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1.

OPENING, WELCOME AND INTRODUCTORY REMARKS

1. 1
The meeting of the WMO Executive Council Panel of Experts/CAS Working Group on
Environmental Pollution and Atmospheric Chemistry was formally opened at a short ceremony on the
premises of the National Meteorological Service of Chile at 10.00 on Thursday, January 10, 1991.
The Permanent Representative of Chile with WMO, Colonel Guillermo S. Palacios Aquirre, welcomed
the participants and wished them a successful meeting.
1.2
Dr. Rumen D. Bojkov, the representative of the Secretary General of the WMO, Professor
G.O.P. Obasi, welcomed the participating experts to the second session of the EC Panel/CAS Working
Group on Environmental Pollution and Atmospheric Chemistry, which was being held in Santiago at
the kind invitation of the Government of Chile. He formally expressed the gratitude of WMO for this
invitation.
1.3
He noted that this was the first occasion on which a formal meeting of a working group
of the WMO Commission for Atmospheric Sciences (CAS), which had the enhanced functions of an
Executive Council Panel, had been held in South America. He stated that the Secretary-General,
Professor Obasi, wished to encourage and stimulate atmospheric environmental research and
monitoring activities in all WMO Member countries, particularly in regions such as South America
where opportunities had previously been limited. As an example, he cited WMO co-sponsorship of
the First lbero-American Conference on the Atmospheric Environment which had just concluded at
the University of Santiago de Chile, where four WMO experts had delivered six invited lectures and
presented information on the WMO GAW programme before some 100 Latin-American scientists.
1 .4
During the two and one-half years since the Panel's last formal session in Hilo, Hawaii,
the WMO Executive Council had adopted a number of decisions in order to enhance the WMO
environmental research and monitoring activities. This programme has been given highest priority
within the Secretariat, similar to that of the WMO World Weather Watch programme. The Executive
Council adopted the concept that the Global Atmosphere Watch would be built upon the G0 3 0S and
an enhanced BAPMoN, to serve as an early warning system to detect further changes in atmosphere
composition. The GAW is to provide a framework, a design, and calibration and data collection
systems in order to contribute to the understanding of the atmosphere's behaviour and its interaction
with the oceans and the biosphere. It will enable prediction of future states of the atmosphere, and
thus will aid in providing data for climate model inputs and verification.

1 .5
Dr. Bojkov noted further that the November 1990 SWCC and its Ministerial Meeting
called for action by WMO on various aspects of the climate issue.
In particular, national
Meteorological and Hydrological Services, under the auspices of WMO, were called upon to improve
atmospheric composition and climate monitoring activities. In addition, one of the main components
of the proposed Global Climate Observing System was to be GAW. One of the tasks of the Panel
at this session was to consider how the GAW could best respond and fulfil the call for a substantial
role in the developing concept of a Global Climate Observing System.
1.6
Dr. Bojkov listed a number of important developments relevant to the work of the Panel
which had occurred in the last two years:
the EC had asked Members to give to atmospheric composition and physical
characteristics measurements the same high priority as is given to classical
meteorological observations;
the EC approved the Global Atmosphere Watch system and allocated it a "very
high priority";
the EC established a Special Fund for Climate and Atmospheric Environment
Activities in which more than half of the 20 million dollars are earmarked for
GAW related projects;

the EC decided that the March 23, 1991 World Meteorological Day would have
the title "The Atmosphere of the Living Planet Earth";
the EC decided that the prestigious IMO lecture for the XI Congress in May
1991 would be on the subject of the atmospheric environment and would be
delivered by Professor A. Eliassen;
an in-depth reevaluation of each component of BAPMoN was initiated;
the 1 989 ozone assessment, which was the scientific basis for the UNEP
Conference of the Parties to the Montreal Protocol, was revised in London in
June 1990;
the concept of GAW baseline observatory stations was developed at a WMO
expert meeting which had the participation of scientists from UNEP-GEMS,
EMEP and IGBP-IGAC; subsequently, the EC agreed that global station
implementation would have highest priority, and that expansion of the regional
network would await reevaluation of the GAW-BAPMoN components;
a number of successful conferences and technical meetings, with sponsorship
and participation by the environmental research and monitoring programme,
have been held:
-

