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Spatio-temporal variation characteristics of PM; ; concentration and its influencing
factors in North China Plain area
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Abstract: In order to reveal the overall situation of PM,; ; pollution in the North China Plain and
provide an effective basis for the prevention and control of atmospheric environmental pollution in
the North China Plain, the standard deviation ellipse and local spatial autocorrelation methods are
used to analyze the spatio-temporal variation characteristics of PM, ; concentration in the North
China Plain by using the remote sensing inversion data of PM, ; concentration in the North China
Plain from 2000 to 2018, with the influencing factors of its concentration change studied by using
geographic detector. The results show that: (Dthe distribution of PM, ; concentration in North
China Plain shows a trend of first increasing and then decreasing in time, and a trend of first dif-
fusion and then the contraction in space; @PM, ; pollution is spatially concentrated in Henan,
southern Hebei and western Shandong, forming a whole high pollution area and gradually weake-
ning to the peripheral areas; @ precipitation, population density, wind speed, number of indus-
trial enterprises above the designated size and per capita park green space area have a great impact
on PM, ; concentration, with mutually reinforcing interactions being among various factors.
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Fig. 1 Overview of the study area
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Fig. 2 Distribution characteristics of PM, ; annual average concentration in North China Plain from 2000 to 2018
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Tab.1 Elliptic parameters of standard deviation of PM, ; average annual concentration in North
China Plain from 2000 to 2018
Ay 2000 2006 2012 2018
IS/ () 167. 24 170. 37 166. 95 166.13
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#1591 #H / km 514 013 519 884 519 460 514 132
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Fig. 3 Ellipse analysis of standard deviation of PM, ; average annual concentration
in North China Plain from 2000 to 2018
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Fig. 4 Local spatial autocorrelation analysis of PM, ;
in North China Plain from 2000 to 2018
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Tab. 2 Interactive detection results of PM, s concentration influence factors
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3) HiJRy s 1) 3 AR 5G4 A 45 SR AT PM, 5 K
A5 Yoy A A B R sk . HH REX £
B AR L AR I R T = B B AR 4L T LL
AR DX B B0 A T AR BT T b X K AR G F
B 1198

4) PRI EE R T, Bk N B LAY
s bl 2 i T AR L XU 4 S PR X PML, 5 kRS Y i R
73 Cq (B B 5 1 28 FLAR I 45 5 AT 40, 5% i [ - 22 []
(052 FAE HI3 0 1 58
4.2 B W

HAl, 3 5 R A5 e U H 2 PM, 5 15 32RO B
AR AR B TR AR AR R S T R A X,
95 eIt A AR B IR, 7™ 0 A TS Qe AT
BRE . XT PM, s B35 4B ia - 1 Fg b M2 1 2R
A B B4 T S B Tk B IR A, SCEEREIE R 24 A
il B b ] A T G 7 06 B 5 S 34075 Gl AR ) ST
TE5E3 A B PM,, s B 6 46 il i B il -, By 48 |y o0
15 Y XA R 1 75 B AL b O . I Ah L A S
JRF I8 AR M 107 5 ke £ Y PR 4 gl € {1
KRR R i AR S R G R E
P AT H R IRR] RO R, KT R R & 6
AR 22 5%, PR TH Bl B 5% 40 20 AR, 4T 45 2021 4R iE

FAR T IR 2 6.
4.3 ¥ i

AR SCRF PM,, 5 ¢ J3E 28 g% S 38 46 X 2000—
2018 AFAE LK SR X PM, 5 #& B A I 25 728 A e ik S
Hm R AT TS AT 7E — B R B O AR e
JEUH X R s BB R S . RSz F 5 Bl K
73 T BR AR SCR X S A PML, 5 R JRE 1) I 2 R ik
HEAT 3B X FEE R DR 2K 2 1) A 28 AR AL ok
WRAWTIE . Beoh, AR S0k 8D XS PM, 5 9 JEE 52 i [A]
T LRG0T R T — BT R) EZTT 1 .
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