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Abstract

The paper is based on the product of MODIS AOD 3 km and the observation data of the meteoro-
logical station in Sichuan 2006-2016, analyzing the temporal and spatial distribution and varia-
tion trend of aerosol optical thickness (AOD). The result showed that the AOD is characteristic of
the “M-type” growth trend during the 10 years, including high value years in 2010 and 2013. The
monthly mean AOD shows “two-peak type” character, reaching peak in the Spring and Summer in
every year. As for the spatial distribution, AOD is characterized by strip-like distribution along the
topography, with the western part of the basin decreasing to the east. The high altitude area is a
high value area and the low altitude is low value area. In terms of the relationship between AOD
and meteorological factors, AOD is significantly correlated with relative humidity, and no signifi-
cant with speed and precipitation in Sichuan.
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1. 5l

KA BT T R BB SRS BRI SRR, SRR UK. B M A K 5
KLy KL, YD DT FIAER DL & AR S A b T4, BERKE RSN EBEHBS S . K
SABI KL SR ISR, = FBKITE R, KRS ARSI S 5 IR i = AR A
HEMEF[L]. SVERRISRIERT L2 N TR AN F SRR RS, T8 Ik 4 S (B 2) RS AN ) 242 (1042 )
PRFRAIL 1 A RE R SRR A A B MR [2] . B A 28 0% 1) i 8RR, KA B HE it ok ik %2
BRI RG AR SRR KR 2 B R0 R S5 R A A o) B AR5 10 bR B X 3 I e ) B %
GrAu AR E R (IPCC A8 LRl ) o AME ARSI T BS54, A I — 7 Thid i SO K
PRAR ST, B4t S R R NARS-FE[L] [2], 59— e v =4, 18It e = s A ) 22
FRIESZ FE7K [3], 4R T sEMA 42 X Mk o DRI EE 7 DY )1 28t K S IS B AR RHAE e L 5 A R R I O6
2, ¥R T IR bt X S5 e ORI AR S DA R S BT B /K R S I B At T AR

XA IR, 5 T MODIS $24E(¥) 2006 4E~2016 =LAk 3 km AOD (SRIA 624 B FE) M= i
AR A T PARAN GO A 2 o AR ITE RS AFAERT R, VRS2 BIHFBOR R . 1y
TR SRR, B RERNR AR M, 75— i a) R 23 (8] 96 [ P 64T 213 5256 B SR 1 4
i, REeiR it — s e R (4], TR BORM AT DASR A I (8] /5 21 B 0T i OIS H (675 22 RS B9
ASIEIR - == - FE/KIAE ELR2 0 5% RN T Al RE .

BFRE BN N TR F R E M & B2 AR IEMIE R, RIE OIS E R 15 =i
WL REEAR IR T IE B = B 2. Nakajima 55 [6] % I8 OG5 J5 BE AT 2 A 38047 S 0 2 1) £
MK KR Tang SE[7IRIAERGHL B2 2 RA S5 SEROGFEE R IEMHSC, MR 2 2505
Mahowald £ [8]#2 Hh A 5 MK Z IBIAFLE IE SR THLAI, RPN - BRI - SR RCE 25 Li 45[9]
PASEE B P EONRE A IX, RIS =K E B mE N, MESBRIKERISEZ, ZRrHatyR, 467
fEAFREAKIE N, YK E BRI, [ERIRENINZ, ZWA MR/, TR K= A4
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DOI: 10.12677/ag.2019.912133 1261 HuERFL 2= ATV


https://doi.org/10.12677/ag.2019.912133
http://creativecommons.org/licenses/by/4.0/

PP

TERY: A ASE0EE ge i [ YA R X T AL = BRI 2 AR i R B, R BOE R
FE5 2ot BREM 2K AR 2 IEMSR, FEARHEEEIREIL T, 52 A 8 72 %, HT[11]
EEXPEALB X T BRI R RS, ABID R R AR R 2T A RCEARIN, T2 KB
PR 22 RGO o SRZETEAE (1268 DY) AR = (1 R IBOL 2 B AR = Btk AT 17 b, RV IR
SR EIEN, R BN =R

VU1 Z b2 AOD mifE X [13], AHZHT AXS U173 AOD ¥t 72 iR A Bk 1 FEAS iy B AT A
BT, 0P SR IR AOD A2 fbia 9 5 TR EF A SAE IR 7t LA [14] [15], BRIASOT e 1 0 )11 %
Hi AOD ZE[AIAR AL E S T AR B R T .

