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Target for the Target for the ““ComprehensiveComprehensive””
 Model DevelopmentModel Development

••
 

the model which can correctly the model which can correctly 
reproduce reproduce mass balance of various mass balance of various 
chemical specieschemical species

 
in the atmosphere with in the atmosphere with 

keeping adequate accuracy for keeping adequate accuracy for 
calculated concentration distributions calculated concentration distributions 
of chemical species.of chemical species.



One of the important problems is One of the important problems is 
reliable wet deposition prediction.reliable wet deposition prediction.
••

 
There may be two types of methods for the There may be two types of methods for the 
modeling;modeling;

(1) one considers trans(1) one considers trans--horizontalhorizontal--grids grids 
transport of aqueous phase chemical species transport of aqueous phase chemical species 
with use of partial differential equations for with use of partial differential equations for 
these species; cloudthese species; cloud--resolving methodresolving method

(2) another one completes cloud processes (2) another one completes cloud processes 
within each vertical column; a simplified within each vertical column; a simplified 
modeling; non cloudmodeling; non cloud--resolving method resolving method ––
RADM, CMAQRADM, CMAQ



ExamplesExamples

••
 

CloudCloud--Resolving ModelingResolving Modeling

••
 

Non CloudNon Cloud--Resolving ModelingResolving Modeling
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Observation Point in ChinaObservation Point in China
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Fig.1. 中国のTSP等観測点





Below top of cloud layer: scavenging of gas/aerosol phase species by 
hydrometeors,













Beijing & South or East of BeijingBeijing & South or East of Beijing: : 北京北京、、斉南、青島、大連斉南、青島、大連

20 済南のPM 濃度変化 (rwdp621_rr-em rad)
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21青島のPM濃度変化 (rwdp621_rr-em rad)
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７　大連を含むグリッドののPM濃度変化 (rwdp821_rr-em rad)
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北京を含むグリッドの濃度比較 (rwdp721_rr-emrad)
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Beijing



Southeastern Southeastern 
Mountainous AreaMountainous Area: : 
Kunming(Kunming(昆明昆明))

36 昆明のPM濃度変化 (rwdp821_rr-emrad)
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(a) KUNMING

37　ラサのPM濃度変化 (rwdp721_rr-emrad)
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(b) LHASA

Southern Highland Area Southern Highland Area 
(Tibet)(Tibet): Lhasa(: Lhasa(ラサラサ))
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Kunming: Effect of biomass burning is large, while Lhasa: Mostly soil dust



JapanJapan: : 東京、大阪東京、大阪

大阪のPM濃度変化 (rwdp721_rr-emrad)
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東京のPM濃度変化 (rwdp721_rr-emrad)
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Summary and concluding remarksSummary and concluding remarks

•• Introduced two examples of wet deposition Introduced two examples of wet deposition 
modeling;modeling;

•• (1) Cloud(1) Cloud--resolvingresolving
•• (2) Non Cloud(2) Non Cloud--resolving simplified approachresolving simplified approach
•• (3) Further investigation of the cloud(3) Further investigation of the cloud--resolving resolving 

study may be necessary for improvement of wet study may be necessary for improvement of wet 
deposition prediction; the research will also deposition prediction; the research will also 
improve parameterization in the non cloudimprove parameterization in the non cloud-- 
resolving approach. resolving approach. 



••
 

It may required such a model which can It may required such a model which can 
correctly reproduce correctly reproduce mass balance of mass balance of 
various chemical speciesvarious chemical species

 
in the in the 

atmosphere with keeping adequate atmosphere with keeping adequate 
accuracy for calculated concentration accuracy for calculated concentration 
distributions of chemical species.distributions of chemical species.

Summary and concluding remarksSummary and concluding remarks 
(continued)(continued)



Transport/chemistry/deposition Transport/chemistry/deposition 
model for atmospheric trace model for atmospheric trace 
chemical specieschemical species
••

 
An important tool:An important tool:
(1) for understanding of the effects of (1) for understanding of the effects of 
various human activities, such as fuel various human activities, such as fuel 
combustion and deforestation, on human combustion and deforestation, on human 
health, ecohealth, eco--system, and climate, and system, and climate, and 
(2) for planning of appropriate control of (2) for planning of appropriate control of 
emission sources. emission sources. 



““ComprehensiveComprehensive””
 

models such as RADM models such as RADM 
(Chang, et al., 1987); STEM(Chang, et al., 1987); STEM--II (Carmichael, II (Carmichael, 
et al., 1986); CMAQ (Community et al., 1986); CMAQ (Community MultiscaleMultiscale

 Air Quality model)Air Quality model)
 

byby
 

EPA for public useEPA for public use

•• ““ComprehensiveComprehensive”” models include not only models include not only 
gas/aerosol phase chemistry but also gas/aerosol phase chemistry but also 
aqueous phase chemistry in cloud/rain aqueous phase chemistry in cloud/rain 
water in addition to the processes of water in addition to the processes of 
advection, diffusion, wet deposition (mass advection, diffusion, wet deposition (mass 
transfer between aqueous and gas/aerosol transfer between aqueous and gas/aerosol 
phases), and dry deposition.  phases), and dry deposition.  
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