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Fig.1 The trend of PM2s concentration in the Yellow River Basin from 2000 to 2017
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Fig.2 Spatial distribution of PM2 5 concentration in the Yellow River Basin
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Tab.2 The standard deviation ellipse of PM2.5 concentration in the Yellow River Basin
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Fig.3 Spatial-temporal pattern of PMa.s concentration in the Yellow River Basin
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Tab.3  Analysis on influencing factors of PMzs concentration in the Yellow River Basin
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Tab.4 The result of Risk Detector

AN\ 1 2 3 4 5 6
UNEEI: 23-126 126-234 234-343 343-559 559-789 789-1326
PMas <% 33.82 38.24 45.84 55.86 67.68 66.92
LAk Ak 42-1200 1200-2459  2459-3991  3991-6413  6413-10925  10925-16434
PMas <% 36.55 48.19 58.76 59.14 63.51 63.12
VAN a7 0-90 90-266 266-730 730-1285 1285-4049 4049-7735
PMas <% 40.04 52.79 62.16 61.13 53.70 52.51
NIEAZE 82-271 271-604 604-1129  1129-1703  1703-3034 3034-7780
PM2s i 32.95 45.68 59.06 60.93 53.47 61.22
R X TH AR 14-51 51-85 85-147 147-222 222-340 340-661
PM2s i 35.70 44.25 52.75 58.95 57.25 61.22
BHES 0.2-0.5 0.5-0.8 0.8-1.2 1.2-1.8 1.8-2.9 2.9-4.3
PM2s i 40.75 45.68 56.29 60.00 62.21 43.76

BT 16 TSR B BB S ON . AN BB, g0 1 X RIfF a2 23-126 (N/ ST AR,
33.82 (ug/m® NZZH GERED I PMas i EIIME,

(2) HRZEWTC AR5 YR R R —EL BlinsMEREEERT, Tk
KRBT HIIX PMys 5 4 i) E IR, BI LA FE B R ) th 7 28 S5 Yoo ™ 8 . X2
PR Tl A = e M8 T RE RV 2 8 T A A R B T BT 7 A A BT A2 T K e B
BRI — . BRI S BONEE, IO WK AR . R A Y 4
Ak SR 0, R AR 7 A v U REVR TV MRS/ IN O PR T 0 s R R R 22 B AL 2 2
A LA A 2 ST BN 28 5 v o R A R O FL A

(3) HX EAMH RS, SHBTFINI BT A L R X AR =R
RIS N 2 AFEAN R 518 B, RETDORANNR BBT 25 R B B2 i3 ek
A, &N TR, FDI X IAES e B SN, BIANAEAE “T5 Qe B, 1
A TERM, AR PMo s IREEIIRE A AE SR k. BRI, % T3 sskrh L ij
HBIX, AR H BN i RS e B R N, 3 R R AR BT S 3EA e A BRAUAL 2t
PSR, AEEITR T b 0 A R O, [RTIEA/ B 47 SR PR AL 235 g 2802 (1 1 FE
il AR SRS G IR ST, KT AR By o KB T R PG 2 A, AR E AR R A


Administrator
高亮


FIF BRI T RSG5, BIFETE 15U eI an.” , 2RI X FRIEURF 2 7775 25 S5 G ia BRI
JE 77, PG 1 5] NG 36 5 RS N T I, IR BRI A 15 41 vl 43 25 4 R T e A 5
RN, ghAh, KT AASEAERIX I, FAGIB, pMERERTE NBRFA AW, &
SCHIF TG T3 B W DR Z0) ST PMo s V5 e AR 1) B IEAH G RN, . A WIF FEAIE S8 KT
e 5 - AL H I T K R B BT A B B A . R TSR B W, N T
TEJFA Rt b4k s R By ik, T R T H B KIS G S T 7 Il P T AR TH AN 25 o
Mo BhAh, NGB BN E [ X A FLRZ I8 (118 5 AR RO, AR VR 4 RS S
B0 205 e, AR R A HE T 2225 A0 58 B sk 1 R BT RE IR 22K B 11 R
[21]

