environment. He
urged delegates on their return to their home countries to advise their
authorities of the pressing need for implementing a planet-wide network
measuring a variety of atmospheric trace gases in order to provide a firm
scientific foundation for assessing potential environmental threats.
In his
turn, Dr Bojkov thanked the Federal Republic of Germany for hosting the
session and the facilities and hospitality provided.
Dr Bojkov also
particularly acknowledged the work of the staff "behind the scenes" for their
tireless support.
16.5
Dr D. Gauntlett, president-elect, paid special tribute to the
out-going president, the chairmen and members of working groups.
He also
spoke of the particular contribution of Professor Bohme as chairman of the CAS
Working Group on Climate Research. This session of the Commission had placed
heavy new responsibilities on its working groups for the forthcoming
intersessional period and he wished the newly nominated chairmen and
rapporteurs success in their activities. He would be in touch shortly with
the chairmen and, indeed, all members of the Commission to ensure that the
priority tasks were clearly recognized and being followed up.
16.6
The president declared the tenth session of the Commission for
Atmospheric Sciences closed at 10.40 a.m. on Thursday, 26 April 1990.

RESOLUTIONS ADOPTED BY THE SESSION
Res. 1 (CAS-X) - ADVISORY WORKING GROUP OF THE COMMISSION FOR ATMOSPHERIC
SCIENCES
THE COMMISSION FOR ATMOSPHERIC SCIENCES,
NOTING:
(1) The views of Sixth Congre!;ls on retaining the system of advisory
bodies to provide advice to presidents of Commissions,
(2) The future policies, strategy, objective and outline plans of CAS
for the 1990s adopted by Tenth Congress,
CONSIDERING:
(1) The importance attached to the role of CAS in directing-attention
to outstanding research problems and' in facilitating the distribution of
scientific knowledge,
(2) The revision of the above policies and strategy to include the
period of the Third WMO Long-term Plan,
(3) That the Executive Council has requested the
exercise a co-ordinating role in the WMO research programmes,

Commission

to

DECIDES:
(1) To re-establish
following terms of reference:

the

Advisory

Working Group of CAS with the

(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,
in
organl.zl.ng
confer"ences,
symposia
and
meetings of experts and in planning the future programme of
the Commission;

(c)

To respond quickly and effectively concerning any project
which the Commission might 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 the WMO Long-term Plan,
Part II, Volume 3 - Atmospheric Research and Environment
Programme;

(e)

To maintain overall responsibility for ensuring the transfer
of research results, techniques and information between
Members in the fields of atmospheric and geophysical
sciences, including environmental aspects;
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(2)

That the composition of the Advisory Working Group should be as

follows:
Australia
Brazil
Yugoslavia
USA
Zimbabwe
USSR
China

D.J. Gauntlett
A.D. Moura
F. Mesinger
E.W. Bierly
C.H. Matarira
Yu. S. Sedunov
J.J. Zhang

president of CAS
vice-president of CAS
past-president of CAS

(3) To authorize the president to call on 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 Conunission on the activities
of the Advisory Working Group not later than six months before the eleventh
session of the Commission.
Res. 2 (CAS-X) - GROUP OF RAPPORTEURS ON SHORT-RANGE WEATHER PREDICTION
RESEARCH

THE COMMISSION FOR ATMOSPHERIC SCIENCES,
NOTING:
(1)
The report by the chairman of the Working Group on Short- and
Medium-range Weather Prediction Research,

.(2)

Resolution 11 (Cg-X) - Research and Development Programme,

(3),,'Paragraphs 5.2.1 to 5.2.4 of the general summary of the abridged
report of EC-XLI,
-( 4) Paragraphs 5.2.1 to
report of EC-XL,

§:.,2.

8 of the' general summary of the - abridged

CONSIDERI~G:

U)

The

demand

for" increasing

accuracy

for

short-range

weather

forecasts,
(2) The need for a full exploitation of objective interpretation
methods and the very short-range forecasting systems in routine weather
forecasting and warning services,
(3) The need to exchange research' results and experience among
Members and to maintain co-ordination between research and operational
activities in short-range weather prediction,
(4) The need for training eligible personnel from
countries to undertake the task of short-range weather prediction,

developing
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DECIDES:
(1) To establish a Group of Rapporteurs on Short-range' Weather
Prediction Research, with the following terms of reference:
(a)

To keep under constant review progress in the field of
short-range
weather
prediction
research
and
to
propose
initiatives that WMO might take to encourage and co-ordinate
Member's efforts in:
(i)

Reviewing achievements related to the short-range weather
prediction research and assessing existing forecasting
methods;

(ii)

Advancing numerical weather prediction methods and the
objecti ve interpretation of numerical products for local
severe weather forecasting;

(iii)

Examining methods
forecasting;

(iv)

Developing methods for very short-range forecasting,
particularly those using high-resolution observational
systems and computer interactive data . processing and
display;

(v)

Improving methods of combined use of remotely sensed data
as well as in-situ data to better specify the initial
state of the atmosphere as an aid to severe weather
phenomena forecasting;

(vi)

Refining
techniques
assessment;

·(b). To. prepare . . in· the
of the status of
progress made in
including the topic

applicable

of

to

forecast

local

and

regional

verification

and

intersessionalperiod" a' comprehensive review
short-range numerical weather prediction,. the
recent years and the outstanding problems,
of data assimilation;

(c)

To promote studies of prediction of extreme meteorological events
as a contribution to· the United Nations International D~cade for
Natural Disaster Reduction;

(d)

To
develop
guidelines' for
education
and
training
meteorologists in NWP, use of remotely sensed data and
practical application of numerically produced forecasts;

(e)

To collaborate with activity centres and steering groups
monitoring the implementation of the study projects;

(f)

To work in close co-ordination with the Group of Rapporteurs on
Medium- and Long-range Weather Prediction Research in considering
questions in weather prediction that span all time-scales;

of
the
in
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(g)

To collaborate with the Commission for Basic Systems and the CAS
Group of Rapporteurs on Tropical Meteorology Research in
considering developments in weather prediction in the tropics;

(h)

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

(2) To invite the following individuals to serve on the Group of
Rapporteurs:
J. Paegle

