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Abstract

The Central Plains urban agglomeration is in a critical period of
accelerating its rise. Injecting the concept of ecological civilization into its
development process is of great significance to the green and high-quality
development of the Central Plains urban agglomeration. However, in
recent years, the problem of air pollution in some cities of the Central
Plains urban agglomeration has become increasingly serious, which has
seriously hindered the sustainable development of the Central Plains urban
agglomeration. Therefore, exploring the temporal and spatial distribution
characteristics of air quality in the Central Plains urban agglomeration and
researching its influencing factors will help promote the better sustainable
development of the Central Plains urban agglomeration.

Combining the research purposes, this article first sorts out and
summarizes the relevant literature on the temporal and spatial distribution
characteristics of air pollution, the index selection of air pollution
influencing factors, and the research methods of air pollution influencing
factors. It is found that there are fewer documents exploring the spatial
distribution characteristics of the air quality index (AQI) with the Central
Plains urban agglomeration as the research scope, and there are more
documents using geographically weighted regression models to analyze the
heterogeneity of the regional air quality influencing factors. It is lacking.

Therefore, this paper selects the air quality index (AQI) data of the Central



NI R KA A A 1S HH B T A 5 S 2 G A 5 il SR M DR 3R 4

Plains urban agglomeration from 2015 to 2018 to analyze the spatial and
temporal distribution characteristics and influencing factors of air pollution
in the region.

Second, when studying the spatial and temporal distribution
characteristics of air pollution in the Central Plains urban agglomeration,
methods such as nuclear density estimation, spatial autocorrelation, spatial
descriptive statistical analysis, and data visualization were used to sort out
the AQI values of 29 cities from 2015 to 2018. Studies have shown that
during the inspection period, the air pollution range of the Central Plains
urban agglomeration has been significantly reduced, and the air quality has
been improving year by year; from the perspective of seasonal
characteristics, the AQI value in spring and autumn is in the middle, the
summer AQI value is lower, the winter AQI value 1s higher, and the spring ,
The winter AQI value shows a downward trend year by year; from the
monthly characteristics, the monthly average AQI presents a "U"-shaped
distribution, and the AQI value in June, July, and August is the smallest;
from the daily characteristics, the air quality is good The total number of
days has increased year by year, and air pollution has obvious
characteristics. Areas with good air quality are located in the southeast of
the Central Plains urban agglomeration, while areas with relatively poor air
quality always appear in the central and northern regions.

Then, combined with the STIRPAT model and EKC hypothesis, the
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theoretical framework of environmental pollution influencing factors,
seven factors including economic development, population agglomeration,
industrial structure, opening to the outside world, technological progress,
exhaust emissions, and environmental regulations are selected to affect the
society that affects air pollution. Economic factors were studied. And from
the perspective of spatial heterogeneity, the geographically weighted
regression model is used to analyze each factor year by year. The results of
the study show that the increase in per capita GDP, urban population
density and automobile exhaust emissions are important factors that
promote the deterioration of urban air quality in the Central Plains urban
agglomeration. The improvement of urban greening, opening to the outside
world and technological level have significant improvements in the air
quality of the Central Plains urban agglomeration. The driving role of the.
In addition, the influence of various factors on air pollution has obvious
spatial heterogeneity. Cities sensitive to the elastic coefficient of per capita
GDP are mainly distributed in the southern part of the Central Plains urban
agglomeration; the cities with a large elastic coefficient of opening to the
outside world have changed from the southwest region in 2015 to the
northern region in 2018; the improvement of urban greening has improved
air quality Larger cities are located in the southeast of the Central Plains
urban agglomeration, and the degree of improvement is increasing year by

year; the improvement of technology level is increasing year by year; the
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cities sensitive to the elastic coefficient of automobile exhaust emission are
mainly distributed in the east and southeast. In the region, the degree of
influence gradually decreases from east to west, and the degree of
deterioration of air pollution is getting stronger and stronger.

Finally, the results obtained from the analysis of the temporal and
spatial distribution characteristics and influencing factors of the Central
Plains urban agglomeration are summarized, and the main conclusions are

drawn, and corresponding suggestions and prospects are given.

