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Spatiotemporal Variation and Inﬂuencmg Factors of AOD in the North Chlna El'am

GUO Lin', MENG Fei'-*, MA Ming-liang' * f P N ua,,s-"
(1. School of Surveying and Geo-Informatics, Shandong Jianzhu Unlvemty, B nan 250101, China; 2 Ke} Lab‘bralory of Geographic Information Science, Mmlslry of
Education, East Chlnd Normdl University, Shanghai 200241 Chma) 4 o 4 ¥ S ‘ 4

Absfract A better knoyvled'ge of the spatial and temporal vana{mn I{;nmspherlo aerosol and its mﬂuencmg factors 1§ of gleal‘tlgmﬁcanre to controlling gfmasplieric pollutllm"'
and improving the almosphenc environment. First, the uslble infrated imaging Tadiometer suite ( VIIRS) mterryédlate produgt: (IP) ‘aerosol optical depth=(AOD) data fiom
2013 10,2019 were used to analyze the temporal and spatial V&rldtion in f}OD in the’North China Plain. "Secandly, SO,, NO,, PM, s, meteorological data, NDVI=BEM,
GDP; and POPU were selegied as influencing factors , ‘andithe linkage models between AOD and its mﬂuencmg factars were established based on the XGBoost model for each
of the five representatlve cities in the-North China Plain to gaantitatively eslimale. and zeveal the contribution of various influencing factors behind the temporal and spatial
dlstrlbuflon in AOD. /Phe results showed that in terms of spatial distiibution the A-@'D of the North China Plain was bounded by the Tathang Mountains, showing a pattern of
high AOD'in ﬁle southeast.and low AOD in the northwest. In terms of temporal changes, the annual average value of AOD in the five cities showed an overall decreasing trend
and the mopthly average value of AOD first increased and then decreased, with the highest value appearing in July and the lowest value in December. In addition, the AOD
estimation model established in this paper for the five cities in North China had high accuracy, with R* ranging from 0. 60 to 0. 67. Among the factors influencing AOD in the
North China Plain, NO, and SO, were the most influential factors contributing to AOD in the five cities. In addition, PM, 5 was another important pollutant emission factor.
In terms of meteorological factors, temperature (T) , relative humidity (RH) , wind speed (WS) , and wind direction (WD) were the other four important influencing factors.
There were both commonalities and differences in the rankings of the contribution and importance of AOD influencing factors in the five representative cities in North China.

Key words: aerosol optical depths( AOD) ; North China Plain; spatiotemporal variation; statistical modeling; analysis of influencing factors

RAAF IR RN BLANR G T H A iy [ S 00 A T3 o RO 2 AR A I e SR
R IR BB B AR R e s R R AEMIF 2 R A B B M UL IE%EXW{%‘IHSU'(:
PrEAp g AR A R AN AT L 4 i A 2FJELFE (aerosol optical depth, AOD) ok A A1 fix EL
SR ML -5 2R G0 1) S A 0 T i A AR AR %B"Jﬁiﬁ,fﬁﬁﬂ?/ﬁ%ﬂﬁ?fﬁﬂm Fzs (8] 1) 53 A B
2 FHORRBE UL BE 1 MR RN 2 ST i RS A HZFE ML, SOOI HRE Al R
T e A AR B 7 A A R A /INAS [ BN ) AOD ?E TERRN B | HAs

TR R BR , LR B I PM, s B4 25 [ B AR e 22, 1T L 35 00 ol i ¥ DA 3 2 7 5 4
LRI ARESE, 2 [0 E 2D, TR I PV, | BRYGH. DREEREAES, sh . 2 AR P
@ﬁfiﬁfum Xﬁu%’% j(l:f”ﬁlj\]@jﬂ/ﬁffﬁm —

PM, FREER B, BT LUR R MO IR B e A L S0 CA201SMDO08) . L 12

5 1k
PM, o ff o MEBI A TR B R R BRI R T S b o s e TR OE o
L AR R R G P AR e T T (KLomm1A02); AR AKX ¥ WL S 20 H

