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Abstract The Nested Air Quality Prediction Model System (NAQPMS) coupled with an on-line pollutant source

tracking module is utilized to estimate the contributions of the air pollutants, i.e , SO, and PM10, from Beijing
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and its surrounding areas to urban Beijing under the air quality assurance program for Beijing Olympic Games quanti-

tatively. The results indicate that: 1) The contribution of the local emissions of Beijing is predominant in the SO,

and PM10 concentration in all counties except Pinggu County, especially in urban Beijing, where the contribution of

Beijing emissions exceeds 80% of the SO, and PM10 concentrations. 2) Under the pollutant control measures in the

air quality assurance program, the contribution of Beijing emissions to the SO, concentration in urban Beijing re-

duced significantly, and that of the surrounding areas (Tianjin and Hebei) to SO, concentration had a slight decline,

thus, the SO, concentration in urban Beijing decreased significantly, but the contribution per unit emission of Beijing

local emissions increased. 3) The contribution of Beijing emission to primary PM10 concentration in urban Beijing

decreased significantly while the surrounding contributions had a slight increase, and therefore the PM10 concentra-

tion also decreased under the air quality assurance program.
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Fig. 1 The three nested (a) domains setup and (b) source regions definition
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Table 1 The emission under base and measure scenarios
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Table 2 Statistical parameters between simulations and observations from 325-m meteorological tower in the Institute of Atmos-
pheric Physics, Chinese Academy of Sciences (IAP/CAS)
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Table 3 The contributions of the SO, concentration from Beijing — Tianjin — Hebei source regions to urban Beijing under the dif-

ferent scenarios
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Fig. 3 Contributions of the surrounding areas to monthly mean SO concentration over the suburbs of Beijing: (a) Including Beijing local

contribution; (b) without beijing local contribution under base scenario



<5 O

668 Climatic and Environmental Research

BOoMF 5 15 %
Vol. 15

19 SO {5 G W WIAE P R df X B (B3 il 1K)
A APRTTHR A5 TR T SO, T3 4Ly ) 3
P IEE X B GER, B 113k, 7
F) . RERERR . B SO, kAR IE A b 3 54
fLs ZREEERIY K% SO, SR 2% 5 REE.
FE L RS =R, £ X B A7 JE 1 TR IXRE e A R
55O b PR A E % D) AE OGN 5 — O T Gk
NAQPMS 8 B A I 25 X B 5 PR IR &
A

AE T O B IR/ IX SO, A1k BT Rk
FEORARE . KAy A i 45 U XX N
X SO, TTRRRLHE LR 3. (HAF—HRMJE, ZTTHRAL
FRGE RN T S e H R B SO, # i 7 &
8 i R PR AR TG i ah

H L4 AT, B A4S DX B b v G i
TUERAY PMI10 {5 3« W1 7E s PM10 ¥k 7 32 %,
TURRE 3 EL Yt 5026, 4a il b mt 45 X B30 i 1
PMI10 ¥ B 5 B ik 2 455 il b 5 7 1 J0RE 97 HE 55
e X B, AR R, X
XA H— W PMI0 ¥ B2 5Tk IA 12.8 pg « m ™2,
X —HE 5 P SO, e B2 T i ok o5 AR R
N HBAR 2 R HAR AL BB K H T UKL ) HE R e 5
FAE PMI0 W BER TR, dbnt. REEUR Y 51
BRREAHY, &5 1/3, HABIRX oTmk il 1/3, %
Hhok PMI0 ¥ 32 52 i FLUR 2 4 0 JAR 15 1) AR B IX B
CR2%, @M SO, J8 1 5Tk — vk PMI0 ¥ 2
AAE 8. Tpugem™@, 7.3 pgem ?, Spgem Y,
FE PMIO 5 Je 20k B B Y7 . H PMI0 ¥ 51
ik o5 ZR BRI EL AR IR BTk 5000 A b5 ARAE, R

115°E 116°E 117°E
(a)
Q"}K%I‘I N
@ FRX  mzp
FEPRE e 16
W%HZ‘
2 MR IX 2 8
BFX
@ ®
F40°N
X 760
 Cityname CD T3k X 353
@15 =K e @ i
== BJ mm LF 29.8
=T  smsH ®© o XK
= TQ  mm Other «©

