ERVETI WS R H B OB W R Vol. 17, No. 4
20127 H Climatic and Environmental Research Jul. 2012

Biin, xiE, A, 5520120 b R L b ORS00 O 25 M T W B ORI b SE TR BN [T]. SR S FREEREAY, 17 (4): 422-432, doi:
10.3878/j.issn.1006-9585.2012.10149. Yang Dongxu, Liu Yi, Xia Junrong, et al. 2012. Measurements of aerosol optical properties over North China and its

surrounding areas in autumn by satellite and ground based remote sensing [J]. Climatic and Environmental Research (in Chinese), 17 (4): 422-432.

et REB A XMREFBERCF R E FH
b 25 1 % X

AR AF ERR'" EEA

1 A EBRA BRI EEIE ST E RO AR BRI T G S8 00 %, JEat 100029
2 MR E TR AR K ELGHICGE A A MEALRE, Mal 210044

% ZFE FIH 2004~2009 TR AR 3 GOWMFRE, 38T T 46 K8 1 I A B . 45 R
W 2 R XIS G 2 J5- FE (Aerosol Optical Depth, AOD ) R IR AMB S $ (UltraViolet Aerosol Index,
UVAD “F#ME 5T 0.8 F1 0.75; IR SR ARG TR, AOD miff (>0.4) Sk TAbRt KL JH i
X, UVAI =il (>1.00 S T Ak i & gl i s St K ) 120 X 460K 22 #0113 AOD #l UVAI 437l
=T 0.7 A1 0.60, TR I AREEFIFH R 3 Nk T3 AOD F1 UVAI {473 MK T 0.6 1 0.65. fE&HHE—PHT5T
T 2006 4F- 10 H 30 H I — k58 P4 B 1062 B L IR B AR E . 25503, i thARdb b X ik 29
W, IR AR T g FHE EZldar WOGT AR B KPR, TR B e 2 2
BEHZE 1500 m LA R, Ak A4 T 650 m LUK, SPIJUE(EAT T 285 m, P RE0L 2.15km™; CALIOP
ERSUININS S Sl k7 ) e P NG W 9= a2 i9i8 i N D 5 1 R 27 [ P11 9 =0 LU = £ S Rl b N
L Yb AR T IR RIS AL A Ny 5 Je—b A0 AL . SRR, FFifuh CE-318 KB WK AOD 1
BME (bREZE) T HHE 0.08 (0.04) FHEZE 1.17 (0.14); Angstrom $5ECTFME hrvEZ) M HAH 0.90 €0.10)
FHE 112 (0.09); MRS BB RS R O T80 S 330, JLrh iR 75t o Eu g o 2 7
KR AR R RAEMIAN BOLEIE %

XEMRS 1006-9585 (2012) 04-0422-11 HESES P427.1 XEFRIRES A

doi: 10.3878/j.issn.1006-9585.2012.10149

Measurements of Aerosol Optical Properties over North China and
Its Surrounding Areas in Autumn by Satellite and Ground Based
Remote Sensing

YANG Dongxu', LIU Yi', XIA Junrong'?, and WANG Pucai'
1 Key Laboratory of the Middle Atmosphere and Global Environmental Observation, Institute of Atmospheric Physics, Chinese Academy of
Sciences, Beijing 100029
2 Key Laboratory of Meteorological Disaster of Ministry of Education, Nanjing University of Information Science and Technology, Nanjing
210044

Abstract Aecrosol optical properties over North China and its surrounding areas in autumn have been studied by using
Ozone Monitoring Instrument (OMI) level 3 data during 2004-2009. The average aerosol optical depth (AOD) and
ultraviolet aerosol index (UVAI) over the most regions are larger than 0.8 and 0.75. High frequency of large value of
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AOD (>0.4) event was observed in Beijing and its surrounding areas, and high frequency of large value of UVAI event

was observed in the southern and middle parts of Hebei Province. Average AOD and UVALI over the cities of North China

Plain were larger than 0.7 and 0.60, while the averaged AOD and UVAI values of Zhangjiakou, Chengde, and Yangquan

were smaller than 0.6 and 0.65, respectively. Satellite and ground based observations were applied to a haze event on 30
October 2006. The result indicates the haze transported from the North China Plain to the Bohai Sea. EZLidar observation
results indicate that most of the polluted aerosols were in the layer less than 1 km, and the peak value of extinction
coefficient is 2.15 km™" within the altitude of 285 m. CALIOP and back trajectory results indicate that the dust aerosol
mixed with polluted aerosols in higher layer, and became polluted dust aerosols. During the haze event, AOD increased
from a background value (stardard deviation) of 0.08 (0.04) to 1.17 (0.14) from the measurement of CE-318 at Xianghe
station, and the Angstrém index increased from 0.90 (0.10) to 1.12 (0.09). The particle size distribution indicated that the

ratio of fine particles increased while all of the columns of nuclei, accumulation, and coarse mode increased.

Key words acrosol optical property, North China, Ozone Monitoring Instrument, lidar, haze
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Fig.1 Distributions of mean value of (a) aerosol optical depth (AOD) and (b) ultraviolet aerosol index (UVAI), and the day numbers of (c) high
value of AOD (>0.4) and (d) high value of UVAI (>1.0) over North China and its surrounding areas from Ozone Monitoring Instrument (OMI)
during 2004-2009
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Table 1 The mean values of AOD and UVALI of 38 cities in
North China and its surrounding areas

B Y, 758 T2 AOD i UVAI i
Jb5t 39.91°N 116.41°E 0.70 0.92
Kt 39.12°N 117.22°E 0.90 0.87
Ji 37 39.52°N 116.71°E 0.79 0.90
TRoE 38.88°N 115.46°E 0.88 0.95
kRO 40.77°N 114.89°E 0.51 0.64
AR 38.04°N 114.51°E 0.90 0.93
iz 7K 37.74°N 115.70°E 0.95 0.88
AE M 37.45°N 116.30°E 0.92 0.90
WALl 38.30°N 116.84°E 0.83 0.90
FHR 37.86°N 113.58°E 0.52 0.65
e 37.69°N 112.75°E 0.72 0.64
N/ 37.87°N 112.55°E 0.83 0.68
R 40.98°N 117.94°E 0.41 0.62
H I 34.75°N 113.62°E 0.93 0.78
5 34.62°N 112.46°E 0.76 0.74
Tt 34.80°N 114.31°E 1.01 0.83
EE4 35.30°N 113.93°E 1.00 0.86
FEM 35.22°N 113.24°E 1.00 0.80
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SFI 33.74°N 113.31°E 0.98 0.82
W 32.99°N 112.53°E 1.03 0.80
BEL 32.98°N 114.03°E 0.98 0.80
L 39.63°N 118.18°E 0.76 0.88
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Fig.3 Aqua/MODIS RGB true color image over North China on 30 Oct 2006
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