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nental scales. Also on-going modelling activities concerning the
Chernobyl accident still significantly contrtibute to the research
on this scale. It is expected that in view of the possible climate
change due to the continuous increase of concentrations of
greenhouse gases the emphasis in modelling in the future will be
more strongly on global scale modelling.

Full proceedings of the conference, including a lively discus-
sion will appear (Plenum Press) in early spring 1991.

2.1. Model assessment and policy implications

In an invited paper, J. Hunt of the U.K. reviewed develop-
ments in modelling for regulatory uses. He maintained that an
improved description of the boundary layer was needed for
routine use. Wind-flow models that can incorporate the main
features of complex flows such as lake/land breezes or mountain/
valley circulations while maintaining sufficient simplicity for
exercise on a PC are needed. Further work in modelling disper-
sion in extreme stabilities or in flows decoupled from the surface
is desirable.

J. Shannon of the U.S.A. presented simulations of the trend
in S deposition in North America since the tumn of the century. In
much of the north-east, deposition exhibited triple peaks around
1925, 1945, and 1970, with irregular decreases since 1970, R.
Mathur of the U.S.A. evaluated the effects of SO, and NO,
emission reductions. He demonstrated how upwind emissions
loading was sufficiently high to mask most of the effect of the
local emissions reductions.

S. Mylona of Norway investigated the relationship of §
emission and deposition in Europe during 1979-1986 with the
EMEP/MSC-W Sulfur model. Her results indicated that the
model depicted the overall trend in monitored data well. HIJA.
van Jaarsveld of The Netherlands examined the changes in both
S and NO -N deposition over a smaller scale (The Netherlands)
for a slightly longer period with the TREND model. He found
that variability in NO_-N deposition seemed to be largely a
function of meteorological variability.

H.I. van Rheineck Leyssius of The Netherlands evaluated a
mode] of smog episodes in The Netherlands. S.T. Rao of the
U.5.A. analysed the ozone trend in and around New York City
over the last decade. He found that a reduction of ozone concen-
tration was not scen in the city itself, but rather downwind in
Connecticut.

2.2. Regional acid deposition and oxidant model ling

This session was devoted to the presentation of results from
European and North American regional, Eulerian models. Only
one paper was concerned with theory and development of Eul-
erian models, while the other 13 papers covered: (1) further
demonstration and development; (2) diagnosis and sensitivity
analysis; (3) model evaluation; and (4) applications results for
fully-developed modelling systems.

The application results showed that the episodic, Eulerian
modelling systems can provide answers at annual averaging
times to questions raised by policy makers. The papers repre-
sented a good cross-section of the richness of new results that are
expected to increasingly emanate from studies with the new,
regional, Eulerian models.

3. REGIONAL SCALE MODELLING

During the last few years, regional and mesoscale models
have been used as predictive tools for emergency response and
various other operational uses. Such applications can be done in
relatively inexpensive but powerful computers, the ‘worksta-
tions’.

Within the next few years, regional and mesoscale models
combined with air pollution models (dispersion~diffusion and
photochemical models) are expected to be in wide operational
applications and will substitute the current air quality regulatory
models.

Alcamo, Bartnicki and Olendrzynski have developed a
combined trajectory—climatologic approach to model long-range
transport of heavy metals in Europe’s atmosphere. The computed
total deposition pattern of As, Cd, and Zn shows strong gradients
in Europe whereas the Pb pattern is more smooth, probably due
to the predominance of mobile sources for Pb.

Uliasz and Pielke contend that the variational formulation of
the Eulerian dispersion model allows one to apply both source-
oriented and receptor-oriented modelling as complementary
tools in air quality studies. This is especially relevant to such
applications as emission control from different sources in a
region and planning locations of new emissions.

Borrego, Coutinho and Rao described the study of atmos-
pheric dispersion over Portugal for the design of the National Air
Quality Network and the determination of optimal control strate-
gies. The paper oulined the preparation work necessary to use an
episodic interregional model of medium complexity framed over
the Airshed model.

Rojas, Otten and Van Grieken used a mathematical approach
based on similarity theory to predict the wind speed, friction
velocity and drag coefficient, Deposition velocities were calcu-
lated based on airborne sampling of Cu, Cd, Zn, and Pb over the
North Sea. Atmospheric input for these heavy metals was also
compared with riverine inputs.

Moran, Pielke and McNider reported that atmospheric flows
over land commonly process mesoscale time and space scales
arising from the diurnal heating cycle, the atmospheric inertial
mode, thermal and mechanical forcing, downscale energy trans-
fer from the synoptic scale to mesoscale due 1o non-linear flow
interactions, and mesoscale precipitation systems. Regional-
scale pollutant transport and diffusion are affected by these flow
scales.

