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Study on Accuracy Improvement of Air Quality Model for the Evaluation of Ancillary
Benefits
kre B
SENOO, Ken
Abstract

For supporting Low Carbon Scenarios, accuracy of air quality model have been improved. Meteorological model WREF, air quality

model CMAQ, emission processing system SMOKE and biogenic emission processing system MEGAN were used for whole east asia air

quality simulation from January 2012 to March 2013. To investigate the accuracy of model, I performed 6 cases of model calculations. i.e.
with/without MEGAN biogenic emission, SAPRC-99/CBO05 chemical mechanism, with/without MOZART output for CMAQ boundary
condition. SAPRC-99 with MEGAN case could well reproduced the peak of PM; 5 concentration in May to August. Also source-recepter

analysis and health impact estimation were performed as a case study of the evaluation of ancillary benefits. As a result, for PMy 5 in

Tokyo and Jakarta contribution of residential sector is predominant in winter. And for Beijing and Manila is the contribution of industrial

sector to PMj 5 is heigher than that of residential sector. As a result of health impact, in total of whole east Asia, 769 000 premature

death is occured in 2012.
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Monthly domain averaged MEGAN emission

33 KGO Yo artace at o012 imgess
WRF (2 X DEHE U QKRGO Z Y EEZ MR T 572 DICEAR

78 ORIBIN T — & & HNE T EEO RS &ML 7=,
& 3.5 1IZRUZHAD 8 Hi 5 TOEH % st Rt & Uz,

o—e Sapporo}s;u / ? \

44°N}-
o—e Yamagata-shl// }\«2
¢—¢ Chiyoda-ku {
g

42°Nj{<O-<© Nagoya-shi

S
< < Osaka-shi
> > Matsue-shi 3

Iy

o

o

o

e

SAPRC-99 species ETHENE [moles/s]

0.
Jan  Mar  May  Jul  Sep Nov Jan  Mar
2012 2012 2012 2012 2012 2012 2013 2013

(a) ETHENE D4ESEHED 2R (b) ETHENE Q4 EE D H 4 1H

40°N}-
Yearly MEGAN emission ISOPRENE Monthly domain averaged MEGAN emission

on surface at 2012 [moles/s]

A—A Kochi-shi
v—v Nagasaki-shi

i NS
36°N & A

’
34°N i" W?

oo i an  Mar May Jul  Sep Nov Jan Mar
* 80°E  90°E 100°E 110°E 120°E 1 2012 2012 2012 2012 2012 2012 2013 2013

»
% (c) ISOPRENE DMl D 22345 (d) ISOPRENE D fIg A E D H SEY il

3.7 MEGAN T3 U 7= il A i 0 22 - B4 A

—

=

=

fi

_ SAPRC-99 species ISOPRENE [moles/s]

32°N

130°E 135°E 140°E
3.5 KGBHIFT OALE
R AR W B R £ [ 3.6 13 L e, TR Ay RAYT R m YT 2 a YTy R
ob " d Meteoroloay Outout for Daily T ¢ DERET V7 TOINOESMOHIRL D BEVKRE ot
[desr?eré]la(a)lgh?yoagku ‘ elgager;%o%ymcrhlsleu olgeagreeaz!]y(c)‘lvleamep-g{a‘ ure i]"‘:\ éﬁﬁzﬁéif]%ﬁﬁmm@_é e L\?Z/L%E (6 E?ﬁ‘% 8 E) ﬂ:%

23 2 KEmD&ZE A1 ANS 2 A) LB/ % 57, MEGAN O A
5
t,+ e L A HHEHRECS LAy, & SICQGBOFHERSRA KM E Nz 728
106 Jun Oct Feb  “Feb Jun Ot Feb  >Feb Jun Oct Feb FeEZOND,
2012 2012 2012 2013 2012 2012 2012 2013 2012 2012 2012 2013 )
Idsgree C1 (d) Nagasaki-shi _ldegreeC) (e) Nagoya-shi ldegreeCl_(f) Osaka-shi__ 3.5 SMOKE Ok g
2 B R 1o z=mae
18 : 18 Y AT \ MEGAN |2 & % R IR HEH & MLAAA 72558 L 2 5 TRV
H : Ha' Wi o
“Feb Jun Ot Feb  Feb Jun Ot Feb  Feb Jun Oct Feb LEORER %2 F 572912, ISOPRENE ® SMOKE D 2 &AL R D

2012 2012 2012 2013 2012 2012 2012 2013 2012 2012 2012 2013

M EEDE I Z R U

[de:igcree Cl (g) Sapporo-shi [deagéee Cl(h) Yamagata-shi
L Yearly SMOKE emission ISOPRENE with MEGAN

