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P
Abstract; A multi-level nested air quality modeling system was developed b, pling the meso-scale meteorological model ARPS and the community
L 4 y

8

multi-scale air quality model CMAQ. The modeling system was then applied to assess the effect of emissions in the Shijingshan district on the air quality

in the Beijing urban area in Jan. and Aug. 2002. The monthly average PM,, contribution from Shijingshan to Beijing urban area was 29. 68 ngem > in

Jan. and 32.09pg*m > in Aug. The daily average PM,,contribution was as high as 50g-m "> on highly 1 polluted days. Two air polluting processes
]

were selected, one was in Jan. and the other was in Aug. By analyzing the two p , a strong correlation was found between the simulated

contributions and the monitoring results. The PM,, contribution was relatively low and went up steadily at the beginning, followed by a sharp increase of

PM, contributions with monitoring concentrations. The PM 4 contribution rates were 52.89% and 44.78% in the two selected p , respectively. At

the ending stage of the pollution processes, the PM, contribution fell ding to the itoring results. This suggests that the PM,, contribution from

Shijingshan district to the Beijing urban area is large, and the quick increase of contributive concentration is one of the important reasons that the
monitoring concentration rises sharply on the selected polluted days in the Beijing urban area.
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WX, AT AR R b 2 25 S 5B A%
BT &R, flm,FAAABERXEE[EN
GYXERMEMANTARUE KK BELEY 8
R XM E e (ZEEE%,2002) , IAESEE
B Calpuff EEI THR U T U R b mHi S KR
BREH(RTH,2003)%. ERFARAARLEK
MARTERAABREMN G —EHRITTTRE
WEDM. RN, SZEXS5FEREEXH AR
HARBEF AR I R T W88 AR
AFRESZERNARPS RIS HE R, FHE3
REKAFEENR CMAQ EEBHEMARLRIS LY
HEBX AL T PM, 1.

ARPS R % H Oklahoma X2 i) X 2 Bk .0
F &, B 7ET] E ) Navier-Stokes J5 2 693 # 77
KR]BMER, K5 B 09 2 5 BF 50 1 X2 mik
85 (Xue et al. ,2000) ,55 MM5 ZH TS $#&EXH
W, EEXMREAREREMNBR P ERLEESH
W, EE, ZEAT U EFNRELETHXE S
BEERBEWR KL HE R (Chen et al,2005).
CMAQ ZEEEPA FEAMEIAETIRERE, 5
Calpuff SHERI L8, 5l AT L VLMI, R T Hxt
BRI T EU KRR RSP AR
Yy 22 (8] 49 F B %% ¥ #0 AH B % W (Byun, 1999) , i
B, AN EUN XS R KDRFE B RERE
KAFIERM INZHEXBENERANBRER
R RE TN ERE.

2 ®FFEH % (Study methods)

2.1 BAXRLRT
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B CMAQ REMA M ARKIERF A, BIUPIE
RS 5 A B0 2 (8] 6 7% B HL R, R TR B AR
A. K2k 1° x 1°NCEP 54 % KN ARPS 18
B[R, CMAQ K15 75 e IR 15 . 5045 A1 ARPS
RUEMSEGEERASR BTG LY EE
MZ AN, B ERHUXBRA=ZEMHRE, 2
R4 5% 36,12 F 4km SRR E RN B R LT
FEE- AP BHREREUSLZERY HEUE
FEFEPENTRBURR S BI85 EEXE;
HHEZEMXEAREEIL K, EIRETRHE
R E Al E, A A CMAQ MBIX KM S T H &
WEEHMRB LT (E D), HREERE
BABE 7 7 A b X5 R W HER R L T PM,
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Fig. 1 The inner simulation area and

itoring stations

2.2 ARAEER

REENFTE, AMERLTHEEZHNHNZE
WX IB TSR EE R Kb EE R R X E
fFde W WAL LT E A EH B IR K (BAE
) ULARE(PERE) KETURITEH(AHEH
4 , ER Y HE PM,, S0, .NO, . VOCs %. & R
REBMBERBEEDNKTFERMBEREIXE—
%, FAEFE K 2002 4E.

HEBIR KB L5, A K@ 2 E
K FPEEGEFHEEABEAMEE, BL T T
WMPBRBEFEL. RBERE&EXT 45m #75 §
R)EMAARHNEREELIFURASKHRS R
MRS RZR AEEMBEL S HEERISR
HEMEE RE BRYPOLELSE, 5% PM,,
S0,.NO, ,VOCs ,NH,.CO % , 5 R H A Tl
HE.TLEE RSB BFERERTER.GE
Bt GERR GETHA RBHRSE Kb, B
FINEBRITYWE P HE R 3L 1.76 FF tea™',
Y52 PMHERE R 10.17%.
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PR B SR 43 5 B3 2002 47 38 5 BLAR He R0 e
BEEPARURFHRAAHBEDTR, HFERE
RIANTEEIWMHARE REMSROFHEHE,
R Tl XI5 3 ¥ HE O b 5T 35 3 B TR IR
BE 38 13 % BT AR R R B AR AE 43 4 B 5T A R XX L
Rl ZRBHEHE.

3 #5X RS RIE (Assessment of the models system)

SRR 2002 48 1.8 AR KA LR
ERARBSGROAREHTRIE, B LR T HEE
R 2002 FRAAGEEH PM EHESEREZ
81 B9 B B AT X Ee 23 4, A B AP A E R R G R
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Fig. 2 Comparison of daily average of simulation and monitoring

PM,, concentration in Jan
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Fig. 3 Comparison of daily average of simulation and monitoring

PM,, concentration in Aug

FEEEARREZA, 8 AR 85% LA LM S
ERHARRZA, REEAENERAEARENE
Rk AL . B, T A Dk A S0 B R B R AR
T H R T PM 5 R LR TITH,
BRAEUERTUAREBRETTESHEERAR
REABL.