(D) AAEDE X (B AR s P KRR T, BHE ST PMo s R BEAAAERE
TAERT, 2R X R0 R 22 SR N2 Ty R AR, AT B T3 1 e iR FH 26 DL f 75
PR BRI IR, RIAE FRAKTS Qe (R 4 v 7y G Aab B 2R, DTN 30 i R <05 e A e
SRR o T P 4K 2 Hith DXOAURF 2 S D, T HAHSSEOR AN e, e ZAH 1540
Kb A FRERHTE, AT 5 A R U5V FE IR [l 3 R R 1), B AR PM s V5 L . U
W, ARARO TN 3 B DA R TGRSR R 21T &, AT RF2 5 T PMa.s W FE (1R R IR 55 R
(BEER
5 gk, BUSRE
5.1 458

VERNE TG E5 5y, PMas M2 1 By 48 A 25 50 BH 2 B0 AN & i B R R Y
HERE . ASCHET 2000-2017 4F BTN PMa s SE 30 B, TEREAT I 3 A0 25 [ R AIE 20 A
(3R L, 32 P AR ZE A R R R 2 ST Y I 23 VAR AR RS, B e 45 A R PR DU S8 E AT R
WK HT, FEEERW R HR.

(1) 2000-2017 4F 3k PMas AF 3509 BE A 52 00 HE O s 3G K s Ak 35, HABL N
2000 4FHY 42.65 png/m>EEEINF] 2017 46 50.06 pg/m?, 2SI GRMAB R . BART
F, 2000-2007 R[N PMas LIS K BL, 2008 4 LA PMy.s M BE S A Ab T3
Az, AT T RT A, BRI PMa.s R B AR A8 5 B 3 RS0 G ) e (AR
ERX . HARE X TR AR R AW HAE SIS 1 P 58k S R G R 3 e SR X
AP SR B g L P R A 1) S SR LA BT e s B X — 7 T A A 1E B AR SRR ZE R v L
WX, S —Jr e N O felRF S RE K. S R B r s .

(2) ARAEZEMAIR S5 R o, BT PMos 15 e ik S I s 1 “ Padb— &R m 7 7
[ (1) 25 () A3 A A SR, 12 M 25 ) 7 ) DK 05 B VAT 3 ) X A« & b N 1 204 DA S 8 355 5
NERIR, GRELFEEN TASHERE™RM LA G TEAN . MR E,
PMzs 5 4 E ENE FIA By oK, 7 85 KINH IR AR 2] R s, A T4 K%
AT R AR A B N VR 2 b T s 4 6K il DL R P b v 22 P, BTt 3
PMas < FEAE B2 0] b R ILY 5K - B R 5y, 2 (A1 SR A B 3

(3) HHHBIRARM R 25 R nT A, BE T 4L 22 IR X BV ds PMa.s 15 A B SR 22 5
Mg ERANKE, SHmaEZEN PMo.s BIVE TSR B S 2R B N D35 Tk K F
AREEEE . ARSI, R X E AR . 52—, N DB R kALK
fRRE 158 LT PMos 15 G B B B IR AR F s R s i S A T 5, A LA @ AN p X
AR R 5 B 25— B HL 5 28 R0 G S DA DGR 5 T A1 s 45 B R R S HA A AR A
b DX R A7 RT3 NS [ T A7 25 5
5.2 #il

PRI LA 43T, A SO SR TR PM s 15 iA BE AR B H 40N J7 T A6 SR i

(1) B ARG 77 5T SR R 3 2/ KRG e A — e npady, AP AR SO B A RS



5 PB4 A B N B AR R AR HE U N 2 . B AT TR DA R A X (1) PM.s
HHAERANATRE, FATZE R R, BRI GEE N — N2 R, KRR
RS, 8 T R e F b R A R RR BEALA , 2 FH 2L SURT ) B R YR T AT IO A SRR
DA T BE X IO G, Uk DX P (178 117 22 TR I X I i (1 e 2 R, 4 ) R R 2 i
KATGRIERIN B, BB 7HE, IsRBEPIBAE, ERHEEER I RAFE G XIS E
5] ()38 S UL, FRHESNBUR . MR RSS2 o AR B RIVEEE PM,s V54, XA R T
SEPL TR AR AR 5 T R X — [ KR

