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Assessment of the Location of One Background Monitoring Station
to be Built with Particulate Matter Remote Sensing from Space
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1. Department of Atmospheric and Oceanic Sciences, School of Physics, Peking University, Beijing 100871; 2. Institute
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Abstract The aerosol optical parameters derived from satellite remote sensing and the related surface PM10 mass
concentration data in 2011-2012 over Suzhou and Wuxi Cities were used to assess the location selection of one
background monitoring station to be built. The results showed that satellite remote sensing products with 10 km, 5
km and 2 km space average were all significantly correlated to the hourly PM10 concentration. Showing in the
annual average regional distribution of satellite remote sensing results, the annual average PMI10 mass
concentration over the Xishan (the site to be built in Suzhou) will be significantly lower than those over the urban
stations in the magnitude up to 14%. Statistical analysis based on an objective weather classification technique
showed that the mean concentration of particulate matter over Xishan were lower than that of urban stations in the
amplitude range of 7%—-21% in various weather patterns. The smaller (7%—9%) concentration difference between
the urban stations and the Xishan station could be found at two types of weather conditions, when there were a
regional heavy pollution or a regional clean air quality, respectively.

Key words MODIS; PM10; aerosol; monitoring station selection
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Fig.1 PMI10 monitoring stations in Suzhou and Wuxi
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Table 1 Locations of PM10 monitoring stations and Xishan

station
S T e L A
Tk
T IRE DongTing I 31.585°N, 120.354°E
T HERE YanQiao J 31.684°N, 120.288°E
oI WangZhuang K 31.548°N, 120.354°F
EREE]S CaoZhang L 31.560°N, 120.294°F
TR YE XiTang M 31.503°N, 120.242°E
P A= EAWN & YuHongXiaoXue N 31.563°N, 120.245°E
DX Wil ShangFangShan A 31.247°N, 120.561°E
TRNEET] NanMen B 31.286°N, 120.628°E
MR PX WuZhongQu C 31.270°N, 120.613°E
B CaiXiang D 31.302°N, 120.591°E
TN AR X XiangChengQu E 31.371°N, 120.641°E
FR N Tl bl X GongYeYuanQu F 31.310°N, 120.669°E
T IX GaoXinQu G 31.299°N, 120.543°F
TRMNEL) ZhaGangChang H 31.326°N, 120.596°E
FRNPEILFAEE  XiShan 0 31.113°N, 120.266°E

827



LR 2R (A SR B2 R

50 %

2 #R

21 DEERMEEXZRHSHAESHE
PM10 BIFE K5 #T
B 2 S TLR VR R VT IE 5 B9 Hb I T

TR B(SEC-dry) /3 A 15 10 (2011—2012 4FE P4
¥y, A AT b I TR TS Y RO RERE . AR 2 W]
UL, FERESS AP X, A0 T 6 R B0 i
FTIA B I . (B, FREREEREE
T3 AL DL B ORE 4 ¥ G Wy Tk A R AT W I 3
B R

3 Ry I A A I M R G455 W s 1 PMITO
o e Y R /N RSP 247 11 3 0 50 ot T SR i A T
i, B 6Nk A, Ja 8 ANk A IR, Hs—
AN A EREE . B 3 AR /ISR 2 S I Y
PM10 F1 TR E &Y SEC-dry B IA . ZeEAR &
TR MR RBCRFEAL, RATRIATEAHC R
s T 99%UA 1B A5 FEE R (200 ANEE S, 99% E
(EREBRAHE RN 0.180), 2 T05E ] T A & & b

118.2° 118.6° 119.0° 119.4° 119.8°

828

T AR 40 VIR A AT ) 5 SR R, T LS
IXCHL TR ok 1 DL 5 R ks, AR 10 km
Y T i 2

KF TG 5 HE VTS, iR 23 ]
(22 S, (A5 B8 J0C T 3o A TsF 1 AN [ 1)
XEOER, diitatzR. B4 ks km BRD
B M N R B R A, B S O 2 km BT
RSl TR B T N 7 5 0 o S € = N A
VAN, PREE A M ) PMI0 R E S T
SR8 SRR i (R A M LT I K AR 1k

% 2 IAIFH PM10 5 SEC-dry HUE 46 &
(Bl 3 g —A/INEDAS B B AF 735 SEC-dry Al
BAEEER B PM10 BTk . 7E 10 km, 5 km £ 1
km A [F) TR 3 B A B) 3 BERAE OL R, R PP AL i A
IAEF-2 PMI10 JoT f Vi B2 43 MG T At 3 T a1
Y 14%, 19%F1 22%.,
22 ARXRSE=TFHFEESATMS

&l 6 S A FH R A2 % U 43 R H R P43 BT 9
PR H) R AR A L DX () BB R AL, R 3 AR

0.30

0.27

SEC-dry/km™

0.21

0.18

0.15

-7,

4

Lo’ A:.-\;‘s ar. ‘
120.2° 120.6° 121.0° 121.4° 121.8° E
2 DEEBMEEITERNMETFRAKEXRZEH(SEC-dry)H % (2011—2012 £)

Fig. 2 Annual average of humidity-corrected surface aerosol extinction coefficients (SEC-dry) in 2011-2012
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Fig. 5 Correlations of SEC-dry (with radius of 2 km) and PM10 over 14 stations in 2011-2012
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Table 2 Surface aerosol extinction coefficients and derived PM10 mass over all stations under different ranges of satellite products

