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Differences of Three Methods in Determining Ozone Sens1t1v1ty_ in Nanjlng , ."
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Abstract: In recent years, ozone (0s) has become an Jﬂncrda%mglv yhlp,ortanl air pollutant in China. Identlf),l;lg the %er}:fﬁ\lfy of 05 t6;the precursors vohuile organ.w (‘om_'[a;gfmd%
(VOCs) and nitrogen 0x1dé% (NO) can help make e‘?feoltne abalqmem it;dfegles.. This study (‘ompaured»I three methods for deter{nlmng 0,-VOCs-NO, i(-“ﬂ%ltl\y,}q ilmulated
photod‘lﬁnlcal 1nd1(‘ator'\alue% arld sensitivity coefficienls dérl\éd frqm d l’hpﬁ ,d"' ensional air quality model ar,rd an- obse;lk’atlon based l?i}dt‘l OBM), with a case study Ilfl\ qLV mg an
054 polluthh event Lﬁat_'oé(‘dned in Nanjing in late July 201. THP I
similah spatial \arlatmns ( owr 50% of the grid cells” of Na)ﬁﬁ{g exhyf)ltmgd(‘ieppﬁﬁl 0 sensitivity). Howevet, sitivity ‘coeffigients identified a larger numh,er of areas within a
transmonai 05 sensmvm reg'Lne as opposed to the VOCs- qr I\ﬂ ilmlted regmf"e identified by the pholochemwal.jlz catoi‘ The aétérmmatlon of the latter was affgcted by th dopted
th-res'lfold vglues [The OBM relied on the quality of the pbse?’an@nal dqla pr example positive biases in obser\wd Nchould lead to an underestimation of O sensitiv 1ty'lo NO, with
'the %M Dunng the hlgh‘pollutlon perlod the three methods} gxhlb,lted 51gn1flcant di‘spanhes The photoche‘lﬁlcal 1nd1cat0r tended to suggest the VOCs-limited condition, whereas
the' OBM alftl sens'ltlvaﬁ' coeﬂlclemﬁnchated the NO, hmlted. or transitiohal llﬁ.gﬂﬂ—.;.f ;

o nt; air quality model; observation-based model

£ owed that O; sensitivity based on LHP pholorhemlcb* indicator and sensitiv ity copfﬁclen.ts-demomtra

Key Wosds Mone‘(o sensm\ ity; photochemistry mdlcdtor sensitivity cog
II l'I

J'-'

UEAF , BE 2 3T AL R Tl Ak i A T R, B4R
(0:) B N 2 R N E S RY 2 — . 5
o AT 3B T O (AR BRI B 23 77 AR 2 A A s e, 3
BRI 2 G A0 M RGBT, Wi 5
TR A Y R R AR R AR L
Bl AR RAL AL S 4 L 2013~2020 4F, 1 [E 0: 1A
RO BCB A Th i, 15 Yo 30 R R 3 23 05 o o v 1Y
RECABAS W 3G ™, 2 A e P Y Bk = A R
K= LT R IR HLIX, 0575 Ye iU R 28 HY

T ML T O, T 4% & MR DL S W (volatile
organic compounds, VOCs) M1 & & k¥ (nitrogen
oxides, NO,) £ b G4k SO I B, 5 i 149 2 18]
FEAE S 24 AR M D6 R AR O3 IR B 43 506 i 4%
W -HE TR A 08 0 L K O A= 8BRS 43 BN O, 45 1]
(2l NOBUE) X VOCs # il (5 VOCs S IX AN 25
] i) X (st U X)L 0 A i BUER M LA B
b2 A4l . B0, i S B R AR — 2 R

FARATFFNTG e HE RS O T L Bk = 4R VOCs U X 2
B3 A A T O IR DR T XU b X T N O, BURE X 53
A AEBR = AR XU KB DX A b T T 2R S s )
TECHE R BT, 054 BUAE 1 d T2 15l VOCs BUgk ] NO,
RORR B B A AR L i ANl R AR R R IR T, O
BRI A 2005 4F- S VOCs F5 il , 2013 47 % 2% g 3 [ 45
2 U 05-NO.-VOCs BUBE , % 1 1 Fh-27 1) X 3
0575 YL B 45 BUK B AT 1 258 X
ST X A8k O, SRR A 1) 5 1 T LA 43 S B T L 17
FE AR (observation-based model, OBM ) 113 T HE i 1Y
57 (emission-based method, EBM) 5% . H.i, EBM
T3 VA = 4 a5 U R A A TR Y R B R

Yrfm B EA: 2023-01-31; 1&iT HH#3: 2023-04-22
ES£WE : VLA HARHE MG H (BK20200815)
EZ BN AP (1997~) Lo Wi BF 58 A, =BT 1) o 28 /<R
BRI K AR TR A BT L E-mail 120201248094 @nuist. edu. cn
* W AFAEE , E-mail:momei. qin@nuist. edu. cn; jianlinhu@nuist.