Keywords: Central Plains urban agglomeration; spatial autocorrelation;

spatial heterogeneity; geographically weighted regression
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1.4 ARBIEIFT=

WEFALA ST . HAT, XRS5 4RI T R 32 202 U T . 2k
AR = AT R U AR X o (HRZ, BEoxr o SRR T R 5 B
FSRHE TN B Z o BEAL, BRI 25 DRI A e o B Jee o — T 22 14 [
SR, L PP D Sl T R SRR T TR U 14 S S TR X R ST RS
TSHAROUEATINTT, VISEBCE M2 Ui, AN R TSl v 5 iy v ot
KNy R BRI S I I A R A AR

WHFUINENI RIS . HAT, XF RGN R, KEHFE S ER
TRATG R o, H 2 Do iR B KSR AR N, 48
D [ 3 BE NS 25 B8 B KRS BB S 1) 57 T 1 o ASSCIRIIN 5 18 1 KRS B S ALK
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2 HXERSGE

T SCVRAH ) AR 1 308 R 5 i X E AN TR Wt 9T 9 S AN RT R 4
WAL, AFWERT B FRIEAT AN, B A ST & B SR B R EU AR R
MES . BT, FEXF STIRPAT #5741, EKC st LA & 25 6] B A9 br . shER D
RRNARE AR BEAT A, DA J5 ST RIS 2 53 A RRAE M52 1 R 2R 90 Ar B9 5 B A o

21 ESHKREERHY AQI

2012 4F 2 1, MERFSRATIESD, ¥R ETREEL (airqualityindex, AQD fE
N BRI AR RN TR bR, JERUE AR E TR AU 5 15 R 2 IEAR G
KA, ETHRERE 7 2WIEm 2 s E T bs, AT S 3 E RS

DL AR IRMT IR BEAh,  (CRBR SR BB A e GR17) )
iR, AANIUT RS 5T ARERE, B8 8 m. A8 a. rTIRA
BRI A0SR SRR — UGB . S TR A R o 1 Bk g 25k 2.1
7R o

®2.1 ESHERBIH D

AR E R SR E TR EGL) AT RARECE R KRR
0~50 —% e (gD
51~100 —5% R (EE)
101~150 =% BEHE EE)
151~200 I HEGR (46
201~300 T.%% HEGR CEB)

KT 300 Y FEETG Y RAE)

2.2 RXEEEERIR

AR (PR TR A IR, A St XIS R A 17 N (GRR
T R ™ Bk = AR ND R RS KIE T AEEsT, ks
ROHREET . G T, LRI T JeriBe Ty, 2R =M I3 TS VLT
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BB L AR TTIE 29 MBI

WEFEET a9 2015 4E 1 A 1 H&E 2018 4F 12 A 31 H, fiF HAARE =25y
NS AR RIS A S A 8 . SR BRI T o E R
SIS Chttp://www.cneme.cn) , #E2xZFF R IR T 30 1 R AR I E R & 5
S-S RRANRKL (PESGHHES)  CPEMMTSEIHES) o Hd, AQI il
102 Jifsk, HA 02%MBIAFEGREL, L04 2032 2. ASCRHFTEMH R
{EXT B — B RAE AT UL, SR = k8 3~ 33 6 B R AR AT T 5

2.3 STIRPAT &5 EKC ii

ASORGHE T STIRPAT FERYAN EKC B UL 78200 o J5U i fE s et
UK

2.3.1 STIRPAT j&#l

SR MR AR A2 ) TPAT A7 & i Ehrlich A1 Holdren (1971) E K
fH ). HARHEZ (Impact) 708 = MHRBEIRESF, xR =R
SIS IREE P AR RE M BEAT I8, TPAT AR BRI AR IR

Impact=Population x Affluence x Technology 2.1

Forr, Impact ACRIIEFEM, W LR BEEH AL R R RV
J5E ; Population AAER A 1, 38 % 45 1) /2& X I 2 N 148 Affluence R E S,
T H GDP kAR, KIHXBAIAETT R EIRN; Technology AR AKN, H#
A7 GDP WM RZ M KACEE, B T=I/GDP, ZIIH X 4548 5 15 10 TR B 4R
P N T RGBS S b BEHLIE, )5 Dietz 55N (1994) R 1 B
FIEEAL [ )RS, [&FK STIRPAT 457 ((Stochastic Impacts by Regressionon
Population,Affluenceand Technology, STIRPAT)) . FEAYAIEKIRA:

