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Abstraﬂ In recent vea.rs " the air quality problems ca‘u%ed hg extremq-ha’z,e ) ave become increaqinélvﬂé-erious i11 nChiné erelcia}l"V those caused by fine pafficu]ate mater
(PM I Whl(’h has | ,cqme lha main component of haze. T_bP air q?ﬁﬂ prgb Jems caused by excessive conceﬁtr@i‘uom of PM, , a}d P, have seriously affected the pubht‘ heatt o,f

Chlnpse cities. Stud-ymg the éoncentratlom of PM, @nﬂ PMﬁs of ‘great ilg'lmflca_rwe for formulating effective -pollutlon preyenllon and contml measures. This iludv selected M’l

pollutant (’onventraﬂon 1mp3,01 factors, including four natural faqlovs (lemperapll.r{_prempllatmn wind speed, anﬁélope) and thre‘a socid-economic factors ( hififan activity mten%lty
index,’ the propomon of @econdar\ industry, and total energ) .'rongumpuor)) Thli study used the spatio- temporaf anah ysis method to analyze the spatio-temporal dl@tnbutwﬂ"(‘)f PM, ;

,ﬂnd PM,, cdncentratlom throtghout the year and quaﬂel 1rp 2()18 and used GWR to explore the factors that Qau%ed t}fé concentration difference. The results showed that: @ the
("oncgl trallqhs of BM, s and PM werE ‘higher in winter and spnng lhan insunjmer zm‘d autiimn. Pollutant concentrations differed %1gn1flcanf[y on both sides of the Hu Huanyong line in

it, and Hebei and concentrations in the west gathering in south-central Xinjiang. @ The Moran

all four seasons, Wlﬂ(hlgh concentrations in the east gathm’ng in Beulng, 11\3
indekes Of\EMz,s and PM,, Goncentrations were positive in all four seasons and reached the maximum in winter; the distribution pattern of PM, ; and PM,; was basically the same, and
the conqéﬂlrated distribution of high-high and low-low categories was relatively obvious. () The effects of various factors on PM, ; and PM,, concentrations showed great spatial
heterogeneity. The influence of temperature and slope on PM, 5 and PM,; concentrations was negative in the south and positive in the north, and their distribution was not identical.
Precipitation and wind speed had a negative correlation effect on PM, s and PM,; concentrations in most areas, and the negative impact range in summer was smaller. The effects of
human activity intensity, secondary production proportion, and total energy consumption on regional PM, ; and PM, concentrations were positively correlated in most regions, and
there were also differences in the positively correlated high value areas from quarter to quarter.

Key words: concentration of PM, ;; concentration of PM,; spatio-temporal distribution; geographically weighted regression(GWR ) ; influencing factors

PRBE A T 28 50 M i e sl & Jig , KRR 7%;%%&%@31@%%@‘@&%%5.73}@%@%

TET I 5 386 0 28 B R J 1 WL R 7 %F‘l‘ﬁlﬂuﬁ IS R Y SN )1 s PN 32 O E A PN
G R AREME R RITGRYE 2 jﬁq:,u\qﬁiﬂﬁq:m;gfﬂﬁﬁjﬂ—mé]ﬁﬁ%
%‘Eﬁﬂég%qﬂ:FPMn\ PM,;. SO,. NO,. Oﬂt‘[] COz Feahfe i, WAV I G . SR AGT
S LR P PR | B KR (R T AR RS R

/\
Hmf;ﬂﬁmﬁ“zﬁ’“ el E;‘ PRI AT R R L BRSE4 AT PV R PM
ng _J‘ 4\ A ML SR

WKL) (TSP) o AT W A BURL ) (PMo) 2 %ﬁ*ﬁ% WFS B 2023-05-05; 81T B H3: 2023-07-17

PO L5 R G A A E,  [a] 0T s A A 22 iflﬂ;é;igﬁ?ﬁi%ﬂg%gg*‘70002) L
PET-HRA HER R ARIEER AT 2: KA PM,ys  EEES: ZILH(1983~), 95' 1o RO L R 7 16 S ki
Xof H 3R T A AR AR RLRL A AT )T, 2013 4F KR PM.s * iﬁ{%{’ﬁ?ﬁ,&mau; 104753211575@]1enu. edu. cn

=)
=

7,{% HREHE , E-mail: lijs. 09b@igsnrr. ac. cn



4 1 AEVT R4 . P ST PM, 1 PM, I 28 23 A7 0 AR5 i DR 2% 2 A 1939

(R EE 25 20 A REAE 43 AT 5 e DR 22 0 ) L 43 ) S o
PEFET RS, X5 IX 8T S 72 15 G B 15 AR BTG
PR e LA 3K AR S S, Sk I A A S S
WHAEZENIEFEX

FE] P9 A1 27 25 % PMos FTPM, B9 BFSE . 355 A PM,s
HPM, o 4R BE B Isf 25 AR RRAIE | AF S PR BF 5% 52 g [
R MEATHIY . RN R L, ©A A
TS Y vk B “U” B A ARG R S B CU- Pk
hORLE H AR R AT 2 R 2013 4R )R
N T I Sl BSR4 0 05 Ye W ok B, SRR
10 4575 Y W) e J3E 320 A 186 D e 3401 HE 25 ) OB I,
N2 e — AR R T A s 2 A
SEH VAR T B OB R 4, st EsE | K=
Ft SR g U T AR TR L AR SR Tk b, A
Z It m Y A (AT B R M
HINAL [ 512120 K 2 AF 5 R A ) T AR, (R
FE R R R X PM, s Fll PM, o 7E AN ] 25 [ 457 8 14 5% i —
B, ZWE T R w2 ] 25 5 %ﬁxmcﬁk
mm LY EAHB M ESR, KRR AR #ﬂﬁA

