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Trans boundary air pollution
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ong range transport of air pollution

Wide scale and urban air pollution
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Emission of NOx
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Calculation of air quality

Meteorological model

advection, diffusion,
radiation process,
land surface process,
condensation,
cumulus cloud

—_—

Met. data

wind, temperature,
pressure, water vapor,
precipitation,

cloud water, soil water

f AN

M eteorological
objective analysis data

topographical data,
land surface data

Air quality model

advection, diffusion,
cumulus convection,
gas-/agueous-phase
reaction, aerosol,
wet/dry depositions
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?

emissions




Models-3/ICMAQ Cﬁmmﬁnity Multi—sc;ale.

What's Models3/CMAQ? ' Air Quality (CMAQ)

(EPA) 1990
(1998
Third generation air quality modeling system developed by US/EPA

Features of third generation models:
* One atmosphere’ concept
PM

multi purpose: Sulfates,nitrates,ozone,PM ,toxics, and so on.

multi Physical chemistry process. advection,diffusion,
chemical reaction,dry deposition, and so on

multi scale:Urban, Regional to continental scale
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Aerosols

Aitken ( 0.1p m)
Accumulation 0.1y m 2.5y m
Coarse (250 m 10y m)

Sulfate

Ammonium

Nitrate

Shown as
log-normal
distribution
maximum 3
modes

Primary organic
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Biogenic secondary organic
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Simulated monthly average ozone concentration
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that of whole VOC datain China
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Air pollutant transportation from continental

IS considered as a wider scale problem.

Oxidant annual average variation per year at
national monitoring station of Matsue.
Observation was held at the place of little

affected by anthropogenic activities in Japan.

Thiskind of trend is recognized at
other regionsin Japan.

Thetrend is considered to occur due
to increase of NOXx emissions, an

_—)

40

20

ncrease in annual ozone concentration

: 0x. ppb
Annual average oxidant concentrati oﬁp

Air pollution transported over trans
boundary will affect more seriously on

urban air quality

causative substance of photochemical
ozone, in continental.

SPM emissionsis also considered to
affect the trend.

Results of Shimane institute of environment and NIES
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street canyon (vortex)

Vortex generated in street canyon interferes diffusion of air pollutants, and generates high
concentration area on the ground in windward. Such phenomengp.is-get ' to
reproduce with Simulation.

e in Ozone from upper air
cal reaction

High concentration 18



Wind tunnel study
Wind tunnel study is applicable to analysis of air pollution behavior in urban areawith
complicated building shape or meteorological conditions, and also to establishment of
prediction method of urban air pollution concentration using computer
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Theissues needed to be solved in the study of Air Quality Simulation Model

Establishment of total model system for Continental, Regional, Urban,
Street complex, Road side and Room environments.

Model application for short term and long term exposure.

Model prediction not only for weights but also for number and chemical
composition of aerosols.

Continuous efforts for obtaining real and exact emission information
including anthropogenic and biogenic sources.
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