B23% My - Vol. 23, No. 4
1999 % 7 A Chinese Journal of Atmospheric Sciences Juty 1945

Xigte e85 LLA-C #l%I8
U aE LR
Rl THE BeWH X7 B ®» FITE4

(FEREER YRR ATHRRYEN S AERTE A LRE, 3 100029)

P E  LILLA-C L vERE. FINMHC]/ [NO LR R 1.79. 7.14, 286 £ T
W TR B EE (ROS) MEBEE. SREWROS BATE LA MTERET
HMEASEKER LI SES LLA-CONHELUNER, BREYEPRIEIRFES
(INMHC]/ [NO,1>12) B ROS MBS LLA-C YLA B M SR, AR fEn
TF. ROS #M3 OH M#MMEEFR#. BEAXSHHYEBHINMAC]) INO I RiEH
ROS W= T2 B 7 B i # 2 SR R Sl 2 o] 77,

X FihEe EBHIEC EREER HELY
1 3|§

SALENRME K TSR — ~EBEARES. ERRRE N RS
f, FASFZAXEENAENHERL, B LLA-C MLH". e v i,
RADM2 #L#1"A1 RACM #LH11Y. et — BB A& L E M H 8, xRy
Bk HEVGHEEYHEEELARRYE. BAXHARERSE DEPEDRT
/DB RS AR B TR R B M R B A K e s R, ETFR A
ERA, WAMESE ALW SUEIS BB 7 4 58 T E S K SR 1189 3

- eE®E (ROS), HLESHEMAXMETHHLHE. ROSHRANESE 31 4

A S2AMEERR, SERRMANGIMERAZT. ARMANMGORTEITRES
FXMT 5 ERRARTMLAEL B GE. TEHBERENMHC]/ [NO R E
T LLA-C YLl 3 HER oA 7 ROS MR BAIRE 17,

2 LLA-C#i§5 ROS A B EHE

LLA-C HlHAE 12 4 Z 7R, BXE#EHULE LLA (35 276 thEd
£) BMLBTE. LLA fifliEd T UCR BEERRHNER". LLA-C 5 LLA M
SRR R K 2 0 LLA—C HLE AT F15 38 B0 1 0 B 4 — IR U e Bl e,
E3, STEM-II St 2R T LLA-C $LHE5, 364 LLA-C MLHFTEE 53
AR5 EE G SESNASC. HHEF BIKIE SR L 2E 5 SRR R E S H

1998—04-07 (B, 1998—05 30 W Bl RF L 7%
» AVABTEBNSRERNE (KZ951-A1-403—03-03) R #EEY




L EHGE: KEMHREFERS LLA-C fkd S ae 423

HEEZ A X RERBEBRSIEM (QSSA) ke kR E R A TR R
IR S FER MBS, RENE R 30N, B THRETHE, ROS 8= 6# Ri
3t A i Rl Ak ERSESFGES. Wk L HSLEKNREFEMEESRT
LLA-C #L#l.

#F 1 ROS X 5TEERy 5%

&g (11) DA (200
NO  NO, HNO, SO. |HCHO RCHO H,0, HONO PAN  CRES DIAL
sor 0, CH, ALKA|GLYX N0, HNO, NO co OH HO,
ETHE ALKE AROM MCO, MO, RAO, TO, TCO,  CRO,

3 EHSH

SHALZEVHI R BRI E IR REE. RSN, EERENY
SAHE EINMHC)/ [NO JH R E R KPR EE", %R =MINMHC]/ [NO L
# 179, 714 1 286 R FEREE

(NMHC) #%A{E, &, HHHR (L% 21 IREE
2). NMHC F&##4HHMITRLs%E WaEf 109 oo |INMECI/ [NOJ
XHK(13L. CO 0 SO, ) #) i ¥ B 53 B B Al 600 100 179
300% 107, 100% 107, Afums, @ —2 300 50 714

