5500 %55 4 ) E + %

2017 4F 12 A

REMOTE SENSING FOR LAND & RESOURCES

BoE Vol. 29 No. 4

Dec. ,2017

doi; 10. 6046/ gizyyg. 2017. 04. 22

SIS SR R AIE Sralde 45, ST TR SR AN T O~ R B I 23 o3 [ 7] [ BRI, 2017,29(4) 1147 —
155. (Zhang M M, Cheng D B,Qi J H,et al. Temporal and spatial distribution of aerosol optical depth in Chizhou based on satellite re-
mote sensing[ J]. Remote Sensing for Land and Resources,2017,29(4) ;147 - 155.)

B T B SR Tt P T R IO 52 JB BE I 25 A

REARR, RAK, ST, MER, ¥ &
(RBAHNT AL, MmN 247100)

WE . A BOEHRIE (aerosol optical depth, AOD) 2 KIABE M EZIFMHa4n, v TR s g, @it
AR IERGREL AOD , W] LLSRA I ThT SR ¥ LA SZ e AOD 25 [B] 43 A A AR AR A B AN 2L, AN T 0 5 IXC, 1L
2013 4F 12 4 —2014 4F 12 J [EFRBH) EOS MODIS il , 21 el RS 5 o0k (V5. 2 Bk | ROETTFFEIX 2014 44
4 ANZIEN AOD; ZEXT AT S AT IRAIE 3L Rl _E |, S BTAFSE X AOD I 23 AR fRARRAE . BIFSE 25 32U, AOD J2 i
45 5 MOD04_3K S AR e B s b a3 A 50y i — 80k  (E R e e — 2 25 57, R R AR &L A4 #F

SEIX AOD KI5 SRR A8 L W B, SRR BRI ERUSIT. AOD B B TRI%B , BB E W & TR ET , [’ A
i X AR ST EBEAEAE AR ; AOD AR 28 AR AL s FU A2 1) [ SR K Z TN IR 2 J7 T A 520
34837 . MODIS; SN2 (AOD) 5 B MIRE4ITH: ; M T

FEESES. TP 751.1; X 513; P407 XEkFRERD: A

0 3%

SRR BRI R AP Ry [ AR (nsb e
LS ) FRAA (i K R PK AL B 2= 2530 L VK A )
TR 5 KRB IR AR Z KR . BARK
W A KA IR K N - <R
G E A BLER A7, HONHAL S PR B | S A AN
N FEAB B SR N 19 15 22 07 T AT AT B DR T TR0 1Y 52
M A RFIE R R R AR R R
AT AR IR S 1R 2 K Fr 2 1 %5
FRINFLEHNER,

SR B A R G R T LT R RO 7 )R
J& (‘aerosol optical depth, AOD) SR i, HiE LA
VA IRCTH O 28 B80T e A% i B AR e 3 1507 1] | A AR
Gr, R TERE G AOD IR T A IR Y R
YERT, R 3RAE R M B ) F B B o RS —
FREE I WX 3 a8 S0 A PSR R | B 3R
HUAOD RS2 434045 &, W A R AR KA
WKL) 5 Qe A i S HR bR iE A E B L. H
HI, AOD == 83 ask UL 1 T 1 gk 2 o)y =0 3K
SBC, i LA b L0 o A5 e i LR M, (H 52 PR

Kim B 2016 -06 -21; fEiTHHA: 2016 -07 -28

XEHS: 1001 —070X(2017)04 -0147 - 09

Tl AT AN, TETE AR g M iz W K Y L AOD
(LR AT 5 T T 3 R ) BB AR 4 1l 7R b X — A
&, AL 4% MODIS £ P 8 25 2 3 AN A% © AE I 7
RS Tz R O B R EINIX 3 AOD 43 A
—MAEMF B, EFF L, Kaufman AT AR 20 i
2090 AR T A MODIS ¥ J2 7 fifi |- 2%
AOD 177 %, B8 JC 1% (dense dark vegetation,
DDV) . Levy 25" AE DDV 2 (LRl 1 A& R 52
2 PETAR I T G DDV (V5.2 ), BAE
R —Fh 2 MU AE AOD 38 B4 38 72 0 ], MODIS
FRUESH I ff (MODO4 ) 3l J2: DA e B 3 Ay Stk A
W FEEPY, BT AR AN X
AR B A S e b SRR R AT X
1IE, % MODIS #7 #E S0 1™ i 647 T B 28 A8 46 43
Br; X F IR FIH] DDV 3 R AT T 22 0N M
X AOD =5 [a] 43 Aii G s AR 25457 B FH Terra 1
Aqua SR MODIS 44 P [m] 52 38, fe 24 4% B fili 1, 1
25 AOD,, AE Ry 32 2 0 ] R DX s R T 2 i A
Rl 0 S M W 5 J 7% MODIS s v A0 5 7 o e
B Collection 6 %#i 42 #24L ¥y MODO4 _3K 5 Z A
) Collection 5 $HEAEFLLAY MODO4_12 #HIL, & F
M HERR R 10 km 325 2] T 3 km (HX0 N

