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Under the background of industrialization and the development strategy of
“urban agglomeration”, China faces significant ecological and environmental
challenges, with PM2.5 air pollution being prominent and restricting regional
sustainable development. To sorry, some aspects of the problem has not been studied
sufficiently now. This study takes Chengdu-Chongqing urban agglomeration as a case
study.

The work consists of an introduction, 5 chapters and a list of references. It
contains 61 pages, 8 tables and 13 figures. The list of references includes 59 titles.

Based on the hourly monitoring data of air quality monitoring stations in the
Chengdu-Chongqing urban agglomeration from 2015 to 2024, this paper first analyzes
the variation pattern and pollution status of PM2.5 on a yearly, quarterly, monthly and
weekly basis. The results show that the annual average concentration, seasonal average
concentration, and monthly average concentration of PM2.5 decreased year by year
from 2015 to 2024. The areas with a larger decline are mainly concentrated in
Chongqing, Dazhou, Chengdu, Meishan, Suining and Zigong. The seasonal average
concentration of PM2.5 is high in winter, low in summer, and in the middle of spring
and autumn. The monthly average changes periodically on an annual scale and presents
a cyclical distribution. Analysis of weekly changes of PM2.5 concentration shows
significant fluctuation during the week from 2015 to 2018 with an obvious "weekend
effect". During 2019-2024 the PM2.5 concentration was no significant difference in
PM2.5 concentrations between weekdays and weekends.

Investigation with standard deviation ellipse shows the results that the overall
PM2.5 pollution in the Chengdu-Chongqing urban agglomeration exhibits a spatial
distribution orientation of "northeast-southwest". From 2015 to 2024 the center of the
ellipse generally shows a trend of moving first to the southwest and then to the
northeast. Spatial autocorrelation analysis shows that there is a significant spatial
positive correlation in the overall PM2.5 concentration, with the spatial agglomeration
types are mainly "high-high" or "low-low". Kriging spatial interpolation analysis
shows that the spatial distribution of PM2.5 generally presents a pattern of high values
in the northwestern plains and southern urban agglomerations, and low values in the
eastern and western mountainous areas.



Analysis of influencing factors shows that the generally dominant factors,
affecting the spatial heterogeneity of PM2.5 concentration in the Chengdu-Chongqing
urban agglomeration are elevation, temperature, wind speed and GDP. From the
perspective of each city, the cities dominated by terrain factors are mainly: Chengdu,
Deyang, Leshan, Luzhou, Meishan, Mianyang and Yibin; the cities dominated by
human factors are mainly Neijiang, Suining, Ziyang and Zigong; the cities dominated
by vegetation factors are mainly Nanchong; the cities dominated by climate factors are
mainly Chongqing, Dazhou, Nanchong and Ya'an.

The characteristics of correlograms between the PM2.5 concentration and its
influencing factors mainly show linear and quadratic function relationships.
Precipitation and humidity show an inverse quadratic function relationship, while
temperature is a direct quadratic function relationship, and wind speed and PM2.5
concentration is a linear model with a significant decreasing trend. The elevation is a
direct quadratic function relationship, while the vegetation factor is a monotonically
decreasing linear relationship. Among the human factors, the population & GDP & NLI
presents an inverse quadratic function characteristic, and the proportion of the
secondary industry presents a monotonically increasing linear characteristic.



PE®EPAT

KimroueBbie cnosa: PM2.5, TOPOIACKASA AIJIOMEPALIUA YDH/IY-
YYHIWH, [MTPOCTPAHCTBEHHO-BPEMEHHBIE U3MEHEHUA, ®AKTOPLHI
BIIMAHNUA, AHAJIN3 TEOI'PAOMYECKOI'O JAETEKTOPA, IIOAI'OHKA
KPMBOI, TTPOCTPAHCTBEHHAS ABTOKOPPEJISALIMS, WHTEPIIOJIALIA
METO/OM KPUI'MHI'A, IIPUPOJHBIE ®AKTOPbLI, AHTPOIIOI'EHHbBIE
OAKTOPBI.