quadrennial ozone symposium (1988)
conference on C0 2 measurements and data analysis (1989)
conference on changing tropospheric composition (1989)
assessment of the meteorological component of EMEP (1989)
expansion of the G0 3 0S and ozone managers meetings
(1988 and 1989)
- atmosphere pollutant transport to the oceans ( 1 989 and
1990);
near real-time spring-ozone Antarctic bulletins were issued along with
numerous fact sheets, for public information;
technical regulations were prepared for the GAW; and
the WMO World Data Centre for Greenhouse Gases was established in Tokyo.
1.7
Dr. Bojkov noted the fruitful collaboration with UNEP and welcomed the representative
of UNEP-GEMS, Dr. C.C. Wallen. He added that WMO was looking forward to contributing
atmospheric data and assessments to GEMS from the new GAW.
1.8
Dr. Bojkov concluded with a call for action by the Panel. He stressed that this is a crucial
moment to begin implementation of an effective GAW, and that the Secretary-General had a personal
interest in GAW. Finally, he thanked the Government of Chile, through its Permanent Representative,
for making the facilities available for the meeting, and wished the experts a successful meeting.
1.9
The Director General of Civil Aviation of Chile, General Jose de la Fuente Banegas, in
addressing the Panel, committed the Directorate General of Civil Aviation of Chile, through its
Meteorological Directorate, to collaborate and participate in the sessions, and through scientific
dialogue, coordinate efforts aimed at helping the international scientific community find answers to
critical environmental problems.
1.10
After the opening, the Panel Chairman, Dr. D. M. Whelpdale, greeted all participating
experts and conveyed the regrets of three Panel members (Prof. D. Ehhalt, Prof. S. Penkett and
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Dr. B. Forgan) who were unable to attend (List of Participants, Appendix A). The Chairman briefly
introduced the main topics to be discussed at the session (Agenda, Appendix 8) and emphasized the
importance of the work to be done.

2.

