ISSN 0250-3301 CODEN HCKHDV

(HUANJING KEXUE)
ENVIRONMENTAL SCIENCE




w % # 3 W35 % 457

( HUANJING KEXUE) ENVIRONMENTAL SCIENCE 2014 4 7 A 15 H

H K

X375 G ot A XA TS ' R P N e g At 2 ] ) b e A T A BRI 53 e

.............................................................................. %/J\Ié\,gfié,igﬁ,f;]/%,%ﬁ@,ﬁ4%,%i§ (2439)
AU ) XIS AR H ST AELEPUAIFTY  -ooeveeememmmmmm s Rk, B &, 4] KAR, BB E (2449)
WITT I 2 TS AT CO MR TE A AGAE v vveeervrveeessneeesnneeesnieeensnineans FRE, R ER, LTE, T4 (2454)
SR I T AT A LB TG BB TG +vvveesemsssemsssnssssiss s B, %R, A g, BE (2460)
Pi2 A F AR IR SRR S IR TE PM,, K PEAT LG SR A AR oeereeeeereesese o

........................................................................ %%Eﬁ%,i#%% ,%/ﬁ,ﬁk%ﬁ,ﬁiﬁ%ﬁ?,ﬁ#ﬁﬁ,?}%i (2468)
YRR RAEN 2ZE T PM,, HP R EAEPERS FRURLI v, FFWRGE, KR, FHE, RER (2477)
B G T T IE 2 & RPN RIS PRE AR R F UL SR (2483)
T I K K T 4 SR (A A A B FLLRG A +vveeveeeemmeeermeeesnneennee e YEAh, FARK,EXE FEF (2490)
TIARE VOC IEF L S TAATAETTERIIHT  vvvrrrrrerreeeeererreriiieeees Fh, EEM, AP, BB R, AR (2497)
AUZEEN R AT A5 K M WL T ARIPAG GO -ooeeeeeeee e TN, TRE NEE, &, AT (2503)
SR A WGIBEBR CO, SZBRBFTE v eververeereereere s EEE BEY, BT, TS (2508)
SRS IS FRHEBUK TFTE - WAL, Fm, R, [, RE8, THidt (2515)
2012 4EE B KT UORATHURE . BN AE JL LRI  ovoveereereeseeressessessmsseieieiesiesienan A, R, B F D (2520)
T 5 K A TR RO W AU B LB e 2 SR e EUR, KB AR, M, H B, NN, FE (2528)
T 5B R A R S S A FE B HGE M B B ATHT  -oeeeeeeemmmmmm e B, R, XA = 8K, 2 A2 (2539)
KN ZEIK AR R R AR IERT  woeveemmeemmmmmmnneeeeeens B d, k), i, Steven W. Wilhelm, £1458, Zk'E (2547)
TS BE A BEL B W00 TR R ) B V& AR AL R . AL ] -oeeeeeeeeeeees XE R ER,EER, WAL, ZH, RFHE (2557)
ANEEFFRIATRY ' Pb, A8 SRR 7] 43 A0 FRAE B A SEMEAIHT eveeeeeeeeeeeeeeees FNE R HAE, KAA (2565)
H R KBS £ 15 il HE D BB D5 TEREABUIIE S <+ vvveeervvreeessnneeesnnneeennsieeaiieeenieee e 270 fL % A, X3 (2572)
BRI RBEIERREE T 20 DOC ABALHUEBITTE  «oeveeeeereeeeeeeneees MEH, AR RTE 4, HHK, 0 EHF (2579)
HOK AT Me/Zn/ AL RS AN B U IR - ceeveverererereemsees e Fas, a% (2585)
T T S I 5 T Ak VA TR B U BT B 12 vvveeemmmeeeennmneesnnnnee et IME I BRI kB, T A (2590)
SDS Xif PAPHAS U IS W Cd>* BUEEMRE - eemerererreeeeeeenenes TaE TG, MR, FHE,EH, DA, FHAEK (259)
EACH AT A AR BT FE AR I REI] e eeeeemmme e JEE S, RR A, EORE REE (2604)
TiO, JHEALFEARE PFOA BN ) 125 RAHLHITFTE  coveeeeeeeeeeeeeenns AU e, R, A, R KA W (2612)
TP RENIFE I S VP I S TR FA TR A AH FAE R «eevvememememmmmemmiieiens RILMG MtE W BB e, EEE (2620)
DA T M Bl 24 P 2T R A T B TR PERETFFIY v vveevvveeesmmmeessnmnnessnnnneesninieeannaeans oo E A ST A EE (2627)
Y N A R e L R L s RSP IHA, L4 (2633)
BT ZRR T ZFR (PBS) NI A fb B ARBIR B BAFHEFZE - M E, AEER, AEE, 5, 2% (2639)
SEXEAR K RS A i ML R IR AR s HE, BRI, 2/08,KEW B, WL, BEAL (2645)
T TR TG TR BOK AR IFGY evveemmmnreeeeeeeeeeeees TS, A, B, AR KREE, TR, BT, BB E (2650)
PR T IR R EEE R IRFL BT ITTE  cvverrereerereerenmmmmm A YKk, ERAL, RET, EHE (2658)
T 7K 9 B H AR AR A e X T A A 338 H PAHSs 199345 M AEZS KB PR -oeevereereeeennees $E, AR, RiRE, £ET (2664)
FHLIEE AR RO T 2RI RRAE v veevseeeesesesennnnnnnees LA Le Huy Tuan, L7 R %% 22 (2672)
TP e DL R - 4 S R 2 IR 55 R A HLEUR 245 115 YR SRR AR eeeeeeeeeeeeeeee HHE K HE, B ET TR (2680 )
A RE O 1 ik - 3G LA 24 03 AR R S AR KU DA <o EW T A B, F % R, KA, R, B (2691)
ARITIHE R R ZE &AL A YIE YIRS HRUTIRHT - -eeevreeeeeemmeeeeeees KR TR, B2 T AN, K (2698)
RWEHEBASTOHRPAI A0 . AR SGEM IR eveeeeeemennennnns FH ERD NFE X, FHEA SN, FEKL (2705)
5| P DXAN [A) RUEE A HE - 398 T 4 J 25 (B 93 A S5 A . DAAR T D4R IR R B - ooeeeeeeeines Toha, e —%, TEF (2714)
IR VE X - 4 | AR R S AR B I A AR R - R, NRE, EEE R, KEE, W, KR (2721)
IR BN K SR E X TR B A R RS 24 ) 1) ke B X AR B KU Ty oo