USA

P. Lynch

Ireland

Rapporteur
on
Data
Needs
Assimilation for Weather Prediction

P. Bougeault

France

Rapporteur on Limited Area Modelling and
Predictability

B. Conway

UK

Rapporteur
Forecasting

on

Very

and

Short-range

and to appoint ProfessorJ. Paegle as chairman;
(3) To invite the president of CBS to nominate a representative to
liaise with and participate in the work of the Group of Rapporteurs;
(4) To invite IAMAP to nominate a representative to liaise with and
participate in the work of the Group of Rapporteurs;
(5) To request the chairman of the Group of Rapporteurs to submit the
final report to' the president of CAS not later than six months before t-he
eleventh session of the Commission.
Res.3 (CAS-X) - RAPPORTEUR ON THE ECONOMIC BENEFITS OF WEATHER FORECASTING
THE COMMISSION FOR ATMOSPHERIC SCIENCES,
NOTING:
(1) Paragraph 7.18 of the general summary of the abridged report of
Cg-X concerning the need for in-depth studies of economic benefits of
Meteorological Services;
(2) Paragraph 54 of the WMO Second Long-term Plan which states that
one of the overall objectives adopted by Members for the 1990s is "to ensure
that nations of the world benefit to the maximum from the application of
meteorological, hydrological and related data, knowledge and services to
national economic, social· and cultural goals",
CONSIDERING:
(1) The role of the Commission in promoting the development and
improvement of weather forecasting to meet the needs of government, public and
various user groups;
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(2) The significant economic benefits
accurate weather prediction on all time-scales,

that can

be

obtained

from

DECIDES:
(1) To appoint a Rapporteur on the Economic Benefits of Weather
Forecasting with the following terms of reference:

(a)

To review the range of activities and user groups that can
benefit from reliable weather forecasting at short-, mediumand long-range;

(b)

To review the methodologies used to assess the economic
benefits to be gained from reliable weather forecasts on all
time-scales;

(c)

To assess in qualitative and, to the extent possible
quantitative; terms the economic benefits that can be
derived by users from reliable weather forecasts at various
time ranges;

(d)

To estimate the additional benefit~ that could be achieved
by further improvement in forecasting accuracy on all
time-scales;

(2) To invite Dr A. Murphy, USA,
Economic Benefits of Weather Forecasting;

to

serve

as

Rapporteur on the

(3) To request the rapporteur to submit his report to the president
of CAS not later than six months before the eleventh session of the Commission.
Res. 4 (CAS-X) - RAPPORTEUR ON MOUNTAIN EFFECTS IN WEATHER PREDICTION
THE COMMISSION FOR ATMOSPHERIC SCIENCES,
NOTING:
(1)
Prediction,
(2)

The

report

by the Rapporteur on Mountain Effects

in. Weather

The directives of Cg-X, general summary, paragraph 3.3.1.4,

CONSIDERING that the creation of analyses based on . data collected
during the GARP Alpine Experiment (ALPEX) is highly desirable for limited-area
modelling research and Mediterranean cyclone stUdies,
DECIDES
(1) To re-appoint a Rapporteur on Mountain
Prediction with the following terms of reference:
(a)

Effects

in

Weather

To follow closely the progress in the creation of analyses
based on data collected during ALPEX and to promote research
and experimentation using these analyses when available;
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To advise the president of CAS of any action that might seem
necessary for further progress towards the solution of
outstanding problems as well as the application of the
results of research on mountain effects on the atmospheric
circulation;

(2) To invite Professor J. Egger, Federal Republic of Germany,
serve as Rapporteur on Mountain ~ffects in Weather Prediction;

to

(3)
To request the rapporteur to submit his report to the pres ident
of CAS not later than six months before the eleventh session of the Commission.

Res. 5 (CAS-X) - GROUP OF RAPPORTEURS ON MEDIUM- AND LONG-RANGE WEATHER
PREDICTION RESEARCH
THE COMMISSION FOR ATMOSPHERIC SCIENCES,
NOTING:
(1)
The report by the chairman of the Working Group on Long-range
Weather Forecasting Research,

(2)

Resolution 11 (Cg-X) - Research and Development Programme,

(3) Paragraphs 5.2.1, 5.2.2 and 5.2.5 to 5.2.7 of the general summary
of the abridged report of EC-XLI,
(4) Paragraphs 5.2.1, 5.2.2, 5.2.9 and 5.2.10 of the general summary
of, the abridged report of EC-XL,
CONSIDERING:
(1)
That significant economic and social .benefi ts would be gained by
all countries in the world by improving the accuracy of medium- and long-range
weather forecasting,

(2) The importance of work to improve methods of medium- and
long-range weather forecasting and the need to assist Members in increasing
their research efforts into development of operational weather forecasting
methods over months or- seasons,
(3)
The need for a continuing critical assessment of current mediumand long-range forecasting models and verification of their performance,

(4) The need for training eligible personnel for developing countries
to undertake the task of medium- and long~range weather forecasting,
DECIDES:
(1)
To establish a Group of Rapporteurs on Medium- and Long-Range
Weather Prediction Research with the following terms of reference:
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(a)

To review critically present methods used in medium- and
long-range forecasting and make a scientific assessment of
the methodologies applied;

(b)

To assess the potential usefulness of global dynamical
models for medium-range and of coupled ocean-atmosphere
and develop better
models for long-range forecasting,
verification techniques for this assessment;

(c)

To prepare, in the intersessional period, a comprehensive
review of tho status of medium-range weather prediction, of
the progress made in recent years and the outstanding
problems;

(d)

To guide preparation of a statement on the status of
long-range weather forecasting to be submitted to Eleventh
Congress and preparation of a non-technical account of the
capabilities of long-range forecasting likely to be achieved
for potential users of long-range weather forecasting
services;

(e)

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

(f)

To advise the Secretary-General through the president of CAS
concerning measures to be taken to assist Members in
intensifying
their
research
efforts
in
mediumand
long-range weather prediction, including data exchange and
preparation of technical reports;

(g)