REVIEW OF RECENT EC, CAS, SWCC AND PANEL RECOMMENDATIONS

2.1
During the two and one-half years since its last session (Hilo, April 1989), three
substantial reports had been presented to the WMO Executive Council and one to CAS-X, on behalf
of the Panel, which had resulted in decisions to overhaul all WMO atmospheric environmental
research and monitoring activities and to establish the GAW system. The GAW concept adopted by
EC-XLI called for WMO to play a leading role in monitoring (on a global and regional basis) the
chemical composition and related physical characteristics of the background atmosphere. Regular
provision of such information would improve understanding of the behaviour of the atmosphere and
its interaction with the oceans and the biosphere, and would enable prediction of the future states
of the Earth system and, thus, would be essential for climate change studies including verification
of climate models. The GAW will serve as an early warning system to detect further changes in the
atmosphere, such as those involving concentrations of greenhouse gases and ozone, acidic and toxic
pollutants, atmospheric radiation and aerosol burden.
2.2
EC-XLI stressed that atmospheric chemical observations should be carried out with the
same attention as is given measurements of other meteorological parameters. It encouraged national
Services to give GAW a high priority and to ensure that the chemical composition and physical
characteristics of the atmosphere become an integral part of atmospheric observations through the
1990s. EC also decided to establish a WMO Special Fund for Climate and Atmospheric Environment
Activities in order to provide the required increased support for monitoring, training and research in
these fields.
2.3
Both EC and CAS asked the Panel to arrange for an in-depth review of the various
components of BAPMoN and to strive for expanded and improved interaction between WMO and
other international bodies on global environmental initiatives. Special attention was considered
necessary to improve data quality and their timely deposition by Members to the respective WMO
World Data Centres. It has been repeatedly stresseq that the implementation of GAW is a shared
responsibility. While the Panel, in close collaboration with the Secretariat, is able to provide guidance
and to facilitate a number of the centralized functions of the GAW system, the major burden of
implementation lies with Members who must provide the resources to establish and operate stations
and provide central facilities.
2.4
The Panel noted with satisfaction a number of related accomplishments within its
purview: contribution to the WMO/NASA Scientific Assessment of the Ozone Layer; improved
working relations with organizations such as EMEP and UNEP-GEMS; numerous expert consultations
and conferences, for example on 0 3 , C0 2 , changing tropospheric chemistry, and transport of
pollutants through the atmosphere into the oceans; experimental reporting of near real-time data and
distribution of bulletins on the state of the Antarctic spring ozone in 1990; and the preparation WMO
fact sheets on atmospheric environment subjects. The role of the Secretariat in these activities was
commended.
Second World Climate Conference
2.5
The Panel noted the SWCC concern about the inadequacy of current climate monitoring
systems and their deterioration in both industrialized and developing regions and, therefore, the high
priority need for high-quality, long-term data for climate-related studies. The SWCC recommended
that a Global Climate Observing System (GCOS) should be created, based upon an improved WWW,
a new Global Ocean Observing System, and an enhanced Global Atmosphere Watch. The Panel
further noted that the Ministerial Declaration from the SWCC called upon governments to contribute
to the WMO Special Fund for Climate and Atmospheric Environment Activities, in order to sustain and
strengthen essential research and monitoring programmes. The Panel agreed that GAW was the
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appropriate atmospheric composition monitoring system to be a part of GCOS, and that the SWCC
recommendation would provide an additional stimulus to implement GAW.
2.6
The Panel recognized that additional resources would be required to implement GAW in
a timely manner as part of GCOS. The Panel expressed its willingness to assist in the development
of GCOS and called upon the President of CAS and the Secretary-General to support the development
of GAW as part of GCOS.
2. 7
The Panel considered that the main thrusts of GAW in the next few years would be to
bring into operation some 20-30 global stations and up to two hundred regional stations (including
the G0 3 0S stations), and the timely conduct of scientific assessments of critical atmospheric issues.
Detailed recommendations are recorded under the appropriate agenda items below.
2.8
The Panel agreed to collaborate with the EC Panel/CAS Working Group on Physics and
Chemistry of Clouds and Weather Modification Research on the planned expert meeting (tentatively,
Moscow, October 1991) on the topic of the chemistry of clouds and their role in long-range transport.
2.9
CAS had established a category of "corresponding member" for working groups. Since
nominations were rather numerous, the Panel asked that the concept be clarified, and that a useful
role be identified for "corresponding members".
2.10
The GESAMP report on "The Interchange of Pollutants between Atmosphere and Ocean"
has been finalized by WMO as a GAW activity. EC has agreed that work by this Group should
continue, on the topic of "Global Change and Air/Sea Exchange of Chemicals". The Panel wished
to be kept informed of progress.
2.11
The Panel noted with satisfaction that solar radiation measurements within the Baseline
Solar Radiation Network will contribute to GAW. Close contact should be maintained between the
Panel and the BSRN community.
2. 12
The Panel noted that UNCED-92 would provide a unique opportunity for WMO to make
known monitoring and research needs in the atmospheric environment field, as well as the capabilities
of the GAW system.

3.

