W0 RLD Mt TE0 R0 LOG I CAL 0 RGANI ZATION

ENVIRONMtNTAL POLLUTION MONITORING AND
RESEARCH PROGRAMME
No. 22

RtPORT OF THE FIFTH SESSION OF THt WMO tXtCUTIVE COUNCIL PANtL OF EXPtRTS
ON ENVIRONMENTAL POLLUTION
(Garmiscn-Partenkircnen t Federal Republic of GermanYt 30 April to 4 May 1984)
TECHNICAL DOCUMENT
WMO/TD NO. 10

Acontribution to tne Global tnvironmental Monitoring ~ystem (GtMS)

RPf\1RP
-et:) ;( 0
EP-V

C

t

"1.-

REPORT OF THE FIFTH SESSION OF THE WMO EC PANEL
OF EXPE~rs ON ENVIRONMENTAL POLLUTION
(Garmisch-Patenkirchen, 30 April to 4 May 1984)
1.

OPENING OF THE SESSION

The fifth session of the Executive Commission Panel of Experts on
Environmental Pollution was opened at 10hOO on 30 April 1984 in the Fraunhofer
Institute for Atmospheric Environmental Research in Garmisch-Patenkirchen by
Dr A. S. Zaitsev, Director of the WMO Research and Development Programmes
Department, on behalf of the Secretary-General of WMO. Dr Zaitsev welcomed
the participants and expressed particular thanks to Dr R. Reiter, Director of
the Fraunhofer Institute, for having invited the Panel to meet in his
Institute and for giving the participants an opportunity to visit the BAPMoN
stations on the WANK peaks in the Alps. Dr Reiter then welcomed the
participants on behalf of the Fraunhofer Institute. Mr A. Kohler, Chief of
the Environment Division of WMO also expressed his thanks to Dr Reiter for the
invitation and outlined the technical background.of the session.
2.

ADOPTION OF THE AGENDA

On behalf of the participants, the Chairman of the Panel,
Dr I. Nazarov (U.S.S.R.), expressed his pleasure in having been invited to the
Fraunhofer Institute in Garmisch and indicated the steadily growing importance
of the issues which the Panel had to deal with. He invited the participants
to consider the agenda which was approved with only slight amendments. Item 6
was moved to be discussed together with item 10 and an additional item 8.8 Other Matters - was introduced. The organization of the report reflects the
finally approved agenda.
3.

REVIEW OF RECOMMENDATIONS OF THE FOURTH SESSION OF THE PANEL AND OF
SUBSEQUENT DECISIONS OF CONGRESS AND THE EXECUTIVE COUNCIL

Dr Zaitsev summarized the decisions taken in 1983 by the WMO Eighth
Congress and the subsequent Executive Council relating to the Panel's terms of
reference. Mr Kohler summarized the developments since the fourth session of
the Panel and indicated in particular the effects of the recommendations of
the Panel at that session.
4.

COOPERATION WITH SPECIALIZED UN AND OTHER INTERNATIONAL AGENCIES IN
ENVIRONMENTAL MONITORING AND RESEARCH

4.1
In his capacity as a UNEPconsultant Dr C.C. Wallen conveyed to the
Panel the regrets of Or M.D. Gwynne, the recently-appointed new Director of
GEMS, for not being able to participate in the session. Dr Wallen further
indicated that UNEP/GEMS, in spite of a considerably reduced overall budget,
hoped to be able to support BAPMoN in 1984 and 1985 at about the same level as
during the last few years. No further financial support was. expected to be
given to EMEP after 1984 but GEMS was very much interested in continuing to
follow the development of the project. The UNEP consultant also emphasized
that
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UNEP/GEMS was interested in obtaining, by use of available BAPMoN data,
further assessments of the global background air pollution situation and in
particular information about the possible spread of the acid deposition
problem.
4.2
The representative of IIASA, Dr K. Hordijk, expressed his thanks for
having been invited to the session and his satisfaction with the current
cooperation with WMO on environmental pollution matters.
4.3
The president of IAMAP himself, Professor D.H.J. Bolle, participated
at the session and ·expressed his gratitude for the opportunity to participate
in the session thereby improving cooperation between IAMAP and WMO on
environmental pollution matters. He informed the Panel that the IAMAP General
Assembly would meet in Honolulu in 1985 and that the scientific activities on
that occasion would include a symposium of long-range transmission of
pollutants. He also informed the participants that the Radiation Commission
of IAMAP was very much involved in studies of the radioactive properties of
various pollutant gases and that a global project to develop an aerosol
climatology was under preparation. He expressed the hope that cooperation
between the Panel and IAMAP could be established for the latter projects.
4.4
Mr Kohler informed the Panel about the ongoing cooperation with those
international organizations not represented at the session. He expressed
concern that cooperation with WHO regarding monitoring of air pollution had
not been as effective during the last two years as he would have wished.
Mr Kohler referred to the current excellent operational cooperation w.ith IAEA
where the IAEA laboratory in Vienna was regularly carrying out analyses of
BAPMoN samples from about 25 stations.
5.

REVIEW OF WORK OF RELEVANT WMO TECHNICAL COMMISSIONS SINCE THE LAST
SESSION OF THE PANEL

Under this item Dr F. Mesinger, President of CAS, reported on relevant
activities of his· Commission in general and Dr V.A. Popov reported on
activities of the CAS Working Group on Atmospheric Chemistry and Air
Pollution. Dr D. Szepesi, Dr J.M. Miller and Dr O. Starosolszky,
Vice-President of CHy, presented reports respectively on relevant work carried
out by CCl, CIMO and CHy. The Panel's decisions on activities of the
Technical Commissions are reported under paragraph 7.
6.

TECHNICAL PRESENTATION ON THE OPERATION OF A BAPMoN REGIONAL STATION
WITH EXTENDED PROGRAMME (DR R. REITER, DIRECTOR OF THE FRAUNHOFER
INSTITUT FUR ATMOSPHaRISCHE UMWELTFORSCHUNG)

Dr R. Reiter presented an overview of the current air pollution
activities of the Fraunhofer Institute and discussed in particular the
operations at the regional BAPMoN station with extended programme established
in the vicinity of Garmisch. Measurements at the station are taken at three
different locations: at the Institute in Garmisch (740 m asU, at 1780 m asl
on the Wank peak, and at the top of the Zugspitze at 2964 m asl (see
Appendix 3).
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7.

DISCUSSION OF CURRENT AND FUTURE ACTIVITIES OF THE WMO ENVIRONMENT
PROGRAMME

7.1

BAPMoN

7.1.1

Mr Kohler summarized the present situation with BAPMoN (see
Appendix 1). He also referred to the recent expert meeting on
turbidity held at the new station in Tenerife (Izana, at 2370 m asl).

7.1.2

After introduction by the Secretariat of the document dealing
with BAPMoN, the Panel expressed the following views:
It was felt that there had been noticeable progress in the
various network activities and that data quality had generally
improved. Data were now available for about 10 years and they
provided the possibility, at least in some regions, of
estimating levels and trends of various pollutants.
Regarding future work on quality assurance, it was felt that
the plans developed by CIMO should be further elaborated.
Another quality assurance (Q.A.) expert meeting was suggested
which would cover such items as selection, site climatology,
visits of scientists, laboratory comparisons, establishment of
scrutinization Q.A. centres. In this context the
climatological aspect could be taken care of by CCI. A summary
of Q.A. tasks was formulated and is attached as Appendix 2.