YR = BB A — Ik PMI10 ¥ B 2 5T
BRI s SRR D EFX R GER. BF. 113k
) A —k PMI0 STk 48 £ A R 8 TE
Pyt Al i1 — Rk PMI10 STk 7 = s, Bk B
PMI10 X5 5TERFFIE S SO, A 2251

JER PR S SR LR 3k X — ik PMI1O 5 %
(1 32 B o 1k PR X, 2o BN IR sT Rk Y 2/3
(T D, Y/ R AR H X STikseR ik 2
0.32X10 "'pg e m * « t' = a; [HEHLATLIE H,
JA i X3 N X BTk 1.6 pg » m*, /T
G YR BTk, B TR\ X R ) s R
WEA AL B B X BURL Y R B, 8 IR X
PMI10 HEak 4zl .
4.3 BAEMBHIESERRIRERRRUETK

AR SCHE S s s T A O\, B
FERBE T Z X0 N X s B i 2 )t PR X
WA A SR R EE S X, AR SCE E Ay
M 5t A Ol HE 1 it X 38/ X SO, . PMILO ¥ JiE 5
Wi, 3 A ek HE A 5 R B9 SO, PMI10 ¥ JiE & YA
A

M 3 Al BRIk K R IK AN, & TRIX XL
SN IX SO, HF- 2 ok vk BE AR A TR, &I IX
A 109 SO, BT 228 B T BRI\ X SO, MR B2
PRE . REXTIR/A X SO, 5Tk He B T Rl B i 5
[, Jbmt At SO, HEHOR /A X 57 ik v B2 350%
WA LI, shEX Il Reli B, — 5 T
HER R Uk A0 5 R 1 2 BRI INRCR . 5 — T T
At st SO, HE I W7 FE R T i b X, A<
HE s Tk A A g SO, 1) S s . A L HE

115°E 116°E 117°E
(b)
SRR
N e 3:%%[2 ?‘gg.
A e

AKX 128
nggis i XX 5

40°N
FIE-MELS AT
. < 6
o Cityname %?( s -
- 5
i.lﬂ(’ —1BD A @
—H 23 57 KN
= TQ = SH \5 4
= Other ‘

B4 [FRE 3, A% PMI10
Fig. 4 Same as Fig. 3, but for PM10



534 FHES . bt s 2 PR R 7 58 mU b X R T PP A
No. 5 WU Qizhong, et al. Assessment on the Effectiveness of the Air Quality Assurance Program in Beijing ... 669
F4 TEABRTREHRSEXIILRE/N\X—K PMI0 5k

Table 4 The contribution of primary PM10 concentration from Beijing — Tianjin — Hebei source regions to urban Beijing under

the different scenarios

SfEdE AT 5
B BORHY K H BT BIMRALR ST ONERTINE T SN E RSN
TTRRHE /107 g » TR BCR/10 g e TTHROE /107 g IR BR/107 g -
PIX /pg s m™3 mPetlea /ugem™® mPetlea /pug s m™3 mPetlea Jugem™S mPetlea
BJ 26.06 1. 31 33.68 1. 69 10. 35 1.48 13.22 1. 99
T] 0.28 0.01 1. 29 0.03 0.23 0. 01 1.01 0.03
TQ 0.02 0 0.13 0.01 0.01 0. 01 0.08 0.01
CD 0.02 0. 01 0.15 0.02 0.02 0. 01 0.16 0.02
ZJK 0.08 0.01 0.55 0.08 0. 09 0.01 0. 64 0. 09
BD 0. 30 0.02 1. 37 0. 10 0.24 0.02 0.99 0. 09
LF 0.15 0.07 0. 39 0.18 0.14 0.07 0.38 0.18
SH 0.01 0 0. 06 0.01 0.01 0 0. 06 0.01
CZ 0.01 0.01 0. 04 0.01 0.01 0.01 0.03 0.01
XH 0.01 0 0.01 0 0.01 0 0.01 0

JCTTRRASCR G s & 3 U5 DX 3k X SO, H 3
TUBRRICRE AR A K. BRARTE . 5K 5 1 U8 XX I/
X fe K H 4 57 Bk o B s 1 I Ak, ] 300 A R DX
ANDS NN 7 ) S A NS D I < i
WeREARRL, TEUAH 1 R A A e b T SO, MR EE B
HHEH.