Ha ¢one nnaycTpuanusanuu u CTpaTeruu pa3BUTHS «TOPOACKUX arioMeparfiny
Kurail cTamkuBaercsi ¢ CEpbEe3HBIMH JKOJIOTUYECKMMH BBI30BAMH, CPEAM KOTOPBIX
BbIEIISIETCS MTpo0iema 3arps3HeHus Bo3ayxa PM2.5, 4to orpaHMYMBaeT yCTONYMBOE
pa3BuUTHE pernoHOB. K coxalieHnIo, Ha CErOIHAIIHUN JIEHb 3Ta Mpo0jaemMa BO MHOTOM
M3y4Y€Ha HEJOCTAaTOYHO. B KauecTBe mpumepa TaHHOE MCCIEI0BAHUE PACCMAaTPUBAET
TOPOACKYIO armomepannto YsHay-YyHIuH.

Pabora BKIiItOUaeT BBEIEHHE, 5 IIAB U CIUCOK JuTeparypbl. O0beM COCTaBISET
61 crpanun, 8 Tabmuiy u 13 pucynkoB. CHUCOK JIUTEparypbl COAECPKUT 59
HAaNMEHOBAHUU.

Ha ocHOBEe exedacHBIX NaHHBIX CTAHIIMH MOHHUTOPHHIA, OCYILECTBISIOIINX
KOHTPOJIb KayecTBa BO3AyXa B ropoxackor armomepanuu YsHay-Uynoms ¢ 2015 mo
2024 ron, B 1aHHOU paboTe aHAIU3UPYIOTCS 3aKOHOMEPHOCTH U3MEHEHUSI U YPOBEHb
3arpsizHeHuss PM2.5 B rogoBoM, KBapTajibHOM, MECSYHOM M HEIEIbHOM MacluTale.
Pe3ynbrarel IMOKa3bpIBaIOT, YTO CPEIHETONOBAs KOHILICHTpALMs, CPEAHSsS CE30HHas
KOHLICHTpalUsl U CpeIHsisi MecsiuHas KoHieHTpamus PM2.5 ¢ 2015 mo 2024 ron
cHKanuch. Hanbonblliee cHIkeHNE Ha0MI0aaa0Cch B OCHOBHOM B UyHuuHe, [lauxoy,
Usnny, Manmane, Cyitnunae u L[3biryne. Cpenssisi ce30HHas KoHueHtparus PM2.5
OblLJ1a BBICOKOM 3UMOM, HU3KOM JIETOM U CpeiHel BeCHOM U 0ceHbto. CpeHsisa MecsuHas
KOHILICHTPALMS [UKIMYECKH M3MEHSIAChB TOJOBOM MacuiTade. AHAIU3 HENEbHbIX
M3MEHEeHUN KoHUeHTpanuu PM2.5 nokazan, uyto ¢ 2015 o 2018 rox B TeueHue Henenu
MMEJUCh 3HAYUTENIbHbIE KOJICOaHUs! C BBIPAKEHHBIM «3()(PEKTOM BBIXOAHBIX», HO C
2019 o 2024 rox cyiiecTBEHHOM pa3HUIIbl B KOHIIEHTpauusx PM2.5 mexay OynHsaMu
U BBIXOAHBIMH HE HAOIIONAI0Ch.