(2) TR PMy s V5 44 m (R R AEAE F ot RSUR AR 5T, X R 3
TR HES) KRS Je P42 IERE A, %o 2% Hh B R 22 S Ak (O A0 SRS o b Qi JAE 45 )
Jb 0 X R 55 % 22 T LE 13 SRR V5 T 4345 PMa.s MR BF e i, DI G 7 25 6 fin stk K b [X 1 1
SRAZSARY o BEXF PR IR K A5 e f 1) i, — 5T T A A E A R, il =l
B H, XX AT AR 58 51N S A% T RAENBUR s 59— 5 TV K 13 IR 68T
BN MR P g MR AR BT 2, TS R T35 B 00l Bishie, s Hshrefs 1t
BERE A SR W i R e o A, TEHES)IREEAG R DL R AT 38 T LRI B, — 5 T o
TG X} 4 L (7 BRI 44, DASRE ALt BT s SR i 2 S0 AR s 59— D T/ MO8 3 T T 1R
T A R 7 VR 2 A P75 7 RV 0 (R P, 3 AT e SR I AT L R R R,
ZEAE 7 v NS T SRl Ve 1) 7 P55 DA T K i B (A 1 e LG
53 B#

BEEFINTFEHE IR PMos 75 YR 25 B 20 A REAE 5 520 DR 2 A2 e a0k [ 3R A A SO A 14
DU v o A 1 B B . A5 SCIE ] 2000-2017 45 KRB IR IE PM s ¥R 5 B8 3EAT 0 9
A EA B LS RREAT T IRUERIANTS, T B R RN T A SR 7T A (. R
T SCEE SR S AF 9T 510 DA R SR SR S5 5 T PR R IR, AR SCLE R DR 38 SR A AT P AN 5 RE T
NGRS EE, T ERT )RR DL [ SR M R R 25 75 T FE A5 B2, A1 3 oK % 1 % S i [R] 2%
Z A ERR AR o PMas B0 AT B 4% TAEM ROG R,  BAE S Ja BRI 7 A B
NIl 2o S i (SO S AN - BRI - 8 B A S Toe 2 1 VL) AN L ot o 2 N i i
$ ) KI5 G T B A AT, BRAMEEIE RN AT PMas FERHLER . A ML B A 7% #4255,
e 8] A XIS 75 et B 3t B 07 ) 2 RO S
Z2ZHR (References)

[1] Guan D, Su X, Zhang Q, et al. The socioeconomic drivers of China’s primary PMa.s emissions. Environmental
Research Letters, 2014, 9(2): 024010.

[2] Watson J G. Visibility: Science and regulation. Journal of the Air & Waste Management Association, 2002,
52(6): 628-713.

[3] Grell G, Freitas S R, Stuefer M, et al. Inclusion of biomass burning in WRF-Chem: impact of wildfires on
weather forecasts. Atmospheric Chemistry & Physics, 2011, 11(11).

[4] ChenJ, Zhao C S, Ma N, et al. A parameterization of low visibilities for hazy days in the North China Plain[J].
Atmospheric Chemistry & Physics Discussions, 2011, 11(11).

[5] Cesari D, Donateo A, Conte M, et al. An inter-comparison of PMas at urban and urban background sites:
Chemical characterization and source apportionment. Atmospheric Research, 2016, 174: 106-119.

[6] Feng S, Gao D, Liao F, et al. The health effects of ambient PMa2.s and potential mechanisms. Ecotoxicology
and environmental safety, 2016, 128: 67-74.

(7] EAR 7 QU VL, A IS.2014 SR b [E0 1T PMoa.s WRPEE AN 23 A8 (LI M B 224, 2015,70(11):1720-
1734.[Wang Z, Fang C, Xu G, Pan Y. Spatial-temporal characteristics of the PMzs in China in 2014. Acta
Geographica Sinica, 2015,70(11):1720-1734.]

[8] 2 AR, AL aU T 55 55 (X4 S 22 DR R WA DX 3 SEALEWE 7. B AR 22 % B2 5 K7 5741, 2018,20 (4):58-68.[ Li



(0]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

W, Huang X. Empirical study on the social and economic influence factors of Beijing's haze. Journal of Capital
University of Economics and Business, 2018,20 (4):58-68.]

Li L, Qian J, Ou C Q, et al. Spatial and temporal analysis of Air Pollution Index and its timescale-dependent
relationship with meteorological factors in Guangzhou, China, 2001-2011. Environmental Pollution, 2014,
190: 75-81.

24k e, = 2, 1 AT I A AAORT e 8 9 i s B R R M 3 A T X BRI S P 05,2000,23(12):43-
48.[Dong J, Wang S, Shang K. Influence of precipitation on air quality in several cities, China. Journal of Arid
Land Resources and Environment, 2009,23(12):43-48.]