7.1. 3

The recent developments achieved in the field of turbidity
observations were noted with satisfaction and the proposal for
consideration of the impact of water vapour, NO z and ozone in
turbidity observations was welcomed. The Panel recognized the use of
aerosol optical depth measurements (turbidity) as an input to
developing an aerosol data base required to improve aerosol climate
models and as correction to other climate parameters affected by
aerosols. WMO should also assist IAMAP in the standardization of
international aerosol data which are currently in different formats.
With regard to BAPMoN the following recommendations were made:
The monitoring of tropospheric ozone, NzO and methane should
become part of the minimum routine monitoring programme at
baseline stations and at suitable regional stations.
Assessment of data should continue in particular with a view to
using BAPMoN data for application in the World Climate
Programme. In carrying out data evaluation and interpretation
it is generally underlined that meteorological information
would need to be better considered.
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The introduction of agreed routine quality assurance (QA)
procedures is an absolute requirement; the flagging of data by
allocating several categories of reliability should thereby
become mandatory. The assistance of certain Members should be
requested to routinely perform certain QA procedures in
accordance with a detailed plan which should be developed by
the.Secretariat.
The experiments carried out to analyze reference samples should
continue and as many laboratories as possible should
participate.
Training courses should be continued and participation be made
obligatory before joining the network.
With regard to standardization of sampling gauges, the existing
WMO specifications contained in the WMO International
Operations Handbook for the Measurement of Atmospheric
Pollutants (WMO No. 491) may need revision and the CIMO Working
Group is to redraft the specifications as necessary. Aspects
of continuity, comparability and cost will have to be taken
into account. Wet and dry deposition will need particular
attention.
The use of regional background air pollution data for impact
level application should be encouraged and organized in
collaboration with WHO. Thereby national benefits would emerge
from the global network.
The monitoring of the deposition of atmospheric pollutants in
lakes, rivers and water reservoirs i.e. monitoring the impact
of air pollution on water quality, should be given more
attention in order to contribute towards the identification of
local and regional pollution sources as compared to global
background levels.
Regarding turbidity observations the introduction of additional
wavelengths, bringing the number to nine as recommended by the
expert meeting on turbidity observations, should be implemented
as soon as possible, and the Secretariat together with the
Members concerned should take the necessary steps. A system of
routine recalibrationof sunphotometers using a few suitably
located observation sites should be introduced independently
and quickly.
The use of aerosol measurements and observations of the aerosol
optical depth for climate studies and the provision of ground
truth data for respective satellite measurements should be
encouraged and would be a valuable component of the
International Aerosol Climatology Project being initiated by
IAMAP.
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As soon as improved and tested equipment to collect fog and
cloud water has become available for use at selected BAPMoN
stations, sampling and analysis of fog and cloud water as a
contribution to relevant research should be carried out.
7.1. 4

The Panel also expressed the hope that the BAPMoN Newsletter be
issued with increased frequency. It agreed that further emphasis in
BAPMoN activities should be given to studies of the relationship
between dry and wet deposition and that further scientific assessment
by use of available BAPMoN data should be initiated. The need to take
into consideration in those assessments the various meteorological
circumstances prevailing at the precipitation events, was emphasized.

7.2

Long-range transmission of air-pollutants (LRTAP)

7.2.1

Dr D. Whelpdale summarized the present situation in the area of
long-range transmission of air pollutants and referred in particular
to the activities under the EMEP project in Europe and various
projects in North America. After subsequent discussion, the Panel
agreed that further improvement of models applied in studies of the
long-range transmission of air pollution was desirable. One member of
the Panel expressed his preference for the use of Eulerian type models
although the Lagrangian type which is now being extensively used is
more economical. The President of CAS suggested that recent
developments in his Commission in modelling of boundary-layer
processes be considered to be included in long-range transmission
models. The need for introducing chemical reactions and for improving
the data used for dry deposition in existing models were also
mentioned.

7.2.2

The Panel agreed that EMEP could be expected to continue for a
considerable time and that it was important that WMO continue to play
an essential role in this project. It was noted that in the future
the project was likely to deal more with the effects of long-range
transmission of air pollutants than had been hitherto the case.
The Panel recommended in particular that:
WMO maintain its close link with the EMEP programme; indicate
its support for the scope and direction of the EMEP programme,
and continue to provide financial support for the programme.
In view of the several LRT models now available in both Europe
and North America, WMO promote and support the continuing
intercomparison and evaluation of these various models.
WMO encourage the continued development of LRT models through
the incorporation of more sophisticated chemical and boundary
layer simulations, using the experience gained in the numeri~al
weather prediction field.
WMO encourage the application of available LRT models to such
problems as assessment of suitability of monitoring sites and
the identification of inland waters exposed to excessive
atmospheric deposition.
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In view of the significant LRTAP-acid deposition work in
progress on both sides of the Atlantic - modelling, monitoring,
and field experiments ~ efforts be made to link this work more
thoroughly and to integrate its various components.
7.3

Integrated monitoring

The Panel noted the recommendations of the First International
Congress on Biosphere Reserves (September 1983, Minsk, U.S.S.R.), to carry out
the integrated monitroing programme in biosphere reserves. The Panel suggests:
To carry out the minimum BAPMON programme at stations in
biosphere reserves in order to provide a wider global coverage
of background atmospheric monitoring;
Data collected in biosphere reserves according to the BAPMoN
programme should be incorporated into the BAPMoN data
publications.
WMO should co-sponsor the Third International Symposium on
Integrated Monitoring, planned to be held in 1985 in the
U.S.S.R. (Tashkent), in which UNEP and UNESCO will also
participate.
7.4

Interchange'of pollutants between the atmosphere and the oceans

The Chairman referred to the outcome of the first international
symposium on Integrated Global Ocean Monitoring held in Tallin, U.S.S.R., in
October 1983. The Panel agreed that the programme adopted at that symposium
should be taken into consideration in the long-term planning of WMO activities
and in particular the future work of the GESAMP INTERPOLL working group.
7.5

Impact level air pollution aspects

The WMO Secretariat introduced the agenda item on air pollution
aspects at the impact level. It was emphasized that the WMO Congress in 1983
had stressed the need for many developing countries to obtain advice from the
WMO Secretariat on various aspects of impact-level air pollution monitoring.
Reference was made to the review of meteorological aspects involved in
impact-level air pollution monitoring, prepared for WMO by Dr G. Niemeyer,
which was to be published as a Technical Note.
In this respect the Panel made the following recommendations:
Closer coordination should be established with WHO and IAEA especially
by informing these agencies on WMO planned and ongoing activities on
impact-level air pollution.
The comparison of second-generation models for impact-level air
pollution should be included in future WMO programme activities. In
this context, data of tracer experiments conducted in the U.S.A. could
be made available as reference data sets.
Studies of dispersion of air pollutants from low sources of emission
in urban areas should be included in the programme.
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The conference on "Air pollution modelling and its applications"
proposed by the CAS Working Group on Air Pollution and Atmospheric
Chemistry to.be held in the U.S.S.R. in May 1986 should be organized
in close collaboration with WHO and UNEP and should be the forum for
exchange of scientific information, air pollution modelling and its
applications for various practical purposes.
An appropriate liaison should be established and/or maintained with
CAS Working Groups or rapporteurs responsible for cloud layer
modelling in order to assess the potential of, or to advance, the
direct use of comprehensive three-dimensional NWP models through a
variety 6f approaches available.
.
In general terms, account should be taken of the requirements
regarding air pollution forecasts in the development of meteorologcal
forecasting, in particular regarding the behaviour and nature of the
atmospheric boundary layer.
The report prepared by the CCl rapporteur entitled "Assessment on
Regulatory Air Quality Simulation Models" should be published as a WMO
Environmental Report.
7.6

Atmospheric deposition to inland waters

7.6.1

The Panel recalled that the WMO Commission on Hydrology had
arranged for the preparation of a technical report on the contribution
of atmospheric pollution to inland waters. The first draft of this
report was available, and was being reviewed by selected experts. It
would be introduced to the Seventh Session of CHy (August/September
1984) .

