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(PM25/SPM )

8-3

94

8-3
PM, ;/SPM
* 0.759
( ) 0.862
( ) 0.862
( ) 0.852
( ) 0.294
0.882
0.937
0.937
0.700
* JCAP
PM2s SPM
(PSO4) (PNO3) EPA  SPECIATE(v3.2)
PM SPM
( 84)
8-4
PSO,/PM,, | PNO,/PM,,
9.053% 0.208% Industrial Manufacturing-Average
() - -
( ) 0.100 0.003 Industrial Manufacturing-Average
( ) 1.950% 1.070% Heavy Duty Diesel Trucks Light Duty Vehicle
( ) - -
1.950% 1.070% Heavy Duty Diesel Trucks Light Duty Vehicle
1.950% 1.070% Heavy Duty Diesel Trucks Light Duty Vehicle
1.950% 1.070% Heavy Duty Diesel Trucks Light Duty Vehicle
0.084% - Municipal Incinerator
NOx 95% NO 5% NO2 SOz SOx
97% (Byun et al., 1999)
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MM5 2
2 2
MCIP MM5
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8-10

8-5 (MM5) 1

35.7N, 139.9E

(MX,MY,MZ)=(45,45,24)

DX=15000m, DY=15000m

o=

MZ+1 (1.000,0.998,0.995,0.990,0.980,0.950,0.900,0.850,0.800,
0.750,0.700,0.650,0.600,0.550,0.500,0.450,0.400,0.350,
0.300,0.250,0.200,0.150,0.100,0.050,0.000)

Xo= 337,500m Yo= 337,500m
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8-6

(MM5) 2

35.7N, 139.9E

(MX,MY,MZ)=(55,55,24)

DX=5000m, DY=5000m

MZ+1

o=
(1.000,0.998,0.995,0.990,0.980,0.950,0.900,0.850,0.800,
0.750,0.700,0.650,0.600,0.550,0.500,0.450,0.400,0.350,
0.300,0.250,0.200,0.150,0.100,0.050,0.000)

Xo= 137,500m Yo= 137,500m

8-7

(CMAQ)

35.7000007629395N, 139.899993896484E
mcip MM5 CMAQ

MX,MY,MZ

(MX,MYMZ) =(50,50,24)

DX=5000m, DY=5000m

MZ+1

o
=(1.000,0.998,0.995,0.990,0.980,0.950,0.900,0.850,0.800,
0.750,0.700,0.650,0.600,0.550,0.500,0.450,0.400,0.350,
0.300,0.250,0.200,0.150,0.100,0.050,0.000)

Xo= 130,000m Yo= 130,000m

CMAQ

ICON

(CCTM)
CMAQ
BCON
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> SO NO NO: CO
Ox NMHC SPM
> (NMHC) CB4 NMHC
VOC
> PM VOoC
3
2
1
8-10
2 1 CMAQ
CCTM 1
( NMHC
CB4 CB4
NMHC 8 NMHC
CCTM CB4 8
16 (VOC)
VOC NHMC1ppbC CB4
(ppm) 8-8 8-9
1 CCTM
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p
() 2 }
3
N\
v
e
3 (dst) (©
1 dstl) C()
2 dst(2) C(2)
L 3 dst(3) C(3)
(1) dst(1)=0 km
4’[ iy 1 C@) }
(2) dst(1) 20 km
—{ dst(l) dst(3d) 2 (i) }
(3) 20 km dst(1) 50 km
dst(l) dst(3) 2
(i)
(4) 50 km  dst(1)
4,[ (i) }
A T '
E SO, 2ppb NO 2ppb NO, 2ppb CO 0.8ppm i
N _______Ox 20ppb NMHC 10ppbC_SPM Opig/im® __________. ,
8-10
8-8 NMHC
ETH OLE ISOP TOL
1.240E-05 2.172E-05 2.055E-06 3.136E-05
XYL PAR FORM ALD2
1.476E-05 5.569E-04 0.000E+00 8.066E-06
NMHC 1ppbC (ppm)
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8-9 NMHC
ETH OLE ISOP TOL
1.228E-05 2.310E-05 7.278E-07 3.138E-05
XYL PAR FORM ALD2
1.011E-05 5.941E-04 0.000E+00 5.188E-06
NMHC 1ppbC (ppm)
PM
EC OC S04 NOs NH4*
PMFine PMCoarse( SO42 )
SPM 15 (
SPM
8-10 8-11
8-10 SPM
EC oC SO42 NOs
0.14674 0.14185 0.16047 0.02297
NH4+ PM_FINE PM_Coarse
0.06165 0.19494 0.27138
8-11 SPM
EC oC SO42 NOs
0.08442 0.08947 0.18112 0.10883
NH4+ PM_FINE PM_Coarse
0.09855 0.34226 0.09535
CMAQ 8-12
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8-12 CMAQ