REPORTS ON GAW COMPONENTS REVIEW

Global Ozone Observing System (G0 3 0SJ
3.1
Dr. Bojkov reported on the status of ozone research and monitoring, and on a number
of recommendations made to CAS-X, EC and the meeting of Ozone Research Managers of the Parties
to the Vienna Convention for the Protection of the Ozone Layer. There are international requirements
for WMO to provide ozone time-series data suitable for trend analysis, using both ground- and
space-based sensors, and to assist in the preparation of scientific assessments called for by the
Vienna Convention and its Montreal Protocol. Improved G0 3 0S data quality depends on regular
instrument calibrations and international intercomparisons, for both of which stable funding is
required. The Panel recalled with appreciation the commitments made by the USA in the 1970s to
maintain the World Central Dobson-spectrophotometer Calibration Laboratory (NOAA-CMDL) and by
Canada to maintain the WMO World Ozone Data Centre and to provide facilities for Brewer
spectrophotometer calibration.
3.2
0 3 -sonde and N0 2-instrument intercomparisons are essential GAW activities and must
be supported on a regular basis.
3.3
Expanded ozone data coverage, particularly in the tropics and southern hemisphere, is
essential for the provision of early warnings of atmospheric change. In addition, special efforts must
be made to increase the number of measurements of vertical ozone distribution (using ozonesonde,
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Umkehr, lidar, and microwave techniques). The planned Network for the Detection of Stratospheric
Change will make a valuable contribution in this regard.
3.4
The Panel noted EC agreement that surface ozone measurements would be key
observations at GAW stations.
Where possible, GAW stations were to make concurrent
measurements of minor constituents of importance to the ozone budget (e.g. NOx, CO, CH 4 ). The
Panel recommended that a small expert meeting be convened in the second half of 1991 to review
available information on tropospheric ozone and to produce a report. The Panel also agreed that
WMO should co-sponsor two three-day workshops, organized jointly with the International Ozone
Commission, at the IUGG-IAMAP Assembly (Vienna, 11-21 August 1991) on tropospheric
composition and ozone changes, and on the radiative effects of tropospheric ozone.
3.5
The Panel noted the importance of studies of physical processes and phenomena which
affect atmospheric ozone (e.g., the solar cycle, stratospheric circulation, quasiperiodic fluctuations
like 080 and ENSO, volcanic effects), and of studies of heterogeneous chemical processes involving
ozone . The Panel encouraged WMO to arrange for the preparation of relevant review reports.
3.6
In view of the importance of high spectral resolution UV-8 measurements, the Panel
urged Members to enhance efforts to include UV-8 monitoring as part of GAW.
3. 7
The Panel was pleased to note the successful near-real-time collection of Antarctic-spring
ozone data and the distribution by WMO of a bulletin on the state of the ozone layer during
September-December 1990. The Secretariat was requested to undertake a similar activity in 1991,
and to encourage the involvement of stations which had not yet participated.
3.8
With reference to the provision of total-ozone distribution maps on a near-real-time basis
for the planned European Arctic Ozone Campaign in the winter of 1991 /92, the Panel endorsed the
initiative to establish a provisional G0 3 0S Centre for real-time ozone data collection in the Laboratory
for Atmospheric Physics at the University of Thessaloniki, Greece, which should collaborate closely
with the Central Aerological Observatory in Moscow.
Carbon Dioxide

