5529 % 55 3 3 X R OB 2 Vol. 29 No. 3
2005 4E 5 H Chinese Journal of Atmospheric Sciences May 2005

F| F MODIS 37 #iE B & i it X

BARESHE AL

> , 2 - > = SNy iV
FRAN BTEHRD XER
LSRR CRE R JCHR R 5 RO BT 0% . JE5 100871

2 BRI RAIE R SR L U

B F 7S E UM TR (NASA) FI T 20 B 5O 1 (MODIS) 38 EOR SH BOI 55 53 2 1) i fi
B BT A 1 km @RI IBOC AR SR T 5 > R T DX S . K PO T A
X HEAH X 22 K20 2000 LA, B 7R3X — 7 IR A vt DX 1y ) EL A s R . K20 o T A RS
B, JF5 A EHLX 14 A3 A3 TS 5 PM10CEARAE 10 pm DUR B9 BROBOR D i e S 2R AR T T U
LR R IR B2 L™ il il LUl 22 i RUBE i S IR e a3 A » 4RI 1 S A M W R R 75 S 9

HEL.
KR MODIS “URBOGFRE  madiE RA5%
XEHES 1006 - 9895(2005)03 - 0335 - 08 HESEKS P21 THARIRES A

Remote Sensing of High Spatial Resolution Aerosol Optical
Depth with MODIS Data over Hong Kong

LI Cheng-Cai" *, MAO Jie-Tai', and Alexis Kai-Hon LAU*

1 Department of Atmospheric Science , School of Physics, Ministry of Education Key Laboratory of Severe
Storm and Flood Disasters . Peking University . Beijing 100871
2 Center for Coastal and Atmospheric Research, Hong Kong University of Science and Technology, Hong Kong

Abstract Based on the operational arithmetic of remote sensing aerosol optical depth (AOD) with the Moderate
Resolution Imaging Spectroradiometer ( MODIS) published by National Aeronautics and Space Administration
(NASA) of the United States, an AOD retrieval method with 1 km resolution MODIS data is developed, and it is
used for obtaining the AOD over Hong Kong. Comparing these products with long-term sunphotometer observations
it is found that the relative error of the products is about 20%, which indicates that this method applied in Hong
Kong has quite enough precision to capture the urban aerosol distribution. Then an air pollution case is presented,
and the high-resolution AOD distributions and absolute values are compared with the 10 km resolution level 2 prod-
ucts from NASA and mass concentration of PM10 (particulate matter with the diameter less than 10 um) observed
at 14 stations in Hong Kong. The results show that the satellite products can be used for describing the urban-scale
aerosol distribution and can provide lots of new information on better understanding atmospheric environment pollu-
tion,
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Table 1 The aerosol models of the 4 basic components in the standard radiative atmosphere!”
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Dust-like Water-soluble Oceanic Soot
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Table 2 The derived components of aerosol model for Hong

Kong
W ki R SO
Dust-like Water-soluble =~ Oceanic ~ Soot
203 Le 0.13 0.70 0.15  0.005
Volume component
PrifE2E 0.10 0.12 0.11  0.004
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Table 3 The parameters used in setting up the LUTs with 6S radiative transfer model

At AN B AE Y

Variables Number Value range

JHIE 2 MODIS j@# & 1(620~670 nm), j#iE 3(459~479 nm)
Channels MODIS channel 1(620~670 nm), channel 3(459~479 nm)
PN EPRIbi 10 0, 12, 24, 36, 48, 54, 60, 66, 72, 88
Solar zenith angles
TR KTiff 16 0, 4, 10, 16, 22, 28, 34, 40, 46, 52, 58, 64, 70, 76, 82, 88
Satellite zenith angles
LB 557 71 45 R R (L ffy 2 2% 31 0, 6, 12, 18, 24, 30, 36, 42, 48, 54, 60, 66, 72, 78, 84, 90, 96, 102,
The azimuth difference of satellites and the sun 108, 114, 120, 126, 132, 138, 144, 150, 156, 162, 168, 174, 180
b T SR 2 5 J i (Channel) 1: 0. 000, 0,025, 0.050, 0.075, 0. 100
Surface reflectance j# 18 (Channel) 3: 0. 000, 0.0125, 0.025, 0.0375, 0. 050
SRR 5 0.00, 0.05, 0.2, 0.5, 1.0, 2.0
AOD
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Fig. 1 The comparison between MODIS derived 1 km AOD and
ground-based sunphotometer observed AOD at the HKUST (X-
axis: AOD in 1 km resolution on 550 nm derived from MODIS,
Y-axis: AOD on 550 nm observed from sunphotometer, the cor-
relation coefficient R is equal to 0. 78, and the root mean square
error(RMSE) between the two data sets is only about 0.12).
The data points marked with an ‘O’ stand for the satellite data
are from Terra, and with a ‘Y’ are from Aqua. The solid line
corresponds to the regression line between the surface observa-
tion and satellite retrieval, and the dashed lines correspond to

the range with a relative error of 20% to the solid line
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Fig. 4 The time series of the PM10 mass concentration at Tap-
Mun of Hong Kong from 0000BT (Beijing Time) 14 September
to 0000BT 18 September 2001. The solid line marked with dots

corresponds to the variation of the hourly PM10 mass concentra-
tion, and the vertical solid lines mark the sunphotometer obser-
vation time, and the vertical dashed lines mark the satellite over-

passing time
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Fig. 5 The distribution of PM10 mass concentration from the
surface air quality monitoring stations in Hong Kong (units:
pg e m ) at (a) 0300 UTC 15 September 2001, (b) 0200 UTC
16 September 2001 and (¢) 0300 UTC 17 September 2001
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Fig. 2 The distribution of AOD at 550nm derived from MODIS
1km data (the superimposed contours correspond to the AOD
values) at (a) 0325 UTC 15 September 2001, (b) 0230 UTC 16
September 2001 and (¢) 0310 UTC 17 September 2001
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Fig. 3 The distribution of AOD at 550nm from MODIS Level 2
data derived by NASA at (a) 0325 UTC 15 September 2001,
(b) 0230 UTC 16 September 2001 and (c¢) 0310 UTC 17 Sep-
tember 2001



