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Dispersion vs. Receptor Models

Dispersion model Receptor model

Z 5 : CALPUFF, CMAQ, AERMOD S5 . CMB, PMF
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Meteorology:WRF

NCEP GFS data USGS/MODIS data
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At&: Emery, C. et al., 2001, Enhanced Meteorological Modeling and Performance Evaluation for Two Texas Ozone Episodes, 7-31.

=
Bies(deg)

1.02
3.28
-0.06
557
266
-12.26
<H0

Sk
>

Gross

Error(deg)
34.7
435
124
359
437
50.0
<30



o

|85t Hl M (PM, 5 2E)

a
v U712 HZ5Z2109| d=ldS 2feloly| flofl AUV IEZY AizS

=
BN 0.750 085 —-12.09
St 0.698 082 —21.23
EHotS 0672 0.79 —24.47
A 0.739 0.85 2155
= 0.754 0.84 -19.10
FoiE 0.632 0.77 -16.11
s== 0.702 082 -19.63
SRIAEAL 0.635 0.79 3.11
25= 0.702 082 -9.25
SHAH 0676 0.80 -19.25
S= 0.681 082 593
== 0670 0.80 -10.19
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&EA : Willmott et al.(1985), Hurley et al.(2001), Emery et al.(2016).)
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< O|MIEX| Z2IS 918t AF -

— Baghouse
744 H| &

H{ZZ (m3/hr)
HR0HE (m2)
2R (7H)
Tt (&)
74 (3)

ID FAN 7}Z (8)

g4 (&)

H{ZZF (m3/hr)
ER0uHHY (m?)
=224 (7h)

Tt (3)

ID FAN 7} (%)

24 (&)

20,000
333

230
32,000
7,360,000

33,283,000

40,643,000

X

FEHY

60,000
1,000

465
42,000
19,530,000

62,224,000

81,754,000

718 Hald(4z

30,000
500
240

42,000

10,080,000

40,230,000

50,310,000

e AM EH (179 28)

70,000
1,167
532
42,000

22,344,000

77,828,000

100,172,000

120,000
2,000
816
45,000

36,720,000

102,200,00
0

138,920,00
0

105,000
1,750
720
45,000

32,400,000
92,200,000

124,600,000

180,000
3,000
1,152

54,000

62,208,000

186,672,00
0

248,880,00
0

140,000
2,333
810
54,000

43,740,000
108,800,000

152,540,000
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ACR 1.0 7|&
3m/4.5m/5m/6m
GL-TER-790

ACR 1.0 7|&,
500mmAq?|&

H| 1
pulse jet
ACR 1.0 7|&
4.5m/4.5m/5m/6m

GL-TER-790

ACR 1.0 7|&
500mmAq?|&
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74 ()
ID FAN 7t4 (&)
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833
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56,142,000
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1,500
615
45,000

27,675,000
83,400,000

111,075,000

KR : AAFAX (179 28)

500,000
8,333
792
195,000

154,440,000

300,300,000

454,740,000

125,000
2,083
720
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38,880,000
102,200,000

141,080,000

750,000
12,500
1,140
195,000

222,300,000

419,300,000

641,600,000

190,000
3,167
1,080

54,000

58,320,000

153,100,000

211,420,000

1,000,000
16,667
1,524
195,000

297,180,000

529,300,000

826,480,000
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— ESP

ey semMe

No & (m3/hr) e
1 2,500 ~ 162,500 33
2 162,500 ~ 322,500 28
3 322,500 ~ 482,500 6
4 482,500 ~ 642,500 2
5 642,500 ~ 802,500 2

A 71

2,292
6,736
11,181
15,625
20,069
55,903

Mr8Hd
ESP e HTT HY

(m?)