4 EH4 E (Simulations)

ARPS-CMAQ A # BRI B4 R B 75,2002 4
1 B4 fn 8 A AR IR W HEBT LR T PM,,
B FAER AT BN 29.68pg e m P F 32.09ug m T, R
BRE 9K 19.73% F124.61% . A £ 1L X 2002 4 1
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Fig. 4 Comparison of Shijingshan hourly contribution and

itoring PM o ration in Jan. 2002
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Fig. 5 Comparison of Shijingshan hourly contribution and itoring PM ¢ ration in Aug. 2002

%1 1A 8ARESHAMABYPM, ENEESARLERR
5 45245 #7 (Analysis of simulations) R 3

5.1 FREEM

Table 1  Comparison of daily average Shijingshan contribution and

itoring PM ion on pollution days in January
M 4. S BB A RUKA TS PM,, . Augus pgem
BHREBMEKES ENRES K EE B IFHMHERX 15 Yt A 9 TR B 49 5 R
F, TEK{E B & W 8 09 A8 b T A 2 AR AL, 45 B2 1A6H 57.91 235.94
EELEEENNBRAREECHENEER. £14 1A98 53.03 413.44
HMT1AMS ANBERRANMNENEEMRSA 1A 108 41.90 374.33
Tl X B9 PM, o 3 R VR JE 8 49 % LA 0% LA 3176 39715
AETTUES, b OREA NS LRE 1A H 52.58 .57
B0, 0L X B 575 e TR BE R SOpgem ™ DA o o
et REF= RS SRR RSN 173, e SAuA . o
’ - ’ 8A158 47.15 256.31
WREHAHRBMIKER 1.41 ~1.95 £5. B4, 8A17H 51.34 211.90
1R 6 HEMWKERKA 6:00 Z 16.00 #A, H 8H21 8 49.94 193.91

P RARAK EERES T 110. 5508 m ™, X F 4
B, ARSI AEREARURNE RS 52 ARFRIELHN

BEWEA FTHEI MBS RN AREESE 521 TATRLEYHIN 6 HRMEE]
R — A THS T T SE 5 R0, A 6 B PM,, 7 i 5 I ¢ BE 5 7 5 1l IX 5 R o B X

MK BE Monitoring ~ --ce--- % BRI E Shijingshan contribution
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Fig. 6 Shijingshan hourly contribution and monitoring PM,, concentration on 01-06-2002
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A MESREAESAEE R EIRES AR L
RAEREEENECRE RN —B . Faf, A
BESHXRE,5:0 FENEKRES T TF 150
pgem > (BB 18, TEA WK B B K, {2 5:00 B
ZE . GRYERETRES KENERLSREEFE
B0 E , B W ok B AE 2h IHE N T 309. 43
pgem ™, FERIR BB N T 163. 66 ug-m ™, B I i
R 52.89% R TA RSB X K5 LY H
BFRERE). X FESF S0, A PM, SR T R PRTS
NREMHASARURERYHEBRT SRR
SERMERTMRA HRER. WET)E BN ®KE
5RRER L ZIETIE.

5.2.2 8HARABRE NN FIRBRUBER
HES A2 HTF4E2 HT4,FENEY 1d,
PM,, P 3 Wi i B 223.39pg-m ™° , AR I K 5 R4
HE o0t W I B - 34 TRV B 57. 61pug-m . E

B B Moni

% AE{E Concentrition/(ug-m~3)

TAUERARGRIBFARILR ISRy TR
PM KESHRKENELBEBEN -, BHE
21 B 5 R BLR M B . LT/ 2 PM 153
T 20 H 18:00 FIEEat 150pg-m™, HZ£18 b
Ft, Ha A SRR E B ,21:00 RAFRILAMHKE
REARGRME R, SR KEFRAES R,
21 H4.00 MW EREZXD KR KME 337.9
pem P ARIURERYFREHREFECAREE
99. 62 pug-m , 7 i% B Bt 5 Bk WK BE A B4 {H 73. 50
pgem ™ o B Ws 0 vk BE M (H 164, 14pg - m T Y
44.78% . L EAHT R, BRA SRS R EHH B A
SRR ERYHRXERK, BER,ZEAR
LUy X 5 iR 7R B 4 R 3 18 K R M T O R O L B
BH—IEERA,XF—EMETRAEATHER
55,

ing cevv--- ARG K E Shijingshan contribution

H7 2002488208172 A168 PM MM ERESARLUREREERMELE

itoring PM,, ion from 08-20-2002 to 08-21-2002

Fig. 7 Shijingshan hourly contribution and

6 %451t (Conclusions)

1)2002 41 4 8 AR ARERLEERY
HeEBo LR PM,, 15 B 69 A # R K BE 4 B
29.68pg m >l 32. 09pg-m >, PGB EH K
H ¥ Rk BE7E SOpg-m 26 , WA A SIS R 54
AHEHTEE A BESRBROBWEK.

2)ZEFFE 1 AFI8 ARBERABOERLE
e T RRIR BE 5 M 9k B L R — B, A
ST, TR v 1B A L S R B
AT YRR P AT PM,, M ¥ FE R AR F 6 A —
A EERE 5 R 7 (8 1 AT & JL/N B 20
1643 9134 %] 163.66pg-m 1 73.50ug - m o F
WA {8 3k A B Y 52.89% 1 44.78% .
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