7.6.2

The Panel agreed that the most important problem of water
pollution due to atmospheric deposits was the change in water quality
parameters of lakes and reservoirs, streams and groundwaters. The
most sensitive components of the atmosphere and hydrosphere interfaces
are the lakes over which deposits may occur and to which tributaries
can also simultaneously contribute diluted or suspended atmospheric
pollutants from the surface of their catchments.

7.6.3

The monitoring of interconnected processes requires the
sampling of air and rain as well as observations of deposition, flow
discharge, water quality, suspended sediments and bottom deposit.
Accumulation, swirling-up and leaching should also be monitored and/or
calculated. From the evaluation of these data, warnings and
predictions can be issued, and preventive measures to control water
quality can be executed.

7.6.4

The Panel agreed on the following findings and recommendations:
Atmospheric deposits should be considered as a major non-point
source for water pollution in many regions of the world.
Background atmospheric pollution levels must be studied in a
number of test cases, in order to estimate the relative actual
impact of certain industrial plants on water quality
variability. Geographical regions where atmospheric
depositions may affect water quality should be specified for
monitoring by hydrological services.
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The above-mentioned draft report should be improved using the
expertise of Panel members. Dr J. Miller and Dr Whelpdale
agreed to review the report from the meteorological point of
view. The Panel also otfered to contribute a sub-chapter on
the problem of dry acid deposition.
In monitoring wet "and dry potentially acidifying deposition,
observations should be made at least weekly as with BAPMoN
stations. CHy should take the initiative in arranging for as
many GEMS/water stations as possible to become BAPMoN stations
so that basic water quality stations would also observe
atmospheric pollutants in precipitation.
The Panel was pleased to note that efforts to publish.a
technical report on surface water had been made and suggested
that the Panel's views be incorporated in the WMO Long-term
Plan. The Panel also suggested to CHy that further views on
the effect of acid deposits on runoff and groundwater quality
and their monitoring be formulated during the next
intersessional period (1984-87) and that these be published in
similar technical reports.
7.7

Atmospheric chemistry research aspects

7.7.1

Information on this item .was presented by the Chairman of the
CAS Working Group on Atmospheric Chemistry and Air Pollution. At its
meeting in Vienna in October 1983 the group had reviewed the outcome
of the WMO Technical Conference on Observation and Measurement of
Atmospheric Contaminants. The latter meeting reflected the most
recent developments in research on atmospheric chemistry.

7.7.2

On the basis of the information given, the Panel reiterated the
importance of considering atmospheric chemistry processes in air
pollution monitoring.

7.7.3

The Panel recommended that the WMO Technical Conference on Air
Pollution Modelling and its Applications (to be held in the U.S.S.R.
in 1986 - see para 7.4) consider the role of atmospheric chemistry in
air pollution modelling at both the local level and in the long-range
transmission of air pollutants.

7.7.4

The Panel noted that interest was now shifting from classical
sulphur transformation to photochemical reactions of hydrocarbons and
nitrogen oxides resulting in the formation of ozone and other
products. There was some indication of a possible increase of the
tropospheric ozone content during the last 20 years due to
photochemical transformations of growing concentrations of
hydrocarbons (mainly methane) and of nitrogen oxides, although there
are some doubts as to the comparability of ozone measuring techniques
over this period. The importance of such measurements and of research
in tropospheric photochemistry was demonstrated by the fact that a
possible redistribution of atmospheric ozone (stratospheric depletion
and tropospheric increase) may be even more serious for climate change
than stratospheric ozone depletion alone.
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7.7.5

Serious concern was expressed by the Panel about the whole
tropospheric chemistry in view of the increasing photochemical ozone
formation in the lower atmosphere. Ozone was one of the most reactive
gases in the troposphere which along with some radicals (also formed
in the same photochemical reactions) determined to a great extent the
fate of many air pollutants. Even in very low concentrations it
directly affected materials, vegetation and human health. In order to
document the above-mentioned trends, the Panel recommended the
intensification of methane and tropospheric ozone measurements at a
minimum network of 10 to 12 BAPMoN stations in different parts of the
globe.

7.7.6

Taking into consideration the many chemical substances in the
atmosphere presently known to have a combined radiative effect at
least equal to that of CO 2 and also considering that the relevant
scientific literature is rather scattered, the Panel, following the
suggestion of the CAS Working Group on Atmospheric Chemistry and Air
Pollution, recommended that the Secretariat take appropriate steps to
produce a combined report on the state of the art in the research of
the effects of radiatively important gases.

7.7.7

Besides the wet and dry deposition of atmospheric pollutants,
the interception of acid fog and cloud-droplets by ecosystems in
mountainous regions was considered to be a direct hazard to
vegetation. It is known that the amount of water collected by the
vegetation in this manner can be a large fraction of the total
precipitation in that particular area and that the concentration of
trace substances and the acidity of the fog-water dominates- that of
rainwater. It is therefore necessary to consider including the
sampling and analysis of acid fog in the BAPMoN programme at selected
sites at the appropriate time. Sampling techniques for fog- and
cloud-water are in the experimental stage and not yet operational.
However, it can be expected that in about three years time improved
and tested equipment will be available for installation at selected
BAPMoN stations with extended research programmes for routine analysis
of fog- and cloud-water samples.

7.7.8

The monitoring of dry deposition
an item of special interest. Dr Miller
project launched recently in the U.S.A.
dry deposition monitoring (see Appendix

7.8

Other aspects

was considered by the Panel as
presented an overview of a
to develop a methodology for
4).

It was noted that growing emissions of Kr 85 by the nuclear power
generators may increase electrical conductivity on the global atmosphere
unless special measures are taken. There is no scientific knowledge at the
present time on possible consequences of changes in the electric properties of
the atmosphere on the global scale. At recent and forthcoming conferences on
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atmospheric electricity the problem of Kr 85 is not mentioned. However,
considering the non-desirability of changes of such atmospheric properties the
Panel drew the attention of the IAMAP Commission on Atmospheric Electricity to
the necessity of studying the consequences of possible anthropogenic changes
in the electrical properties of the atmosphere.
8.