3.9
The carbon dioxide network, with its 23 continuous and 26 flask-sampling stations, is
directed by a group of dedicated scientists. WMO has been arranging expert meetings on methods
of observations, calibration and data analysis since the early 1970' s. The fourth such meeting was
held in Arrow Head, California in October 1990 (GAW Report No. 77). WMO has also arranged three
scientific conferences (1981, 1985 and 1989) on C0 2 monitoring and analysis. The World C0 2
Central Laboratory (CCL), which was established at Scripps Institute of Oceanography in the
mid-1970's, has responsibility to ensure high C0 2 data quality. At present, both the CCL and
NOAA-Boulder provide standards. Preliminary C0 2 values are published by the WMO Secretariat
within a year, and final data are deposited at the newly established WMO World Data Centre for
Greenhouse Gases in Tokyo.
3. 10
The Panel welcomed the establishment of the WMO World Data Centre for Greenhouse
Gases by the Government of Japan. It was emphasized that the Centre should establish a policy of
accepting data supplied by contributing laboratories in various formats. This would facilitate
collection of data from previous years. After the first two years of operation the WDCGG should
review, and if necessary, adjust its operational practices for the convenience of contributors and
consumers.
3.11
C0 2 scientists are striving for a precision of 0.05 ppm to permit analysis of regional
air-sea fluxes of C0 2 • Direct flux measurements are strongly recommended in order to be able to
balance the global carbon cycle to within 10% for anthropogenic emissions. The establishment of
C0 2 measurement stations at appropriate continental sites was considered to be necessary in order
to collect regionally representative data to understand ecosystem functioning over large areas.
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Complementary measurements of Ra-222 and fine particles, including carbon soot, at C0 2 stations
would be useful. The Panel noted that the enhanced GAW baseline station program would contribute
to improved C0 2 measurements and analysis.
Other Greenhouse Gases
Measurements at GAW stations indicate that concentrations of several greenhouse gases
3 . 12
(e .g ., CH 4 , N2 0, CFCs) are increasing globally. These increases are expected to contribute to global
warming at the Earth's surface and to changes in climate.
3.13
The present atmospheric concentration of CH 4 is 1. 7 ppmv, more than double its
pre-industrial value ( 0.8 ppmv). Methane, which is produced mainly from a variety of anaerobic
sources (i.e., natural wetlands, rice paddies) and anthropogenic activities (i.e., landfills, gas and coal
mining). has an estimated global emission of 525 Tg CH 4 yr 1 • The main sink is reaction with the
hydroxyl radical in the atmosphere , resulting in an atmospheric lifetime of 10 .± 2 yr. The current
annual rate of concentration increase is 1 5 ppbv (0. 9 % ) .
The present atmospheric concentration of N 2 0 is 310 ppbv, about 8% greater than
3 . 14
during the pre-industrial era. Main sources are forest soils and the ocean; total global emissions are
estimated to be in the range 4 .4- 10.5 Tg N yr 1 • The main sink is photochemical destruction in the
·stratosphere, with a resulting long atmospheric lifetime of about 1 50 yr. The current annual rate of
increase is 0.8 ppbv (0.25%).
3 . 15
In addition to depleting stratospheric ozone, chlorofluorcarbons (CFCs) are important
greenhouse gases. The 1990 atmospheric concentrations of the two most important CFCs are 280
pptv for CFC-11 (CCl 3 F) and 484 pptv for CFC-12 (CCl 2 F2 ) ; their pre-industrial concentrations were
zero. Over the past two decades concentrations of these gases have increased more rapidly
(percentage-wise) than any other greenhouse gas. Their current rate of increase is approximately 4%
per year. Monitoring CFC "replacements " has started at several GAW stations .
Turbidity
3. 16
The Panel was informed of the preliminary conclusions and recommendations of the task
force (8. Forgan, B. Hicks, J. Deluisi, E. Russina) established to evaluate the turbidity component of
BAPMoN. Atmospheric turbidity and related radiation measurements are deemed important for the
study of various aspects of the climate change issue, e.g., surface radiation balance and calibration
of satellite sensors. Unfortunately, many questions have arisen about data collected during the past
two decades because of unstable sunphotometers and lack of regular calibration. The Panel
expressed the view that turbidity measurements should continue at the present time at those stations
most likely to produce data of acceptable quality, i.e., where appropriate expertise, interest and
supplementary radiation measurements were available. Testing of alternate techniques and related
measurements should be encouraged.
3.17
Noting that further consideration of the turbidity programme would take place at the
WMO meeting for the programme of GAW Regional Stations, planned to be held in Halkidiki in April
1991, the Panel requested that the final report of the turbidity evaluation be reviewed by the full task
force and be made available in advance of that meeting. The Panel also requested that the task team
indicate (i) the limitations of the review (i.e., what additional analyses should be undertaken); (ii)
guidance as to how the report's recommendations would be received by other experts in the field and
by Member countries of WMO; and (iii) what might comprise the future GAW turbidity programme.
3.18
In view of the importance of turbidity data for climate studies, further analysis of the
existing turbidity data base by specialists in Member countries was recommended, if possible. The
Secretariat was requested to encourage such analyses. Finally, the Panel was disappointed to learn
of the cessation of turbidity observations in the USA, particularly as these amounted to a large
proportion of turbidity data globally.
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Precipitation Chemistry
3.19
As a part of the review of the precipitation chemistry programme, Dr. J.Miller organized
an ad-hoe group of scientists including G. Ayers, R. Artz, H. Dovland, J. Galloway, P. Summers,
G. Evans and R. Lavrenenko. The group met three times to discuss and review this programme. The
final report will be ready for publication as a GAW report by the middle of 1991.
3.20
The report will consist of four sections: (a) the history of precipitation chemistry
measurements and the BAPMoN programme, (b) components of BAPMoN, (c) review by WMO
Region, and (d) conclusions and recommendations. The ad hoe group concluded that the precipitation
chemistry component of BAPMoN was only partially successful. The networks established in parts
of Europe, North America and Asia have produced high quality data, especially during the last decade.
However, global coverage has not been achieved, as shown by the lack of stations in South America
and Africa.
3.21

3.22

The ad hoe review group made a number of recommendations for future action:
a.

Scientific guidance must be provided by the Panel through the Secretariat to
WMO Members in regions where collection of high quality data has not been
achieved. An advisory committee for precipitation chemistry should be
established under the EC Panel with day-to-day coordination by the Secretariat.
Twinning, a concept that matches those countries that already have an active
high-quality programme with other countries that wish to develop a
precipitation chemistry measurement programme, was recommended.

b.

On the basis of the proven success of precipitation chemistry programmes in
Regions IV and VI, it was recommended that strong regional groups be formed
to overview siting, chemical analysis and archiving in each Region.

c.