Impact=aPopulation® Affluence°Technologye (2.2)

2.2 R IL BT E G -

Lnlmpact = Lna +bLnPopulation + cLnAffluence + dLnTechnology + Lne  (2.3)

ER, o NEHIL by cAld 2T REL e RIRED
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2. 3.2 EKC fRik

TalkAt . B R B K JE AT 8l 1 2 AR 2 PRI, 22 BRI AL 1
BONLIZEH I, JR AR YRR R H 23 R 25F SR B T JE S
KA, “HMOMeRE MELHIZ . HEEEERITZ (EKC) B0 # %
AR B, BT REZG AR S FERIER (1955) ZEAE (Gl kRS
WAATEEY o ZBRBNON, WEREA B R BRI, ELTRE, A
BN s 5 2 Ui R 2RSS, BB KPR, B ERE, &
FUGRRELINGR s AT RER]—ERACTE, BE ABKCFE it — e, 35
B GeRE FEANTE BB, SR8 B AT Tl

Grossman 5 N (1991) R H 51 A4S AT TN 22 5 5 e Xt PR 5a ¥ 5 i
ATBLABLUR =N BRARSEDL . 28— 25 AR BRI LA TF I K SE A, —
HAZEZREN, ot SRR, H K R B2 ok S RS 5
IR AT ARG G, I EAR OB RN 5 2k A% AER X &
DRI RE T, 2 FEREE BRI  SoR D — e R B im %,
FARL ISR R B IR R o BeAh, RRRIBTESOR, W BANEEL EXH 5 A I HEGE
ATz, AR BARON BRI 5 =2k AR L BF AT, AR 1 Kk
RPN A, B2 a8t e kA, itk e )T A LRIAERE
b o AR DL RS SR T Dy I, a3 R e il /AR T AR A5 21 1 22,
U B AR FR N G5 AL O

2.4 ZFEEHEXDH

1 P 2 B — e T, X AR R A LE — E MR ELAROC &R, LRI
FRAGEE R R UG, PHBGERIE, E hERSS , AH SR SR 5 ( Geary , 1956)
CUA B FEIE A K05 R ITE RO B T K = AT Bk = A T AR X
B RA B I B CRRIE (R ERSE, 2014; IR1ES, 2014; A&, 2016) .
BTG, AR SO EL AR JR) SE =2 PR 00 U T R AR R TR AL (AQD) 17 [A) E AR
SEREATIES . TS0, 24455 Moran's 1>0 I, 1t B B T B AQI A48 1E (43 7]
HAHRICR: 47 Moran's [<0 B, 35 B o R4 T A AQI A7 1E 57 1) % ] 5 AH %

12



22PN 2 R A Rl S H T RO 5 G 28 0 A R A A R 3R 0 M

KFHo. 45 Moran's I FT8EUFI AN
ZZW (% —X)(X; —X)

PEENE (2.4)

Sy W,

i=1 j#1

B 74 Moran's 7 HEHfH )_(=%Zn:xi,52=%zn:(xi—§); n A

BEFCI R IR T IR AT AN, n=12,-+,29 ¢ X, x, 2P BINIRTT i 5 | XM AQI
BUE, W e AR RSO RBRAERE) o B4k, IE7 % Moran's 1 {H i

17 Z ERS, SIEHGE AT ] B AR R MR AR

_1-E()
- Var(l)

(2.5

XA, var() f1E(1) A Moran's I 185 7 2 5.,

s b s T e AQI R AUFAE SR HA R, 9 Tt — D iiE AQI FREAE T+
JEI T A TR SR TR AR B, AR Getis-Ord F AR KI5 4L Jm #
(] A SRAFAE BV IX 20 XA | MBI B0 76 22 18] B 25 18] o3 AT 6 SRl o v - i SR ARG
FARARRE . W T @M XIEEITI, M Getis-Ord $8 8N THE A XA T

Z'JJ

G=1=_ "l (2.6)