REVIEW OF THE COMPOSITION AND TERMS OF REFERENCE OF THE PANEL IN VIEW
OF THE MERGING REQUESTED BY EC-XXXV WITH THE CAS WORKING GROUP ON
ATMOSPHERIC CHEMISTRY AND AIR POLLUTION

8.1
Following the request of the EC, the Panel carefully considered the
various scientific and economic aspects of merging with the CAS Working
Group. The reasons that existed in 1969 for creating of a Panel to report to
the EC on environmental matters and to coordinate the various activities in
the WMO technical commissions were found to be still valid. At present a
number of working groups and rapporteurs in several technical commissions were
dealing with various aspects of environmental pollution and in the light of
the WMO long-term plan it was reasonable to expect that more such activities
would be needed in the future. The Panel's role as an overall coordinating
body between the commissions and the EC would therefore increase rather than
decrease in the future. The Panel also had an important role in coordinating
with other international agencies and organizations outside WMO which were
active in environmental matters (UNEP, WHO, IAEA, IAMAP). Thus it was found
essential that WMO continue to have a body, at a sufficiently high level, to
link the environmental activities of WMO with those of other international
agencies and organizations.
8.2
In view of the above considerations the Panel decided to recommend
that the present system be retained in principle without change. However, to
fulfil the decision of Congress that CAS be the leading technical commission
on environmental matters," the Panel recommended that in the future it should
report in parallel to EC and the President of CAS or through the President of
CAS to EC.
8.3
Finally, the Panel pointed out that no overlapping of responsibilities
of the EC Panel with those of the CAS Working Group on Atmospheric Chemistry
and Air Pollution existed because the terms of reference of the CAS Working
Group were restricted to scientific aspects of atmospheric chemical air
pollution, thereby complementing the overall coordination responsibilities of
the EC Panel.
9.

WMO LONG-TERM PLAN - ASPECTS CONCERNING THE ENVIRONMENTAL POLLUTION
MONITORING AND RESEARCH PROGRAMME

The Panel studied the preliminary draft of Part 11 of the First WMO
Long-Term Plan, Environmental Pollution Monitoring and Research Programme,
prepared by the Secretariat. Considering the draft part by part, the Panel
made several concrete proposals on and additions to the text, which will be
incorporated in the final version of the Plan. The following general
recommendations were made:
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The plan should include clear indications of the participation of
other international organizations in the WMO Environmental Pollution
Monitoring and Research Programme.
The indication of the participation of various WMO bodies (technical
commissions and their working groups and rapporteurs) should be
included in the Long-Term Plan.
More emphasis should be allocated to the climatic change aspects as a
goal for BAPMoN.
For the detection of long-term trends in the composition of the
atmopshere, information on the chemical analysis of ice cores in the
Antarctica and Greenland should be used.
Forthcoming results from pilot projects on dry deposition measurement
methodology should be taken into account for the further planning of
the monitoring programme for the next decade.
Special attention should be given to pollution monitoring during
special, possibly hazardous, events of acid deposition in case of fog,
dew, frost etc.
An increased level of assistance (training, seminars etc.) to

developing countries to implement BAPMoN activities should be foreseen
during the decade.
The formulation of the rationale and the general and special
objectives of the environment programme, as requested by EC to be
prepared for EC XXXVI, should serve as the general introduction of
Part II of the First Long-Term Plan (see Appendix 5).
10.

ADOPTION OF THE DRAFT REPORT

Various technical items of the report including the Panel's
recommendations, were drafted by members of the Panel during the session.
These drafts were approved by the Panel during the last day of the session.
11.

CLOSURE OF THE SESSION

The chairman and the WMO representatives thanked all participants for
their active collaboration and valuable contributions. They also thanked the
host, Dr Reiter, and the Fraunhofer Association for their assistance in
providing the conference facilities and for their extraordinary hospitality .
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THE WMO BACKGROUND AIR POLLUTION MONITORING NETWORK (BAPMoN)
1.

Station coverage

Information provided here is based on reports received in 1983.
year the annual status report has not yet been completed.

This

Altogether about 200 stations of all types have been formally
identified of which nearly 150 are at least partly operational.
New stations are Coffs Harbour, the first regional station in
Australia, Torres del Paine (Chile), Terelj and Dalandzadgad (Mongolia) and
Gago Coutinho (Portugal).
The new baseline station Izana on Tenerife is now
starting operations.
It has been announced that stations will operate in the future in
Brazil, Botswana, Hong Kong, Madagascar, Azores and Uruguay.
2.

Data reporting

Data submission has further improved.
About 100 stations report
precipitation chemistry data, about 80 report turbidity data, 15 CO 2 data
and 30 suspended particulate matter data.
Data are still reported with much delay although this is somewhat
decreasing.
Publication entails a further delay.
Turbidity data for 1981
will be published separately for the first time and the 1981 data set is ready
for printing.
The last common volume for 1980 has just been received.
The
number of countries reporting on magnetic tape is slowly increasing.
The newly established collaboration with the IAEA Laboratory, in
Vienna, contributes towards progress in increasing the number of stations from
which precipitation chemistry data are reported and improved data reliability
as well as speeding up data availability.
Tremendous efforts to organize and
implement this collaboration have been and still are necessary.
There is
much enthusiasm and material effort on the part of IAEA.
3.

Standardization

Though there are clear cut specifications for the sampling gauges and
observation instruments, only a limited number of stations can use such
instruments.
For example, many stations still use two bucket wet and dry
deposition samplers which do not fully meet the Manual's recommendations.
There is also discussion on the use of high volume air samplers.
The
standard type uses about 3 kW electric power which is not available always and
everywhere.
The selection of the most appropriate type of filter is another
item also under discussion.
The weighing procedure to determine the mass
concentration and the requirements for the best possible chemical analyses are
somewhat contradictory.
In this context a request made by the Panel at its
last session should be noted, namely to have a cut-off at a particle size less
than 15 micrometers and to sample two separate size ranges.
(RDP 986)
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There have been very encouraging developments in sunphotometry.
The
new generation of instruments are much more stable than the former ones.
The
best way of achieving frequent enough recalibration was discussed at a recent
expert meeting and workshop held on Izana.
The former 4 wavelengths were
kept in force plus 5 new ones.
Thereby it should be possible to obtain a
good estimate of the abundance of water vapour, ozone and N0 2 in addition to
the aerosol optical depth.
The" inclusion of these gases was now regarded
feasible and would provide valuable information, e.g. for the calculation of
radiation transfer.
Also, at a further stage when sufficient data are
available it should be possible to conceive an air mass climatology of the
vertical optical depth of particles and of the pertinent 0 3 and H20
concentrations.
The experts proposed that in a substantial international
effort all baseline stations, stations with extended programmes and additional
regional stations should be equipped with 9 wavelength sunphotometers.
The
Secretariat was asked to organize the procurement of at least two sets of
instruments for each station under one order.
4.

Quality assurance

An Expert Meeting on Quality Assurance in BAPMoN held at Research
Triangle Park, North Carolina, USA, from 17 to 21 January 1983, outlined the
strategy to be followed.
Quality assurance will have to be implemented on
several levels starting with the preparation of samples and extending to
sampling, analysis, statistical tests, calibration procedures, etc.
For each
level separate procedures and instruction material will have to be prepared to
match staff experience and other prerequisites.
At present a handbook for
observers at the station site is being prepared.

The interlaboratory tests have been continued using artificial rain
samples.
The results of the 5th exercise have been published, the 6th report
is under preparation and the samples for the 7th test are being prepared for
shipment.
Regarding C02, a set of test tanks is being prepared, each tank
carries a notice in four languages for customs staff requesting them not to
open the tanks.
About 5 laboratories will participate in an individual
itinerary and the tanks will be re-analyzed before the next set of
laboratories receive them.
The above expert meeting "strongly recommended that a quality
assurance manager forBAPMoN should be appointed in the WMO Secretariat.
His
duties would include the overall responsibility for QA procedures, including
site identification and certification, responsibility for intercomparison of
instruments, annual reports on the network and verification of changes in
instruments and/or observing practices, performance audits, checks on data
reporting, reporting of QA results, etc."
5.

