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Fig.1 Ratio of PM,, pollution days in Shanghai from 2001
to 2012 ( units: % )
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Table 1  Pollutant concentration limits corresponding to air
pollution index mg/m’
15 QR4 5 Qe
SO, NO, PM,, co O,
CH¥M) (AHM) (A (F9E)  (F8H)
50 0.05 0.08 0.05 5.00 0.12
100 0.15 0.12 0.15 10. 00 0.20
200 0. 80 0.28 0.35 60. 00 0. 40
300 1. 60 0.57 0. 42 90. 00 0. 80
400 2.10 0.75 0.50 120. 00 1. 00
500 2.62 0.94 0. 60 150. 00 1.20

RSO WREE (1) Wik EE . /Il E
2001 4F 1 H 1 H—2012 4E 12 H 31 Hi%E%: 12 a |
T E SR PM 1 H B/ 2 <05 Y 48
BCAPDE, MR 1153 C, f1 C,,, LA KA Y
C,.o M C,, SRIGHFIA ER TR AR (1) s R ATk
1.3 PM,REFTHHSITHH

R bRk APT #5458 PM Y B2 19 5 5, i 5
T 2001 4E 1 H 1 H—2012 4 12 31 H PM,,
B H W B, ISR PM 4RI (& 2) o i &l 2
AL ,2002 4F DLk Fg TR PM A (E 2 F G
F UL PM 15 YA I REAR, (2 T BN AR B &,
PM, ¥ BE AR ARAR 5y, 15 e RAR T E . PML WK B 119 12
a H¥MEXF] 0. 115 mg/m’, # i3 B K 2 R &M
TARAE (B R E GB:3095-2012) , PM
JUE SR BT R AR IR .

giit PM, KU =240 (18 3,3—5 A &2,
6—8 AW E &, 9—11 A NEkZE, 12 MR 1.2
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TN AR A BB AR ), KR A b T AR A A B
B 2), B % LA T 2 Wm0, w5 KT
PM, AR 47 1935 BRAE T, PM Wk B A TR A 30, =5

AR O R4 5 K A T B A N, PM U
A ETF S A TR 8 AR, 0 R e HL5
RV IR 5 RO A 195 BR, B K B S, A
AT 15 Gy 1 S 1, n 2 AR SR n B 3
JATE] 2k B T PR XA 2R B 2] PG ALK, dE D X
HEH 09 R A5 e W) 28 0 A B B A% 52 o LI T,
BB 25 AP PM 95 G K P B U i g, B s
(fLiZ 5245 ,2011) ,PM ¥R J8 3K B —4F mp g i 4], =5
RS RN SRR S N T S L R A NN WO
RO ATRENE . 28 L FTIR, Hl 57 PM Wk 3 J%
ST, A I A 4R N7 — AR 1 o ) e S A
KA R

2 g AOD HiF4ES S5

MODIS 3% ¢ 7™ i 35 31— & 1K B2, T LA TR
S e b T I AR S (8 AF, 2010) o A B ST A
NASA ‘B ( http;//ladsweb.nascom.nasa.gov) | %,
terra F1 aqua & f{) 2001—2012 4E ¥ 17 (121. 23°E,
31.07°N) IR KOG %) & (AOD) 7= o i T
AOD J W 1 0 I AE R B AT b 6~ P
1T PM o ¥ B 38 5 2 3t T8 7K ~F- 5 1) b R AS0RE 1 19 T
H,m&E & =8 (Dentener et al., 1996) , N T JF
Ji& PM, 1& J2E ST, $2 % PM, Ik & 55 AOD 2 [i]
fAH 5P, 75 B 0E4T AOD 1 I 1 31 1 MR ¥ T 1F
(25 LA 55,2003 5 S 4145, 2009 ; ;i #E,2012) o A
WFFEANSS & o A 1T IE PR IE 7 ¥ Ok 4T
I3
2.1 EHITE

