





[eolejoleololeljolololeloleololelojolololeololeololelojeolololololeloleloleloleoleole]
[eolejoleololeolojeolololololeololelolelololololeololelolelololojoleololelolelolelolele]
[eolejoleololeolojeolololololeololelolelololololeololelolelololojoleololelolelolelolele]
[eolejoleololeolojeolojolololeololelolelololololeololeloleloleolojolololeololelolelolele]
[eolejoleloleolojolololololeololeololelololololeololeloleloleolololololelolelolelolele]
[olejoleololeolojeolojolololeololelolelololololeololelolelololojolololeololelolelolele]
QOO OOOOOOOOOOOOOOODOOOOOOOOOOOOODOOOLOOOOLOOOO
QOO OOOOOOOOOOOOOOODOOOOOOOOOOODOOOOOLOOOLOOLOOOO
QOO OOOOOOOOOOOOOOOOOOOOOOOODOOOODOODOLOOOLOOLOOOO
QOO OOOOOOOOOOOOOOODOOOOOOODOOOODOODOODOLOOOOLOOOO

QOO OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

26 3






2.1
2.2
2.3
2.4
2.5
251
252
2.6
2.6.1
26.2
@
@
©)

23 e 7

NOZ 30



2.6.3 8 e 32

264 8 L ettt 32
.............................................................................................. 34

Bl e 34
B2 e 36
225 U 36
25 2O 37
() e 37

Q) et 39

() e e 43
25 J OO 44
() e 44

Q) e 45

B) e, 46

B) e 52

(B) e 64

(B) e 68

(€0 NSO 73
324 e, 74
) e, 74

Q) e, 76

(B) e 83

Q) e 93

(B) e 97

3.3 B e, 98
5 2 OO 98
332 L 2P 100
(1) e 100

@) B e 102

©) 8 99 s 106

2 2 J OO 112
() e 112

@) 8 99 s 116

2 27 OO 122
34 e, 123
341 e, 123



(1) oo ettt ettt e et 123

Q) e, 123

() e e 123
342 e, 125
(1) e 125

Q) e, 125

() e 125

38 TP 127
............................................... 128

AL 128
5 OO 128
1.2 ettt 129
A.1.3 e 130
A14 ettt 132
4.1.5 OO 134
4.1.6 e 137
A OO 138
4.2 8 WA AV 139
2 OO 139
B.2.2 ettt 140
423 ettt 141
(1) e 141

Q) e 144
24 ettt 145
) s 145

(2) e 147

(B) e 150
425 ettt 151
N OO 152
4.3 B s 153
4.3.1 8 I e 153
4.3.2 8 L et 155
4.3.3 8 I s 159
4.4 B s 162
............................................... 164



9.1
9.2

24
25



Be - beryllium -

CH, - methane -

ClI- - chloride ion -

CO - carbon moNOxide -
CO, - carbon diOxide —
HCHO - formaldehyde -

HCI - hydrogen chloride -
HNO; - nitric acid -

HO, - hydroperOxyl radical -
HOXx — hydrogeNOxide radicals
Kl - potassium iodide -

NH; - ammonia -

NH,* - ammonium ion -

NO - nitric Oxide -

NO, - nitrogen diOxide -
NO; - nitrate ion -

NOXx - nitrogeNOxide -

O, - Oxygen -

O; - ozone -

OH - hydrOxyl radical -

Ox - Photochemical Oxidant -
SO, - sulfur diOxide -

SO,* - sulfate ion -

SOx - sulfur Oxide -

AOT40 - Accumulated exposure Over a Threshold of 40ppb
BEIS - Biogenic Emissions Inventory System -

BVOC - Biogenic Volatile Organic Compounds -

CBM- - Carbon Bond Mechanism-

CMAQ - Community Multiscale Air Quality

EANET - Acid Deposition Monitoring Network in East Asia -

EC - Elemental Carbon -

EEA - European Economic Area -



EMEP - European Monitoring and Evaluation Programme -
EPA - Environmental Protection Agency -

EPS - Emission Processing System

ESA - European Space Agency -

EU - European Union -

FID - Flame lonization Detector -

GAM - Generalized Additive Models -

GAW - Global Atmosphere Watch -

GC - Gas Chromatography -

GIS - Geographic Information System -

GPV - Grid Point Value -

HC - Hydrocarbons -

IPCC - Intergovernmental Panel on Climate Change -
JATOP - Japan Auto-Oil Program -