N 10 km 5 km 2 km
R AR -1 -3 -1 -3 -1 -3
SEC-dry/km PM10/(mgm ) SEC-dry/km PM10/(mgm ) SEC-dry/km PM10/(mg'm )
TR 0.2897 0.0803 0.3000 0.0833 0.2994 0.0831
T HEHE 0.2824 0.0782 0.2889 0.0801 0.2952 0.0819
ToEE 0.2882 0.0799 0.3027 0.0841 0.2962 0.0822
T8 ik 0.2831 0.0784 0.2869 0.0795 0.2967 0.0823
To AR Ik 0.2718 0.0751 0.2813 0.0779 0.2752 0.0761
TR F LN 0.2758 0.0762 0.2764 0.0764 0.2801 0.0775
I By 0.2761 0.0763 0.2741 0.0758 0.2695 0.0744
TR 1] 0.2848 0.0789 0.2934 0.0814 0.2918 0.0809
T R X 0.2823 0.0781 0.2953 0.0819 0.3015 0.0837
HMEE 0.2795 0.0773 0.2949 0.0818 0.2908 0.0806
I AR Ik X 0.2783 0.077 0.2871 0.0795 0.2864 0.0793
IR Tl X 0.2854 0.079 0.2909 0.0806 0.2925 0.0811
IR X 0.2712 0.0749 0.2863 0.0793 0.2984 0.0828
IR ELA ) 0.2855 0.0791 0.2867 0.0794 0.2863 0.0793
IR T T 0.2810 0.0778 0.2889 0.0801 0.2900 0.0804
MR 02485 00683 02446 | 00672 02399 00658

22 /% 13 14 18 19 21 22

110°  115° 120° 125° 130° E 110°  115° 120° 125° 130° E 110°  115° 120° 125° 130° E

110° 115 120° 125° 130° E 110°  115° 120° 125° 130° E 110° 115 120° 125° 130° E

110°  115° 120° 125° 130° E 110°  115° 120° 125° 130° E 110°  115° 120° 125° 130° E

SEHL N IEF UK (hPa)

6 HMMERMRHEERSEKR

Fig. 6 Main weather types over Eastern China
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Table 3  Results of objective weather type classification

KA H A A 3 A %
T1 PR m g, IS ESME R, A IEAE R, 35K . ARdLR 21.5
T2 G RS AR ST 7R KR, AH X AL T KM, HORR A AR R, P 3 KU A v 16.3
T3 A L b, A Hb XOh AR R R 14.1
T4 B A T O IR R, AR X R X P R A 12.9
T5 R RIS, A X A R 4 11.9
T6 AR e, He AR I 2 M X, SRR AR, M T R KU N AR 10.7
T7 WG oy A, S RERMEE, T35 KRN 5.2
T8 AL IR . R PG A7 o Y 2 3 4.8
T9 MRS R R R, 2Rk 2.6

0.15 0.18 021 0.24 027 0.30
SEC-dry/km™

E7 #WMERMRHFERSERTHETSARELRENS
Fig. 7 Distribution of surface extinction coefficients (SEC-dry) in different weather types
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Table 4 Surface aerosol extinction coefficients over all stations under various weather types km
KA T AR5 T A TC B Pt A S T I EHELNY Il Ml FHX
il 0.3000 0.2889 0.3027 0.2869 0.2813 0.2764 0.2741 0.2934 0.2953
T1 - 0.3154 0.2404 0.3384 0.2908 0.2895 0.2796 0.2121 0.2113
T2 0.3200 0.3271 0.3275 0.3183 0.3225 0.3123 0.3214 0.3251 0.3317
T3 0.2242 0.2165 0.2136 0.2105 0.2143 0.2091 0.2118 0.2274 0.2237
T4 0.2854 0.2441 0.2826 0.2311 0.2255 0.2100 0.2054 0.2519 0.2315
TS 0.2750 0.2552 0.2796 0.2710 0.2661 0.2594 0.2537 0.2735 0.2758
T6 0.3171 0.2867 0.3188 0.2985 0.2678 0.2871 0.2633 0.3240 0.3113
T7 0.2804 0.2815 0.2795 0.2728 0.2704 0.2652 0.2665 0.2868 0.2874
T3 0.3895 0.3805 0.3853 0.3761 0.3530 0.3589 0.3357 0.3652 0.3729
T9 0.3136 0.3063 0.3114 0.2874 0.2803 0.2911 0.2767 0.2637 0.2922
RAHEH WA AR X Tl bl X X L IR T Py Ll A i 22 /%
£l 0.2949 0.2871 0.2909 0.2863 0.2867 0.2860 0.2446 14
T1 0.1766 0.2111 0.2279 0.2373 0.2443 0.2506 0.2332 7
T2 0.3235 0.3209 0.3239 0.3283 0.3220 0.3212 0.2929 9
T3 0.2299 0.2141 0.2256 0.2090 0.2190 0.2158 0.1878 13
T4 0.2534 0.2393 0.2405 0.2195 0.2380 0.2365 0.1893 20
TS 0.2733 0.2598 0.2635 0.2749 0.2684 0.2643 0.2147 19
T6 0.3158 0.3108 0.3053 0.2963 0.3069 0.2963 0.2353 21
T7 0.2798 0.2721 0.2815 0.2712 0.2756 0.2746 0.2480 10
T8 0.3771 0.3544 0.3657 0.3515 0.3528 0.3603 0.2858 21
T9 0.3013 0.3026 0.2970 0.2926 0.3001 0.2907 0.2446 16

B %

SS

(11

(2]

(3]

(4]
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