To advise the Executive Council
Training, through the president of
of guidelines for the education and
Class II meteorologists in the
long-range
weather
prediction
responsibility of the Group;

(h)

To collaborate with activity centres in monitoring the
implementation of the
relevant medium- and long-range
weather
prediction
study
projects
with
subsequent
distribution to Members of informat-ion relating to these
projects;

(i)

To work in close co-ordination with the Group of Rapporteurs
on Short-range Weather Prediction Research in considering
questions in weather prediction research that span all time
scales;

." (j)

To collaborate with the Group of Rapporteurs on Tropical
Meteorology Research and the CAS/JSC Working Group on
Numerical Experimentation in considering developments in and
relevant to medium- and long-range weather forecasting;

(2) To invite the
Rapporteurs:

following

Panel" on Education and
CAS, on the development
training of Class I and
areas: 6f "medium- and
falling
within
the

individuals to serve on the Group of
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J.F. Geleyn

France

N. Nicholls

Australia

Rapporteur on Operational Mediurnand Long-range Weather Forecasting

Z.B. Sun

China

Rapporteur
(including
Methods

R.K. Datta

India

Rapporteur on Dynamical Medium- and
Long-range Forecasting Research and
Development;

on Empirical Long-range
seasonal)
Forecasting

and to appoint Mr J.F. Geleyn as chairman.
(3) To request the chairman of the Group of Rapporteurs to submit the
final report to the president of CAS not later than six months before the
eleventh session of the Commission.
Res. 6 (CAS-X) - GROUP OF RAPPORTEURS ON TROPICAL METEOROLOGY RESEARCH
THE COMMISSION FOR ATMOSPHERIC SCIENCES,
NOTJ;NG:
(1)

The report of the-Working Group on Tropical Meteorology,

(2)

Resolution 11 (Cg-X) - Research and Development Programme,

CONSIDERING:
(1) The potential economic benefit to be derived from increasing
research .. of tropical atmospheric processes which could improve weather
prediction capabilities,
(2) The need to assist co-ordination of-research efforts in tropical
and sub-tropical meteorology of all countries involved,
(3) The likelihood of significant developments in the scientific
aspects of tropical meteorology, particularly those resulting from data obtained by satellite observations and prediction models over the next few years,
DECIDES:
(1) To establ ish the Group of Rapporteurs on Tropical Meteorology
Research with members serving as rapporteurs for specifically defined areas
with the following overall terms of reference:
(a)

To monitor the implementation of existing priority projects
within the WMO Tropical Meteorology Research Programme
(TMRP) and to further develop other appropriate research
projects as the need arises, under the main programme
components:
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(i)
(ii )

(iii)
(iv)
(v)

(vi)

Monsoon studies (on regional and global scales);
Tropical cyclones;
Rain-producing tropical disturbances (other than
cyclones);
Tropical limited-area weather prediction modelling;
Interaction
between
tropical
and
mid-latitude
weather systems;
Meteorology of semi-arid zone/tropical droughts;

(b)

To provide scientific advice to the Secretary-General and
the president of CAS as necessary, on the implementation and
development of the ~ain TMRP components;

(c)

To identify those research initiatives 'l'Thich, 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;

(d)

To keep under continuous review developments in research
aspects of the WMO Tropical Cycl9ne Programme (TCP) by
maintaining close liaison with TCP regional bodies;

(e)

To prepare for the next session of the Commission a report
on the progress in tropical meteorology research;

(f)

To follow the progress in the Tropical Ocean Global
Atmosphere (TOGA) programme of the WCRP and, in particular,
to liaise with TOGA Monsoon Numerical Experimentation Group;

(g)

To keep in contact, through the Secretariat, with various
WMO regional and other groups dealing with tropical
meteorology;

(2) To invite the following
rapporteurs:

individuals

to serve as the group of

G. Holland

Australia

R. Ellsberry

USA

Rapporteur. on Tropical Cyclones

M. Murakami

Japan

Rapporteur on Monsoons

Z. Mumba

Zambia

Rapporteur on Tropical
Rain Producing Systems

D. Sikka
S. Abdulla

India}
Iraq}

Rapporteurs on Interaction between
Weather
Tropical
and
Mid-latitude
Systems

Droughts

and

and to appoint Mr G. Holland as chairman.
(3)
To request the chairman of the group to submit periodical reports as
necessary and a formal report to the president of CAS not later than six
months before the eleventh session of the Commission.
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Res. 7 (CAS-X) - GROUP OF RAPPORTEURS ON CLIMATE ACTIVITIES
THE COMMISSION FOR ATMOSPHERIC SCIENCES,
NOTING:
(1)

Resolution 7 (CAS-IX) - Working Group on Climate Research,

(2) The
WMO-TD No. 333),
(3)

report of the Working Group on Climate Research (WCRP-29,

Resolution 10 (Cg-X) - World Climate Research Programme,

(4) The Second WMO Long-term Plan:
Climate Programme, 1988-1997,

Volume 2,

Part II, The World

CONSIDERING:
(1) That climate-related research activities involve inputs from many
branches of atmospheric science within the purview of CAS as well as other
disciplines,
(2) That a group. of leading experts in climate-related fields is
necessary to advise the Members through the president of CAS on developments
in climate. activities, in particular, the World Climate Research Programme,
and their impacts on CAS programmes,
DECIDES:
(1)
To establish a group of rapporteurs for specific fields of
climate research, including climate modelling, radiation processes and clouds,
land surface processes, modelling greenhouse gases effect on climate, oceanatmosphere interaction, climate diagnostics, with the following terms of
reference:

(a)

To keep under review
climate-related Subjects;

activities

and

developments

in

(b)

To advise the president of CAS on progress in global climate
research and in the World Climate Research Programme;

(c)

To express to the appropriate bodies the views of CAS on the
further
development· of
climate-related activities
as
required;

(d)

To ensure appropriate liaison with the JSC, JSC working
groups and other appropriate bodies for the above purposes;

(e)

To maintain contact with other CAS working groups on
climate-related topics within their terms of reference,
including the Executive Council Panel of Experts/CAS Working
Group on Environmental Pollution and Atmospheric Chemistry
in considering the role of atmospheric chemistry in climatic
change;
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(f)