['MC-ananu3 ¢ UCNOJIb30BAHUEM DJUIMIICA CTAHJAPTHOTO OTKJIOHEHHMS MOKa3all,
yTo mone 3arpsizHeHust PM2.5 B roponckoit armomepaunu UsHay-UyHIIMH uMeeT
MPOCTPAHCTBEHHYIO OPUEHTAIMIO «CEBEPO-BOCTOK — roro-3anaa». C 2015 mo 2024
roji LIEHTP AJUIAICA B LIEJIOM JEMOHCTPUPOBAJ TEHACHIIMIO CHa4Yana K CMEUIEHUIO HA
IOr0-3ara/l, a 3aTeéM Ha CEBEPO-BOCTOK. AHAIU3 MPOCTPAHCTBEHHON aBTOKOPPEIISILIUU
MOKa3aJl, YTO CYIIECTBYET 3HAYUTENIbHAs TOJOKUTEIbHAS KOpPPEJSIUs B 0OIen
KOHLIeHTpauuu PM2.5, npyudeM TuniaMu npoCTPaHCTBEHHOM alJIOMEPALIMH SIBIISIIOTCS B
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OCHOBHOM «BBICOKAasI-BBICOKasl» WJIM «HU3Kas-HU3Kas». AHaIM3 NPOCTPAaHCTBEHHOU
uHTepnoysinuyu KpuruHra nokasa, 4To IpoCTpaHCTBEHHOE pactpeneneHue PM2.5 B
LEJIOM MMEET CIEIYIONIYI0 KapTUHY: BBICOKME 3HAUYEHHs HaOIOJAI0TCS Ha CEBEpO-
3aaJHbIX PaBHUHAX U B KOKHBIX TOPOJCKHUX arJIOMEPALUAX, & HU3KUEB BOCTOUYHBIX U
3araJHbIX TOPHBIX paliOHaX.

AHanu3 BAUSIONMX (HaKTOPOB MOKA3bIBACT, YTO OCHOBHBIMU JOMUHUPYIOUTIMHU
(akropamu, BIUSAIOIIMMH HAa MPOCTPAHCTBEHHYIO HEOAHOPOJHOCTh KOHILIEHTpalUU
PM2.5 B ropoxckon amomepaunu UsHay-UyHIMH, SBISIIOTCS BBICOTA HAJl YPOBHEM
MOps, TemImeparypa, ckopoctb Betpa u BBII. ropomamu, rne xoMuHHPYIOT
Tonorpagudeckue (HakTopsbl, SIBIAIOTCS B OCHOBHOM: UsHnay, JasH, JIsmans, Jlywkoy,
Mbitmans, MsubsH 1 MOWHB; ropoamMu, rie JOMUHUPYIOT AHTPOIIOT€HHbIE (PaKTOpHI,
apisitorest Honnssn, CyhnauH, L[3pAH u L[3bITyH; rOpomamu, rae JOMHHUPYET
pacTuTenbHbIA  (akTop, sABIAOTCS HaHpuyH; TOpogamu, TA€ JAOMUHUPYIOT
KJIMMaTudeckue paxtopsl, aistorcss YynuuH, Jlawkoy, Hanbuys u flanb.

XapakTepuCTUKH KOPPEISAUOHHBIX rpauKOB MEX 1y KOHLIeHTpauueid PM2.5 u
BIUSIOIIMMH (PaKTOPAaMH B OCHOBHOM JIEMOHCTPHUPYIOT JIMHEWHBIE U KBAJPATUYHBIC
(yHKUMOHANbHBIE 3aBUCUMOCTU. Ocagku © BIAXHOCTh HUMEKT OOpaTHYIO
KBaJPATUYHYIO 3aBUCUMOCTb, TOIZIa KaK TeMmIieparypa npsamyro. CKopocTs BeTpa U
KOHLIEHTpauuss PM2.5 cBsizaHbl JIMHEWHOW MOJIENIBIO C BBIPAXKECHHOM TECHACHIHEH K
CHIDKEHUIO. BpicoTa Hajm ypoOBHEM MOPSI UMEET NMPSAMYIO KBAIPAaTUYHYIO 3aBUCHMOCTD,
TOTHA KaK pPACTUTENbHBIA (AKTOp JEMOHCTPUPYET MOHOTOHHO YOBIBAIOIIYIO
JUHENHHYI 3aBUCUMOCTh. Cpenu aHTpomoreHHbmIX (akTopoB Hacenenue, BBII
(BasoBbIil BHYTpeHHMI TpoaykT) M NLI (MHIEKC HOYHOTO OCBEILECHHS) UMEIOT
OoOpaTHyl0  KBaJpaTUYHYIO  3aBUCUMOCTb, a JOJsSI  BTOPUYHOIO  CEKTOpa
IIPOMBIIIJIEHHOCTH MOHOTOHHO BO3PACTAIOIIYI0 JUHENHYIO XapaKTEPUCTHKY.
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