................................................................................................ ﬁ%ﬁ%,iﬁ,%ﬁﬁ%,%ﬂ&ﬁﬁ%ﬁ (2728)
T T X KT R BT AMBEHEIRUR BT ovvveeveseereseerses s KE, REA AR FRE (2736)
SEPHE Z 551 5 AR KBS TEMAFIE - e, BN ,RE, BREW, 24k, ZHE (2742)
Cd. Cu Fl Pb B A5 UL X ML I EAMBEE PEBUBAII] < eeeeeeereememmmmem e T HEE (2748)
3 T AT T A A U S EHL [ T PURT - e e e memeeeemmmneeennsnee s st e e sttt ERE BN, TG, EH, EH (2755)
TEEFT AT R ARABRERETE FIHIFGY ovvverrremremsmmrenmne, F}'ﬁﬁ, %;ﬁg%,@;gugjljgfﬂ,ufﬁﬁ’gfg%g’%%fﬁég (2762)
PR PERHEXS G AEA/NE 13 CO, FINOHEAIREM]  ~oeveeeeeee EE, HIER, R IRE,BE R E,HBEF (2771)
N B A e IRt I I T B 1 0y o PP T A%, ELA (2777)
VRS IR T EHMEE TCE T5 ULl T4k 1A SZITIFGT -veerrrvreeerrnrreemsnreesnsnreenniieesneiee e T, UM, REE (2785)
9 RS B R PR PR R EH O BEIRBIFAS - vvvveeeesensssnessci s BT, FFF A, EHE (2791)
FELE I o ) 8 KA 5 Ve HERE T AR SRS HAFE - RN, 3IFERE, Bk, 8 E, 424, KEW, 234 (2798)
KFRE ARG R NH, . NOFI NO HEREFAERFTE -oovveeee o TR, X8 FED, P, TN, 28, EH (2807)
SEHIZ, 5 U8 V0 T R TR i SR () AR A e B TRURIF G - ee e ERAE,FOH,ERE, FER (2816)
BRI BB WA T IFE B ACOK BRI AGHIETY  ceeeererereerreeeenen, F R, 0, X KA, R, X (2822)
Rl L o = e LR L LT PPN 2 £EE (2829)
5 DR R TR T LB AR DI 1+ ovv e B, FEMH (2834)

(ARBRA)AERI I (2679)  (FBERFEVIETTR $(2735) 7 5.(2476,2556,2713,2770)