To maintain liaison with the WMO Commission for Climatology
in particular in the preparation and implementation of the
Climate Change Detection Project;

(g)

To
assist
in
organ~z~ng
climate-related subjects;

international

symposia

on

(2) To request further the group of rapporteurs to give specific
attention to the following topics:

(3 )

Rapporteurs
indicated:

(a)

The possible implications of results of the second World
Climate
Conference
and
the
report by the WMO/UNEP
Intergovernmental Panel on Climate Change for CAS activities;

(b)

Diagnostic
studies
of
climate
fluctuations
including
assessments of
regional manifestation and impacts of
changes,
long-term
variations
and
paleoclimatological
investigations; preparation of a review of new methods for
climate diagnostic stUdies;

(c)

The progress in the development of the International Aerosol
Climatology Project;

(d)

Reviewing the progress in climate modelling based on reports
produced and conclusions of studies undertaken by the
CAS/JSC Working Group on Numerical Experimentation and other
sources as necessary.

To invite the following individuals to serve on the Group of
on Climate Activities having expertise in the specific fields

D. Rodenhuis

USA

Rapporteur on Climate Diagnostics and
Monitoring

P.R. Rowntree

UK

Rapporteur on Climate Modelling

A.A. Akrawi

Iraq

Rapporteur on Physical Processes
(radiation, clouds, aerosols)

H. Oeschger

Switzerland

Rapporteur on Effects of Greenhouse
Gases on Climate-

L.C.B. Molion

Brazil

Rapporteur on Land Surface Processes

V.P. Meleshko

USSR

Rapporteur on
Interaction

C. Lorius

France

Rapporteur on Paleoclimatological
Records

(4)

Ocean~atmosphere

That Dr D. Rodenhuis shall also serve as chairman;

(5) That the rapporteur concerned with radiation processes ~n the
working group shall also be the CAS-nominated representative on the
JSC/CAS/IRC Working Group on Radiative Fluxes;
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(6)
To request the chairman of the group of rapporteurs to keep the
president of CAS informed of significant developments in research on global
climate change and climate-related activities and to submit a report on
climate research to the president of CAS not later than six months before the
eleventh session of the Commission.

NOTE:

This resolution replaces Resolution 7 (CAS-IX), which is no longer in
force.

Res. 8 (CAS-X) - RAPPORTEUR ON ATMOSPHERIC BOUNDARY-LAYER METEOROLOGY
THE COMMISSION FOR ATMOSPHERIC SCIENCES,
NOTING the report by the chairman of the Working Group on Atmospheric
Boundary-layer Problems,
CONSIDERING:
(1) The
importance
of
boundary-layer
processes
and
their
parameterization in numerical weather prediction, general circulation and
climate modelling,
(2) The applications of boundary-layer physics to specific problems
in tropical meteorology, long-range and regional transport of air pollution,
urban cLimatology and exchange processes both over land and sea surfaces,
. (3) .The diversity of programmes of interest to CAS with boundarylayer relevance,
DECIDES:
(1) To appoint a Rapporteur on Atmospheric Boundary-layer Meteorology
with the following terms of reference:
(a)

To maintain the collaboration with Working Group A on
Boundary-layer Dynamics and Air-sea Interaction of the IAMAP
Commission on Dynamic Meteorology, and with the WCRP
evaluation -of boundary-layer models used in climate studies;

(b)

To report on
intercomparison
schemes;

(c)

To promote the development of atmospheric
research on the lines recommended by CAS;

the progress with the study of the
between
boundary-layer
parameterization

(2) To invite Dr X.S. Li (China)
Atmospheric Boundary-layer Meteorology;

to

serve

as

the

boundary-layer
Rapporteur on
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(3)
To request the rapporteur to submit his report to the president
of CAS not later than six months before the eleventh session of the Commission.

Res. 9 (CAS-X) - RAPPORTEURS ON MIDDLE-ATMOSPHERE STUDIES AND SOLARTERRESTRIAL RELATIONSHIPS
THE COMMISSION FOR ATMOSPHERIC SCIENCES,
NOTING the reports of the Rapporteurs on Middle-atmosphere Research
and on Solar-terrestrial Relationships,
CONSIDERING the need for WMO to be informed of and to participate in
research activities on the middle atmosphere, under the new SCOSTEP initiative
STEP (1990-1995) and also the links with solar-terrestrial relationships,
DECIDES:
(1) To
appoint
Rapporteurs
on Middle-atmosphere
Studies
Solar-terrestrial Relationships, with the following terms of reference:

(a)

and

To maintain a continuing review of the possible activities
in
IGBP
relating
to
STIB
(Stratosphere
Troposphere
Interaction and Biosphere) and in the activities of SCOSTEP
relating
to
STEP
(Solar-Terrestrial
Energy Programme
1990-1995);

(b)

To participate in the scientific aspects of these and other
related programmes and to make known WMO activities relating
to them;

(c)

To maintain liaison with other CAS working groups and
rapporteurs,
as well as with COSPAR, and with the
Commissions of IAMAP and divisions of IAGA which have
activities relevant to STIB and STEP;

(d)

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

(e) .To review periodically the transmission and utilization of
STRATALERT and GEOALERT ISTRATWARM messages and to make the
necessary proposals, in particular for the procedures and
criteria for the Winter STRATALERT system;
the revision of Resolution 24 (Cg-VIII)
the
new
scientific
and organizational

(f)

To assist in
suitable
for
developments;

(g)

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

(h)

To recommend, relative to the above
research studies and projects;

fields,

appropriate
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(2) To invite Professor K. Labitzke (Federal Republic of Germany) to
serve as Rapporteur for Middle-atmosphere Studies (terms of reference: (a) and
(c) (especially STIB and STEP Working Group 4), (b), (d), (e), (g) and (h»;
(3)
To invite Dr W.L. Godson (Canada) to serve as Rapporteur for
Solar-terrestrial Relationships (terms of reference: (a) and (c) (especially
STEP Working Group 5), (b), (f) and (h»;

(4) To request the rapporteurs to submit reports to the president of
CAS not later than six months before the eleventh session of the Commission.
Res. 10 (CAS-X) - REVIEW OF THE RESOLUTIONS AND RECOMMENDATIONS OF THE
COMMISSION FOR ATMOSPHERIC SCIENCES
THE COMMISSION FOR ATMOSPHERIC SCIENCES,
CONSIDERING:
(1)

That all its previous resolutions are now obsolete,

(2) That the substance of some of its previous recommendations have
been included in recommendations of its tenth session,
NOTING the action taken by the competent bodies on the resolutions and
recommendations of its previous sessions,
DECIDES not to keep in force' any of its resolutions adopted prior to
its tenth session.