RS 3T BB, i B D 22 R R v [ A6 g 9k i 2 Ui (5 i) (R VD 75,201 5,35 (2):423-
430.[Chen J, Zhao S, Yin D, Qu J. Effect of dust process on air quality in cities of northern China. Journal of
Desert Research, 2015,35 (2):423-430.]

PN KGRI AN R 57, S I S RS e i BB AR AE B S TR 3R 23 B R R 2,2012,33
(6):1936-1943.[Li X, Zhang M, Wang S, Zhao A, Ma Q. Variation characteristics and influencing factors of
air pollution index in China. Environmental Science ,2012,33 (6):1936-1943.]

JEL 5 A PR A L, TR U, VAR B 2000-2011 4 H [El PM.s IR 2 V5 A AR AIE K BIX 8l TR 3 i Al 2 2
#%,2017,72(11):2079-2092.[Zhou L, Zhou C, Yang F, Wang B, Sun D. Spatial-temporal evolution and the
influencing factors of PMzs in China between 2000 and 2011. Acta Geographica Sinica, 2017,72(11):2079-
2092.]

Lin X, Wang D. Spatiotemporal evolution of urban air quality and socioeconomic driving forces in China.
Journal of Geographical Sciences, 2016, 26(11): 1533-1549.

Wy B M BE R, A ol [ PMas 75 5% 5 4h 2 20 5F 10 23 0] 50 % S IR 3t B 9E,2016,35
(6):1051-1060.[ Yang K, Yang Y, Zhu Y, Li C, Meng C. Social and economic drivers of PM2.5 and their spatial
relationship in China. Geographical Research, 2016,35 (6):1051-1060.]

Yang D, Wang X, Xu J, et al. Quantifying the influence of natural and socioeconomic factors and their
interactive impact on PMa2.s pollution in China[J]. Environmental Pollution, 2018, 241: 475-483.
228, Z AT AT A A B KR PMas 15 el T FLE T Rl 3R 2 5 LB, 2018,38 (8):11-18. .[Li G, Qin J,
He R. Spatial-temporal evolution and influencing factors of China's PM2s Pollution. Economic
Geography,2018,38 (8):11-18]

FARU T, T b E TR X PMo.s I 23 ARG R B LRI (K] 32 L 2441, 2019,74(12):26 14-
2630.[Wang Z, Liang L, Wang X. Spatial-temporal evolution patterns and influencing factors of PMzs in
Chinese urban agglomerations. Acta Geographica Sinica, 2019,74(12):2614-2630.]

BRI LU0 22 6, FRAH 0T B T K B RPN TL IR 48 PMa.s YR S5 52 10 R 38 1) 43 B Hh B 22412, 20116, 71
(7):1119-1129.[He X, Lin Z, Liu H, Qi X. Analysis of the driving factors of PM2s in Jiangsu province based
on grey correlation model .Acta Geographica Sinica, 2016,71 (7):1119-1129.]

2R 0 RS, TR, NG R . 2013 SEALETTT PMas (I 25 ) A P24, 2015,70 (1):110-
120.[Wang Z, Li Y, Chen T, Zhang D, Sun F, Pang L. Spatial-temporal characteristics of PMzs in Beijing in
2013 .Acta Geographica Sinica, 2015,70 (1):110-120.]

Mg, AL KITE PR PMas I S RHE K i R 0 7. A N O - B 5 3635%,2017,27 (1):91-100.[ Yang
M, Wang Y. Spatial-temporal characteristics of PMa2.s and its influencing factors in the Yangtze River Economic
Belt. China Population, Resources and Environment,2017,27 (1):91-100.]

WG, TR AT i I T 5 5875 G PMa.s I 25048 R AL B S DR 3 F 7. A RO K2 i (B PR R o
}i%),2019,53 (5):724-734.[Zen H, Ding L. Study on spatial-temporal pattern evolution and influencing factors
of urban haze pollution PMazs in the Yangtze River Economic Belt. Journal of Central China Normal

University(Natural Sciences), 2019,53 (5):724-734.]



[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

ST AR BT AR A TR R R R R R R IR 2 RS A ,2019(20):4-10.[Xi J. Speech at the
symposium on ecological protection and high-quality development in the Yellow River Basin. Fen
Dou,2019(20):4-10.]

Guo J P, Zhang X Y, Wu Y R, et al. Spatial-temporal variation trends of satellite-based aerosol optical depth in
China during 1980-2008. Atmospheric Environment, 2011, 45(37): 6802-6811.

