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Table 1 Initial values and emission rates for some species

75 Y st X HiEHX
wi w1E HER 3 oA Herg R
(x10°°V/V) (x10Pem=3-5"1) (x10°°V/V) (x10°em™3+s7")

Oy 50 0 20 0
HNO; 0.1 0 0.01 0

Co 200 0 100 0

CH, 1700 0 1700 0

H, 500 0 500 0

H,0, 2.0 0 2.0 0

S0, 30 2.463 1.0 0.2463
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AUIEAE S5 B e BT AR A TR AR R) . A YR ELTE 5 3 X ) VOCs W F B0 FT 5 1
B EE % B Luecken £, MR FIRER 3 AMMERHMRFTE, HRX 1 k2.

£2 BHHEVOCs 5 NO, BWIE R HERLE =R
Table 2 Initial values and emission rates for VOCs and NO,

VOCGs NO, VOCs HEREHE  NO HERuE %
AR VOCs/NO,
(x107°V/V)  (x10°°V/V) (x10fem s~ 1) (x10°ecm=3-s71)
! 5 0.5 10 12.3 0.985
TR X 2 50 0.5 100 123 0.985
3 500 50 10 1232 98.5
4 0.05 20 2.46 0.985
s X 5 5 0.05 100 12.3 0.985
6 0.2 10 4.92 3.94

2 SRBRHERER

BRI 3AFE, FELFMFE 2T VOCs & NO, #9911 1.k 10 #1 100.
FRIRXBRT4TEMBR (RRFL). SFH7EER 0, N, MERLE 1.

FE P OMYLEELIR O, WEEBE AR KA. X5 FES 132h, PR HLEE LK
O; W E 450 127 x 10°°V/V (CB4-99), 156 x 107 V/V (RACM), 140 x 10-°V/V
(RADM2), 143 x 107° V/V (SAPRC99), F{EN 141 x 1072 V/V, HIXixHE 22 R
7% . RADM2 F SAPRCO9 Ll Wk i, A M P HEZEE AR K. CB4-99 L ¥ {E W
i 10%, RACM W& T8 10% . XfF NO,, RACM &% NO, | KL &E FHE=
FOLIE. XTI 6 K, MR HLEZLIN NO, IER KESHIA: 1.28x10°°V/V (CB4-
99), 2.50 x 107° v/V (RACM), 1.43 x 10~° ¥/V (RADM2), 1.30 x 10=° V/V
(SAPRC99), FHMH N 1.63x107°V/V, HXTRERZE RN 31%.
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Fig. 1 Results of O3 and NO, in scenarios 01—03 comparing four mechanisms
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RIMFE4FE T OAPLIRLE 132h B O, 71 NO, MIZR . FHE. ML K
MR ZE . XTF 05, MXTARAEZERM VOCs/NO, A %, VOCs/NO, B AKET, MIHR
HERERMK; VOCs/NO, BEE, HIXIRERERK. HEX FAMIRARTFHHERX
P, MXEK R 0.9, BLEEHPLIERN VOCs M NO, 4L 3 2 R EH VOCs/NO, Bt KM
B . %F NO,, WRHLIEAE 132h BRI bR SRS .
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Table 3 The results and comparison of O; concentrations from four
mechanisms at the final noontime (10°°V/V)

RV/%
HER CB499 RACM  RADM2 SAPRC99  Mean

CB4 RCM RD2 SPC RMS?
1 127 156 140 143 141 -10.4 10.3 -0.82 0.94 7.34
2 9.0 191 132 84.0 127 -21.9 51.2 4.09 -3.3 32.5
3 880 1120 848 800 913 -3.63 23.1 ~-7.13 -12.4 13.7
4 2.8 28.1 27.0 25.1 25.8 -11.6 9.2 4.98 -2.63 7.92
5 19.6  33.6 26.8 21.1 25.3 -22.6 2.9 6.26 -16.5 21.8
6 2.2 515 49.5 49.0 48.1 -12.2 7.18 3.00 2.2 7.30

1) HXRE. 2) HIXHRERZ . R% (RMS) = (2 (C; - Mean)?)/ N)®*/Mean.

4 132h BT PUFRHLIEAE R NO, YRIE B H L3R (107°V/V)

Table 4 The results and comparison of NO, concentrations from four
mechanisms at the final noontime (107°V/V)

HFE CB49 RACM RADM2  SAPRC%9 Mean R%

CB4 RCM RD2 SPC RMS
1 0.36 0.71 0.52 0.49 0.52  -29.7 36.4 -0.41 -6.24 23.7
2 0.23 0.60 0.29 0.19 033 -29.4 839 -122 -4.4 49.6
3 16.87 20.9 11.4 12.8 15.5 8.91 349 -26.5 -17.3 24.0
4 0.0280 0.0643 0.0527 0.0404 0.0464 -39.6 38.7 137 -12.8 29.2
5 0.0160 0.0727 0.0371 0.0217 0.0369  -56.6 97.1 0.54 -41.0 59.8
6 0.0729 0.150 0.124 0.113 0.115 -36.7 30.7 8.15 -2.19 24.3

TR AR HLIE L O, X VOCs F1 NO, ¥IMHAIB KL FR, UL O; M E XS VOCs
FNO, MMEHAT T EIHA, FREA SRS, ATFERT RARKEA, AMERA
A B VLA [RIALEE Oy AR JLXT VOCs 2 NO, I BURFRE .