BAPMoN Newsletter

The above meeting on quality assurance also strongly supported the
regular (as appropriate) issuance of a newsletter which would include
information on new techniques, procedures, instrumentation becoming available,
changes in the network, reports on data availability and reporting of QA
results.
The first issue of the Newsletter is being finalized and will be
distributed in 4 languages.
It is also intended for stations to report on
their activities.
(ROP 986)
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6.

Training

The familiarization of station operators with the standard instruments
and procedures has proved to bean excellent service towards motivation and
education of staff as well as for quality assurance.
This is being
accomplished through the organization of 3 week courses, held once or twice a
year, at the Central Institute for Atmospheric Physics, Budapest.
The tenth
course in this series starts on 30 April 1984.
So far all requests for
participation have been agreed to and the use of NCC (Forints) has been most
helpful budgetwise.
For the first time this year no NCC is available and due
to 'this future participation may have to be limited.
More than 30 countries
have sent participants to the courses and many of these countries have
indicated their intention to join the network in the near future.
Candidates
have to undertake an examination at the end of the courses and receive a
certificate which shows the degree of their performance.
7.

Meetings

Since the last session of the Panel the following meetings were
organized:
Expert Meeting on Quality Assurance in BAPMoN, Research Triangle
Park, North Carolina, USA, 17-21 January 1983
WMO Technical Conference on Observation and Measurement of
Atmospheric Contaminants (TECOMAC), Vienna, 17 to 21 October 1983
IAEA/WMO Consultant's Group Meeting "Review of Status 'and
Objectives of IAEA/WMO Network for Determination of Isotopes in
Precipitation", Vienna, 12-16 December 1983
Consultation on collaboration with the IAEA Laboratory and WMO
BAPMoN, Vienna, 26/27 March 1983
Expert Meeting and Workshop on Sunphotometry, Izana,
9-13 April 1984
8.

Publications

Since the last session of the Panel the follow.ing publications have
been issued:
Report of the Executive Committee Panel of Experts on
Environmental Pollution, Fourth Session, Geneva 27 September 1 October 1982
7

Effects of Sulphur Compounds and Other Pollutants on Visibility
by Dr. R. F. Pueschel, April 1983
Provisional Daily Atmospheric Carbon Dioxide Concentrations as
Measured at BAPMoN Sites for the Year 1981, May 1983
Report of the Expert Meeting on Quality Assurance in BAPMoN,
Research Triangle Park, North Carolina, USA, 17-21 January 1983

(RDP 986)
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General Consideration and Examples of Data Evaluation and Quality
Assurance Procedures Applicable to BAPMoN- Precipitation Chemistry
Observations by Dr. Charles Hakkarinen, July 1983
Summary Report on the Status of the WMO Background Air Pollution
Monitoring Network as at May 1983
Forecasting of Air Pollution with Emphasis on Research in the
USSR by M. E. Berlyand, August 1983
Extended Abstracts of Papers to be Presented at the WMO Technical
Conference on Observation and Measurement of Atmospheric
Contaminants (TECOMAC), Vienna, 17 to 21 October 1983
Fifth Analysis on Reference Precipitation Samples by the
Participating World Meteorological Organization Laboratories by
Robert L. Lampe and William J. Mitchell, November 1983
The following publications are under preparation:
Recommendations on Sunphotometer Measurements in the BAPMoN as
Based on the Experinece of a Dust Transport Study in North
Africa, Dr. Guillaurne A. d'Almeida
Report on the Study of Transport of Sahelian Particulate Matter
Using Sunphotometer Observations as Carried out by the Institute
of Meteorology, Mainz, Dr. Guillaurne A. d'Almeida
Background Air Pollution Monitoring (An International Programme
of National Responsibilities and Benefits, BAPMoN),
Dr. R. F. Pueschel
Proceedings of the WMO Technical Conference on Observation and
Measurement of Atmospheric Contaminants (TECOMAC), Vienna, 17 to
21 October 1983
Report of the Expert Meeting and Workshop on Sunphotometry,
Izana, 9-13 April 1984

(RDP 986)
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Summary of Quality Assurance Tasks
in BAPMoN

Description

Item

Responsibility

1.

QA Plan

Brief document on concept,
need and outline plan.

Secretariat, by
consultant, (CIMO
Working Group Advisory
Group) .

2.

Manuals

Field (simple), build in QA
steps.
No. 491 revise.

Secretariat (Meszaros,
Whelpdale) .
CIMO Working Group.

3.

Siting criteria

Review (use existing NWs and
experience.
Evaluate network sites.

Secretariat, by
consultant.
CIMO Working Group
Advisory Group.

4.

Field operations

Continuing review.

Countries, CIMO
Working Group.

Periodic update of field
manual.

Secretariat.

5.

Central
Laboratory
Procedures

Review and document required
central laboratories
procedures.
Advise and upgrade national
laboratories.

CIMO Working Group.

6.

Data QA

Develop data QA procedures.
Advise on QA calculation
procedures.

CIMO Working Group or
Secretariat, by
consultant.

7.

Data review and
analysis

Screen data.
Report data and data quality.
Analyze data.

Institute.
Institution EPA.

8.

Audits

Independent audits of above
aspects of above QA
components.

Secretariat, by
consultant.

9.

Management

Manage network.
Coordinate countries' efforts.
Supply supplies, parts.
Feedback (including
newsletter).

Secretariat.
Secretariat.
National/Secretariat.

_(RDP 986)
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TECHNICAL PRESENTATION ON THE OPERATION OF
A BAPMoN REGIONAL STATION WITH EXTENDED PROGRAMME
(Presented by Dr R. Reiter,Director,
Fraunhofer Institut fur Atmosphurishe Umweltforschung)
The Director of the Fraunhofer Institute for Atmospheric Environmental
Research reported briefly on the development of the Institute since its
foundation 30 years ago and explained its present facilities and fields of
work.
He made particular mention of some research areas which were of
interest to the Panel.
In a guided tour the participants ·of the Panel
session were shown the facilities of the Institute and of the Wank monitoring
station and laboratory.
A description of the facilities and monitoring
programme of the sampling points operating together as a BAPMoN station with
extended programme was prepared by Dr. Reiter as follows:
SIMULTANEOUS RECORDING OF ANALOGOUS ATMOSPHERIC-PHYSICAL AND
ATMOSPHERIC-CHEMICAL PARAMETERS AT THREE NEIGHBOURING OBSERVATORIES
1.
Valley Station Garmisch, 1 km west of the built-up area of
Garmisch-Partenkirchen, 740 m a.s.l.
2.
Station Wank Peak, some kilometres NE of the valley station at 1780 m
a.s.l. on a well ventilated rounded hilltop which is open to free air flow
from all sides.
It is located right above the timberline but still in the
region of meadows.
Several years ago this station joined the WMO BAPMoN as a
regional station with extended programme.
It is free from local sources of
air pollution and lies at times above, and at times below, the upper boundary
of the convection layer.
3.
Station Zugspitze, at 2964 m a.s.l., some kilometres SW of the valley
station, but mostly above the advection layer.
Only during a short period in
summer is inside the convection layer.
4.
Apart from the chemical parameters measured and mentioned below, all
meteorological parameters are, of course, recorded at all 3 observatories and
transmitted to a data bank.
In addition, the mean exchange coefficients are
determined between the level of the respective stations by measurements of
radon daughter products.
5.