ESWB . TSR L T AR sh 2 25100 B « 5T 105808 EORT i W 0B 13N i S B9 (405 €201527) WEB,
F—1EE . kA (1989 - ), 5 A+, BhFE TR, FEMNFRKTIMAAE KL T HAISE, Email; zhangmingming_5310@ 126.

com,



- 148 - (EE I S S

2017 4F

TCRE ) R /INBTT A 136, L2 8] 43 B AT AR, ME LA
JEFE X B R 5T 9 75 R, A SCR T EOS
MODIS L1B %l , LU B8 W R i 5E X, 2T
HBUHERY DDV ¥ (V5. 2 5k ) I 4 31 45 6] 3 R
41 km BN T AOD, i 55 MODO4_3K i d it
AT AT SR ELIRUE , A3 it M 17 2014 4R 424F 4 4N Z
Y AOD B 25 S A AR AR RRAIE

1 B35 7%

1.1 FRXHER

M T Hb A 2 B8 VE RS P (E116°387 ~ 118°
05',N29°33" ~30°51") , KL R (& 1), &1
THE1 X3 B AR RERL A EMEF
PHEL St TiT5E Py s I s 5 22 R, FLAR g 30 LA LAk
Ly it 24 8 kg 2 AR B S L DX 2 SR e e L XY
ZHREER S35 Rk i oA [ED Y B X PG LRI
2113 B o P X [ O N R ol =8

Q 10 20km

B1 #RXuE
Fig.1 Location of study area

By v B2 — A [ R AR 2 TR X, o 5%
AR R 35 3K 59. 2% , AR S ER R, (H T 4R
X BEE A ST R R, LS Tk A = R G R
SEENN I Z 52 o450 I P I S 25
JREERSIS , PN TT KR H T 1581t ,2014 4R
PN 55 5 i R 129 d, 25 5 KRBT T A4E
[ 173, BATHE DG T 22 Yk, % b )M T3 PR 6% o 6 A
JiE B A T AR, DRI VR | B T AR
B IX KA TG Y AR B A AR S+ 433a D) i
WEL
(0. 48
{0.58

NDViswir
slopey o655 =

l0. 48 + 0. 2(NDVI,, - 0.25)

1.2 MODIS ##&

A Y EOS MODIS 44 £ 4% MODIS L1B
BE SR IEE (MOD35) A % B EHE (MODO4_
3K) A B 46 B8 (MODI3A3) Bk MOD04_3K %%
390 3 km Ab, HoREN 1 km , BRI BER
2013 4 12 4—2014 42 12 7, rh MODIS L1B ¢
et MODO2 S 3 5cdfe Al MODO3 iy B 5 Ji] 2
fi % ; MODIS A8 438 507 i (MOD13A3 ) 1 Hibs
HER I — b 22 (AR B8 5L ( normalized difference veg-
etation index, NDVI) , A& H & s, FiREHEY
>k H NASA_LAADS (level 1 and atmosphere archive
and distribution system ) [ %l ('http: //ladsweb. na-
scom. nasa. gov/data/search. html) ,

1.3 AOD RiEFH &

TER R SCE SR I Kaufman 25100 & 9078 i
23 CUR D) R R T, SO 5 X
FI£056(0.66 pwm) |5 (0.49 pm) PB4 H 5
LA (2.1 pm) PBAFTE—E K F . W T L5k
W BURGT R T2 R IE | Z R BRI,
PR TR, £0006 DG Bet 2 e S %]
LA ik 55 £ A INp B WL S 48 2 T i a7 Y T EROG
FAMFAE], P AE SR DDV ik Bl

Poss = Pr1/2
Pos = P2, /4 ,
K o o F1 o o 73 I AE 0. 66 um F10.47 pum
AR R pyt IR AE 2.1 m Kb AR
B
Levy 25U R LIRS -, % & T HUS /A A NDVI
Xof Ml 5 S 236 B R I 4 TG T Rk Y DDV i
(V5.2 55%) B

(1)

o = po o slope + yint
Po.66 = P2.125L0P€y 66212 T YU 66/2. 12

. (2)

Po.s1 = Po.ssSlopeq .66 + Yty s,0.66
Hrp,
(slope, 660 1o = slopeyWSVE -+ 0. 0020 — 0. 002 7
yinty g 1, = 0.000 250 + 0. 033
{0 = cos™ (- cosBycos6 + sinfsinfeosp)
slopey 4065 = 0.49
Wyinty 416 = 0. 005
(3)