. ) ) A3 150 25 28.60

B RS BR - R/ E 107 107,
SAELEUSESFERE (RESETEFEMX. HERNARRER 298K, £, 4
A4 SE 120°E, 40°N, B By 60°,

4 HPLER

AE. CEAR -RARRERSAER R A= AMER X = R
MREGETEH MM LB HLRE. B 1~ RENEEREFET.
LLA-C HL&If ROS % 0;, NO, NO HEMHMER, afEH, XERE Al
A2 8 A WI{ES4 T, ROS H#aEes B EBH EEAIH S LLA-C Yl
B R, fit, 7E[NMHC]/[NOJ=179 8 7.14 (#thEHF Al A2) AT,
ROSHMIAMAEMBRET LLACHAMNBINE, XARMEFHF AL =
[NMHC)/ [NO MR #ifd (FMES&H A3) MyLETE R, 6 ROS BAR
EATERRREEREEATHXSFERREHA. B A= MEN ERAHE
OH (@ 1), —¥i5fety PAN (H3) 43 HAEINMHCL [NO, L 2. W &
HFRYLGIE A RSB, HNO, MEZLREEHEPHEHLT (<714, B
VLSO TN G RARRMAE, B0TFE 2 FEMERY: 4[NMHC]/[NOJ>12 8,
BRI R A& e NMHC SRR Kb AR TR EUR, TEBKET NO, i
AN, BEASPINMHC]/ NO L E S A0 4%, % 100 £5" SRARE




424

* < B % 8
800 00
o) E .
3 d00f ol ~ 0k .7
=] A o) .-
z el z //’__'
0 1 1 0 PR L
0 4 8 12 7] 4 B 12
40 0.03
. N i o M
=] . (=4 .
: iyl S L. . : 004} "
L . 3 : *
© et o R
D . it D L L
0 4 B 12 0 4 8 12
H] ENHEKEALT, LLA-CHE (B #ROSHIZ (KR MEEEE
400 300

NO/ 107

0,/ 107

NO. 7 10~

600
a0} 1L
Y <
.’ &
.7 Z
200} X =
”.
0 = :
0 8 12

2 ERIEAH A2T,

L L

Q 4 [ 12
P
I"
-
.t

" AL i

0 4 8 12

LLA-C HLigl (H£2) # ROS HU (3EER) MYBiCIEsM



44 RREE: KEEEEERS LLA-C LRI S g b 425

NO /107
NO,/ 107*

1000

BOG - =

600
40

0,/107

4004

PAN /107

200

[} 0

-" M W~ 1 1
0 4 3 12 0 4 § 12

M3 fEHHES AT T, LLA-CH& (B # ROS M (X5 HELER

RS NMHC lEHM T NO, SEXHESFEHEURT O, HEREFERHT NO,
AR A, TR, ROSHEAATLERMAKTREM PAN B HAME AT
T8, RELEAETDSON,. AFEFNSERFENRAENKSH
[NMHC] / [NO, |t s # B WAL T 12, MTiSIRS A e ERNERH BN
#. OH M##I7E[NMHC]/ [NOJH 2 & F 12 6. ROS #EIRYHIN & K[ T
LLA-C i, B¥E EFEEFRANNE.

5 &it

AEHIEFIE (NMHC) 5S8R kY (NO,=NO+NQ,) a4 EHEK
W =FI RS, B LLA-C HlE v, RAMBRKNRETRURMEREE. 3
ROS M EMEH T TMR. HREAE=FTEFGT ROS #HABAHS
LLA-C L MM S Bd —HHNEE, BRAAEEFRRRERR ([NMHC]
/INOJ>12; METWRALEN 14 S5HEN 28,6 HEOISGRERHIL) HEET
ROS #4484 0, NO,., NO, PAN MIPRME 4 Hhikar{i, OH KENEEZMEST
FoBEA, HENE. REXSHRERINMHC]/ [NOJTHREE ROSKLATLE
BE WA =R RS A TR,