2. MREXEESFZ*
21 WHREXE

VU A B — B A A IR AR X, AT TG R R 3, St 314, 2t DU ] st 34 e B2
ZERK, BARREMIZRAG, SEUERA ST #, B2 RERE L EHIX MFR12]8E5, 1Y)
WA R RS, AP AR L 75%~85%, mEEE, RAeEAEME HRZ HIRRKN
X,

2.2. BAEIEEL

2013 4F 9 HESBEIR CRAITHBIETENTRD , ik kA +4%. BARHR NS 2017 48, 4 H
g DL F 3T A W N BRI B 2012 45 R £ 10% DL F . HOE N RIVE A 2006 45 % 2016 4, 434 2013
AT KA AT IR T V5 YL B R B 75 7= A 18 2 5 DA e KR 4528 15 0k B He A s B o H s

23. BIRA=E

AW NASA B 7 KA ) 2006~2016 4FH [E Hi[X MODIS AOD 3 km 7= i, 3% [X U ) 1| 72 Hh 7 v 3
W RA R 1IDL SR DY 1148 1 ids 5% 538 5045 2UAH S ) AOD 4 ZE5 8] 43, JFilid ArcMap
A B .

MODIS Z#&#T Terra fl Aqua B2 E)— b #r b kds, 123 B A 36 MH LA HE B L il i 42
Kol , 7 55 AT WOGBILLAMNE B, W] DR B AR 2 I RS EAE B o NASA KA 7 10 km A1 3 km Piff AOD
Pl oA 10 km PR SR TR AIREAR 0SS, T 3 km SRR IR SIS TR SR SR H AR
XIS E X o 10 km 3& FH T ARG IX (B an i K % 1 [X),  PIFh 3 HE 20 AOD 7= i 2 (1) X
STE T SR S AP FH G TR REAN R, R 2 2 1 S T8 45 Rl - — 3 [ 16]

MODIS AOD /23 £ T & & & F RS BURAT N SF R BH G 2K K BH G TH 2 b T B B0
RBANS FAEFE N K SE G BIE RO 176, A2 H AT DA SR I M T 008 R S AR A R F B . B AL
KHZRRIBRIERSE SRBERNFEEEY S PM2.5 1745 — 2 M IE[17]. FIH IDL A1 NASA B 5
KA T 4L MODIS 7= (484 MCTK (The MODIS Conversion Toolkit)% MODIS AOD 7= i 47 #5
WbFE, FEZEEG ENVI I layer Stacking BEHUN 52 )5 10 2 N SU LG 2 B, MR E AL B s e
A ROTHIAE .

2.3.1. CE318 AOD ¥iB4big
MODIS AOD 7= fit & 1 F 4% 635 I 5 75 31 1) 550 nm (58E , T CE318 45 H (/2 1020 nm.870 nm.
670 nm. 440 nm [FI£HE, R Angstrom K FE 5 A [18].
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AOD, = fix A” 1)

EFEPIAN AN SZIKITEE A (138 B 870 nm A1 440 nm,  JUI45 -
AOD,, (4579 ) = B Az 2
AOD,, (Ao ) = Bx Atk ®3)

H(2). @)t 54533 a 2 p, M43 550 nm ) AOD.

2.32. WREELE

AT UL 3t TR BUREK H 2006~2016 4FPY 145 T 2T R H SO, FIA] Fortran 543
P48 EBR Gl i ARBIEFIME, EhOL AOD SEMIFFEME FH IR ERFE. AR
FARHREE, ~FEXGE, FEKE. 2R HERR AOD 2 5 AR E R Z KR .

3. &R5iT1ie
3.1. [U)I|EH# MODIS AOD H{E R ES 1L 454E

3.1.1. MJI|&ZH# MODIS AOD {EERRT

V41l %3 MODIS AOD 2006~2016 “F33{EA ALl 1 fros, 4ok AOD ¥{EAZAE 0.2~1.1
8] He AP I AL AE 0.6~1.1 2 J8] . Horb 2016 SEBME AARZI N 0.5, 2010 4. 2011 4EA1 2013 £
i mLN 0.6, X 14FEK AOD HEI “M” BRI H, 2007~2010 FHK, 2010 fFikFE(E 5 T
R, 2013 A FUE(E , 2013~2016 4 T . Horfo Kid/h Z M IAE 2013~2014 4, ik 16.6%. 2006
£~2013 4 AOD ~FHAMEA4ERFLE 0.5 P |, 2013 fE 2 J5 AOD HZFE T F%, 2016 4 T FE 2|4 -F 1k
FEM B ARAE . SR 2006 4% 2008 4 AOD MBI FER P FeH 2 R AR T 2013 42 %2 2016 45, H T F%
EHIFA L . 5ILFE R 2006 45-2016 4 AOD M I i K AE A /ME AR FE 2013 4F~2014 4K [F &34 8
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Figure 1. Variation of annual average AOD over Sichuan Basin during 2006
to 2016
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Figure 2. AOD monthly data diagram during 2006-2016
2. PO)I1## AOD 2006~2016 4 B J{&E

3.1.2. MJIl&H# MODIS AOD ¥IEZS 18] 4> FoHE

B 3 T 0L, D)1k AOD AR Ak 3A M h = 2R, bl w3 v DU JE ik D (R0 AR AU AIE o 3 5 0 A ORI 90
R —E[19]. AOD AR X 3 3= 243 A 75 VU 11| 253 A 50 R0 2 30 b [X R4 o T - s R vl - Ll - SRl
SR TR R AR, 20T A T2 T IL KR AOD 43 A543 W L ik ) /: AR RRAE . DY)
o FS 19 ) R SR T 35— AOD [ B DX 348, F 0 S 3t WL ) o )k 7 1) PR 2 /N e XU 56 1
SYA G W WANIFEIRTRA D 2, HShESEKR, PEhEHNSHR. ATV E AR A0 5
BHTT. &7, i 2% =4 AOD m1fEIX .