NDVIg,, < 0.25
NDVIg,,, < 0.75 , (4)
0.25 < NDVlg,, <0.75



54 4]

SREINT, A5 BT TR R M TR IO LA SR BE I 23 73 A - 149 -

NDVIgye = (py oy = P512)/ (Pl os +P512) 5 (5)

X, O B 6,,0 A1 @ 439 R K BH R T A
BEXTAFAXS TT AL p o M ps 5330 R
76 1.24 wm F12.12 wm Ab A0 5%

2 HAEA

2.1 MODIS #EF4bIE

FIH MRTSwath T HA {4, 5T MODO3 %48 %f
MODO2 $df AT IR 2H 1E K T 4 48 5 20 A ey
LA ERY 15 DN (5 F0 R 5 R0,
W34, 73 31 #) B MCTK #1 MRT T H. %} MOD04_3K
H1 MOD13A3 H4f E 47 Ak B, 48 5% SR AU HE Ry 28
SR I e R 5 b 3R s [R5 F e Ry
T

TEF UG DDV 35 i AOD B, =2 &R
HARK YRR 22, R A S AT X2 R AT =
K, A SCfdi F MOD35 2 K6 I B 1t 4712 % o0 H)
MR RAZTT,
2.2 BHERFRWE

A B 68 KA S A% i A AL A 7 S i
AOD Jrs A $% 2 (look up table, LUT) , R#EHFFE
X B b A B S MODIS #5448 B ] (2013 4F 12
HA—2014 4F 12 J1) S AL Hepm i 5 SRS
( standard radiation atmosphere , SRA) HH [ K Ffi Y | K
SBRL S R rh 4 R RUHLR (2014 4F 4—9
H ) Rl £ B & 2 RSB (2013 4 12 H—2014
3 A K 2014 5 10—12 A) iH & ERHR 0 km,
FTH# 6 4k LUT Wi 5 4EZ%0(6S B A(H)
HARBEE LR 1, Hoh At i M o KRS TER
TPAZ 2 A 1 4SBT B 1 F U 5
(68 B HE) .

x®1 LUT SHIgE
Tab.1 Parameters in LUT

SR bk PRI
IR BOG=JRERE 0.1~1.5 0.10
2R SR 0~0.1 0.01
XL/ () 0 ~180 10
KK/ () 0~75 5
TERTiff/(°) 0~75 5

2.3 MRREERMLE

BEPCHELLAM (2. 12 o) P BER WL S 33 il 7
0.01 ~0. 15 FYMRIC A MG T, Fih 2 I 5T )
MRAESGERY DDV k= (2) — (5) AR
2.4 REBESSEITE

1 MODIS $A8Z 4Tt i L bR S 8UE (55 R

S5 A bR B S R BRI TLRR () R TUA B
FXF i) AR LUT, 547 2 42 38 L 45, 24 HAH
—EH, U LUT iz 41 & %09 AOD B K25 4
FIR 0 5 HoAth 7 00 SR FH 48 P 4 19 D7 32, DA T 3
UL ITTE 550 nm 4b1H AOD SUIEPIE.,

H 13 A A 4k 2 TP (B R T AR o R
0 km , A7t T 55 P9 L SAGR AR K, Mk i FE A —
O EEAR i S PR = BE X AOD S I WIE I T
JEITIE™ (R (6)), A EF WM T AOD 23 (7]
syl B

7. =0.00877 x0.55*%[1 —e55] +7,, (6)

Xb: 7, AP EITIER I AOD; z HiBR R
BE km; 7, N BCE R RE Y 0 km ARZSTF A9 AOD
S B

3 RS540

3.1 REBEZRRWIE
ASCHEEL 2013 4F 12 H—2014 4F 12 A #REUY
N T S 2 X 3 4% 22 19 MODIS L1B e 2444t 75

A3 (A 8 H 4y A Kl BB 727, O A 75 A
ZMHIRAR) R DDV Bk e 3845 b M Tl
1 km 25 [A] 73 B AOD S04 14,

T 5% X PN T A b 3 A0 T U T 5 i , i
MODO4 _3K Zi4l ik 5 75 Fili #b [X 35 5 AERONET b
UL St st AR Sty 20 JHOR B 06 2 09 B 22 3
SRR S A A RS B S R 5
25,0 AOD [z e 25 2R 5 [m] B[] 4k B MODO04 _3K
PRI T L (B 2) .