Yearly SMOKE emission ISOPRENE without MEGAN

18— on surface at 2012 [moles/s] on surface at 2012 [moles/s]
10l

5F a5°N
o : _g ) 120 “on
_20L i H i _10L H H f 105 35°N
Feb Jun Oct Feb Feb Jun Oct Feb 0°N
2012 2012 2012 2013 2012 2012 2012 2013 25N
‘ — Observation Model| 20°N

3.6 Sl L

80°E  00°E 100°E 110°E 120°| 80°E  00°E 100°E 110°E 120°E 130°E 140°E

(a) MEGAN O fii A= i JiHE % % g (b) MEGAN D A= R HE HE % K75
Kl & DI TIRBIN QR MET X — v 2 ETVIIEET ¥ 3.8 SMOKE @ ISOPRENE O 4 ¥4 o 22 i 43 A
ETW7z, UL» L. Chiyoda-ku % Osaka-shi iZE W T&KEZM
5°C #/NGHli LT W7z, ZOEKRE U TiX, 2o OHTIXHS
HCHBEOELREDEYPER®E L S>DATHHIZL2  ISOPRENE 22\ Tk MEGAN O f#ERIFEHEH A A 5722
MENEZ NS, L L, BFEY AL XM 80 km LFEWEHE L THET Y7 HUSIZHE T ISOPRENE OH BN AE 4o

MBI IR AD D B, 720 BAME%Z MBS % & MEGAN OREAHEH 2 flARL Z &
3.4 MEGAN O il 5if5 % T. 100 {24 ISOPRENE O#EH &AL 72,

MEGAN 2 & D 38 U AR Es 0N, UTFo¥Eo (2) MEomE
%%@@E%@aﬁﬁméﬁﬁﬁt&f%@ L. 80km ¥ T-H7z b NZAEFEPEE TH 5, CO. NHz. NO,. PMjp. SO, & VOC

TUAMED i A 3.7 A LT T% % ISOPRENE & ETHENE Oz 8l % 243& TEH L. 80
1. ETHENE km #&FH7=0IZ U7 ED HEEEEX 3.9 2R U T-,
2. ISOPRENE



[mloles/s] (a) NO

Monthly SMﬁrlré(o(I:I'es%UtDUt (b) N2

10
8
6

4

2

0.065

fon Mar May Jul Sep Nov Jan Mar "%%Bn WMar May Jul Sep Nov Jan Ma

2012 2012 2012 2012 2012 2012 2013 2013 2012 2012 2012 2012 2012 2012 2013 2013

[moles/s] (c) S02 [moles/s] (d) CO
18 38
1.6|
1.4
1.2]
1.0 L L L 22 T L
Jan Mar May Jul Sep Nov Jan Mar fan Mar May Jul Sep Nov Jan Mar
2012 2012 2012 2012 2012 2012 2013 2013 2012 2012 2012 2012 2012 2012 2013 2013
[moles/s] (e) NH3 lg/s] (f) PM10
%g T T T 95, T T
6.0
5.5
5.0
4.5+
4.0f
3.5
| M S i : 2 Fi— ot —
‘Jan Mar May Jul Sep Nov Jan Mar an Mar May Jul Sep Nov Jan Mar
2012 2012 2012 2012 2012 2012 2013 2013 2012 2012 2012 2012 2012 2012 2013 2013
|— SAPRC-990MEGAN SAPRC-99xMEGAN CBOSXMEGANl
(a) ARk
Monthly SMOKE VOC Output [moles/s]
. ISOPRENE
14
12r 1
10f :
8l i ]
6l
4l
2l
Pan M‘ar M‘ay Jul Sép Nov J;n Mar
2012 2012 2012 2012 2012 2012 2013 2013
14 (b) ETHENE
1.2 1
1.0 3 i |
0.8r < 4
0.6f
0.4r
0.2
O'P H H H H H
an Mar May Jul Sep Nov Jan Mar
2012 2012 2012 2012 2012 2012 2013 2013
[— SAPRC-990MEGAN SAPRC-99xMEGAN CBO5XMEGAN|
(b) VOC #E

3.9 SMOKE D EHAEAE R ORI 0 A2 #)

NO. CO. ISOPRENE. ETHENE (Z 2\ T ¥ MEGAN D #E
HMEZRLUZT—ATHEPIKRELS Loz, NAEJEHELE TIE
SAPRC-99 & CB05 DLZEXKIGETDE N TN o7z, LA L,
VOC B Iz B W T Z N 6 DALERIGIZ & > TIEM R 5 72,
ETHENE {22\ Tl% SAPRC-99 DI 5 4 CB0O5 & b H#&+47-
D # 0.02 mol/s HEH BN E < 2o 72,