AR EoRE, VONZH AR AOD 25 [F] 43 A i A h R HE 0T AOD 18/, Herb DURRER T A e
HL(AOD fH > 0.8);  H BCART- J5 17 VU Ji] ¥4 g Ab g i ook, ¥4k 57 AOD By o
3.1.3. FOJI|&H# MODIS AOD ¥ME Y 4F4E

4 4 2006~2016 4EPU 1| 75 AOD ANFIZETI (2 3~5 A, HZ: 6~8 A, #ZF: 9~11 H, &F
12~2 F) AOD ¥R AR (B M, #4kok B PUZE AOD {H [ 2013 45 #552 F Mefash, 15 1 AOD 44
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S 8. TP RS AOD (HiE IO EZE, K& AOD EIR, HFERTKEA . EEMKERAZ
i — 3 [FAE 2 2006~2008 46 T [ J5 1 F+ 2010 5k B K ME, 2010 )5 T B HEZ=1E 2013~2014
SERRERER, TNHUE. HAZETT AOD REAM T B, H5 AOD & T4 AOD i
114 5 DAL 2 DR R 32 2= DU/INRORL I N S IR, B 2R ARRRL VD A SR A E[6]. B H EEZ AR
FRBRFE AL TV R RS 5 [20], HZRD )@ S E, BERER, NG Z, KAPRER
WL B 25 iR R PR B N RS ZS S KPR 4 R . KR DU )1 N e 2 R A AR TR RN, (H 2 AH
LT EZE, BERERNREDN, 0 ERK BRI RS FRAK RS SR FE RN . A=D1 RS, RO
/NG I 2 LR 2R SUE R WA S QR AR, A AZRI AOD il X R 6 .
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Figure 3. Spatial distribution of AOD in the Sichuan Basin
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Figure 4. Variation of seasonal average AOD over Sichuan Basin during 2006

to 2016
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Figure 5. Spatial distribution of seasonal average AOD over Sichuan Basin during 2006 to 2016
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6 /9 2006~2016 4FPU 1| 753 AOD 435 7% (A1 AL ], DY 1| Zth AOD AR BRAZ A RAE Xt BAE DY )1 7
Hr g, DY 1 DY R (A . 2006~2009 4E AOD ERME RN/, H AOD il X AT
RS T - B T - 51T, AOD i X Y5 LR W4 /N - 2010~2011 £E AOD B 4EBE K, e fi [X 70 B 48 K o
2012 4F AOD =i X VG FEABE T /i JLAEI8/)N, 2013 4F AOD mifE X [EliA Bl K, AOD fHINEH K, &
2006~2016 “F kL5 Gt FE B K is Ye s ™ B —4E . 2014~2016 £ AOD “EXMEHFF IR/, % 2016 4
90% LA DY )1 7 b [X S 4E 35 {E /N F- 0.55.
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Figure 6. Spatial distribution of annual average AOD over Sichuan Basin during 2006 to 2016
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3.2.1. AOD FntE*HEE
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Figure 7. Variation of annual average of meteorological factors (precipitation, relative humidity and speed) during 2006 to

2016
[ 7. 2006~2016 FRREZ(PEKE. KR, HILEE)FHTWL

3.2.2. AOD Fip&sk

SRR KR R E R, RIBIRIRE ISR A BohL 242, I FoKs LR MK S8
B SRR FIB IR AL . B 2K FIAEZ= 47K R AOD (H AL IE L, MK BRI, Sk
o R T A R R PR K [10] . — RN 2= FR S5 A% = 2R T 408N S EUSIR I e R R —
Tt AT 20T D3N K o DU R SR IR 738 2 = R 5 %3G 0, 2= T ROk 742 4
m, WK, SRR ) E KL E A, AOD 5 FREKAR IR .
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3.2.3. AOD FaXiE

NPT VO G A 3 52 20 3 1 25 KGR SR S (/N T 2 mils D X o UGN B R 5 3 2L
S L 73 AT AN B P DY )1 b S D e XX, s A 9 R AN B I Y ) 1 s R I XU X AOD
A K

4. ER511i8
41. &R

a) V01 ZHh AOD M AT I B AAERR AL RRE, AOD fEXIMELE 0.6 Al 1.0 Z 1Al 5h, Bk B2
N, RIA “M” B LEA . B 2007~2010 438K, 2010 4EIAFIE(E 5 T FE, 2013 4E PR 2IE
18, 2013~2016 4E TP,

b) VU175 AOD H SMEASLAE 0.2~1.1 2 [i], HEFHE “XIERL” AR(L E . 56— MEEEES, 5
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