Wu D. Hazy weather research in China in the last decade: A review. Acta Scientiae Circumstantiate, 2012,
32(2): 257-269.

FE RN AR AR BRI 2 R B S R B P A2 % ,2017,72 (1):116-134.[Wang J, Xu C. Geodetector:
Principle and prospective. Acta Geographica Sinica,2017,72 (1):116-134.]

RIS, 77 G K, B AR 2 2R 1 R ) 2, T AR B AR T R DR T R R I A R AE 5 5 R 2R A A
HPEZ24%,2018,73 (1):177-191.[ Liu H, Fang C, Hung J, Zhu X, Zhou Y, Wang Z, Zhang Q. The spatial-
temporal characteristics and influencing factors of air pollution in Beijing-Tianjin-Hebei urban agglomeration.
Acta Geographica Sinica, 2018,73 (1):177-191.]

Lefever D W. Measuring geographic concentration by means of the standard deviational ellipse. The American
Journal of Sociology, 1926, (1): 88-94.

B SRR R AP . PR 5 5 AU AR AE (AT TP AR N R AT [ B A AR 3 47 1E(GB3095-2012), 2012-02-
29.[State Ministry of Environmental Protection. Environmental air quality standards (for trial implementation).
National environmental protection standards of the People's Republic of China(GB3095-2012), 2012-02-29.]
TR, £ 8, 2R HT [ 1998—2012 4F PMas N 25 4341 5 BRIEH FE 2L 8 50 RIF AL A8 FH,2018,37
(1):108-120.[Xu C, Wang Y, Li L. Study on spatiotemporal distribution of PM2.s in China and its relationship
to energy consumption based the remote sensing data from 1998 to 2012. Ecological Science, 2018,37 (1):108-
120.]

W, S A7 AR B H 7 b XU T 2 A0 B AR AAE A s il R 2R 0 A IR SR} 22 i 9¢,2019,32(12):2065-207 . [ Liu
X, Xin C. Analysis of urban air quality characteristics and influencing factors in Shanxi-Gansu-Ningxia region.
Research of Environmental Sciences, 2019,32(12):2065-207.]

=L B, T, 50 5, 25 2 T A ORI T K A 2 KT SR A AN i B A2 B AR R X 3 BT A R
2#,2019,40(11):4801-4809.[Yan S, Wang Y, Guo W, Li Y, Zhang F. Characteristics, transportation, pathways,
and potential sources of air pollution during autumn and winter in Taiyuan. Environmental Science,
2019,40(11):4801-4809.]

BRI O, 2200, B W 5K T N 17 422 KR PMas A i AR FIVE £E U8 20 A 45 R 27,2019,40 (1):86-
93.[Duan S, Jiang N, Yang L, Zhang R. Transport pathways and potential sources of PM2 s during the winter
in Zhengzhou. Environmental Science ,2019,40 (1):86-93.]

5, A DR, UG, XU, JE A 40, KT 5 R, BRI, SRR . 2015—2017 AF R KT RIS AR
AR K KI5 73 A PR AE R 22 22 4,2018,38(12):4592-4604. [Wang F, Li Z, You X, Li F, Zhou X, Tong J,
Zhang X, Wang F, Ma S, Zhang T. Variation characteristics and source analysis of atmospheric pollutants in
Tianshui from 2015 to 2017. Acta Scientiae Circumstantiae,2018,38(12):4592-4604.]

Peng W, Kuang T, Tao S. Quantifying influences of natural factors on vegetation NDVI changes based on
geographical detector in Sichuan, western China. Journal of Cleaner Production, 2019, 233: 353-367.
0, I AR T GWR AR i [ 3 TTT 55 50 35 e M AT 3K A1) 2 ) S5 i AT 7 St PR 9,2020,39
(3):651-668.[Wang S, Gao S, Chen J. Spatial heterogeneity of driving factors of urban haze pollution in China
based on GWR model. Geographical Research,2020,39 (3):651-668.]

P L, B8, W 5 e R At 8 it 5 9k 11 4 RS ek B B 4R BAIE A 22 B I 7T,2019,54 (8):136-
151.[Sun C, Luo Y, Yao X. The Effects of transportation infrastructure on air quality: evidence from empirical

analysis in China. Economic Research Journal, 2019,54 (8):136-151.]