NOTE:

This resolution replaces Resolution.12 (CAS-IX), which is no longer in
force.

RECOMMENDATIONS ADOPTED BY THE SESSION
Rec. 1 (CAS-X) - TERMS OF REFERENCE OF AND CAS REPRESENTATION IN THE PROPOSED
RE-ESTABLISHMENT OF THE EXECUTIVE COUNCiL PANEL OF EXPERTS/CAS
WORKING GROUP ON ENVIRONMENTAL POLLUTION AND ATMOSPHERIC
CHEMISTRY
THE COMMISSION FOR ATMOSPHERIC SCIENCES,
NOTING:
(1) Resolution 4 (EC-XXXIX) - Executive Council Panel of Experts/CAS
Working Group on Environmental Pollution and Atmospheric Chemistry,
(2) General Regulation 175 technical commissions,
(3)
Annex III,

Abridged final

Structure and terms

of

reference

of

report of EC-XLI, paragraphs 5.4.3 to _5.4.8 and

(4) Tenth World Meteorological Congress, abridged report with
resolutions, paragraphs 3.3.4.1 to 3.3.4.6 and Resolution 11 (Cg-X) - Research
and Development Programme,
(5) WMO Second Long-term Plan, Part I, paragraphs 140 to 146 and
Part II, Volume 3, paragraphs 84 to 110, and the relevant section of the draft
Third Long-term Plan,
CONSIDERING:
(1) The need, as re-affirmed by Tenth Congress, for WMO to be the
lead United Nations agency dealing with those environmental matters and
processes in which the atmosphere plays a major part,
(2) That WMO is highly suited to undertake the tasks of long-term
monitoring of global atmospheric composition and preparation of related
scientific assessments that lead to the 'implementation of the Global
Atmosphere Watch (GAW) whereby the involvement of the Organization in such
activities has increased immeasurably,
(3" That -a focal point to co-ordinate all WMO activities' -in the
fields of environmental pollution and atmospheric chemistry is needed,

RECOGNIZING its responsibility as the lead Commission in this field,
RECOMMENDS that the Executive Council include the following in the
terms of reference for the future Executive Council Panel of Experts/CAS
Working Group on Environmental Pollution and Atmospheric Chemistry:
(a)

To act as the focal point for the Global Atmosphere Watch (GAW)
which serves as the "umbrella" environmental system for all WMO
activities
in the fields of environmental pollution and
atmospheric chemistry:

RECOMMENDATION 1

53

(b)

To further design and implement the Global Atmosphere Watch, in
particular the global observatory programme, as a top priority
including station siting, preparing assessments based on data
from each component, developing measurement guides, facilitating
co-operative
programmes,
and
assisting
regional
network
development;

(c)

To keep informed of, and review scientific developments involving
the relationship between changing atmosphere composition and
changes of global and regional climate; the impact of changes in
climate and other aspects of the Earth system- on the chemical
composition of the atmosphere;
the long-ra~ge atmospheric
transport and deposition of potentially harmful substances; the
identification and evaluation of natural and anthoropogenic
pollution sources and the natural cycling of chemical elements in
the global atmosphere/ocean/biosphere system, and anthropogenic
impacts thereon;

(d)

To recommend to the Executive Council, in consultation with the
president of CAS, any action that WMO should take to promote,
initiate, facilitate, set priorities for research and monitoring
activities in the above areas, with special attention to:
(i)

Long-term
observations
of
background
atmospheric
composition and air pollution including among others:
measurement of greenhouse gases, ozone, other reactive
gases, radiation and optical depth, particle concentration and precipitation composition characteristics,
radionuclides, cloud condensation and ice nuclei;

(ii)

Assurance of the highest standards of accuracy and quality
of data from the monitoring network;

(iii)

Transport of air pollutants in all space and time scales;

(iv)

Air/sea interchanges of pollutants;

(v)

Integrated
pollution;

monitoring

of

background

environmental

(e)

To collaborate, as appropriate, in the work of relevant working
groups and rapporteurs and to serve as the advisory body to the
Executive Council and the president of CAS for the co-ordination
of WMO activities in the fields of atmospheric chemistry and
environmental pollution;

(f)

To provide scientific guidance for the WMO Global Atmosphere
Watch (GAW), and in particular, as a high priority, to arrange
for or prepare competent scientific assessments (e.g. ozone
depletion, greenhouse gases and acid deposition) and to give
advice on the application of the results obtained in the various
components of this programme;

(g)

To keep informed of the work of other international organizations
related to GAW, and to advise the Executive Counci 1 and the
president of CAS, on international and inter-institutional
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co-ordination measures and on the policy implications for WMO of
relevant decisions adopted or planned by these ihternational
organizations;
(h)

To provide new impetus to education and training in environmental
science through training visits to global observatory stations
and scientific establishments, and educa,tion at the university
level to potential environmental specialists, and to management
levels in Members' Meteorological Services;

RECOMMENDS FURTHER:
(1) That CAS representation in the Executive Council Panel of
Experts/CAS Working Group on Environmental Pollution and Atmospheric Chemistry
be defined as follows:
D.M. Whelpdale

Canada

Rapporteur on Changes in Atmospheric
Composition on a Long-term basis

S. Penkett
D. Ehhalt

UK

A. Eliassen

Norway

Rapporteur on Long-range
including Acid Rain

M. Hirota

Japan

Rapporteur on Atmospheric CO z

Ch. Zerefos

Greece

Rapporteur on Atmospheric Ozone

B. Forgan

Australia

Rapporteur on Radiation and Turbidity

J. Miller

USA

Rapporteur on Precipitation Chemistry

I. Nazarov

USSR

Rapporteur on Exchange 6f Pollutants
between Various Media
(including
integrated monitoring)