The following parameters of air constituents are monitored:

5.1

Valley Station Garmisch
Ozone, carbon dioxide, sulfur dioxide, nitrogen monoxide,
nitrogen dioxide, methane, methane-free hydrocarbons (sum), reactive
hydrocarbons.
Additionally recorded, besides other quantities:
number and size distribution of condensation nuclei, particle size
spectrum between 0.2 and 30
m diameter, visibility, turbidity,
aerosol vertical structures in the troposphere and stratosphere by
means of two remote-sensing independently operating lidar systems (one
system with two wavelengths, the other one with four wavelengths).

(RDP 986)
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5.2

WMO BAPMoN Station Wank Peak
Ozone, carbon dioxide, nitrogen monoxide, nitrogen dioxide,
NO
by means of an ancillary unit to increase the sensitivity and
accuracy, sulphur dioxide, likewise with an ancillary unit for
increasing the sensitivity; in addition: condensation nuclei and their
size distribution, particle size distribution between 0.2 and 30 u m
of visibility, turbidity.

5.3

Station Zugspitze
Ozone, CO 2 , turbidity.

6.
Activities at all stations include, moreover, measurements of the
concentration of radon daughter products in the air as well as the
determination of the total aerosol mass collected on special filters, event
sampling of precipitation with subsequent determination of all chemical
components, as well as of pH and conductivity.
All (continuous) trace gas
analyzers are equipped with electronically controlled automatic calibration
systems and zero-air systems so that sensitivity and zero position are
constantly known.
Commercially provided standard gases are re-checked for
concentration and reliability by different other laboratory devices.
Thanks
to co-operation with the WMO, the CO 2 calibration scale has been directly
adjusted to the WMO 1974 (Keeling) scale.
7.
A cable car, operating between Eibsee (1000 m a.s.l.) and the peak of
the Zugspitze is equipped with sensors to measure temperature, humidity,
electrical conductivity of the air, ozone and other quantities with high time
resolution.
The data are radio transmitted to and processed at the valley
station in Garmisch-Partenkirchen.
8.
Particular mention should be made about the chemical analyses of the
aerosol samples collected continuously at the BAPMoN station Wank Peak.
Altogether. 15 elements or compounds are determined including all important
anthropogenic anions and cations, the most important crust elements, elements
of maritime origin such a lead, zinc, copper and cadmium.
The results of
chemical analyses are evaluated together with meteorological parameters
considering regional to hemispheric dispersion scales.
Some samples were shown of the results of some series of
measurements.
Nearly all of them covered more than 10 years, and some more
than 20 years.
Furthermore, a report was given on measurements of the vertical
aerosol profile.
Since 1976, these have been continuously carried out for an
altitude between about 10 and 35 km using a ruby-idar system operating on the
basis of the single photon counting of the backscattered light quanta with 100
MW transmitted energy at a pulse repetition of 1 sec- 1 and pulse length of
20 ns.
In this manner, it was possible, for example, to precisely determine
the atmospheric background (Junge) layer shortly before the eruption of Mount
St. Helena and subsequently to observe the whole series of volcanic eruptions
up to and including the violent eruption of El Chichon in April 1982.
The
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aim of these studies is not only a general monitoring of stratospheric
aerosols, including the residence time of aerosol particles at different
levels of the stratosphere, but also the provision of information for the
assessment of possible climate changes as a result of the stratospheric
aerosol burden.
9.
It remains to be mentioned that stratospheric intrusions occurring at
distances up to some 1000 km can be determined and evaluated climatologically
at station Zugspitze by means of the 24-hour collection (in samples of
4000 m3 air each) of radionuclides from the stratosphere and generated there
continuously by cosmic radiation.
In this connexion, long-range transport
also calculated at the institute on the basis of isentropic trajectory
analyses indicate that the tropospheric ozone only to a small extent
originates from the stratospheric ozone reservoir.
10.
The members of the Panel visited the BAPMoN station Wank Peak as well
as the facilities of the Institute for Atmospheric Environmental Research in
Garmisch-Partenkirchen.