Variable  |[Settings Selection Variable |Settings Selection

ModDriver ctm chem_noop
ctm_yamo o smvgear

ModInit !n!t ModChem ros_3
init_yamo o ebi_cbh4 o
adjcon_noop ebi_cb05

ModAdjc |denrate ebi_saprc99
yarmu Uptruim uutsS TTOUTIETU
o, o aero_noop

ModCpl  [gencoor o ModAero |aero3 o
hadv_noop aero4

ModHadv  |hppm ModAdepv aero_depv_noop
hyamo o aero_depv2 o
vadv_noop cloud_noop

ModVadv  [vppm ModCloud |cloud_radm o
vyamo o cloud_acm

ModHdiff hdlff__noop ModPaT pa_ o
multiscale o ModUtil  |util o
vdiff_noop ch4_ae3 aq o

ModVdiff |eddy o ch4_aed aq
acm2 Mechanism |cbh05_ae4 aq

ModPhot phot_noop saprc99_ae3 aq
phot o saprc99_aed aq
ping_noop o

ModPing  |ping_smvgear_aero3

ping_smvgear_aero4
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CMAQ
8-13
8-13
NO NO ppb
NO, NO, ppb
NOXx NO+NO, ppb
Ox O3 ppb
PO O3 + (NO; - 0.05*NOX) ppb Potential Ozone
SPM PM, s+ACORS+ASEAS+ASOIL ug/m?
Sulfate ASO4J+ASO4I ug/m?
Nitrate ANO3I + ANO3J ug/m?
Ammonium | ANH4I + ANH4J ug/m?
POA AORGPAJ+AORGPAI ug/m* | Primary Organic Aerosols
SOA AORGAJAGRGA| ugin® Anthropogenic Secondary Organic
Aerosols

SOA B AORGBJ+AORGBI ug/m® | Biogenic Secondary Organic Aerosols
EC AECJ+AECI ug/m* | Elemental Carbon

ASO41 + ASO4J + ANH41 + ANH4J +

ANO3I +ANO3J + AORGAI +

AORGAJ +
PM_; ug/m?

1.167*AORGPAI + 1.167*AORGPAJ+
AORGBI + AORGBJ + AECI + AECJ +

A25] + A25]

: U.S. EPA, Technical Support Document for the Proposed PM NAAQS Rule Response Surface

Modeling, 2006
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(2) 2001

Ox

SPM

SPM

SPM

8

18

3

SPM

18

PM
EC OC
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SPM

SPM
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(3) 2001 11 22 23

11 22 23
[
SPM 11 23 24
24 SPM

NO NO2

PM 22
EC OC

23

(10
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SPM

11

EC OC
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o 2/5 Y BG BG
0.8 1.2
0.71 0.8
/Y /5
/Y /4
/Y 1/3
Y
X
0 Y X
BG
“/Y Y X
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C B
B A
( , 1997)
1 1
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2001 6 3

100
™
£
2 80 |
60 |
40 |
=
o
(9] (]
20 | y =-0.18 x+ 47.97
R’ =0.00
0
0 20 40 60 80 100
SPM ug/m3
-0.06
Y: 45.51
X: 13.30
a0: (=Y-X) 32.22
BG: 20.00
a0<=1/3(Y-BG)+BG
1/3(Y-BG)+BG 28.50
a0 32.22
>
a0<=2/5(Y-BG)+BG
2/5(Y-BG)+BG 30.20
a0 32.22
x<
(0.8 1.2) -0.18
(0.71 -0.06
FALSE
0.165
A,B,C,
8-12(1) SPM
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2001 6 4

100
[32]
S
> 80 |
S
60 |
40 |
= y =053 x+43.03
o 2
n R =0.06
20 |
0
0 20 40 60 80 100
SPM ug/m3
0.24
Y: 53.88
X: 20.43
a0: (=Y-X) 33.45
BG: 20.00
a0<=1/3(Y-BG)+BG
1/3(Y-BG)+BG 31.29
a0 33.45
>
a0<=2/5(Y-BG)+BG
2/5(Y-BG)+BG 33.55
a0 33.45
O
(0.8 1.2) 0.53
(0.71 0.24
FALSE
0.149
B
A,B,C,
8-12(2) SPM
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2001 8 3