E. Sanhueza

Venezuela

Rapporteur on Air Pollution Modelling

}

Fed. Rep. }
of Germany}

Rapporteurs on Atmospheric Chemistry
of Oxydants and Short-lived Species
Transport

from which the Executive Council may wish to consider nominating Dr D.M.
Whelpdale as chairman and co-ordinator of the work of the individual
rapporteurs;
(2) That, in order to properly discharge the responsibilities
concerning its advisory role and functions related to co-ordination of the
various components of GAW, suitable professionals be appointed on an ad-hoc
basis to report directly to the EC Panel/CAS Working Group;
(3) To request the chairman of the EC Panel/CAS Working Group to keep
the president of CAS informed of significant developments in atmospheric
environment-related activities, to submit reports on atmospheric environment
research to the president of CAS at his request, and in any case not later
than six months before the eleventh session of the Commission.
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Rec. 2 (CAS-X) - TERMS OF REFERENCE OF AND CAS REPRESENTATION IN THE PROPOSED
RE-ESTABLISHMENT OF EXECUTIVE COUNCIL PANEL OF EXPERTS/CAS
WORKING GROUP ON PHYSICS AND CHEMISTRY OF CLOUDS AND WEATHER
MODIFICATION RESEARCH
THE COMMISSION FOR ATMOSPHERIC SCIENCES,
NOTING:
(1)

Resolution 26 (Cg-VIII) - Hail-suppression Research,

(2)

Resolution 24 (Cg-IX) - Weather Modification,

(3) Resolution 6 (EC-XXXIX) - Executive Council Panel of Experts/CAS
Working Group on Cloud Physics and Weather Modification,
(4) WMO Second Long-term Plan, Part II, Volume 3, paragraphs III to
138, and the relevant sections of the draft WMO Third Long-term Plan,
CONSIDERING:
(l) The importance of cloud physics and chemistry with regard to
weather forecasting, possible climate changes resulting from an increase in
radiatively active gases, and pollutant transformation and transport,
(2) The links between cloud physics and chemistry and weather
modification and other scientific disciplines and the need for a focal point
to co-ordinate related WMO activities,
(3) The potential benefits of scientifically based cloud seedings to
the planning and management of water resources, agriculture and other related
activities;
(4) The importance, re-affirmed by the WMO Congresses, of providing
mankind with a clear answer as to the possibility and limitations regarding
intentional weather modification, still largely at the research stage,
(5) The need for authoritative advice on weather modification, with
particular regard to precipitation enhancement and hail suppression,
RECOGNIZING its responsibility as the lead Commission in this field;
RECOMMENDS that the Executive Council re-establish a joint group with
the new title "Executive Council Panel of Experts/CAS Working Group on the
Physics and Chemistry of Clouds and Weather Modification Research" with the
following terms of reference:
(a)

To keep under review relevant research and advise the Executive
Council, CAS and, as appropriate, other WMO bodies on urgent
problems requiring attention on physics and chemistry of clouds
and weather modification;

(b)

To keep under review the role of clouds in the transport,
transformation and deposition of various air pollutants in the
process of their dispersion and long-range transport;
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(c)

To keep ui"lder review precipitation enhancement and hail
suppression experiments and projects as well as progress in the
methodology of running of such experiments and acti vi t"ies, and
the evaluation of their results;

(d)

To arrange the preparation of reviews and sununaries of cloud
seeding experiments for wide distribution to Members;

(e)

To provide advice and assistance for planning scientific
experiments and scientific meetings" organized or sponsored by WMO
in the above-mentioned f i e l d ; -

(f)

To draft and review WMO documents on the status of weather
modification, and propose revisions to these documents where
necessary;

RECOMMENDS further that:
(1)
The Commission be represented on the Executive Council Panel of
Experts/CAS Working Group on Physics and Chemistry of Clouds and Weather
Modification Research as follows:

H. Orville
J.R. de Grado

USA }
Spain}

Rapporteurs on Cold Cloud
Precipitation Enhancement

P.M. Ma
BakuI' Ameen

}
China
Saudi Arabia}

Rapporteurs on Warm Cloud
Modification

A.A.Chernikov

USSR

Rapporteur on Other Aspects of Weather
Modification including Hail Suppression

J-P. Chalon

France

Rapporteur on Cloud Physics Application
(radiative
properties
of
clouds,
climatology, cloud electricity)

F.C. Almeida

Brazil

Rapporteur on Cloud Modelling

G. Isaac

Canada

Rapporteur on Chemical Transformations
in Clouds (liaison with EC Panel of
Experts/CAS Working Group on EPAC)

from which the Executive Council may wish to consider appointing Dr H. Orville
as chairman and co-ordinator of the work of the individual rapporteurs;
(2) The IAMAP be invited to designate a representative to liaise and
participate in the work of the group;
(3)
The chairman keeps in close contact with the chairman of the
Executive Council Panel of Experts/CAS Working Group on Environmental
Pollution and Atmospheric Chemistry to discuss issues of common interest;

(4) The chairman be requested to submit progress reports to the
Executive Council and to the president of CAS, as needed, and to submit a
final report to the president of CAS not later than six months before the
eleventh session of the Commission.
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Rec. 3 (CAS-X) - WMO SUPPORT OF SCOSTEP/STEP
THE COMMISSION FOR ATMOSPHERIC SCIENCES,
NOTING the programme of SCOSTEP (ICSU's Scientific Committee on
Solar-Terrestrial Physics) with its activity to study energy fluxes between
the sun and the earth, and the impact of such fluxes on all intervening
regions (in the atmosphere and in inter-planetary space), (under the programme
entitled STEP (Solar-Terrestrial Energy Programme, 1990-1995),
CONSIDERING:
(1) The previous charges by the Eighth World Meteorological Congress
to the WMO Commission for Atmospheric Sciences to keep under constant review
research developments in the field of solar-terrestrial physics and
meteorology,
(2) That new research results in this area place what was previously
controversial into a more rational situation in which solar-terrestrial
relationships are integrated into diagnostic and prognostic studies of climate,
(3) The desire of CAS to participate in the development of specific
proposals of STEP through its Working Group 4: Middle Atmosphere Response to
Forcing from Above and Below and its Working Group 5:
Solar Variability
Effects in the Human Environment,
RECOMMENDS to the Executive Council to authorize:
(1)
That under the existing arrangements between WMO and SCOSTEP, WMO
be represented by CAS at meetings of STEP Working Groups 4 and 5 and of the
SCOSTEP General Council;