3.6

CMAQ D E SR

CMAQ @ CO., NO,, 03\ PM, 5. SO, DFlHAE % 2461 TF
YU, 80km ¥ dH7= 02 L7-ED AFEEE X 3.10 12K U 7z,

Monthly CCTM Outpu

[ppmV]
0.0030 (2) NO2 0.0 {b) 502
0.0025} 1 89918 : i
oonaol " N ] 8088
0.0015 - q 0.0010
e Y i
s —— L =
: Fan Mar May Jul Sep Nov Jan Mar fan Mar May Jul Sep Nov Jan Mar
201220122012 2012 2012 201220132013 201220122012 2012 2012 2012 20132013
[ppmV] [ug/m3] .
o‘§5 (c) CO i 0298 (d) PM2.5
0.30f P 400
0.25 R s T -
0.20 : ~ 8'%3 A
0.15 ; .20 *
010 : PR //
o""I’an Mar May Jul Sep Nov Jan Mar 0'Gj’an Mar May Jul Sep Nov Jan Mar
20122012 20122012 2012 201220132013 201220122012 2012 2012 2012 20132013
[ppmV]
0%7 Fe) 03
0.06
0.05}.~
0.04f i
0.03— e f—
Jan Mar May Jul Sep Nov Jan Mar
—  SAPRC-990MEGANOMOZART SAPRC-990MEGANXMOZART CBO5XMEGANOMOZART
SAPRC-99xMEGANOMOZART SAPRC-99xMEGANXMOZART CBO5XMEGANXMOZART

3.10 CCTM D848 R O SEIs - D A Sl

SO, IZDWTIFHET — AL L B EWANE 572, SO, B
HDALFFETIE MEGAN & 0 D7 — AWM — 2 & 0 % 5@V il
&7 o7z, O3 B IE SAPRC-99 MEGAN 7 L MOZART & Y
DI —AWRNE 72572, MOZART OE % K 5 &, CO
1Z MOZART & 0 O — XN — A DA %58 L THI 10 %
FWRE L7572, PMys & O3 DIEEIX MOZART & b O —
2T T — ZADEMZE L TH 10 DR WIRE L 8- 72, CO
OWTIBERNE2 SUENRAT S Z L TRENEG ko
7=2EZ 5, PMyas & Oz iIZDWTIXBEFRAER D & E kD HE
MBPRAUZOREMES Roz e EZ 5N 5,

CMAQ HEIZX W ES N PMys & O3 BEZ HADKLTE
YRS REBI & PR U 7, B St 2 M 311 12R U Tz,

42°N T . T

®—e@ Hinohara-mura /Q
e—e Yokohama-shi Tsurumi-ky ¢
40°Nj{ ¢ ¢ Sakai-shi Nishi-ku

& < Kasaoka-shi
<4< Sakaide-shi

R

3£"WJ; %@”W
o a‘%ﬂ?i/\/

32°N Q@J

of

130°E 135°E 140°E
3.1 REFGRH R BLHAT O fLE

b

\.\’

30°N

PM,s5 & O3 O HEEED R Z 2N 2 3.12 &KX 3.13 (2
mUTz,

Monthly Observatoin and CCTM Output PM2.5 [ug/m3]
(a) Yokohama-shi Tsurumi-ku

(b) Sakai-shi Nishi-ku

30
25
20
15
10
5

?an Mar May Jul Sep Nov Jan Mar ?an Mar May Jul Sep Nov Jan Mar
20122012 2012 2012 2012 2012 20132013 20122012 2012 2012 2012 2012 2013 2013

25 .(C) K?saolfa—sh‘l ‘ 45 ‘ !(d) S'akald‘e—shly
40 f : 1 40 f
35 35
30 30
25 25
20 20
15 15
10 10
5 5

L 1 L L L L L 1 1 L 1 L
?an Mar May Jul Sep Nov Jan Mar ?an Mar May Jul Sep Nov Jan Mar
20122012 2012 2012 2012 2012 20132013 20122012 2012 2012 2012 2012 20132013
e—e Observation SAPRC-990MEGANXMOZART CBO5XMEGANOMOZART
~—  SAPRC-990MEGANOMOZART SAPRC-99XxMEGANXMOZART CBOSXMEGANXMOZART
SAPRC-99xMEGANOMOZART

3.12 A543 PMy 5 2 OB & o Hig




Monthly Observatoin and CCTM Output O3 [ppmV]
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