In some regions of the world, GAW precipitation chemistry stations are only
a subset of existing networks; it was recommended that, in future, data from
all qualified stations should be used for analysis.

d.

Data from the fourteen interlaboratory sample comparisons which were
conducted by the US Environmental Protection Agency in collaboration with
the WMO stations should be evaluated and included in the review report.
Dr. Miller was requested to prepare an outline of the scope of an assessment
of the interlaboratory comparison tests carried out to date. The Secretariat
was requested to seek support for such additional expert analysis .

The Panel requested the review group to identify (flag) stations producing unreliable data.

3.23
The Panel expressed its appreciation to the US Environmental Protection Agency for its
continued support of the WMO precipitation chemistry data centre. The role of the Centre will
continue to be important.
3.24
The Panel noted with appreciation the contribution made by the numerous participants
in the precipitation chemistry review.

Radiation
3.25
Design of a GAW radiation component programme is at an early stage. The Panel
anticipated that the recommendations to come from the turbidity review would have a direct influence
on the design of the radiation and aerosol programmes. In addition, the Baseline Surface Radiation
Network (BSRN) is currently being designed and implemented for needs of the WCRP. It is expected
that the measurement specifications of GAW will coincide, in many instances, with those of BSRN.
7

Agreement has been reached between CAS and the JSC of WCRP that GAW sites could in some
cases take on the role of a BSRN station, and conversely, a BSRN station could be suitably placed
to undertake additional measurements that could contribute to GAW. The BSRN is to be considered
as a contributing network to GAW . The Panel encouraged further collaboration, particularly through
the scientific team on radiation, which will have the task of developing the GAW radiation component
programme. This topic is to be considered further at the planning meeting for GAW Regional Stations
(April, 1991 ).

Aerosol Component
3.26
Atmospheric aerosols are difficult to measure, in part because their concentrations are
so variable. The goal of the GAW aerosol programme should be to determine optimal methodologies
for making the requisite measurements. Several approaches are feasible, such as the following:
Monitor concentrations, (a) as total suspended mass, (b) as suspended mass
in selected size ranges, or (c) as concentrated and deposited in precipitation.
Monitor selected integrated characteristics of incoming solar radiation that is
affected by the presence of particles in air, such as (a) the direct solar beam,
(b) the diffuse radiation component, or (c) the ratio of these two. (This is the
direct/diffuse or "rotating shadow-band" option).
Monitor selected characteristics of the incoming radiation, so as to reveal
changes in the detailed distribution of particles in air. This is the "turbidity"
or "sun-photometer" option.
Employ a remote-probing system that measures particle concentration as a
function of size and distance, such as modern LIDAR systems.
3.27
In light of the above, the Panel strongly recommended that the development of a GAW
component programme on aerosols/particles begin by seeking the guidance of experts in this field.
The Secretariat should consult with the IGAC Steering Committee, the Panel review group on
Turbidity/Radiation, the BSRN Committee and IGAP, with the objective of preparing a proposal for
a GAW aerosol programme.
Following this consultation, a scientific team on aerosols/particles would be formed. This
3. 28
ad hoe group would design this component programme and take into account the following:
stratospheric, as well as tropospheric aerosols
aerosols from volcanic eruptions
complementary measurements (e.g., ground-truth measurements for satellites
and aircraft)
difficulties with measurements of TSP including previous recommendations
A preliminary discussion on the above issues will take place at the forthcoming Expert Meeting on
GAW Regional Stations Programme (Halkidiki, April 1991 ).

4.

COMPLETION OF BAPMoN REVIEW PROCESS

Measurement of greenhouse gases (other than C0 2J
4. 1
GAW stations will continue to be an important source of long-term measurements of
greenhouse gases such as CH 4 , N2 0, CFCs and their substitutes . Currently there are open questions
about the standardization of calibration gases required to ensure compatibility of. measurements. A
detailed review for each gas is desirable. Participation of scientific groups who have done flask
sampling, and of those who make continuous measurements at GAW stations should be sought.