(2) That the proposal for the revision of Resolution 24 (Cg-VIII) Solar-Terrestrial Physics-Meteorology (STP-M) Research Project be dealt with
by the president of CAS in the light of the new circumstances and depending on
the timing of definitive SCOSTEP project plans, possibly in time for the
Eleventh World Meteorological Congress;
REQUESTS:
(1) That the functions for keeping abreast and reporting on STP-M
developments be included in the terms of reference of the two CAS Rapporteurs
on Middle-atmosphere Studies and Solar-terrestrial Relationships;
(2) That the president of CAS be requested to transmit the views and
actions of CAS on this agenda item to the JSC (WMOIICSU Joint Scientific
Commi ttee for the World Climate Research Progra!'llIle).
Rec. 4 (CAS-X) - AMENDMENT TO THE WMO TECHNICAL REGULATIONS, VOLUME I,
APPENDIX A, ITEM 7
THE COMMISSION FOR ATMOSPHERIC SCIENCES,
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NOTING:
(1)
That one of the purposes of the WMO Technical Regulations (WMO
Publication No. 49) is " ... To ensure adequate uniformity and standardization
in the practices and procedures employed
"

(2) That:the SI system of units (Systeme International d'Unites) does
not contain such a unit as the "standard geopotential metre",

RECOGNIZING:
That the existing definition of the "standard geopotential metre" has
a misleading physical meaning when a unit length ("metre") is represented by
the dimension of work or energy per unit mass,
RECOMMENDS that the Eleventh World Meteorological Congress amend the

WMO Technical Regulations, Volume I, Appendix A, item 7 to read as follows:
"(7) Geopdtential altitude

The geopotential altitude of a mass point, within the Earth's gravity
field is equal to the altitude in a homogeneous standard gravity
field(l) at which the mass point has the same potential energy as in
the given gravity field(2).
NOTES
( 1 )

Radial geometry with a spherical reference
homogeneous acceleration of 9.80665 m S-2

( 2 )

Measured with respect to the zero reference mean sea level
(geoid) along the line of force in the Earth's gravity field.

level

and

a

Thus,
1

gs

z

f
o

g(z) dz,

whel;'e
gs
g(z)
z
HG

=
=
=
=

standard acceleration of gravity, 9.80665 m s -2
acceleration of gravity,
in m S-2
as a
geometric height;
geometric height, in metres;
geopotential altitude, in metres."

function

of

FURTHER RECOMMENDS that changes, consistent with the above definition
and equation, be made to the appropriate technical guide (WMO-No. 8) and to
the International Meteorological Vocabulary.
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Rec. 5 (CAS-X) - REVIEW OF THE RESOLUTIONS OF THE EXECUTIVE COUNCIL RELEVANT
TO THE FIELD OF RESPONSIBILITY OF THE COMMISSION FOR
ATMOSPHERIC SCIENCES

THE COMMISSION FOR ATMOSPHERIC SCIENCES,
NOTING with
satisfaction
the
recommendations by the Executive Council,

action

taken

on

its

previous

CONSIDERING:
(1)

That some of these recommendations have become redundant in the

meantime,
(2)
That the substance of some of its previous recommendations has
been included in recommendations of the tenth session,

RECOMMENDS:
(1)
That the following Executive Council resolutions be no
considered necessary: 3 (EC-XXXIX), 4 mC-XXXIX) and 6 mC-XXXIX);

(2)

longer

That the following Executive Council resolutions be maintained in

force:
27
mC-XVIII),
31
mC-XVIII),
12
mC-XXII),
17
(EC-XXVI),
11 (EC-XXIX), 8 (EC-XXX), 18 (EC-XXX), 5 mC-XXXII), 18 mC-XXXIV),
10 (EC-XXXV), 5 (EC-XXXIX), 7 (EC-XXXIX).

NOTE:

This resolution replaces Recommendation 3 (CAS-IX), which is no longer
in force.
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Annex to paragraph 11.3 of the general summary

COMMENTS ON AND AMENDMENTS TO THE DRAFT WMO THIRD LONG-TERM PLAN,
PART II, VOLUME 3, THE WMO ATMOSPHERIC RESEARCH AND ENVIRONMENT
PROGRAMME (1992-2001) AS AGREED BY CAS-X

Th~ Commission felt
i t was important to include a more explicit
reference in the Long-term Plan to the Commission's ongoing and projected
climate activities; In doing so the seminal role played by the JSC in climate
research was recognised and it is hoped that this will continue for many
years.
Nevertheless, the climate and climate change issues are so broad,
complex and increaslngly visible that the Commission felt strongly that a
Group of .Rapporteurs on Climate Activities should be continued.
The
continuance of this working group should be viewed as a commitment to ensuring
a broad base of information to WMO Members, Congress and the Executive
Council. ·Against this background the Commission requested the insertion of
the following new paragraph into the draft WMO Third Long-term Plan, Part II,
Volume 3:

1.