$ £ X W

1 Lurmann, F. W., A. C. Lloyd and R. Atkinson, 1986, A chemical mechanism for use in long—range transpart ./




426 x4 B % ERE

acid deposition computer modelling, J. Geophys. Res.. 91, 10905~ 10936,

2 Gery, M. W, G. Z, Whilten, et al, 1989, A photochemical mechanism for urban and regional scale computer
modelling, J. Geophys. Res., 94, 12925~ 2956,

1 Stockwell, W, R, P. Middleton, et al. 1990, The second generation regional acid deposition model chemical
mechanism for regional air quality modelling, J. Geophys. Res., 95, 16343~ 16367,

4 Stockwell, W. R., F. Kirchner, and M, Kuhn, 1997, A new mechanism for atmospheric chemistry modelling, /.
Geaphys. Res., 102, 25847~ 25879,

S OfRME. FERML. 1992, —ER TR K TR UM, SRR, 12,182~ 192

6  Atkinson, R, A C. Lloyd and A, C. Winges, 1982, An updated chemical mechanism for hydrocarbon ~ NO, -
50, photo-oxidation suitable for inclusion in atmospheric simulation models, Armes. Enviren., 16, 1341~ 1355,

TOMSE. MEL. ®EN, 1997, SHREE ESOMAGHAALER. PERE (DR) 27, 380~ 384,

% Carmichael, G. R., L. K. Peters and R. D. Saylor, 1991, The STEM-II regional scale acid deposition and
photochemical xidant model: 1. An overview of model development and applications, Atmes. Environ., 25, 2077
~ 2090

9 Chang, Y. 8., G. R. Carmichael, et al, 1989, The transpart and formation of sulfates and npitrates wa ceatril
Japan, dtmos. Environ., 23, 1749~ 1773,

10 Odman, M. T., N. Kumar and A. G, Russell, 1992, A comparison of fast chemical kinetic salvers for air quality
modelling, Aimes. Erviron.. 26, 1783~ 1789,

11 Hesstvedt, E.. Q. Hov, and 1. A, Isaksen, 1978, Quasi—steady—state approximations in air pollution modelhng:
Comparison of two numerical schemes for oxidant predication, Intern, J. Chem. Kinetics, X, 971~994.

12 Carmichael, G. R., L. K. Peters and T. Kitada, 1986, A second generation model for negional—scale trausport /
chemistry / deposition, Atmos. Environ., 20, 173~ 188,

13 Leome, J. A. and J. H. Seinfeld, 1985, Comparative analysis of chemical reaction mechanisms for phetochemical
smog, Atmos. Environ,, 19, 437~ 464,

14 FLE. WEL. B4, 1998, SRE. TRRATHLEEEDIETIMNORATRE, KSB¥ 22,25~
31

I5 Finlayson—Pitts, B. I, and J. M. P. Jr,, 1997, Troposperic air pollution: Ozone, airborne toxics, polycyclic aro-
maltic hydrocarbons, and particls, Science, 276, 1045~ 1052,

16 WM. FRAA. MEs, FER, 1998, PEBHNLEHESRAT, LRIEER (AREER
34, 392~ 400.

Comparison of Simulation Capacity of a Simplified Regional
Photochemical Reaction Mechanism with the LLA—C Mechanism
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(State Key Laboratory of Aimaspheric Boundary Layer Physics and Atmospheric Chemistry.
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Abstract  We have compared the modelling capacity of a simplified regional atmospheric chemistry
model (ROS) with the LLA—C mechanism under the conditions of [NMHC]/ [NO,]=179, 7.14, and
28.6. The result indicates that the ROS model can show the general trend of changes in the concentra-
tion of Q,, NO,, NO, PAN, OH, HNO;, and so on under the three scenarios, but the concentration of
0,, NO,, MO, and PAN eacept OH predicted by the ROS model can be approximated by the LLA-C
mechanism only when the initial ratio is greater than 12, Considerably high ratios between NMHC and
NO, in most areas of China suggest that the ROS model is applicable for regional ait quality modelling
in China,
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