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Abstract: Based on the newest aerosol retrieval algorithm for the Moderate Resolution Imaging Spectroradiometer ( MODIS) 1 km x 1 km aerosol optical
depth ( AOD) data over the Pearl River Delta region and Hong Kong was retrieved and validated with the AERONET observations ( r = 0. 917) .
Correlations between the retrieved AOD data and observed PM,, concentrations in 2008 at 5 monitoring stations in the Pearl River Delta region and Hong
Kong were analyzed. The results indicated that initial correlations between AOD and PM,, concentrations are relatively low( r =0. 127 ~ 0. 230) ;
however the correlations were greatly improved after the vertical correction of seasonal aerosol scalar heights and the relative humidity ( RH) correction on
aerosol optical properties (r=0.397 ~0.574) . A linear regression model of the observed PM,, concentrations vs AOD data was developed with the use of
aerosol extinction coefficients to retrieve the surface PM,, concentration distributions. Our results suggest that the high—resolution AOD data can help
analyze regional air pollution characteristics and provide an alternative approach for assessing regional air quality.
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Fig. 1 The study domain and the distribution of monitoring stations

1 PM,,
Table 1 PM,, monitoring stations over the Pearl River Delta region and

Hong Kong used in this study

Station ID (E) (N)
GZLH  113.281° 23.157°
CHTH  113.625° 23.650°
SZLY  114.096°  22.550°
ZQ0CZ  112.471°  23.054°
HKYL ~ 114.023° 22.445°
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Table 2 Correlations between PM,; concentrations and AOD over the 0. 484( 4C) ] 3
Pearl River Delta and Hong Kong region 3
PM;;-AOD  PM;4-AODg PM,puAODgg
: PM,, AOD
ALL(631) " 0.147 0.289 0.484 y=0.120x +64. 4
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Fig. 4 Comparison of the mass concentration of PM10 with MODIS 1 km x 1 km AOD ( a) AOD corrected by vertical distribution ( b) and

comparison of the AOD corrected by vertical distribution with the PM,, mass concentration corrected by relative humidity ( ¢) at all monitoring

stations over the Pearl River Delta region and Hong Kong

PM 10
AOD

PM,, AOD

PM,, AOD
0.2 . ZQCZ .
0.5
0. 675.



6 1159
PM,, MODIS 1 km x 1 km AOD
3 PM,, AOD
Table 3 Comparison of correlations between PM, concentrations and AOD
PM,,-AOD PM-AODg PMopn AODgg
0.230 2003
0.249 0.233 0.535 2005
0.260 0.400 0.470;0.510 2010
0.350 0.430 0.560;0.570 2010
0.127 ~0.230 0.269 ~0.313 0.397 ~0.574
4 AOD PM,, PM,, PM,,
Table 4 Correlations between PM,, concentration and AOD in 5
different seasons
PM,,
PM;y-AOD  PM,,-AODggc PM, gy -AODgg:
- : 0. 90%
GZLH (12) 0.358 0.358 0.745
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(28) 0.171 0.171 0.365 PM,,
CHTH 14 0.332 0.332 0.742
(14) 5 PM,,
(30) 0.010 0.010 0.111
(60) 0.494 0.494 0.657 Table 5 Correlations and their annual biases between retrieved PM,,
(32) 0.009 0.009 0.245 concentration and the ground-based measurements
SZLY (17) - - -
(34) 0.516 0.516 0.542 ALL 0.473 0.90%
(148) 0.184 0.184 0.473 GZLH 0.442 2.35%
(28) 0.333 0.333 0.485 CHTH 0.310 3.72%
7QCz (15) - - - SZLY 0.598 1.95%
(26) 0.471 0.471 0.675 ZQCZ 0.541 14.07%
(55) 0.324 0.324 0.658 HKYL 0.617 10.15%
(25) 0.346 0.346 0.526 CALL
HKYL (21) 0.017 0.017 0.449
PM,,
(33) 0.616 0.616 0.632
(52) 0. 106 0. 106 0.119
(31) 0. 165 0.165 0.380 5
2008 PM,, .5
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60 ~80 pgem ; .
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3.3 PM,, pgem 2008
3.3.1 PM,, 2 (
PM,, 76 pgem 71 pgem™7; 63
AOD pgem 63 pgem ’; 50pgem™")
PM,, PM,, PM,,



1160 31
PM,, Zheng  (2009)
PM,, PM,,
. PM,,
AOD PM,,
H (1968—)
PM,, 30
: NASA MODIS AERONET
N
+ P, |
(References) :
. 2007. PM,,
J. 18(2) : 165-172

- PM,o/(ugm )

I 61~65

: : [ 66~70
E st ‘ [ 171~75
* & [176-80
[ 8185
f, 555 o . -85
5 PM,,

Fig. 5 Spatial distribution of the retrieved PM,, concentration
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