23t MPS =2
(Q'ty)

0.61
1.80
2.98
4.17
5.35
15.00

MPS =4
(#)

49,000,000
144,000,000
239,000,000
333,000,000
428,000,000

1,193,000,000

ESPZ x MPS

=4 (#)
1,613,000,000
4,024,000,000
1,431,000,000
667,000,000
856,000,000
8,591,000,000

H7l= Me|H(2Z)

No 22 (m3/hr) -E‘-SEZ 28 ’é(’:]—';;-‘—* vy ‘7%—'3-*::(2'\'/:;)-" + MP(S:%J ?‘L'.' ESP;E(X%'\)"PS
1 35,000 ~ 55,000 3 1,250 0.33 27,000,000 80,000,000
2 55000 ~ 75,000 6 1,806 0.48 39,000,000 231,000,000
3 75,000 ~ 95,000 4 2,361 0.63 50,000,000 201,000,000
4 95000 ~ 115000 1 2,917 0.78 62,000,000 62,000,000
oA 14 8,333 2.00 178,000,000 575,000,000

X2 : AAFAX™ (179 28)



< OJMIMZ] E2|S $let &F -

— ESP

i g
No 22t (m*/hn) ~zy =28 ’é(l:.;l:;.& HH EEIRE:Q“Q;)S =g MP(SI%E.“’-'.I ESP-?-%P()%I\)/IPS Ch

1 5,000 ~ 605,000 79 8,472 2.26 181,000,000 14,279,000,000

2 605,000 ~ 1,205,000 27 25,139 6.70 536,000,000 14,480,000,000

3 1,205,000 ~ 1,805,000 3 41,806 11.15 892,000,000 2,676,000,000

4 1,805,000 ~ 2,405,000 2 58,472 15.59 1,247,000,000 2,495,000,000

5 2,405,000 ~ 3,005,000 3 75,139 20.04 1,603,000,000 4,809,000,000

A 114 209,028 56.00 4,459,000,000 38,738,000,000

26y

No 22 (m3/hr) ~zy =8 ’é(lra:;l;;& HY ‘_é'ﬂ'é.'_qu\'/:;)s =g MP(SI% ?0-'.* ESP-T—%'-.?()T%I\)/IPS =%

1 1,000 ~ 1,001,000 88 13,917 3.71 297,000,000 26,126,000,000

2 1,001,000 ~ 2,001,000 20 41,694 11.12 889,000,000 17,790,000,000

3 2,001,000 ~ 3,001,000 30 69,472 18.53 1,482,000,000  44,462,000,000

4 3,001,000 ~ 4,001,000 3 97,250 25.93 2,075,000,000 6,224,000,000

5 4,001,000 ~ 5,001,000 4 125,028 33.34 2,667,000,000 10,669,000,000

2 145 347,361 93.00 7,410,000,000  105,271,000,000

Xt= : AAF EH (17H 28)
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— ESP
M H & AMHE HEY

No 22k (m*/hn) ag =282 ’é(llz_lz;.‘*_* X ERE:Q“-’:;? =g MP(S%J ?W-." ESP#—%*Z(%JI\;lPs =

1 2,000 ~ 302,000 24 4,222 1.13 90,000,000 2,162,000,000

2 302,000 ~ 602,000 14 12,556 3.35 268,000,000 3,750,000,000

3 602,000 ~ 902,000 9 20,889 5.57 446,000,000 4,011,000,000

4 902,000 ~ 1,202,000 3 29,222 7.79 623,000,000 1,870,000,000

5 1,202,000 ~ 1,502,000 1 37,556 10.01 801,000,000 801,000,000

A 51 104,444 28.00 2,228,000,000 12,594,000,000

Xt= : AAF EH (17H 28)
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1. M8 B7tol mE D|MHEX| iS5 87| =

I

- CAFE(Clean Air for Europe) PM, . H2/H| & (Tt9| : €/ton)

« VSL : Valuation of mortality using the value of statistical life, 4|37} K|
« VOLY : Value of a life year, @ ZH4H7}X|

PM mortality VOLY - median VOLY VSL — median VOLY - mean VOLY -
O, mortality — median VOLY - median mean
Health core? Yes Yes Yes

Health sensitivity? No No Yes
Crops Yes Yes Yes
O;/health metric SOMO 35 SOMO 35 SOMO 0