100
(92]
& o
N
= 80 | o
& o
8
60 | ooggo
0,70
(o]
40 %0 o
z i
) %)
o =0.76 x+ 22.35
20 | ==
R =011
0
0 20 40 60 80 100
SPM ug/m3
0.33
Y: 47.97
X: 33.52
a0: (=Y-X) 14.45
BG: 20.00
a0<=1/3(Y-BG)+BG
1/3(Y-BG)+BG 29.32
a0 14.45
(@)
a0<=2/5(Y-BG)+BG
2/5(Y-BG)+BG 31.19
a0 14.45
(@)
08 1.2 0.76
(0.71 0.33
FALSE
0.208
B
A,B,C,
8-12(3) SPM
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2001 8 4

200
2180 |
>
S 160 |
140 | o
120 |
100 |
80 |
=
% ©0 y =-0.76 x+ 99.97
4 r R*=0.10
20 |
0
0 20 40 60 80 100 120 140 160 180 200
SPM ug/m3
-0.31
Y: 72.69
X: 35.73
a0: (=Y-X) 36.96
BG: 20.00
a0<=1/3(Y-BG)+BG
1/3(Y-BG)+BG 37.56
a0 36.96
(@)
a0<=2/5(Y-BG)+BG
2/5(Y-BG)+BG 41.08
a0 36.96
(@)
08 1.2) -0.76
(0.71 -0.31
FALSE
0.266
C
ABC,
8-12(4) SPM
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2001 11 22

100
™
S
> 80 |
S
60 |
40 |
= y =119 x+ 19.69
9p] 2
R =0.19
20 |
0
0 20 40 60 80 100
SPM ug/m3
0.43
Y: 54.96
X: 29.66
a0: (=Y-X) 25.30
BG: 20.00
a0<=1/3(Y-BG)+BG
1/3(Y-BG)+BG 31.65
a0 25.30
O
a0<=2/5(Y-BG)+BG
2/5(Y-BG)+BG 33.98
a0 25.30
o
(08 12 1.19
(0.71 0.43
FALSE
0.277
C
AB.C,
8-12(5) SPM
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2001 11 23
200
o 180 |
£
> 160 |
=)
140 |
120 |
100 |
80 | y =0.89 x+ 35.64
= i R =012
% 60
40 |
20 |
0
0 20 40 60 80 100 120 140 160 180 200
SPM ug/m3
0.35
Y: 67.08
X: 35.45
a0: (=Y-X) 31.64
BG: 20.00
a0<=1/3(Y-BG)+BG
1/3(Y-BG)+BG 35.69
a0 31.64
(@)
a0<=2/5(Y-BG)+BG
2/5(Y-BG)+BG 38.83
a0 31.64
(@)
08 12 0.89
(0.71 0.35
FALSE
0.318
C
AB,C,
8-12(6) SPM
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@

6 3 4 8 3 4 8-17
EPA ( 816)
SPM 128 60ppb
8-17
6 3 6 4 8 3
4 EPA
8-16 EPA
DNormalized Bias NB =+0.15

1 <«Cu —C
NB = — obs cal
N ZN: C

obs

2)Normalized Gross Error NGE 0.35
NGE = iz|Cobs _Ccal|
N N Cobs

3)Maximum Prediction Accuracy MPA =+0.20
MPA = Cobs,max - Ccal.max

obs,max
Cobs ! Ccal
N
1-2

8-17

2001/6/3 2001/6/4 2001/8/3 2001/8/4

1164 1109 643 330
> (Cobs-Ccal)/Cobs 241.64 -47.44 -76.62 -42.27
>|Cobs-Ccall/Cobs 384.47 282.56 180.59 105.54
ObsMax 142 194 164 140
CalMax 130.9 137.1 158.6 139.0
NB ( 0.15) 0.21 -0.04 -0.12 -0.13
NGE ( 0.35) 0.33 0.25 0.28 0.32
MPA ( +0.20) 0.08 0.29 0.03 0.01
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SPM
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SPM

PM

SPM

SPM
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vVOoC

HNOs NHs
( 813 NHs-rich HNOs
NH4NOs
( ) —=— HNO3 —A— NH3
15 50
g 12 —_
g g
9
6
o™ [a2]
g z
T 3
0
o (e} (o]
2001/8/2 ﬁ 2001/8/3 ﬁ 2001/8/4
( ) | —=—HNO3 —A—NH3
5
S 4} —_
o o)
& o
&
3 |
2
[s2] [a2]
: Z
1
0
o [{e) ()]
2001/11/21 2001/11/22 2001/11/23
8_13 HN03 NH3

D. W. Byun, J. K. S. Ching, Science algorithms of the EPA Models-3 Community
multiscale air quality (CMAQ) modeling system, EPA/600/R-99/030, ch.4 (1999)
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