R AK 5], AOD (H 7, 3Ron ) & 1E
HT ) F A R 2 IO R Rk, R (RS
2010) B 7 () = [ K(A L) dz. T B 5

B0 ke, AT 5 1) B R 0 B 0 e, A
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Table 2 Monthly average meteorological datas in Shanghai from 2001 to 2010( Data from Shanghai Meteorological Bureau)

1 H 2 3A 4 1 51 6 7H 8 A 9 A 10 A 11 A 12 A

BERE/C  1.60 8.70 12. 60 18.50 23.20 27. 80 31. 80 31. 60 27. 40 22. 40 16. 80 10. 70
BARIRE/T  0.30 1.10 4.90 10. 40 15.30 20. 10 24.70 24.70 20. 50 14.30 8. 60 2.70
/T 4.85 7. 04 10. 71 15. 88 20.95 24.91 29.29 28.74 25.22 20.10 13.91 7. 44

[ 7K /mm 73.57 74.78 69. 32 85. 11 88.87  152.44  150.59  198.46  108.32  128.22  68.62 54.43
TR RE/ % 71. 60 73. 60 68. 00 67.90 70. 00 76. 30 73. 80 74. 40 73.50 68.30 68. 80 68. 50

A #E/h 114.45 105.55 133.22  149.56 166.73 128.95 183.46 188.75 156.02 160.21  129.40  117.07

128



i

T (A) = k) [ exp(=2/H,)dz =k () - H,.

(2)

(2)h H S Behr s , BA kme i T
U IR 32 R AR T, HE 0 A 32 2 AR X I i
FRIEWN, IS B br & By, Al Rl R R &
JZJE# (Mixed Layer Height, MLH) 3 0%, X H
KRG 2 BRI 5 R I b vk 347 (1,
2009) , Hi Bzt Kz i K BH 5 BE AR K PH
A, PR KUEUR S AR B BE X AN TR A R
ARRE R, th 10 mo B A1 2 G A e S 40 TR
HMRTIRBE S
2.2 EEITIE

BT b T dE PML BRI S 1Y LT AR R A AR
RLEY T B i, T LW T R IR R 2 BE R R
WA W Rl (B SO SE,2009) , 2 T AU I
TG E . B LA 6 2R % k, JEAT IR 3T 1E ] LA
P25 PM 5 k, A CPE. R~ T 1% 5%
Wi A1~ f 45 AH X B2 RH (Relative Humidity ) /9 5¢ &
(PR LS , 2006 5[] |~ 45, 2008 ; 2% 55 £ 45, 2008 ;
o] 7545 ,2010) , o] fh F AR

f(HRH)Zmo (3)

(3) R Hyy, 3275 A48 BE RH, 2 28 AOD iT
E® i E N X (F ¥, 2012; Dentener et al.,
1996) .

T

T TH, - f(Ha) (4)
(4) 3t 77 HITIEJS ) AOD, 52 07 T fi 4
PEF AR I W6 5
2.3 BELERHH
2001—2010 3t 10 a ffj AOD % i e (K, ,..)
FIREE (K, o) 1T IEJ5 647 O 403 40 5155 PM,
T LG HE S B (22 3)
R3 LEBTWEHEEMEZEELE AOD BEHESE PM,,iKE
HItE X R EY

Table 3 Correlation coefficients between PM,, concentration
and AOD of four seasons and year in Shanghai

before and after correction

H T [ 530 IR R B dls b o0 2 A B9 APT 0t 2
Z A~ ul i H P2 {E, MODIS ) AOD 4 {U3%
% Terra il Aqua TL/2 i 55 I 9 25 [8] 3 2 (% RO AT 1
YI37,2012) , #e 9l i AOD il PM,, ¢ B2 - 24 A ¢ ik
A 0. 15, B 5 % B 254748 1E (38 BRI T
IE) ARSCHEW R 4R A A MO A K,y —
PM ARSIk 3 0.7 LA B (% 3), H U F7Z 1k
KAMWIR, Oyl 57 DY 2 A R B i