12r

P —
Lok »=1.1773x+0.195 o Bk -
o R=0.73 )
< _
=08 o .-
il o i gy 8
4 © il i
o 0.6 % &
g o o0 e ° o ... .
g 04 R e ) R
g g g o ®
S | @8 8% y=1.2219x+0.028 3
02} "e $0% . L
L ™ R=092

0 01 02 03 04 05 06 07 08
ARILAOD R A
El2 MODIS AOD iEZR 5 MOD04_3K ##ExttL
Fig.2 Comparison between AOD retrieved
from MODIS and MOD04_3K

ME 2 AT LA, MODIS AOD Ji J 2% 5 5 [w] st
[B] 1) MODO4_3K 7= fi B ¥ 1F B AR AR fb fa 5 oA 3
I —: (B E— e =R —R b =



- 150 - E +

=Y
P

2017 4F

(B T AR SCHY S TR, B 2 4 X6 10 25 AR X i 22
P 0.19 F151.63% 5 77 I & B4 (1—3 A
F10—12 H) Wi 22 5 55K HAH S M A%, 1 52
AR PR 22 A/ N BAH G B 3R Tt . BRIA 23 [|] 4y
PERA—E BN REAR 2 %48, T MOD04_3K
s B 2 SR BN /5 B B Al A TR 5 3k (i H A
S DDV 32, 52 H Anfd B TR 5 53 1% ) 4R
AOD JE A B 25 L2 2 B & A7 R b 9 7 7
W FF A Y DDV ik I SRR B R R 3 T R
R EEE R 5 MOD04 3K P B ZETHEA K
KAMZEMEIA . BAEAE BT 2B, AR S AOD J2
W 577 EAE 0. 01 B AR AKCE OBUAS 55 ) F & 2%
FZE , H Pearson FHRERECH 0. 78, BMAINH , AL
() S e 45 R B AR, Al LAk R AE BN T AOD
(RIS 28 2 A 4 BE IR A TAFAE S0 AT
3.2 AOD ZE 9 H4HE

FIH MG E) DDV 45 2 T 2014 4F 1—12
A 355 5 AOD AR, B 815 55 5t AOD SR, 2R
Ji B LA A A 55045 ot (AE 0 8) s 8, 45 213 M
i 2014 4F AOD H{E /A oL (B 3) , Horfr o ik
= KRB R X,

0 10 20 km

3 2014 Fituiii ™ AOD HES
Fig.3 Spatial distribution of AOD average
in Chizhou City in 2014

M 3 AL Y, 2014 4R N T AOD H{E 7E
23 (A3 L RRIE R R, LR SR LRIV — R 8K
1 (—EFE 0.70 LUL) , W g SR AIK (REARERTE 0. 40
PR . BN e Fherg i X, 5l 2, MEA T
VLAV SR b 3430 36 B R AR SR AR AR = A TR 0y
IT—RZ O WA AOD JEIX, IR &
SR AIUE NI (TE: =8

DIt IX AEE AGEMEFHELT X3 A
ST E T A BN R X3k AOD GEi A (£ 2)
FAOD #5854 (& 4)

F2 2014 FMHEXE AOD FitLL&
Tab.2 Comparison of AOD statistics in different
regions of Chizhou City in 2014

HXH e/ ME SN A FRifE 2
Fi X 0.11 1.26 0.31 0.14
REE 0.08 1.21 0.27 0.12
AHE 0.01 0.37 0.20 0.03
HHE 0.05 0.78 0.28 0.08
T 0.01 1.26 0.27 0.12
1400
— Btix
1200 REH
1000 —Eﬁﬁé
T H ~
ﬁ 800
£ 400
400
200
/a N
0 0.1 02 03 04 05 06 07 08 09 10 1.1 12 13
AOD

4 2014 FiMTHEXE AOD FH S HILE
Fig.4 Comparison of frequency distribution of AOD
in different regions of Chizhou City in 2014
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Temporal and spatial distribution of aerosol optical depth

in Chizhou based on satellite remote sensing

ZHANG Mingming, CHENG Dongbing, QI Jianhua, HU Jianchun, LUO Jing
( Chizhou Meteorological Bureau of Anhui, Chizhou 247100, China)

Abstract: Aerosol optical depth (AOD) is a key indicator of the atmospheric environment, which can be used to

represent the degree of atmospheric pollution. Obtaining AOD by satellite remote sensing can make up for the lack

of the spatial distribution of AOD and the trend of overall change by ground — based observation. With Chizhou City

as the study area, the authors retrieved AOD of four seasons in 2014 using the improved dense dark vegetation
method ( V5.2 method ) based on EOS — MODIS data and analyzed spatial and temporal distribution of AOD after
verifying its reliability. The research results show that there is a good consistency in the overall change trend
between the AOD retrieved from MODIS and that from MOD04_3K, but they also have some differences, especially

in the winter half year. There is a remarkable difference of AOD distribution both regionally and seasonally. Overall

performance in the northern part of the AOD is significantly higher than in the south, and spring and summer

seasons are higher than the autumn and winter seasons, while different regional trends are different. The temporal

and spatial changes of AOD are strongly influenced by natural factors and human factors.

Keywords: MODIS; aerosol optical depth( AOD) ; improved dense dark vegetation method; Chizhou City
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