(RDP 986)
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PROGRESS ON IMPLEMENTING DRY DEPOSITION MONITORING
by
B. B. Hicks and J. M. Miller
NOAA, ERL, Air Resources Laboratory
SUfvf.1ARY
There is no existing network monitoring dry deposition of acidic and
acidifying trace chemicals and airborne particles, although several air
chemistry monitoring programs have dry deposition evaluation as one of
their goals. Here, the steps needed to initiate such a monitoring program
will be discussed. The focus will be on the application of concentrationmonUoring methods for use in association with ongoing studies of wet
deposition, such as under the National Trends"Network of the U. S. National
Acid Precipitation Assessment Program. In themselves, concentration data
are insufficient to provide the required deposition data. Consequently,
there is an emphasis on the need for deposition v.elocity "calibrations" for
interpreting the concentration data obtained at a wide variety of sites,
with different surroundings, and at different times of the year.
The deposition of particles falling under the influence of gravity can
·be addressed using flat plates. These large particles are of interest in
the context of acidic deposition because they transfer potentially
neutralizing chemical species, and because sulfate aerosol particles have
been detected on them. Such surrogate surfaces are probably inade~uate for
monitoring the deposition of submicron aerosols. Present plans are for
aerosol deposition also to be inferred from concentration monitoring data.
Work on developing methods for evaluating deposition fluxes from the
concentrati on data wi 11 be conducted at a small "core" network of speci al
research sites, where direct measurements of deposition fluxes will be made
using a wide range of experimental methods. Three of these research sites
are already in operation.
The program is designed to provide dry deposition data with the same
time resolution as NTN provides for wet deposition. Thus, although dry
deposition is an exceedingly variable quantity with a strong diurnal cycle,
emphasis will be on deducing weekly average deposition data. Later
developments are expected to provide the opportunity to use other, more
detailed sampling protocols.
INTRODUCTION
The goals of present research on dry deposition of acidic and
acidifying pollutants are to obtain routine monitoring information on their
rate of dry deposition to natural surfaces in circumstances of special
interest to the National Acid Precipitation Assessment Program (NAPAP), and
to develop sufficient understanding of the processes caustng dry deposition
to enable it to be included in numerical simulations in a rational manner.
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The intent of the monitoring activity is to provide a listing of dry
deposition rates of the pollutants presently considered in wet deposition
programs, with the same time resolution: one week. Information should also
be provided on the probability distribution of deposition rates within the
one-week averaging periods.
To achieve these goals, several parallel efforts are required.
Research programs to develop method~ for measuring dry deposition directly
must continue, but these should bear in mind the need for immediate
information on the rate at which dry processes are depositing pollutants
from the atmosphere. Work to develop instruments suitable for monitoring
dry deposition on a routine basis must also continue. Although a lengthy
history of sci~ntific research has yet failed to develop any such device
for monitoring meteorological fluxes of heat, moisture, or momentum~ there
is considerable hope that s-urrogate surface methods may prove adequate for
measuring the deposition of some particulate pollutants in some
circ~mstances.
However, much of the problem of acidic dry depositjon
concerns trace gases and very small particles; for which no artificial
surface is lik~ly to be an adequate surrogate •
. MONITORING PHIUlSOPHIES
There r~mains some uncertainty about the philosophies involved in dry
deposition measurement. Just as is it not f~asible (or necessary) to
measure event wet deposition at all locations, so it is not necessary to
measure dry deposition with ~xceedingly fine time resolution at every
sampling site. However, in the case of dry deposition it is perhaps more
important to measure with fine time resolution at selected locations, since
the dry deposition flux of all species is necessarily highly variable.
Both atmospheric chemical concentrations and corresponding deposition
velocities display sometimes very strong diurnal cycles. Thus, in order to
evaluate a time-average dry deposition flux, it is required either to
evaluate the dry deposition instant-by-instant and then to integrate, or to
average the appropriate controlling factors over time intervals long in
comparison with one day (this being the dominant signal period) and to
evaluate the dry deposition fluxes using some appropriately corrected
procedure. In both cases, it is absolutely necessary that the dry
deposition fluxes be evaluated with care, taking full account of the strong
diurnal variability influencing the air chemistry, the meteorology, and the
biology of deposition substrates.
Dry deposition is a consequence of many transport mechanisms. Large
particles sediment through the air at a velocity that varies with particle
size, density, etc., according to the familiar Stokes-Cunningham
relationship. Trace gases do not sediment through the air, but are
transported by turbulence in the same way as convective (sensible) heat,
water vapor, and momentum. Small particles present a considerable problem,
because in theory they are transferred both by turbulence and by
gravitational settling. Clearly, micrometeorological methods that evaluate
the turbulent transport cannot work well for large particles that are
transferred by gravity. These methods include eddy correlation, gradient
interpretation, and various forms of analysis of turbulenc~. They tend to
be favored for investigating the details of dry deposition of acidic trace
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gases and aerosols because it is believed that little net acidity is
transferred by the large particles that the micrometeorological methods are
incapable of measuring properly. Fluxes of large particles are better
investigated using some sort of collection surface.
These micrometeorological methods are sufficiently complicated that
none has yet been developed sufficiently for routine use in a monitoring
network. In fact, none of these micrometeorological methods is routinely
employed, even for the measurement of such basic meteorological parameters
as the momentum flux, sensible heat flux, or the evaporation rate. Instead
of making such measurements directly, the required values are calculated
from other data, using appropriate site "calibrations" (such as a drag
coefficient) to interpret the available information.
The analogy with trace gas fluxes is clear. Air concentrations of the
important chemical species should be measured and interpreted using
appropriate transfer coefficients. The most usual form of this transfer
coefficient is the deposition velocity, the quantity by which atmospheric
concentrations near the surface are multiplied in order to derive the
surface dry deposition rate. This philosophy has been accepted elsewhere,
and programs of concentration monitoring have been initiated. However,
such programs have been criticized because information on the necessary
deposition velocities is not yet available. This concern is warranted, but
we are presently witnessing an explosi ve expansion of knowledge on thi s
subject. From the viewpoint of the deposition of acidic and acidifying
species, the criticism is now of questionable validity. The major
outstanding area of disagreement between different researchers is in the
case of the deposition of small particles to leafy canopies.
Although micrometeorological methods are not yet suitable for routine
application, the accumulation of pollutants on surfaces can sometimes be
measured directly. Some work on deposition to building materials makes
good use of the facility to conduct detailed chemical analyses of deposited
pollutants. Much effort has also been expended on the development of
"calibrated" (i.e. paired) watersheds. Budgets of trace metals and acidic
species can be evaluated and the net dry deposition to the landscape
derived as the residual between net input and measured wet deposition via
precipitation. However, the details of water and chemical transfer in the
soil and regol i th al~e poorly understood and experimental methods are
sufficiently primitive that watersheds are difficult to use in budget
studies.
Efforts to develop improved methods for evaluating dry deposition have
the aim of extending existing techniques to provide more accurate
evaluations of dry deposition fluxes, both on a routine basis for direct
network application and on a case-study basis for use in investigating the
processes that control dry deposition. Such case studies provide the basic
information necessary to evaluate pollutant-specific deposition velocities,
as functions of time and space. If sufficient knowledge of the deposition
velocities were available, then it would no longer be necessary to measure
deposition fluxes directly, since the fluxes could be evaluated from
measurements of atmospheric pollutant concentration and supporting data.
Following initial recommendations of an EPA-sponsored workshop on dry
deposition monitoring, work is progressing on two parallel fronts. One
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effort is intended to lead to the development and eventual deployment of
instruments for monitoring dry deposition rates of gaseous and particulate
pollutants to natural surfaces, using techniques that do not interfere with
the natural uptake characteristics of the surfaces themselves. The second
effort addresses the need to ini"tiate concentration monitoring as a means
to evaluate dry deposition rates on a routine basis. Experiments conducted
to test and compare methods for measuring dry deposition serve the purposes
of both programs. They provide data on the deposition velocities necessary
to interpret the concentration information, while also providing the
opportunity to test new techniques for measuring deposition by a wide range
of methods.
PROGRAM COMPONENTS
Techniques suitable for monitoring dry deposition do not exist at this
time. However, the need for information is urgent. Steps are presently
being taken to implement a preliminary sampling network employing prototype
devices, while developmental research is still under way.
The program involves eight major components: netw~rk design and
operation, sampling protocol development, concentrati·on monitor
development, deposition velocity development, deposition surface
development, data management, model development, and QA/QC development.
The issue of sampling protocols is of special importance, since it is not
yet clear which of several alternatives is best. The alternative protocols
have been summarized as follow (after Durham et al., 1983)
Weekly Sampling. The use of filterpacks or some similar procl;!dure to
provide data on weekly average concentrations by direct chemical sampling
has the benefit of reducing analysis "costs to the lowest possible level.
H<>wever, it requires that suitable weighted deposition velocity data are
available.
Daily Sampling. Some concentration-monitoring networks have adopted a
daily-sampling protocol in order to resolve the variability associated with
pollution episodes and changing weather. Such data could be combined with
day-by-day eval uati.ons of appropri ate deposi tion velocities to construct
the average deposition fluxes that are desired. The increased detail is at
the expense of more frequent analysis and more detailed deposition velocity
information.
Day/Night Sampling. It is known that deposition velocities at night are
substantially less than in daytime, therfore it has been suggested that
much of the uncertainty associated with weekly sampling could be reduced by
using two samplers, one for night and the other for daytime operation, with
deposition velocities calculated accordingly. The practical utility of
this suggestion has yet to be evaluated.
Stability-Coupled Sampling. The day/night variation mentioned above is
largely a consequence of effects associated with atmospheric stability. A
suggestion that concentration sampling should be confined to those periods
during which deposition is occurring, as indicated by some independent
indicator of stability, is presently under consideration.
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Vd-Controlled Sampling. Obviously, if the deposition velocity of some
species can be evaluated in real time from independently-measured
quantities (meteorological and biological), then the sampling rate of the
chemical system (filterpack, or equivalent) could be controlled by the
computed Vd so as to simulate the calculation of the net dry deposition
flux from the integral of a continually calculated product Vd.C. This
would be an expensive procedure, since a separately controlled sampler
would be required for every chemical species of interest. However, the
system would permit direct comparison between different methods for
computing dry deposition fluxes from concentration data.
These alternative are not the only suggestions that have been made,
however they give an indication of the range of options that have yet to be
fully evaluated. A major goal f~r the research sites is to conduct the
necessary tests.
SCIENTIFIC APPROACH
Following the recommendations of the 1979 EPA-sponsored workshop on
Dry Deposition Methodology (see Hicks et al., 1980), research effort has
been directed towards resolving the problems perceived with stand-alone
concentration monitoring networks. Figure 1 is a schematic representation
of the plan of attack. A routine observing station would operate two sets
of equipment: a chemical monitor to provide concentration data on the
species of interest, and a meteorological measurement set designed to
provi~e the information necessary to deduce relevant deposition velocities.
As yet, chemical monitors suitable for operation in remote areas have not
been fully developed, except for a few species such as ozone. Furthermore,
knowledge of deposition velocities is still rudimentary. However, research
has advanced to a stage where it is desi red to test the philosophies
associated with inferring ~ry deposition from concentration data. At this
time, several concentration devices are being developed for possible use in
a dry deposition network. These range widely in complexity, from
relatively simple filterpack devices to comparitively sophisticated realtime monitors. As part of the federal Acid Precipitation Program, the
Environmental Protection Agency is deploying already-developed chemical
apparatus. Figure 2 shows the sites to be used in the early phases of this
program. At the same time as this EPA effort is starting, prototype
instrumentation packages developed under a collaborative program of the
National Oceanic and Atmospheric Administration and the U. S. Geological
Survey wiJl be distributed at selected test locations (also identified in
Figure 2). The instrumentation used in this second program is as yet
untested; the purpose of the program is to conduct the necessary tests and
to improve the instrumentation in order to satisfy the demands of routine,
network operation.
Both the EPA network of "existing technology" and the NOAA/USGS
extension of the continuing research programs will include a meteorological
component, designed to provide the necessary deposition velocity
informati~n. Initial emphasis is on trace gases, especially sulfur dioxide
and nitric acid vapor, for which cases knowledge ·of deposition velocities
is rather well advanced. The meteorological data to be recorded routinely
are selected to provide sufficient information to evaluate each of the
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various resistances combining to control the overall resistance to transfer
(R) appropriate in each case. For the atmospheric resistance, knowledge of
the friction velocity and prevailing atmospheric stability is required.
For the resistance to transfer across the boundary layer adjacent to the
surface, knowledge of aerodynamic roughness and the friction velocity is
necessary. To evaluate canopy stomatal resistance, data are necessary on
leaf area index, water stress, surface wetness, and insolation.
The EPA program is emphasizing the need to consider a wide range of
chemical species. Gases such as NOx and ozone will be measured, as well as
sulfur dioxide and nitric acid vapor. All of these activities include a
component to measure small particles, even though knowledge of appropriate
deposition velocities is especially deficient in this instance. The goal
is to obtain sufficient data to evaluate dry deposition fluxes of the same
chemical species as are presently reported by NADP and the National Trends
Network, augmented by a few species (e.g. ozone) of special interest.
Figure 1 indicates that research sites are expected to play a
continuing part in the overall dry deposition program. These research
sites are designed to provide the basic understanding necessary to evaluate
dry deposition from the routine data collected at network locations. The
core r.esearch sites will provide the detailed evaluations of dry
deposition from fine-time-resolution data necessary to evaluate deposition
velocities suitable for interpreting routine air chemistry data. The
routine meteorological data collected at network sites are carefully
se 1ected to provi de the means to extend from one et rcumstance to the other.
At the same time, the research sites are selected to provide easy access to
a range of surface types typical of the northeastern U.S.A. These sites
are therefore intended to be foci for research on dry deposition processes,
using whatever measurement techniques might be suitable for any particular
investigation and certainly not limited to micrometeorological methods.
II