Administrator
高亮


[38] %, VRl as, 50 il 5 . 2 V] IR S5k e VR 45 & R0 A I 2 AR 5 XSl [ 3R BE R R 2,2020,42 (1):150-
158.[Guan W, Xu X, Guo X. Spatial-temporal change and driving factors of comprehensive energy efficiency
in the Yellow River Basin. Resources Science, 2020,42 (1):150-158.]

[39] P MES, 5540 W . b P B 4% B o T 55 5 (PMa.s) v G R IS 2 2800 e 36y oy [N - B 9 3A
1%,2017,27 (4):68-77. [Yan Y, Qi S. Time-space effect test on foreign direct investment and PM s pollution at
city level. China Population, Resources and Environment, 2017,27 (4):68-77.]

[40] %7, J8 it AFS MR ELFR B0 23 AT YRR 1A 2 ) 7 Jo P 0 A —— DA T 150 ANl 2 Ui & 4
H(AQD) N £} 2#,2018,38 (3):351-360.[Jiang L, Zhou H, Bai L. Spatial heterogeneity analysis of the
influence of foreign direct investment on air pollution -- A case study of air quality index (AQI) in 150 Chinese
cities. Scientia Geographica Sinica,2018,38 (3):351-360.]

[41] Sz A1 B8 o A [ PR 5 Gl R S R 45358 [ B 57 5 255 A /E T 70 e ,2018.[Kang Q. The impact
of foreign direct investment on environmental pollution in China. Academy of International Trade and
Economic Cooperation, Ministry of Commerce,2018]

[42] KABAE, 5K S, 5K IS K PR BT R N A1 P B R 45 550 B A58 o 2 1 5 i) —— i T AN [R1 A7 ML 2H 1) LRI 5. 7
MV 5E,2019 (5):61-68.[Zhang Q, Zhang R, Zhang Y. The influence mechanism of foreign direct investment

on environmental quality under environmental regulation: a comparative study based on different industry
groups. Commercial Research, 2019 (5):61-68.]

[43] Qiao X, Jaffe D, Tang Y, et al. Evaluation of air quality in Chengdu, Sichuan Basin, China: are China’s air
quality standards sufficient yet?. Environmental Monitoring and Assessment, 2015, 187(5): 250.

[44] Frbr 8 0 2 2 R 7 Ml 28 R R OR B 0 X 55 5 R 5 e BOREATF 9. o L RE,2019 (1):146-
154.[Chen Z, Liu J, Li L. Research on the effects of industrial structure adjustment and technical progress on

haze reduction. China Soft Science, 2019 (1):146-154.]

Analysis on the Spatial-temporal Evolution Characteristics of PM3s and Its
Influencing Factors in the Yellow River Basin
Li Heng! Han Yan'!?
(1.School of Economics and Management, Lanzhou Jiaotong University, Lanzhou, 730070;
2. Laboratory of Economic Geography and Regional Development, Institute of Geographic
Sciences and Resources, Chinese Academy of Sciences, Beijing, 100101)

Abstract: Studying PM2s pollution in the Yellow River Basin is of great significance for winning
the battle against air pollution and promoting ecological progress and high-quality development in
the Yellow River Basin. Taking the remote sensing inversion data of PM» 5 from 2000 to 2017,this
paper analyzes the spatial-temporal evolution characteristics and influencing factors of PM; s in the
Yellow River Basin.by using the methods of standard deviation ellipse and geographical detector.
The major results were showed as follows.(DFrom 2000 to 2017, PM2s concentration in the Yellow
River Basin showed a trend of rapid increase and then fluctuated, so the situation of air pollution is
not optimistic.@The spatial aggregation of PM, s in the Yellow River Basin is significant, and the
low value areas are stably distributed in the central Inner Mongolia and the southwest plateau. On
the one hand, the high value areas are distributed in the northwest inland with poor natural
conditions, on the other hand, they are concentrated in the areas with high intensity of human
activities.®The results show that PM,s pollution in the Yellow River Basin generally presents a
distribution pattern in the direction of "northwest to southeast"”, and its concentration tends to be
dispersed in geographical space, that is, the main scope of pollution has been expanded. @
Population density, industrialization level, foreign investment, scientific research expenditure and



other economic social factors have significant influence on PM> 5 concentration, but their intensity
and direction of action are different.
Key words: PM»5; haze pollution; spatial-temporal evolution; geographic detector; the Yellow

River Basin