Redriguez and Cederwall used measured concentrations
from the 1989 Across North America Tracer Experiment
(ANATEX) to judge the ability of a diagnostic, three-dimen-
sional, particle-in-cell transport and diffusion model based. An
alteration in the manual of interpolation of near-surface winds is
critical and proper specifications of mixing heights are essential.

Scheffe and Gipson exercised the Urban Airshed Model to
conclude that inclusion of biogenic emissions increases the level
of anthropogenic reactive organic gases control required to
reduce peak ozone levels. NO, base control approaches may be
more effective in reducing peak ozone. However, aggresive NO,
control can potentially offset benefits resulting from control of
reactive organic gases.

Wakamatsu, Uno and Wadden applied the Urban Airshed
Model to the Tokyo area. Mis-specification of the NMHC/NOx
emission inventory can also lead to major differences between
observed and calculated ozone concentrations.

4. GLOBAL SCALE DISPERSION STUDIES

The session opened with an invited review paper by Brost,
who discussed the parameterization of the vertical motion at the
top of the boundary layer. After reviewing estimates from models
and from thunderstorm counting. he concluded that the maxi-
mum zonal average mass flux must be a few (2-3) gm 5", The
results of an Eulerian model simulation of CO, which included
explicit chemistry was the subject of a presentation by Saylor.
Comparison of model results with MAPS satellite data showed
that the error was always less than 50%, and usually much less.
Feichter found that interhemispheric exchange of freon was
somewhat too large in simulations with the Hamburg climate
model but the vertical profiles of radon were reasonable. Prelimi-
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nary results of an observational study of the importance of long-
range transport of NO_, O, and sand dust to local air quality were
described by Carmichael. For the Pacific Rim, dust is important
in the spring. The Eulerian model of Gillani demonstrated the
effects of subgridscale variations in emissions on the results and
in the comparison with observations. On a smaller scale, Laube’s
model showed how rapid the vertical transport of pollutants in
clouds can be. He found that the fully developed stage of the
cloud was most important for vertical transport. Kitada also
examined cloud transports, with emphasis on detailed represen-
tation of the cloud physics. The importance of microphysical
processes was further emphasized by Roelofs. It was shown that
the acidity of the cloud drops changed as different processes are
incorporated and drop sizes evolve. De Valk took the opposite
approach in developing a simple model with low computing
requirements; good agreement (except for pH) was found in
comparison with the more complicated models.

Walcek carried out a comparison of three formulations of
regional scale tropospheric chemistry models. Scavenging proc-
esses were a major cause of differences between models but the
existing observations are not adequate enough to distinguish
between the models. Chaumerliac ended the session by consid-
ering a model of frontal rain. Numerical simulations of moist
frontogenesis showed that wet scavenging is as important as
vertical transport.

Overall the session provided an interesting group of exami-
nations of vertical transport and other cloud processes in the
redistribution of pollutants in the atmosphere.

5. ACCIDENTAL RELEASES INCLUDING
RADIOACTIVITY AND DENSE GAS DIS-
PERSION

The organisation of this Poster—Discussion session was simi-
lar to that at the 17th meeting in Cambridge in 1988. There was
a 1 h period from 1500 to 1600 h to view the posters when the
paper presenters were standing at their posters and answered
questions. Also there was one video presentation. From 1600 to
1800 h there was a plenary discussion session in the main lecture

theatre at which 22 presenters of posters and the video briefiy
described their main point in 1.5-2 min with the aid of a single
viewgraph. There was time for about 2-3 min discussion of each
paper; for several papers the discussions had to be stimulated by
the chairman. There were new and interesting results on disper-
sion of radioactivity from Chernobyl, dense gas flow (including
new studies of complex terrain effects), regulatory air pollution
modelling problems, stochastic modelling as an improvement o=
Gaussian plume models, and modelling of two-phase releasss.
The procedure was a success and enabled a large number of
papers to be presented to the whole conference, without the ness
for parallel sessions.

6. NEW DEVELOPMENTS IN DISPERSION
MODELLING AND THEORY

This session included a wide range of topics and all papers
included novel and/or controversial aspects so it kept the andi-
ence challenged and interested and the discussions were lively.

Venkatram provided an excellent and sobering assessment of
the ability of comprehensive models to simulate the complex
system governing the fate of air pollutants. He stressed thzt
physical understanding alone often cannot be translated into 2=
operational tool unless there is something approaching a ‘symbi-
otic” relationship with the development of the computer code.
This insight dictates a new kind of model development team &
such models are to graduate successfully to operational status.

New developments in plume and other dispersion research
covered a wide range of topics including the incorporation of
uncertainty in estimates, modelling plume rise as a continuum.
the sporadic nature of dispersion in the stable case, modelling
dispersion and chemistry in street canyons, whole urban arezs
and coastal areas. These represent some of the more difficult
questions and environments facing those working in atmos-
pheric disturbance and indicates a willingness of the community
to grapple with ‘knotty’ and real world problems. There was alse
arefreshingly common insistence on testing model formulations
with field data.