Sz — BRI SIS AE , ) EEREA: S (1997 ~) 4 LB, BG5S
. L[] . 75 AOD L}Eﬁﬂﬁ(ﬂu E-mail; guolin503178999@ 163. com
%Tj(‘hﬂﬁ {5 7?35,—_ J\/j_\‘ﬁ Wﬁ% E A, ﬂﬂ * 1;. YEH , E-mail, :mamingliang 9@ sdjzu. edu. cn



3484 T

B 43 %

PR RS I B B AN R T A R B
U5, WA T AR A ST A

ANk R AT TR BT R T K
KA YARAE Ty AR oE T AR Hov, o 1X 35k
1) AOD V5 YLt A5 AR 22 5 AT T 00, XL ¢ T
AOD I 23 5 AE B BIF 5 DX IR 388 40 4 v T [ P A —
SO DX, A s B T VN2 AT = A U
X &0 Si 45T F 2006 ~ 2015 4F MODIS AOD
BARIISE T AALIX L) AOD BF 23 R AE A2 i [N &
HHEZET NO, f1 S0, FE KI5 45 AOD K&
R, RF RGN GBI, I H T
T AOD 5 NO, il SO, Z [a] B R K56 E AT
FF. Qin ZE BT AT T N S B HERT |
ST R | R AR 4 B 55 AR AL X AOD
(EEI , ok % e G N X AOD SN, Li 2507
FIBFFEER T T A SR PR 2 LA R DR 28 6 3 [ i b X
AOD (52 H ) R R g/ fl@%?ﬁ[ﬁ .
e K R IR IR, A 5 /e AOD fry
MR R T, A ARG k., f

B I AL 2 AR LR R R ST 2 s

ﬁ%%Mpﬂﬁ%U%EﬂﬂT%M?%ﬁ%
A5 e U SRR . < aVar
ISt 2 SR 9 T 2018 AR il R

T R BA TS ) , S0 SO s (s
AR B T A RO, AP SR

43¢ e ) 2013 £ 2019 4 VIIRS (visible inffared
imaging“.radiometer suite) IP (intermediate product)
AOD s, 73 HriZ BUR 24T Jm AR AEF J5L AOD Ay I
ZSASE R, JF 48 78 AOD B 25 748 Ak JL A 5 1Y
AOD Z AL, AR5 H i OF T LI 5
2013 ~2019 4 AOD FY s ] 22 fb a3 Je s 8] A
it QMg Y WHR . HIBE . HIB Kt 2
SR HEREX &R AOD I FITTHR; O
XF oA 48 78 A TR AN R AOD i 28 22 AL A
GIER AL SESE AT

1 #MR5FZ*

1.1 WFFEIXIE

AR AL B T 33° ~42°N, 112° ~ 120°E
(B ) masdb s, R, b g A Fnmf
X 6 A B M Tk Zik 8 . 4205
OIS, 43 AR W3 Ak 22, @ T il 2 KU, 1
ZeAs AL W . MR R SCHR (18 ] AU GE T, AR AL IR
(R T AR 42 5. 63% , N 5T Rk T 42 [E GDP( gross
domestic product) Y] 23% , K 2 & 4 [F 24. 75% 1)
N FVE A 28.39% M HL3h 4, AE U5 05 AR o 4 [

27. 7% . BEFE LT &R AN T (R d  | 4e 0
JARA GGG A kol IR E P,  mEHX Z
— T TR R R A TS e R EERK
B0 R T A A R R B A ML B R R AR
He et 5350 T AL PR b A R AR IR R Y T
YL YESCER [ 22 ] 8T A 2019 4E 4 168 4k
T 28 A5 AR O 4 22 19 20 ANk, Herb T
HEAC TR A = I (A KR HEA 8 2 BEmHE
A8 11 FOBHHEZ ) 19) .

N

ae | i
T 1‘%%;
FOE ()
18° |- ATHHE
[Ty
AT
36 L y g4
A M
I
W LR
iLs
A fRAT
LR
0 120 km
112 114% 1167 118° l2I0"’ E

E1 HREMEBAERE

Fig. 1  Geographical location of the study area
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