edu. cn



636 E78 5

B 455

(high-order decoupled direct method, HDDM ) Fll5:& 7 ¥
(brute force method , BFM) 45 , 7 [ A #h 14 47 K & i1 F
FEREHI L BRI SN Gk 2 8 bR vk R 5 ik
J52 A DG B ¥ ey ik B3 A i A Y LA L B =
23 A R R T T W O, A AR | R R i ]
i 4 U8 % At T (integrated source apportionment
method, ISAM) ¢ 5 %8 Ji fift Hr ££ R (ozone source
apportionment technology, OSAT) /£ O, & i fift B 11 3
fith =2 TR 5 PR 0 O BBURR P (1 SR AN 6] T
W, X 07 B 25 SR FT R AR AE 25 5 . B, Xu TR B4
i 3 T EBM (917 5% 23 M AR I OBM 541 6 3 i
F2 % 3 7 (relative incremental reactivity, RIR) [ 75 1%
FE VU T [ B DX O SRR P N A7 A 35 22 5%
OBM 25 0 £ 3 /s A b 0,42 1 i VOCs #7 . Dunker
S AT EMB Y B3 K AR 7L (decoupled direct
method , DDM) F1 OSAT Xt O, £ B U 10 40 5 , % 0
T 5 [ 25 BRI 3t DX B — R S T5 Yo AR, P
23 LB B 2 A8 AL g 4T . R AR ik R IR 7
AN I AT F K, {H X 45 7k 1 1 i e X
O, U HE LIy T HEE A 42 | ;=;«.
T 2 %kLaAuﬁg%**UE
ﬁﬁﬁﬁ%%ﬁ%ﬁ@%ﬁ”mshﬁw AT
LR%U?EIE:E X % 0,-VOCs-NO, R &”ﬁw%% ﬁlxﬁﬁ
%uﬁﬁﬁ 2017 47 H R AT — mo#”&%%ﬁ%fﬂ

ﬁﬂJ{ﬁfﬁﬁﬁfEﬁi?%ﬁimmE’Jg’ﬁ%?ﬁa f-’ :

ﬁiﬁﬁﬁ;’?é&/zﬁuﬁ?wﬁ'ﬂﬁﬁ OBM J5 i , H1 i § }?Fﬁ
&,ﬁ\ﬁ:%% PE 55 05-VOCs-NO, SN 530 T % ik
M 57 [\ . ASHIF 9 AT 4 v AN ) 5 2 0 T O B0 )
%'JE’JiAiR,u%ﬁjﬁr“ﬁﬁn_%ﬁ/i?ﬁﬂzﬁﬁxﬁlﬁﬁfﬁmﬂ?
075 YL B iR R I SRl 24 525

36°

N

34°

290 3 I

N3

A
‘o 4. .é‘_

30°

28°

32.4°

0 60km
[ I

118° 120° 122°

124° E

M# 57 &

1.1 CMAQ A& & MITAk

AR ZE A8 X B0 45 SO0 AR CMAQ v5. 3. 2 48
UK =/ X3 2017 4E 7 H 22~31 H 19 0,75 YL F 1F .
B X an 1 1R G K = A X LR L -
VETT WL | A DA i X T A 5T O
F P BT AL T = A ot IX 8. BERR A 4 km Y 9
& 43 BE R S AR 2% SR B SR ) sapre07tic, %
J&EHL I R F AEROG6. R 1 165 38 55 B4 F 5% e 4 1
1) 2017 4 4 = A DI S IR 0TS e W HE TR
BABY R 8k Y, K A LAA XA R R HE i
W R 9 A K TF K 2 KRB HE T B (hup s/
www. meicmodel. org) H1HJ 2017 4 MEIC HERLIE 5. A=
Wy U5 HE TS T MEGAN v2. 1 8 1 48 L0 *%i%
5% K e Hl BB FINN 3 $5° CMAQ A
WRF v4. 2 i S A . *%Tlﬂf%cjﬂ.}mﬁﬁﬁ7ﬂ
19~31 H , Jrhie 3 d /E 0 5 3h ik ] U/H/J\%JHZA%
o A5 4B 45 %@QWQWWMQﬁU %a&h
w“ﬁﬁ#ﬂﬁﬁ@ﬁ%ﬁ@fmﬁmmmﬁﬂm
&W?ﬁﬂﬁ%mﬁmhﬁmT‘ﬁﬁ%ﬁﬁ
NMB=13%, *T/&'ﬂ?ﬁ}m% NME=24%, fﬁa@%%@fw
0.93, LE%HT”FUTU&%%EIM%E 0,3#5 ek
[ B h OBM%*EXTJ’ILE’J”*@' 3y A (UL T 2,313)
VOCs 1 NO 75031 /) ElﬂEéa‘ElJ SEUE 1T T X
I, vVOCs I Nozﬁ%u%mmlﬁﬂ%ﬁa‘é%%&tﬂﬂﬁo.s
DL I, 2 BBE UL (E 5 00 0 1 7 8 A 3 5 ol — 3.
ot NO, 5 WA #8232 (NMB = 1%) , 1fii VOCs [
L UL A BE WL I 7 7E — € = A (NMB = 79%) , Il &=
(9 VOCs 9 Fh A BR 0] B th & 5 BB LAY VOCs i T
SR 7 i PR 22—

32.6°

O WEX
Q@ HitEIX
Q@ HIFX
@ ZRKX
® #ifX
® WA X

32.2°

118.4° 118.6° 118.8° 119.0°119.2° E

B EMXERERITERX X

Fig. 1 Modeling domain and administrative districts of Nanjing
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