JIS - Japanese Industrial Standards -

MIR - Maximum Incremental Reactivity - VOC

MPA - Maximum Prediction -Accuracy

NASA - National Aeronautics and Space Administration -
NB - Normalized Bias

NGE - Normalized Gross Error

NMHC - Non-Methane Hydrocarbons -

NMVOC - Non-Methane Volatile Organic Compounds -
OC - Organic Carbon -

PAN - PerOxyacetyl nitrate -

PM - Particulate Matter -

PO - Potential Ozone -

ppb - parts per billion - 10

ppm - parts per million — 100

PRTR - Pollutant Release and Transfer Register -

REAS - Regional Emission Inventory in Asia

SPM - Suspended Particulate Matter -

SRP - Standard Reference Photometer -

TEMM - Tripartite Environment Ministers Meeting Among China, Japan, and Korea



TF HTAP - Task Force on Hemispheric Transport of Air Pollution -

THC - Total Hydrocarbons -

UV - Ultraviolet -

VENUS - Visual atmospheric ENvironment Utility System -
VOC - Volatile Organic Compounds -

WMO - World Meteorological Organization -

WRF - Weather Research and Forecasting model
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1-6 1-7 REAS2.1 Regional Emission
inventory in Asia version 2.1 ! NOx NMVOC
JEI-DB JATOP Emission Inventory DataBase
vVOC
3.00E+06 Non-Combustion Soil
Non-Combustion Industry
= Combustion OTHERS
2.50E+06 - = Combustion ANIMAL_WASTE
Combustion CROP_RESIDUE
= Combustion FUELWOOD
= 2.00E+06 1 = Combustion OTHER_HF
§ m Combustion HEAVY_FUEL_OIL
E 1.50E406 lCombust!on CRUDE_OIL
= m Combustion DIESEL_OIL
(>3< m Combustion OTHER_LF
= 1.00E+06 - m Combustion KEROSENE
m Combustion MOTOR_GASOLINE
m Combustion OTHER_GAS
5.00E+05 - = Combustion COKE_OVEN_GAS
m Combustion NATURAL_GAS
m Combustion DERIVED_COAL
0.00E+00 - = Combustion BROWN_COAL
2000 2001 2002 2003 2004 2005 2006 2007 2008 m Combustion HARD_COAL
1-6 REAS2.1
2.50E+06
2.00E+06 - = Others
s M Industry
g 1.50E+06 - .
§ H Paint
8
E 1.00E406 m Solvent
=
m Evaporative emissions from
vehicles
5.00E+05 m Combustion
0.00E+00 -
2000 2001 2002 2003 2004 2005 2006 2007 2008
1-7 NMVOC REAS 2.1

! Kurokawa, J., Ohara, T., Morikawa, T., Hanayama, S., Greet, J.-M., Fukui, T., Kawashima, K.
and Akimoto, H.: Emissions of air pollutants and greenhouse gases over Asian regions during
2000-2008: Regional Emission inventory in ASia (REAS) version 2, Atmos. Chem. Phys., 13,
11019-11058.
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15 00 23 00 K"
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8
1
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8 1

8 1
8 8 8 4

% 8-hr Ozone National Ambient Air Quality Standard (NAAQS) Implementation, EPA, July,2002
* Calculating 8-Hour Ozone Design Values,L. O.McCluney, AQS Conference,June 19,2007
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Y=1.1931X-1.0927 70.5 88.4 118.2 142.1
Y=1.1994X-1.0392 70.9 88.9 118.9 142.9
Y=1.1519+0.2147 69.3 86.6 115.4 138.4
1 Y=1.1642X+0.7779 70.6 88.1 117.2 140.5
ppb Y=1.1163X+0.8731 67.9 84.6 112.5 134.8
Y=1.0801X+1.550 66.4 82.6 109.6 131.2
Y=1.139X+0.5813 68.9 86.0 114.5 137.3
Y=1.1229X+0.8221 68.2 85.0 113.1 135.6
Y=1.0283X+3.6344 65.3 80.8 106.5 127.0
Y=1.0591X+2.5686 66.1 82.0 108.5 129.7
150.0
140.0
130.0
2 120.0
= 1100 - 3 =60ppb
100.0 - LR =75ppb
90.0 - =8 =100ppb
80.0 - m3 =120ppb
70.0

