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Abstract:PMa s is the main component of haze, and Henan Province has become one of the key areas of PMzs
pollution control. Based on the PM2s concentration data of Henan Province from 2015 to 2019, spatial
autocorrelation, spatial hot spot detection and other methods are used to analyze its temporal and spatial
characteristics, introduce the geodetector method to analyze the interpretation strength of meteorological factors,
air quality factors, and social factors on PMa2s concentration. The results show that: from 2015 to 2019, the
concentration of PM2 5 in Henan Province showed an overall downward trend, the days of high pollution decreased,
the days of low pollution increased, and the high pollution gradually transformed into medium pollution. The
concentration of PMas has obvious characteristics of spatial aggregation. The five-year global spatial
autocorrelation index first drops and then rises, and the spatial hot spots are concentrated in northern Henan
(Anyang, Hebi, Xinxiang, and Jiaozuo), the spatial cold spots are concentrated in western Henan (Sanmenxia,
Luoyang, Nanyang). The shift of space center of gravity shows a trend of going north; Single factor detection
shows that among the nine influencing factors, land use type (0.511), precipitation (0.312), and NO2 (0.277) are the

most obvious factors affecting PM2s concentration, and the other factors are PM10(0.255), temperature (0.209),
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wind speed (0.183), O3 (0.121), GDP (0.073), and population (0.046). Interaction detection showed that the
combined effect of multiple factors was more significant than that of single factor. The results can provide
theoretical support for the control of air pollution in Henan Province.

Key words: fine particulate matter (PMz.s); spatial-temporal characteristics; driving factors;space hot spot

detection; space center of gravity transfer; geodetector
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Fig.1 Distribution of monitoring stations and elevation
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Fig.2 Spatial distribution of annual mean value of PM2s concentration from 2015 to 2019
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Fig.3 Grid division and impact factor raster data
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Table 1 Types of interactions

piil=a THAEH
g(X1 N X2)<Min[g(X1), ¢(X2)] E B UR D]
Min[¢(X1), ¢(X2)]< g(X1 N X2)<Max[g(X1), g(X2)] R F AR TS
q(X1 N X2)>Max[g(X1), g(X2)] R K] - 3 5
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2015 4F, iLF) 42.1%, HBAK G HAE 2017 554 24.6%. 4T 75~100pg *m™ 5 HL e & M 2015
- 20.8% L FHE] 2016 4F 38.9%f5 2019 4 X [FI7£ %] 20.5%. 4T 100pg » m™ (1) 5 A 2015
T 4.1%3) 2018 411 13.6%31B 151, 7E 2019 4 ELE RIRFE T R3] 0.5%.


Administrator
高亮

Administrator
高亮


p (PM, Jug m”

[ 100~200
I 75~100 10 -
I 55-75 i
[ ECLI
Jo~35 |
80
70
60
\o‘f_.\ -
50
|
s .
40+
30+
20
10
0 T T T v T T T T T "
2015 2016 2017 2018 2019
E o

P 4 2015—2019 4F PMas iR EEAE fh a3
Fig.4 Variation tend of PM2.5 concentration from 2015 to 2019
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Table 2 Global Moran’s / index from 2015 to 2019

i H 2015 4F 2016 4E 2017 4 2018 4 2019 4

fa 0.436 0.367 0.368 0.51 0.4545
Z-score 4.634 4.114 3.083 7.47 6.57
P-value 0.01 0.01 0.01 0.01 0.01
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Fig.5 Distribution of cold and hot spots in space
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Fig.6 Space center of gravity transfer route



2.3 REHERS

TRV E 4 PMa s BREN R 0 H MR I BE, 51 NHBERERIAS, 520 7 S A 14K
M 22 HAE R A SRS Z AR bR, PR SRS R R AR 1 FE . 72 PMas MRS
Wi K]~ A Bt b AL 2 25km X 25km A5 I, 152 EURE DX H OB R SR R 3L S N BRI 25
2.3.1 BRI A

FIFH 2 S B DR 7 100 s i 2 45 AN 52 [R5 PMs AR KIS R BE, &5 RNk 3 Fiome
MEERTTLAE R, FrA S0 K% PMo.s WAL I2 A FE FEAE 0.046~0.511 Z [i]. AT
T MIH L B K BRI S AR R 0 PMa s iR FEAR AL [ 52 m bE 2 05 = R 38 B4R FE L PM o
HNO2 MR FE T B B o X AN JT (B FEAR) G533, 06 PM, s ¥R BE AR 52 1) e KPR B[R -
R R B JIFE 0511, F [A]), s spe /s (R SR R - N T8 (0.046) - ©A B TR BB,
R S N TG BIN PMas T BGE BICEEAE H o B 7K T LA RU 22 Al PM s A& R AT s B2
D558 KA Rl KU AE PMys AR B E ZAEH], IR 32 B0 PMa s (T BRTR
S E AR I B, X I 2R PMas TR, SEU™ E N E-5 KR, PMas 63
TR,

3 BT HEI WS R

Table 3 Single factor detection analysis results

Wy RE PMy NO, Kag PEKE REZ GDP  AN#&E  HHURFIHIR

iR

0.121 0.255 0.277 0.183 0312 0.209 0.073 0.046 0.511
1%

2.3.2 ZEHAEM T

A8 HAE IR 25 3 22 BR 1T PSRN R 15 PMa s W BEEARAG L [R5 me, 45 SR a3k 4 Jir
N NG R LA B, AR AR AN S0 A7 0 PMa.s % 52 38 44 11 3 () 52 ey #4522 LG B — 52 i [X] -1
2, FRE T HARSZ ELAR T, AR EERT GDP HIAE B A FIHIRHE (0.125) 8 A1, R WM 2 % PM s
ed-2a R S ik AN IR N = 8 A | R A 3 P = 2 b L I E i 28 A O N R BT S A )
7 H G 5 8 BRI, XA R A P AR B S IR . SRS R, ZH.
PERRI 2 AE Lt 98, A GDP MIXUE XA T 1G58, XRMZAHERILFEEHN <R
FHIGORNT PMao.s WK FEARALIIARRE /7, X PMos WR AR SEMR SE N2 25 . T DATRUL I A2, BA
S R AR A  PEAE Z RAR S0 Py s TR A W SR S

®4 XM
Table 4 Interaction results

. . = e AH i A
RE PMp NO; MK [f/KkE HE  GDP e ol
HE 0121 — - — — — — — —

PMyp 0256 0255 — — — — — — —
NO,  0.221 0.286 0.277 — — — — — —
Xi#E  0.213 0.268 0.232 0.183 — — — — —
f%/KE 0328 0.379 0.366 0.390 0.312 — — — —
L 0236 0.325 0281 0.236 0.321 0.209 — — —
GDP 0125 0.263 0279 0.193 0.334 0.233 0073 — —

H

gﬁ 0.170 0.261 0.288 0.270 0.316 0.224 0.166 0.046 —
H

+HuF] 0537 0545 0549 0.539 0.611 0542 0533 0.526 0.511
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[RIRZN, XA A 0 9045 AR & B840, X RIVAEE PMos N Y N2 J5 T R T, BT A
H AT B8 AR

4 75
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FEFRACHBIX, &P, R, Fr2 i, AR T &S . v R E E AR R AR TR
PEHLDX, A =TTy, I T AR P T 2. 23 B BN DX T R S B R R NTR R A
T HEREE R R, 1A (A4 s X3 R R R 2 TR 9 2R U FIORAT L Bk B 52 . 2015—
2019 4 5a 7S (A EOFF 2L ERETE, BA2I N A,
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