Italy 34,000 52,000 66,000

VSL - mean
VOLY - meanYes
Yes
Yes
SOMO 0

97,000




< OIMIMZ] Z2|S $let &

HY = 2 (Ig/year)
=3 3 A

B(3%h)
1% 2=

O

olE} gl
Mo ~ o S e Mo My = 699,541 661 248 700,449
=~ I.“-l-hl =TT Ox."E =< o1 o o [ 0
| H=dA (99.87%) (0.09%) (0.04%) (100%)
M=
St H7| & H 7| =d24t,
- - 225,262 7,159 7,332 239,754
AEFESHA HEMEA | ) ’
6,331,518 47,089 24,920 6,403,527
M} x|zt M=o X2 H=oA X HZFHxA 799% ’ b prAEp
- 7|2 5,846,174 ) 25 5,846,199
x1 A = M7, 7k, 7| == (100.00%) (0.00%) (100%)
HEXq |_7|r 7|'—r °7| ol b S|
2 gaede *2AEE 55 sy
Zaof 3 l, g2+ 3 266,559 1,208 ) 267,767
37| =H 324 (99.55%) (0.45%) (100%)
2 o = AHIE, M3],
HE HZ24 ZEFHE ZapAap ol 1,878,693 55,098 55,980 1,989,772
== H=d S = 11l > o1 (94.42%) (2.77%) (2.81%) (100%)
x'"E x'"—I- [=]




< OIMIMZ] Z2|S $let &

10

S8 HUZAof mE M2 U PM HIET

X XIXHk X ale 2t m “
— Sees R bl Z 2 (ko/yr) £ 8(%)
4.1

Baghouse 1,327,886 28,934
Mo ESP 10,860,620 647,172 92.4
o Other 1,971,869 24,343 35
Total 14,160,376 700,449 100.0
Baghouse 11,106,501 139,062 50.0
7|2 ESP 854,714 13,889 5.0
= Other 10,366,270 125,402 45.0
Total 22,327,485 278,353 100.0
Baghouse 191,667,879 3,302,056 51.6
ESP 45,144,370 1,814,160 28.3
HZHH| =
Other 105,281,165 1,287,311 20.1
Total 342,093,414 6,403,527 100.0
Baghouse - = =
7191 ESP 147,064,693 3,580,179 61.2
= Other 76,495,983 2,266,020 38.8
by Total 223,560,676 5,846,199 100.0
== Baghouse - > =
=s|yen ESP 7,368,994 187,072 69.9
o’le=T Other 4,543,381 80,695 30.1
Total 11,912,375 267,767 100.0
Baghouse 41,918,163 791,078 39.8
AlHE ESP 14,501,418 906,659 455
== Other 21,747,461 292,036 14.7
Total 78,167,041 1,989,772 100.0



< OJMIMZ] E2|S $let &F -

UZE PM, PM,  HIZZ0) M2 XM U4E

PM HiEZ

(kg/yr)

PM,s HIEE

(CCIAD)

PM.s M &E (kg)

A1

Abg2

Hol=

HENZ

672,595

152,951

5,116,216

3,767,251

1,593,083

206,082

93,557

2,500,644

2,708,610

507,691

103,041

46,779

1,250,322

1,354,305

253,846

82,433

37,423

1,000,258

1,083,444

203,077

61,824

28,067

750,193

812,583

152,307

50% MZAl | 40% MAA | 30% MAAl [ ZHMHIE 100% HE

8,911,413,712

18,242,856,353

199,546,626,766

91,516,258,963

80,439,181,529

7H41H| 8 80% HE

7,129,130,970

14,594,285,082

159,637,301,413

73,213,007,170

64,351,345,223




< OJMIMZ] E2|S $let &F -

- Y58 Baghouse?t ESP 7HHS S¢t AM2|H HO| A2 2x(ZZn|sHH| )

@ HHE™E7IX|(vOLY) &7tk 34,000 €/ton HE

HI7IX| 57t 34,0002/ H8)
50% X ZHA| 40% X ZHA| 30% X ZHA|

MR8 4,291,193,243 3,432,954,594 2,574,715,946
b= 1,948,118,002 1,558,494,401 1,168,870,801
HEHNZ 52,070,383,091 41,656,306,473 31,242,229,855
E gl 56,400,807,133 45,120,645,706 33,840,484,280
AHIE 10,571,549,551 8,457,239,641 6,342,929,730