MESATLUES, MFPLEENL 0, 8 8% VOCs #1 NO, FIEE S K 1—6 P H BT
I RYE. o HAFR VOCs X O3 EERATIMK, RACM ) o (AR R, VLW RACM A& & O,
B4 A% VOCs IR B K. b {3 NO, X Oy A A FT#k, CB4-99 I SAPRC99 Ky
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b A, B O, AT NO, IREZME K. b/a (RFEEAEFRM 1x10°°V/V NO,
H5ERFHM1x107°V/V VOCs X1 O3 AR B LLE. tE KRB ERS 05 894 BT
NO, WL VOCs MR BURk. MR STIA, F¥{EM b/a R 11.3, SAPRCI9 1 CB4-99
B b/a HES, WHEXEAMMERS NO, WEXT 0, £ERFEME K; M RACM fil RADM2
0 b/a (EMXTEE, $EHA RACM 1 RADM2 (£ & VOCs M EAHE R 0, £ RAHX B E
A TR .

AO; = aVOCs + bNO, (5)

£5 3% a, b Rb/aff
Table 5 The values of @, b, b/a

a b b/a R
CB4-99 0.663 10.4 15.7 0.910
RACM 1.31 8.95 6.83 0.893
RADM2 0.910 7.40 8.13 0.864
SAPR(99 0.447 11.0 24.6 0.862
Y {E 0.834 9.45 11.3 0.885

BRI M RI A1, CB4-99 F1 SAPRCO9 A HIH) Oy W% NO, [H¥ WE K, Hi,
ERxFmAE TS ERERR, MR EEFRBMGE NO, WVIE RHEM; Xt
F RACM F1 RADM2 #L3E, W5 [F) o fEBafh B NO, 1 VOCs 018 R HEAK .

5 #Zig

A0 R AR R L R R R R 2 R F SO UL CB4-99, RADM2, RACM,
SAPRC99 #4777 O, 1 NO, BYLLE:. IS LE R LI K VOCs A1 NO, HI9I{E & LL B A [ 3
¥ 6 A7 BAT 135h ML, @R B RACM F1 RADM2 L3 SR 4L 0; F1 NO,
W E, M CB4-99 #1 SAPRCY9 #i#ll O, F1 NO, ¥ SRR AK. 2§ VOCs/NO, B KT,
PURPLEE L O, WER AR, MTHEL 3, 4, 6 PHMHMIFERERN 9%; 4
VOCs/NO, R AT, PIFPLEBEIIZ R EZRER, X THE 2 M5 PRI R AERZE A
27.2%. 3 F NO,, VM EERUEEERE K, 6 477 R8T B R AW E N
35.1%.

W AT 0y 4 BLF NO, il VOCs RIS M A 1, SAPRC99 F1 CB4-99 # L O, A BN
NO, #UR# B & T RACM 1 RADM2. RACM F1 RADM2 # 1 05 4 % VOCs #J &R 2
ETHECHAVE. WAPLEEL 0, & R VOCs BREE N EZF W EE R & VOCs/
NO_ B PURHLEEREHL O, I EH B AMER. EASKEAEREAEUKIFH 0; A
NO, B, W YEZH THEARMERKNEUSRER.
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A COMPARISON OF ATMOSPHERIC PHOTOCHEMICAL MECHANISMS
(1) O, AND NO,

Liu Junfeng Li Jinlong Bai Yuhua
(Department of Technical Physics, Peking University, Beijing, 1000871)

ABSTRACT

A comparison of four atmospheric photochemical mechanisms (e.g. CB4-99, RACM,
RADM2, SAPRC99) was conducted by using the same initial values and emission data. All
mechanisms predicted Oy concentrations with minor differences in low VOCs/NO, ratios, and the
mean RMS error in these cases is 7% . While in scenarios with high VOCs/NO, ratios, notable
differences in O concentrations are found and the mean RMS emrors is 26% . In most cases,
RACM and RADM2 predicted higher concentrations of NO, than those by CB4-99 and SAPRC99.
The reasons lie in the different sensitivities of 05 production with respect to NO, or VOCs in different
mechanisms. Therefore, for selecting mechanisms in simulating of O; and NO,, it should be paid
more attention 1o the difference of these photochemical mechanisms.

Keywords: photochemical mechanism comparison, O;, NO,.