60.0 -
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433 8 1

8 1
1
4-23 4-24
1
8 4 8
8 4 5
8
8 1 8
7 8
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1 2 4 - 79
1 8 10 - 14 16
1 15 17 - 21 23
8 2 4 - 79
8 8 10 - 14 16
8 15 17 - 21 23
1 2 4 - 79
1 8 10 - 14 16
1 15 17 - 21 23
8 2 4 - 79
8 8 10 - 14 16
8 15 17 - 21 23
1 2 4 - 79
1 8 10 - 14 16
1 15 17 - 21 23
8 2 4 - 79
8 8 10 - 14 16
8 15 17 - 21 23
40 — T T——T—T—T—T—T—
110
100
1 2 4 - 79
1 8 10 - 14 16
1 15 17 - 21 23
8 2 4 - 79
8 8 10 - 14 16
8 15 17 - 21 23
40 — T T——T—T—T—T—T—
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65

1 2 4 - 79
1 8 10 - 14 16
1 15 17 - 21 23

8 2 4 - 79

8 8 10 - 14 16

8 15 17 - 21 23
1 2 4 - 79
1 8 10 - 14 16
1 15 17 - 21 23

8 2 4 - 79

8 8 10 - 14 16

8 15 17 - 21 23
1 2 4 - 79
1 8 10 - 14 16
1 15 17 - 21 23

8 2 4 - 79

8 8 10 - 14 16

8 15 17 - 21 23
1 2 4 - 79
1 8 10 - 14 16
1 15 17 - 21 23

8 2 4 - 79

8 8 10 - 14 16

8 15 17 - 21 23

20— "7
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130ppb

14 16

99

99

99

99

60 75 90 100 110 120 130ppb

99

162

60 75 90 100 110 120

100 110 120 130ppb

100ppb

100ppb

19 21



100
90 /\/\
80
70
60 ,/\\_\ —60ppb
50 \/\ ——T75ppb
40
30 ~——90ppb
20 — 100ppb
10 > 110ppb
0 ¥ T T T —— T — T —120ppb
—130ppb
T OM~MOVDODOANMTLI OO0 O N M
o A A A A A A A NN NN
NM < W0 O~
230N 3ILE8EBZRA
100
90 N\
80 /
70 /
60 —60ppb
50 /\\/\/\ ’\V/ ——75ppb
40
30 ~——90ppb
20 \/ \\ 100ppb
10 INA_ / 110ppb
0 0
—130ppb
T OM~MOVDODOATNMTLID OO0 O AN M
o A A A A A A A NN NN
NM < W0 O~
P23 dY3ILEEB2RA
100
90
80
70
60 ~ —60ppb
0 N/
A4 \'4 J— ~——T75ppb
40 —90ppb
30 /\ / \\ PP
20 \/\ J 100ppb
\4
10 +— 110ppb
0 —_—————————————— —120ppb
—130ppb
T OMN~NOVOODOANMTLND ONODO HANM
R B e I e B I B B I SV oV I o VI o}
N M < W0 O~
OO —dNMITWN O~ O
L B B I B B I B B I SV oV}
100
90
80 /\/
70
60 /, —60ppb
50 /_\/ ——75ppb
40 /\u —90ppb
2 / N pp
20 r_/ /\/\/\ 100ppb
10 110ppb
0 /‘HHHH“HHH—IZOppb
—130ppb
T OMN~NOVOODOANMTLND ONNODDO HANM
R B B I e B I B B I SV oV I o VI o
N M < W0 O~
OO —dNMITWN O~ O
L B B I e B I B B I SV oV}
4-25 8
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15 17

98

350ppb

WHO

EPA
EPA

99
98

164

99

99

98



1

18

120ppb

165

98
18

VOC
98



99

99

98
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8-1

25

24
25

24
25

24
25

24
25

24
25

24
25

24
25

24
25

24
25

24
25

24
25

24
25

24
25

JX

24

JX

25

24

25

24
25

24
25
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91

24

24 11 30
24

25 1 21
25

25 2 25

25 3 22
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9.2 25

25

1 25
2 25
3 26
4 26
5 26

12 6
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