@ SA+Y7HX|(vSL) Z7H4F 52,000 €/ton M &

ABIT Bol(Y) (BAMATIN S22 52,0009 2/8 H8)
50% K| ZHA| 40% M ZA| 30% XM ZAl

MREH 6,563,001,430 5,250,401,144 3,937,800,858
Hol= 2,979,474,591 2,383,579,673 1,787,684,755
HEHNZ 79,637,056,492 63,709,645,194 47,782,233,895
2 86,260,057,968 69,008,046,375 51,756,034,781

AHE 16,168,252,254 12,934,601,803 9,700,951,352




< OJMIMZ] E2|S $let &F -

- Y58 Baghouse?t ESP 7HHS S¢t AM2|H HO| A2 2x(ZZn|sHH| )

@ HIHEE7IX|(voLy) "B 66,000 €/ton H-&

HIIX| W77 66,00092/E HE)
50% X ZHA| 40% X ZHA| 30% X ZHA|

MR8 8,329,963,354 6,663,970,683 4,997,978,012
b= 3,781,640,827 3,025,312,662 2,268,984,496
HEHNZ 101,077,802,471 80,862,241,977 60,646,681,482
E gl 109,483,919,729 87,587,135,783 65,690,351,837
AHIE 20,521,243,245 16,416,994,596 12,312,745,947

@ SATY7IX|(vSL) 4t 97,000 €/ton M &

AE|R OY(R) (SAMBIIX BRF 97,0009.2/E X 8)

50% K{ZHA| 40% MZA| 30% MZAl

MREH 12,242,521,899 9,794,017,519 7,345,513,140
Hol= 5,557,866,064 4,446,292,851 3,334,719,638
HEHNZ 148,553,739,995 118,842,991,996 89,132,243,997
2 160,908,185,056 128,726,548,045 96,544,911,034

AHE 30,160,009,012 24,128,007,210 18,096,005,407
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SHd gotofl mE DjMHX] HiEHE7|E HE =728

- A=Y Baghouse?} ESP MS7HMof| [MIE H| 2| £x

@ HIH4HIIX|(voLy) 57tk 34,000 €/ton HE

H| 8HH|(7HHH| & 100%X &) H|-2HQlH| (7| MH| 2 80% XM &)

505 7201
MREH 2.28 1.82 1.37 2.85 2.28 1
7| 0.51 0.40 0.30 0.63 0.51 0.38
HEMZ 1.24 0.99 0.74 1.54 1.24 0.93
e 2.92 2.34 1.75 3.65 2.92 2.19
AHE 0.62 0.50 0.37 0.78 0.62 0.47

@ SATY7IX|(vSL) F7H4t 52,000 €/ton M &
H| 2 lH|(7HH| & 100%% &) H| 2 HolH| (i MH| & 80% X 8)

MeEH 3.49 2.79 2.09 4.36 3.49 2.62
H7|= 0.77 0.62 0.46 0.97 0.77 0.58
HEHZ 1.89 1.51 1.13 2.36 1.89 1.42
g 4.46 3.57 2.68 5.58 4.46 3.35

AHIE 0.95 0.76 0.57 1.19 0.95 0.71
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1. ZA4 LI M2 O MHX| S RIE M £YUH

- - USY Baghouse?} ESP MS7HM0f| M2 HEHAUH| 22

@ HZH4EIIX|(voLy) B2t 66,000 €/ton HE

H| & E 2JH| (7] 41H| & 100%% &) H| 8 H 4 H| (7 1H| & 80% X&)
505 7201
MREH 4.43 3.54 2.66 5.53 4.43 3.32
7| 0.98 0.79 0.59 1.23 0.98 0.74
HEFNZ 2.40 1.92 1.44 3.00 2.40 1.80
2 5.67 4.53 3.40 7.08 5.67 4.25
AHE 1.21 0.97 0.72 1.51 1.21 0.91

@ SA+Y7HX|(vSL) B2t 97,000 €/ton HE

H| & HoJH|(7H41H| & 100%% &) H| 8 H| (7 1H| & 80% X&)
MeEH 6.51 5.21 3.90 8.13 6.51 4.88
H7|= 1.44 1.15 0.87 1.80 1.44 1.08
HEHZ 3.53 2.82 2.12 4.41 3.53 2.64
g 8.33 6.66 5.00 10.41 8.33 6.25

A|HIE 1.78 1.42 1.07 2.22 1.78 1.33
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