8

•

Detection of CFC emission reductions
4.2
It may be possible to detect elevated CFC concentrations immediately downwind of major
source areas. As emissions reductions required by the Montreal protocol and succeeding agreements
come into effect, elevated levels downwind of source regions should gradually decrease. With
suitable station deployment such reductions should be detectable, thus providing confirmation that
the required emission reductions have actually taken place.
4.3
It was suggested that, where feasible, CFC measurements at GAW stations be used for
this purpose. Countries carrying out such measurements might consider whether an extension of
their measurements might enhance the possibility of detecting emission reductions. The Panel noted
that WCRP modelling studies are making use of CFC emissions and concentrations to evaluate
chemical transport models.
GAW Global Observatories and Regional Stations
4.4
The initial thrust of GAW has been the design and implementation of a network of 25-35
global stations. The Panel noted GAW Report No.64 from a WMO expert meeting on this topic held
in November, 1989 in Bermuda, and was advised of Secretariat efforts to expand and establish global
stations as recommended in the report. The Panel noted that this meeting had also been successful
in providing a forum for interaction among several programmes, organizations and individuals active
in global atmospheric composition monitoring and analysis, including UNEP, IGBP-IGAC, EMEP,
EUROTRAC and the JSC of WCRP.
4.5
A programme of recommended measurements for global stations was prepared.
Desirable station locations were identified, including those existing stations where an expanded
programme and/or more secure funding was required, and sites where completely new stations were
deemed necessary. The Panel strongly supported the views expressed in the Bermuda report, called
for support for their implementation and agreed that periodic review of progress was desirable.
4.6
The Panel stressed that the successful operation of GAW would depend on the
availability of some central calibration facilities. The Secretariat informed the Panel on the status of
the GAW Central Laboratories:
Ozone calibrations - NOAA, Boulder for Dobsons, and AES-Toronto for
Brewers;
Carbon Dioxide standard gases - Scripps and NOAA, Boulder;
C-isotopes - so far informally at University of Heidelberg.
4. 7
It was noted with concern that there were no international commitments for much
needed world and regional centres for calibration of the various radiation, turbidity and aerosol
measurements. Nor is there a central laboratory for chemical analysis of precipitation or flask
samples from developing countries which still do not have their own capabilities.
4.8
The Panel received a brief report on the status of the WMO World Data Centre for
Greenhouse Gases in Japan. It noted with appreciation that the Centre had started functioning and
was able to accept data in all formats in order to facilitate the collection of data from previous years.
4.9
The Panel stressed the importance of having available descriptive material on the GAW,
for distribution both within WMO and in the broader scientific community. The seven fact sheets
prepared to date [G0 3 0S, GAW, Special Fund for Climate and Atmosphere Environment Activities,
Precipitation Chemistry, C0 2 , Pollution Transport and Modelling, and Atmosphere Pollution and the
Seas] have been quite successful. The Panel thanked the Secretariat for their valuable efforts.

9

4 . 10
The Secretariat was requested to prepare material for a high quality GAW booklet. This
should include a rationale for the programme, its goals, examples of available data, implementation
plans, perceived benefits, a description of the GAW organization, programme content, international
context, and be well illustrated. An important part of the rationale would be a brief description of
current environmental concerns and prospects for the future. This would lead to the role of the
GAW. The draft booklet would be circulated to the Panel for comment. Such material would be
valuable for presenting the GAW role and activities to UNEP and other interested programmes and
organizations. The chairman was requested to make a strong statement on the importance of the
GAW in his report to Congress.

5.

MODELLING COMPONENT OF GAW

5.1
Professor A. Eliassen presented the background on this item and described progress that
had been made in transport/dispersion models. The modelling of pollutant dispersion on regional to
global scales is being carried out by several groups in various organizations, only some of which
belong to National Weather Services.
5.2
It is, therefore, neither possible nor desirable to impose any rigid organizational structure
on the modelling component of GAW. It is, however, essential that the measured data from GAW
stations be interpreted in the light of model results. Model results are generally functions of source
strength and distribution, dispersion processes and sink mechanisms for the chemical components.
Models are thus important tools for understanding and quantifying these processes.
5.3

In order to facilitate the use of GAW data by modellers, it is required that:
GAW World Data Centres distribute more widely information on which data
they have available; and
GAW World Data Centres supply data to any interested party, on request.