MODIS ¥ i e~ 58 )€ AOD A7 £ — & [y iR
2& 3 ELT IEFIRR B TT 1 /Y 2 B A BB 5¢ & 1 Bk AOD
MiR2E, HHA S WA —EiRkE. HELZEHIE
ST MR N R R B AE R A — R il
B, B B B A Sk S R S

3 PM,EREENMESRIE

Wt PL B A ST, A 2001—2010 45 3] PM,, ik
JEFNX B K, oy BEAT 0] H A, I 2011—2012
A PIAF 9 20 BEAT L, BT R 45 R L2 4,
®4 LW PM,RENEERERHEEFEFEE
Table 4 PM,, concentration regression models of four seasons

and year in Shanghai

B2 K 55 2 4
- -
B T ¥ AR
A% R REAE
R/ %
#% y=0.0523¢"'™* 137 0.4991 31 6.0 690
y=0.4 384x"+
25 98  0.5412 22 2.3 350
0.6 143x+0. 0 463
y=1.0 4282+
& 116 0.5789 26 11.7 210
0.6 409x+0. 0 471
%7 y=2.8 689x"2 16 0.8062 4 2.8 650
y=0.9 0332+
AR 367 0.5278 83 6.1 800

0.6 639x+0.0 424

B FEA B AOD_PM]O Ka,wel_PM](] Ka,dry_PM](]
HE 137 0.02 0.43 0.70
- 98 0.42 0.57 0.73
k2 116 0.26 0.61 0.76
K Zx 16 0.01 0.32 0.84
4 367 0.07 0.52 0.72

b 2y ﬂ‘] PM]()%QE ;X y‘j AOD éé‘i/TI‘F}:l i} Ka'd,)w

Bl 4 Rk 4 X bR KA KOH A A
K, o —PM, 2647 T8 IR U A R R, FF
R AR BR800, R ] IR Z I R 8, B ZE R
TR Z I PR R, A TR R R R, AR R
W2 AR HAEAKL R (83 4LREA K ) , 975
MR 22 % (2.335%) <X % (2.865%) <K F
(6.069%) < Bk & (11.721%), 4 4F 1) ik % &
6. 18% . UL, KRS HAT B bf i) {5

MF 4 BHAEE  HFF R A 0.4 991 K F
KA =R 7 Bk A =F AT
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Fig.4 Regression analysis of PM , concentration of four seasons and year in Shanghai
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Study on the four-season remote sensing models of PM,, concentration
in Shanghai
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By analyzing the variation rule of PM,, concentration( concluded by a conversion of API( Air Pollution Index) )
in Shanghai from 2001 to 2012, this paper establishes the remote sensing inversion model to measure PM, con-
centration in Shanghai.As indicated by the results,the following conclusions can be arrived at:1) There is a sea-
sonal variation for PM , concentration in Shanghai, thus remote sensing inversion models in four seasons should
be established, respectively.2) By probing into the correlation between MODIS AOD ( Aerosol Optical Depth)
products and PM , concentration, this paper arrives at the conclusion that only by going through aerosol vertical
distribution and relative humidity error correction can AOD establish a preferable correlation with PM, concentra-
tion.3) Based on the aerosol vertical distribution and relative humidity error correction,all the four-season remote
sensing inversion models established to measure the PM  concentration in Shanghai have passed the test of fitting
degree. Among them,the spring model uses the exponential function, the summer and autumn models apply the
quadratic polynomial function,the winter model adopts the power function, and the yearly model uses the quadrat-
ic polynomial function.It is comparatively highly reliable to invert Shanghai PM,, concentration using the four-
season remote sensing inversion models.

API;PM,, concentration; MODIS ; AOD ; remote sensing model
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