l%ﬁﬁﬂmﬁf @%ﬁWﬁ$anﬁm

m@ﬂﬂ%ﬁ& ﬁmxmLﬁ&%!%%w;-

ﬁ%% f{qﬁ; VY jﬁ

"\ 4 LR ﬁ%ﬁ%%zmﬁﬁ’wm&@m
HH5 ), %%mnhmmﬁm%ﬁﬁw@ %
ﬂ@mﬁmm%ﬂﬁﬁﬁ%ﬁ%@m”ﬂnﬁ%m
me%ﬁﬁ% 2w T 7S ) 22 e
LmﬁmﬁmﬁﬂﬂﬂMN@Emwm o 4 G
FE AT PV T P, 9 25 45 725 b J% F 5 1 PR 22 142 ]
ST . CA PR R A SRR TR
R DR L B RE | S R X R AR PMLs Al

PM o ¥ 77 AR B GEW, AEPF T N
N GDP . A U5 FE AHS 7l o L AR R X

PM,s A 35 B R . 35 F SCHR A9 B . B RS
BAE AT AR AR, ARG T IS R K, A
SRIAFh: AR (XT) . FEK(X2) . R (X3) FidE
(X4); #aQPH P, KRR TR0,
—J7 T DA R AR A, SR B Y NS i
BEARRC, DL b 2 Ry B A A, AR A X
B NETE S5 B (XS) s v — i, HIEF| Tk ke
R X5 G iy 52 e, B ICEE — 7=l o L (X6) Rl fig
JRIHFE B (X7). LA 2018 4 2= i PM,s Al PM,o ¢ & R
A Eiﬁmaﬁﬂ%ﬁﬁAH%ﬁﬁmkmm
YL BE (RS20, 7R s ) PR 2R ) A ) S
14 PMs F1 PM o 75 Jeif BEER LR 22 AR 41 .

?ﬁ‘%ﬁf

1 M5

1.1 B Esk IR

RBFIEW S B A . D2018 4F 42 [ 363 /1l
G I T A PM, s A1 PMo 25 B8 K008, T i A e it
ST PN T A A R, SRR A RN DY R A
F 24 W RT3 B . ) HOSE S A M,
i DU A= AR, DU R BRI 50 s AR (2018 4F 3 ~
S5A). 2201846 ~8 ). (201849 ~ 11 4 ) A
4 (20184F 12 A 2 20194E 2 1), Bl I T b [l 25
T AR 2 W 43 7 OF 6 (hitps: //www. agistudy.
en/). QAR . BRI XUHE Ay 23 BE RS L B0HiE A B
25 RS YR Ab BT 1 — 20, R T A Bt H
BN TC ARGl L, R BRI T R Yl R
BOZIR T RS, 2B R IR T 56 I H K AR
## 71 .0> (National Climatic Data Center) [ ﬂjﬁﬁl e
(ftp: //fip. nede. n0aalz'goV/pub/data/noaﬁ/is"a‘-’_11:: i/ )»@ H
[H DEM HCHE, %05 B 404 30 m 300, 14
ﬂw‘@mm¢$@tﬂﬂ%&m% L@ﬁm
ﬁﬁ%umc)‘ @ﬁ‘i€ﬁ30mx3o %i?ﬁ%
A*&mﬁXfﬂ%®ﬁ@%ﬁT¢®ﬂ%%ﬁﬁ
Hi““ﬂ»% éﬁﬁfﬂlﬁ i L.\ (htt:;)-‘ /lwww.resdc. cn/) @ﬁE\ =
263 45l 55— 4 GDP L T
m%ﬁ?u¢¢<¢@ﬁm%ﬁ¢k%f¢ﬁﬁ
gk RO S OaahEEERR ] 4o
R E R @Hﬁn%ﬁ%?fwmlﬁAﬁ¢
By of A B A A AR RO AT T AR aEAL
1.2 BF5EJ5k
12,1 N2 85

N 236 3 58 BE (human activity intensity of land
HATLS) 2 AR 3 - b 4] 1 28 ok 4 By A 2K
£ D0 a7 (92 i w7/ 3 M U E =% s N G | S PNE S g
B R AT5 e 2 e B AN TR] AR SO S 4 3 1
NZETE Sl B B T vk, D v [ ki A S0 g o
J& R 2018 4F v [ R Bili A4 4 1 ) 2R B KA, DA
% A Hb 24 4 (construction land equivalent, CLE)N
JE A AT, K BT A bt M) P 288 B R CHC 0 A A
FH #2453 & & %0 (conversion index of construction
CO#F A B S h (R D), X
3ol P A T Tt >0 i TR o DX T AR Y 3 L R
IR NG SR AR

%XIOO% (1)

surface,

land equivalent,

HAILS =

Sm=ZSLG) (2)
o, HAILS R AT SR 5 Sep o X3k P 22 152



1940 O A 45 %
F1 ARLHAARENERABYBRERY
Table 1 ~ Conversion index of construction land equivalent for different land use types
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Table 2 Characteristics of the change in quarterly average PM, ¢ concentration and the number of cities in its concentration range
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Table 3 Characteristics of the change in the quarterly average PM | concentration and the number of cities in its concentration range
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Fig. 3 Regression results of the effect of the proportion of secondary production on PM,  and PM  concentrations
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Fig. 4 Regression results of the effect of total energy consumption on PM, ; and PM,; concentrations
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