5535 &4 7 7N B Bt 2% Vol. 35,No. 7
2014 4E 7 A ENVIRONMENTAL SCIENCE Jul.,2014

X i35 e X AN JiE 3t X A B e 45 1 A 4R Bt 58 1E 22
Byt E A0 T B 12 B 0 AfF 5T

sRANESD? AR EEIE A R AR R

(1. Efﬂﬂw%)%ﬂ:atﬁi?ﬁm%ﬁﬁﬁﬁﬁ,jl:m 100089; 2. FURBERRE S S FUR T L 5T 100089 3. ERREE RS

FERFSERT o R AR A BRIA BRI T A5 520058, b et 100029 ; 4. Fh RS LRHAIISERE, b5t 100081 ; 5. FRES L RAELHE

ey, 65T 100081 ;5 6. VAR B TR BE RS BH=2= B, iE8 620225)

TE, E PRI, (bt b F5h ) H T O A T8 sk W &icds , /0 7 2011 45 10 A 1 ~15 HERS ARG M

N5 R 20 T 3 YA T TRl X5 G A =4 0 4 G XAV I o e 3 R L2 e ) J 2 s . 5 SR 3R B

;uuws PeF RS R 10 H4~5 0.7 ~9 BB 11 ~ 12 H AU U FUR SR SR s #1o A1~
jﬁ“%%ﬁt*ﬁtt RNPES M NO, | CO RFRUEEESE N 3 ~ 6 1%, S0, (RFRMEESEIN T 10 ~20 f%; PM, (BTHWKE 10 A 9 Hik

£J 200 pgem > ; J5YLHIA] 500 nm H ¥R BOGAEEE A F] 0. 60 ~ 1. 00, SV AU B R ARG T 0. 88, BRI FT HE i 4

~8 1% %z%twus e FHAF S BETRMCAR 5, RS AR AU A FH R B8R AR B B 385 1 100 ~ 400 W -m ™2, A3 B TR AU

TR B R A SRR PR S T R 100 ~ 300 W em 2, b A S5 O BH A 5 0 555 LR A0 BRI 50K e BOR SRR @ BE IS N, 3X AT fig

1 52 R 2 RN R ARG R, X DX 3 R SR A e 7 A B R

FKEBIA AUR RO R RATS Yy FRATTRIE 5 RN TR SR B 5 bl AR R ik

FESES. X122; X87 XEAFRIZAS. A XEHS: 0250-3301(2014)07-2439-10 DOI: 10. 13227/j. hjkx. 2014. 07. 001

Observation Study on Aerosol Optical Properties and Radiative Forcing Using
the Ground-based and Satellite Remote Sensing at Background Station During

the Regional Pollution Episodes

ZHANG Xiao-ling'*, XIA Xiang-ao’,CHE Hui-zheng® , TANG Jie’, TANG Yi-xi®, MENG Wei' ,DONG Fan'

(1. Institute of Urban Meteorology, Chinese Meteorology Administration, Beijing 100089, China; 2. Environmental Meteorology
Forecast Center of Beijing-Tianjin-Hebei, Beijing 100089, China; 3. LAGEO, Institute of Atmospheric Physics, Chinese Academy of
Sciences, Beijing 100029, China; 4. Chinese Academy of Meteorological Sciences, Beijing 100081, China; 5. Meteorological
Observation Center, China Meteorological Administration, Beijing 100081, China; 6. School of Atmospheric Sciences, Chengdu
University of Information Technology, Chengdu 620225 ,China)

Abstract: The significant effect of anthropogenic pollutants transportation on the physical and optical properties of regional background
atmospheric aerosol was studied by using ground-based and satellite remote sensing data obtained at the atmospheric background station
(Shangdianzi, Beijing) of North China during October 1 to 15 in 2011. The aerosol mass concentration and reactive gases
concentration increased obviously during periods of October 4-5, October 7-9, and October 11-12. Comparing with the background
period of October 1-3, volume concentration increased by a factor of 3-6 for reactive gases such as NO, and CO, and a factor of 10-20
for SO,. Mass concentration of PM, ;was about 200 pg+m ™ on October 9. During haze period, the AOD at 500 nm varied between
0. 60 to 1. 00. The single scattering albedo ( SSA) was lower than 0.88. And the black carbon concentration increased 4-8 times,
which suggested the aerosol absorption was very strong during this pollution episode. The absorption of aerosol particles could cause
100-400 W-m ~? increase of atmospheric radiation. The surface radiation decreased by about 100-300 W-m™> due to the aerosol
scattering and absorption. This could cause higher stability of atmosphere, which will significantly affect the cloud and precipitation,
and thus the regional weather and climate.

Key words :aerosol optical properties; air pollution; radiative forcing; ground-based and satellite remote sensing data; Shangdianzi

background station
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Table 1 ~ Ground-based measurements and instruments used at Shangdianzi background station
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