ll
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FIGURE CAPTIONS
Figure 1. A schematic representation of the program components required
to monitor dry deposition.
Figure 2. An example of the prototype apparatus presently being finalized
before deployment in a trial dry deposition monitoring network.
1. For initial tests, the first of the fi1terpacks will contain
only a tef10n filter to remove particles. These particles will
be ana1yzed following aqueous extraction, for the range of
species normally reported by NADP and NTN.
2. The second filterpack will contain a nylon filter to sample
nitric acid vapor (primarily) and a treated Whatman-41 (or
equivalent) filter to sample su1fur .dioxide.
3. Tests have indicated that a gas meter is probably not needed.
The mass flow controller and continuous recording of flow rate
provide adequate redundancy on the measurement of sample volume.
4. The data recorder selected for use in the trial program
provides high-density data recording on standard cassette tapes,
suitable for interpretation and data reduction using
convnerci ally-avail able desktop computers and peripheral s.
Figure 3. The sites identified for initial activities associated with
testing dry deposition monitoring methods. Solid circles identify the
three research 11 core 11 sites already in operation, at Argonne,
Illinois; State College, Pennsylvania; and Oak Ri·dge, Tennessee.
Double circles identify locations where several kinds of equipment
will be set up during 1984. Single circles show sites where
evaluations of some equipment will be conducted, as tests of the
results of the various research programs.
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FIGURE 3
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ENVIRONMENTAL POLLUTION MONITORING AND
RESEARCH PROGRAMME

I. Rationale

1.

Convinced of their responsibility to react to the imminent

and potential world-wide effects of pollution on man, through
changes in climate, air chemistry, marine and terrestrial ecosystems,
the constituent bodies of WMO from 1969 to 1971 decided to undertake
special activities in the field of environmental pollution. Commencing
with the launching of the Background Air Pollution Monitoring Network
(BAPMoN), these activities have grown to the present Environmental
Pollution Monitoring and Research Programme, which consists of a
number of sub-programmes addressing major technical and research
issues wherein .. emphasis is on atmospheric feature..c:;, but interaction
with other media is not disregarded. These sub-programme areas are
. global background monitoring of atmospheric pollution
• the transport and dispersion of atmospheric
pollutants on different time and spa::e scales
.. the exchange of pollutants between various
environmental compartments and integrated monitoring.
2.

As a consequence of the various scientific disciplines involved

in the problem there is a great demand for collaboration with other
WMO programmes, between technical commissions, with other international
organizations and in particular with the United Nations Environment
Programme (UNEP). It is also mandatory for the programme to consider
the different perspectives and prerequisites of highly industrialized
and developing countries.
3.

The Executive Committee Panel of Experts on Environmental

Pollution acts as the focal point for all relevant WMO activities
and provides adivce to the Executive Council and the SecretaryGeneral on any matter which should be submitted to relevant bodies
of WMO or which may require urgent attention. Representations of the
technical commissions, UN agencies, UNEP, and other international
organizations participate at PMe·1 Sessions.
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Objectives
The overall objectives of the Environmental Monitoring and

and Research Program are as follows:
. To promote and ensure within and outside WMO the application
of meteorology and hydrology to problems pertaining to chemical and physical environmental properties of the atmosphere
caused or changed by man's activities. Thereby due consideration is to be given to the interaction of the atmosphere
with the marine and the terrestrial biosphere.
. To further the understanding of the chemistry and physics
of the environment and climate-related atmospheric constituents and properties, and to promote the application
of this knowledge in conventional meteorology and climatology.
To

contribute to international e£forts to determine global

and regional levels and long-term trends of atmospheric constituents considered to be harmful for the human environment
(including those with a possible impact on climate). Such
information should enable the forecasting of future states
and stresses of the environment, and it should enable governments to take early and proper measures in order to reduce
the pollution burden.

lIT.

Long-Term Plan for Environmental Pollution Monitoring Research
Programme

5.

The details of the overall presented future activities of the

Environmental Pollution Monitoring and Research 'Programme are presented in Part.II of the First WMO Long-Term Plan.
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3. Report of the Expert Meeting on the Assessment of the Meteorological
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16. Report of the Expert Meeting on Quality Assurance in BAPMoN, Research
Triangle Park, North Carolina, USA, 17-21 January 1983
17. General Consideration and Examples of Data Evaluation and Quality
Assurance procedures Applicable to BAPMoN Precipitation Chemistry
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18. Summary Report on the Status of the WMO Background Air Pollution
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