5.4
The Panel recommended that the Secretariat keep in contact with users of GAW data.
At suitable intervals, scientific meetings should be held in which modelling and measurement experts
discuss and evaluate their results together. The Secretariat is to explore the possibility of allocating
some limited funds for this purpose.
Transfer of dispersion modelling technology

5.5
The successful transfer of technology usually requires direct contact between those who
have the technology and those who would like to implement it. The Secretariat was requested to
acquire information on modelling groups who might be willing to make various types of models
available to others. Models on all spatial scales, from local to global, are required. This information
could then be provided to potential users.
5.6
To help developing countries, WMO should organise, from time to time as funds permit,
training workshops on pollution dispersion modelling, in which their scientists could participate.

6.

SCIENTIFIC ASSESSMENTS

6.1
The Panel agreed to undertake the scientific assessment of one or more topical issue(s)
related to the changing atmosphere. Two possible topics were proposed and discussed: (a) chemical
composition of atmospheric deposition, and (b) changes in the oxidizing capacity of the atmosphere.
6.2
It is well established that acidic deposition occurs in many parts of the northern
hemisphere. In this case inorganic acids (produced from the oxidation of anthropogenic emissions
of S0 2 and NOxl dominate the chemical equilibrium of precipitation. In the southern hemisphere
"natural" organic acids play a key role in the acidity of rainfall. Furthermore in some parts of the
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world (e.g., India) alkaline compounds, due to soil dust, produce rain with relatively high pH . A
comprehensive, up-to-date scientific assessment of acid deposition world-wide would be timely . A
review of dry deposition at the same time would also be useful.
6.3
Changes in the oxidizing capacity of the atmosphere (mainly due to changes in the
concentration of the hydroxyl radical) have global implications, especially in relation to a possible
enhancement of the accumulation of greenhouse gases. This subject is closely related with
tropospheric ozone chemistry, which in the northern hemisphere could be considered as an expansion
of the "photochemical smog" occurring in the urban areas.
6.4
In order to make a final recommendation on the undertaking of these two assessments,
the Panel requested the Secretariat to consult with UNEP about the possibility of support for a global
evaluation of acid deposition . The Panel also decided to ask Dr. Penkett to produce a brief proposal
highlighting the importance of an assessment about the oxidizing capacity of the atmosphere.

7.

INTEGRATED MONITORING

7. 1
Integrated Monitoring (IM) was presented as having many facets, ranging from
coordinated monitoring in several environmental compartments to process studies of mass and energy
cycling in specific biomes or ecosystems. IM , in one form or another, is currently being carried out
at GAW sites in several countries (e .g., Canada, Czechoslovakia, Russian Federation and USA).
7 .2
It was felt that the role of GAW in IM activities is to provide information on atmospheric
composition and related physical properties, and to provide host sites for complementary programmes
which monitor in media other than the atmosphere and which conduct process and cycling studies.
7.3
The Panel noted that it had taken decades to establish the GAW system. The
establishment of a system of independent IM stations would similarly take a long period of time,
would require enormous resources and would take years to achieve high quality observations.
7.4
The Panel recommended that coordination of activities relevant to GAW be encouraged.
Efforts should be made to accommodate ecosystem studies at or near global GAW stations as long
as requirements for the siting and operation of both were satisfied. The planned WMO informal
meeting of experts (to include persons involved in IM, and from other than the atmospheric
community and UNEP), to be held in Prague in the autumn of 1 991 was considered a useful next
step.

8.

PREPARATION OF REPORT AND CLOSING OF THE MEETING

8.1
After final discussions, the Chairman was authorized to approve the text of the report,
as prepared by the Secretariat, for distribution.
8.2
The meeting was formally closed on 15 January, 1991. At the ceremony Dr. Whelpdale
gave a brief summary of the Panel activities. Colonel Guillermo Palacios gave the closing address in
which he emphasised that the questions raised during this meeting and the interest shown in solving
practical problems related to our changing atmosphere were an example of the sense of common
responsibility of this great meteorological family. He continued by stating that an unpolluted
environment is not the patrimony of a particular economic, social or ideological group but it is nature's
gift for all people so that they may live harmoniously. He expressed the hope that this
meeting provided a contribution , no matter how small, to the search for a permanent solution to avoid
the degradation of our natural atmospheric resources which we must protect and preserve
permanently .
8.3

Dr. Bojkov thanked the experts and the host country and adjourned the meeting .
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