TEWCHETE 50T At s R Iy JB0RE ) HE ik
(F D, HIUR AR 5020, [A] i ) i o ¥ s 5 40
WOREYIHEC, K PMIO HECH 28 T3 t« a T HII
F 24 J7 teat, Ak PMI10 HEjdcd 145 J7 tea !
WE 124 7 e a b, HIHEIO) B N T AT
H % 4 AL, Bl HRRE T b 5 Al HE O 3/ X
— K PMI10 oTikvk B 35 T B, H P on ik i
H 78.483 pg » m * FFEF] 38.902 pg » m™*, K
H Y DTBRM FE L 97. 932 pg » m* FRER] 47. 140
pg e m Y, TUERVEEE R TR 5020, 5 0LIR T,
TUERMR BERCR IS A B I, S A atTs P IR 7R RIS
FUR R SO, M JE TTERASCR SRR IEA L.

B TQURIX Ak, 4% 3 B 2 U3 XA I/ X —
K PMI10 Gikvk B2 #fms A E o, F2 R TE T4
300 1 DX U ) L T B N T A 0 s R
S ASORE 8 FE /N T SO HERCEIE, A it
JA X5 3k N X SO, BTk BE T B 1 % b 5t PMI10
DUHRVR L WS B TEs SR, PMI10 B gk vk
RCRIE I EL SO, W, 33 15 W 78 b 5% KRS Hi) ik
HEBC IR B 8] i H DX b 5t 2% BT ik 2 A T 4

I U T AL 5T B IR A [R] s D 7S
QEYHE R B EANE . 57, AEMHEE ST
JEAXS IR/ X — U PMIL0 Bk vk J3E 4 4z /) b
ST A PRI Tt %S 3/ X — I PMI10 57 kv J32
P, UETSRA T B RURL ) ) DA AR S8 m] LA
AR DRRORE T R FE

5 NG

AR A NAQPMS T8 Bi 3k, 2 # 3 e
s bRt 45 X B SO, & PMI0 ¥ B R 2R R, &
SR SO, . PMI10 SRR, 53, &KX
SL3Z JE 30 b IX 5% vie) A% BE 55 2L b 3L 85 V) AH OGS
B BN IX B i SO, . PM10 U5 YL 8
DUk o AL, Hoh kA X ) SO, . PMI0 ¥R
HAb SIS Y TR TR S 8090, K M IX Xk 3\ X T
HO T DTHR 2. 905 pg e m A9 SO, 1.6 pg » m *fY
— R PMI10 ¥R B, JE1mimkig SO, EZk A2 .
REFEE Y7, — Ik PM10 ¥k BE AR R 3 20k [ iR
YR E s AR T SO,, — ¥ PMI10 52 J& 31 5% Wi
| BRI e P = N o ) 5 BY R B Y R A L
BT . dE I YIRAES /N IX. SO, . PM10 ¥ B 5Tk
B ES. EHB/AX SO, . PMI10 B 1) 87T
FE AL 55 YU HE R .

IHEE R, dbat SR i 4% U X3 A R K
YRR T B0 S5 e KRR s SO, HERCIR . b e
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15U SO, TTRRHE L 25 0k /1N . A 1 P X B ok K
HANHI/A X SO, H P339 B STRkER A T R
PEAEDSHETE 5t F 3R\ X SO, - 35 e B 1 3% T %
AR E RIS 28 SRR SO W BEREK . [R] I i
FALR SO KIyEZHI, H AR T AdX,
ARG IR HERL SO, X AL 5T\ X 5T R A B
W, SRR, FERCHEE T, AERUECR
UL Y HE R A RTTS B33 N X PM10 5T
Rk A JBE A 2 /N, T i R DO N X
PMI0 ¥ B A S . Bk b et AT g i it
KL I DB A SR HT A RS ek R ik

W BLiE 2 UM 51, Bim 2 W] fe] Jb At A =5
TR IR E [E Prbn s, W s 2R BT R A
BT SR FEARR MBI P
By o DR B i 6 Uiz 2 D 1B] $RA T 0 BB B HExt Ik
HUES SRR DAL B2 2 Y 8] bt R ] i
ProsicEsE . Oyt et s 2 )5 2 U A BRI 5
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