"Interconnection between WMO climate-related activities
13. The World Climate Research Programme (WCRP) (see WMO Third
Long-term Plan, Part II, Volume 2) has specific responsibilities
through the WMO/ICSU Joint Scientific Committee (JSC) to provide
scientific guidance, formulate scientific concepts, determine the main
research objectives, review and assess developments of the research
programme, facilitate exchange of information, and complete planning
studies for climate research.
Since that role was prescribed, the
issue of climate change has emerged as an extremely important and
visible issue.
A broad base for inputs on climate activities is
essential because of the complexity and diversity of the subject.
Accordingly the Commission for Atmospheric Sciences should continue to
consider the entire range of the global climate research including the
activities of WCRP and should continue to give advice concerning
climate research and should have a Group of Rapporteurs on Climate
Activities for this purpose."
and the following new sentence at the end of the third section of paragraph 5:
"CAS has three working groups ..• as well as WCRP.
In addition CAS
has a Group of Rapporteurs on Climate Activities to keep under review
. activities and advise on progress in global climate research and in
WCRP."
2.
Reflecting this important reference to climate activities, and also
the need to represent more adequately the full scope of the Commission's
responsibilities
in
areas
such
as
atmospheric
electricity,
applied
meteorological research and associated training, it was also agreed that the
long term overall objectives of the Atmospheric Research and Environment
Programme (see paragraph 3 of Part II, Volume 3) should be recast as follows:
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"( i)

To design and implement an operational Global Atmosphere Watch
(GAW) system for monitoring the chemical composition and
related physical characteristics of the atmosphere including
studies of their variations and preparations of assessments of
the impact of these variations on climate;

(ii)

To advance understanding of basic atmospheric processes and
phenomena with a view to increasing the quality of models of
the atmosphere and with it the accuracy of forecasts of weather
phenomena~nd systems of all time and space scales;

(iii)

To improve knowledge in the fields of cloud physics and
chemistry, atmospheric electricity and other relevant topics
wi th a view to evaluating the possibility of weather
modification;

(iv)

To foster and support the world-wide advancement of atmospheric
sciences;

(v)

To promote applied research in atmospheric sciences, and
related
~ducation
and
training,
especially
on weather
forecasting and other applications;

(vi)

To produce and maintain authoritative definitions and standards
of meteorological terms and quantities; and

(vii)

To ensure the prompt dissemination of knowledge of relevant
advances in meteorology."

3.
The Commission also expressed its concern that the programme
description dealing with long-range forecasting research did not adequately
reflect the emerging potential of coupled ocean/atmosphere models especially
for predictions at the monthly and seasonal ranges. In response it was agreed
that paragraphs 93-96 would be replaced by the following:
"93. In the mid-latitudes, the principal emphasis over the next few
years will be on monthly forecasting, with increasing use of dynamical
models. In the tropics there is additional potential predictability
in the seasonal and interannual time scale, associated with the strong
atmosphere-ocean coupling.
94. I t should be possible to increase· the level of skill and the
usefulness of monthly forecasts through a number of activities in this
area. They include increased research into atmospheric modelling and
development of methods to estimate a priori the regional skill of the
forecasts, establishment of activity centres and organization of
regional and international workshops on the development and transfer
of dynamical and statistical forecasting techniques.
It is also
essential to identify the most critical needs of users for monthly and
seasonal forecasts and to monitor the performance of operational
long-range forecasts.
95. The skill of seasonal forecasts could be improved in the next
decade in a similar way.
For tropical regions, there are promising
preliminary
experiments
suggesting
the
potential
of
coupled
ocean-atmosphere models able to capture phenomena such as the EI Nillo
- Southern Oscillation (ENSO), which could lead to useful seasonal or
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even longer forecasts. The use of advanced dynamical and statistical
methods can be fostered by the organization of conferences and
workshops, and by the publication of scientific and technical reviews
and reports.
In this latter context, i t is important to prepare
authoritative scientific statements on the state-of-the-art regarding
all aspects of long-range forecasting for the provision of advice to
governments and planners.
96. Another important application of NWP/General Circulation Models
is the study of the long-term impact of man-made changes on the
environment. General Circulation Models have become a major tool to
study global
climate
change.
Further developments,
especially
increased resolution and the inclusion of advanced parameterization of
processes 'such as cloud-radiation interaction,
liquid water and
chemistry of greenhouse gases will have to take place in the next
decade in order to increase the reliability of the models."
4.
The need for a comprehensive approach to the problem of Integrated
Monitoring of the environment was also stressed including the need for
monitoring the broadest possible spectrum of chemical species over both the
land'and ocean areas. In order to accommodate this requirement the Commission
agreed to amend the first dot point of Project 31.4 (paragraph 40) to read:
".

To develop a long-term strategy for the active participation of
WMO in co-ordinated international efforts towards Integrated
Monitoring (1M) of the state of the environment and to ensure
implementation of the atmospheric component of 1M including the
interaction of the atmosphere with the oceans and the biosphere,
primarily for substances affecting the climate."

5.
The Commission also stressed the importance of the participation of
. developing countries in the Atmospheric Research and Environment Programme.
In this regard the Commission felt that WMO should support whenever possible
and within the availability of financial resources the requests of developing
countries related to the Atmospheric Research and Environment Programme with
particular emphasis on the strengthening of WMO Global Ozone Observing System
(G030S) and BAPMoN.
The participation of scientists
from developing
countries in the research aspects of this programme was also emphasized as a
means of enhancing the transfer of technology to developing countries.
6.
The Commission also noted the
importance
of
solar
radiation
measurements for the benefit of new and renewable energy programmes and urged
that consideration be given to possible expansion of the existing WMO solar
radiation network.
The high resolution measurements of UV-B is considered
essential for the evaluation of health effects of increased UV-B radiation
reaching the surface as a result of ozone depletion, and it was therefore
considered
appropriate
to
encourage
such
measurements
at
different
geographical locations.
7.
The Commission recommended that the Programme on Cloud Physics and
Weather Modification be renamed Programme on Physics and Chemistry of Clouds
and Weather Modification Research and that the programme organization be
amended to read as follows:
"142. The Programme on Physics and Chemistry of Clouds
Modification Research includes seven components:
Basic research on cloud physics and chemistry;

and Weather
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Applications to cloud modelling;
Cloud parameterization in atmospheric modelling from mesoscale to
climate;
Study of the radiative properties of clouds and their role in the
global radiative budget;
Role of cloud physics and chemistry in transport, transformation
and deposition of pollutants;
Consideration of the scientific basis of weather modification and
possible application to precipi~ation enhancement and hail
suppression;
Those aspects of atmospheric eledtricity which are relevant to
the study of clouds."
8.
Substantial editorial consolidation wa.s
before submission of the Plan to EC-XLII.

considered

to

be

essential
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