ERb, ik G, % Getis-Ord FEHUMH . 2 G5t G, B E AT 0
SRR B TERHIAT 306 1 5 TR R BT, X O (- P e TR X
G, BT 0, U T A4 TE 0% AR B B, A
R

2.5 IR EYIHEE

HEIIAL R R (GWRD EAE SR AL A Al A 1 o5, SRRkl s
DA RNEEAT S, 15 GWR LAY AT LA 7E il s 1) Jm AR AR, RO R Z
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(] ()¢ 22 1] LABE &A% & BT AL B FIAS [T R A2 A8k CGBRME 22 4%, 2012 i 55 52 5%
2014) . GWR RAER T -

Yi ::Bo(ui’vi)"‘iﬁk(ui’vi)xik+5i (2.7

ey AW TEI T S R E TR AQL: (U, V) T @ BT AL B
B V) IR § ISR x, (K =12,--7) SRR i 48RRI 7 ke
SUNER: & ABENLILSN I,
AR I AU, v,), HELARI T
AU, v) = (XTW (U, v) X)X TW (g, v,y (2.8
o X MR RIER: XTONENE X B, y FoRBRRA R, B2
AR ETRE AQL. B AU, v,) HIAE THE S 2 BB FEW (u;, V) B VIAE S, BE
W (u;,v;) FIANETAE, BB Tt S8 B, B e ik — MR R ek

W (U,Y,) o ZE0EFH Gauss BOECERIIEW (U, v,) , HEKWT
dij 2
Wij:exp(_F) 2.9

e wy JIPINIRTT Z AR dy s PN Z RIS s b D9l o
FRoRBtE B d BN, BUESEMIE IR IR, g TR TR % b oK,
OB 532 M 358 0 P S8 A R e 2 AUEE S M) S U D5 PEE At PR . AR SR AL
WP i 9 -

n-+tr(S)

—_— (2.100
n—2-tr(S)

AIC =2nIn(o)+nIn(2z)+n

Fit AR e (1 S5 (017 5 e/ DNATCEL P LR A1 5, Heip ATCERR A 78T
BB n PRI T NG on(S) A T8 B R, R s EINA [ A4 R
SHRERIZE; o NRZEDUE THIIARHE R 72 .
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3 REISHABE S FIE

AR NEEFE . Z55 . B R H FE DYANAS [R] 8 B Ta] R HE SR 20 B o JER 3k i
B 2015~2018 4F AQI B [AIARfL & 35 fe 22 (B i A RFAE,  FF45 & VU4E AQI AR
MR A5 2143 18] 1) 3 25 28 Ak AR AN 2 Ta) 35 A8 A 43

3.1 RSI5FA0RE) T MLHHE

3. 1.1 AQI EEETLYFE

R4 2015~2018 4 AQI WMIEHES 1T, 2015 4F AQI H~FH4{E AN 110.64,
2016 EFI{E N 105.46, 2017 FF-FI4{E K 104.77, 2018 F-~F¥{E N 100.04, 1Y
FEPIIME TR 10.60, TREERY 9.6%, 1B H IR TR K S35 YK P U4 B
TR, AH AQL A FIMEAT AL T4 B iS5 Yy el o B W R B DY AR SR 23 S5 R (1 48
PrARfb e, 2T 2015~2018 4F AQI K& ALK (g, 2019 . WA
3.1 ATLAEH, M 2015 4E2 2018 4, AQI A% %5 B A 5 2R 06 i 3 vy, 28
U P51 AT Rt ) 2 F 2), 3 BH o B T B 2 T AQI PR Bk i,
S5 RKB A TR

.08

.06

.04

.02

B 3.1 2015~2018 FEH IR EE AQL S MEMZ H EAE T E
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3.1.2 AQI FOFHTILIFE

WRIEAEG T ik, — S NE. 2. K. &ZF, RRISa58 3~5
H.6~8 H.9~11 A, 12~2 H . W4 L& %5577 5 E T 2015~2018 4F
V== AQI 5%y, K 3.2 Jyrh JEl i 225 AQI HIAAL TR L o

ME32 ATE Y, F. AFFURRHRAE T FHEEZFE TEES . A
VER =T FRERE, 42 AQL FREIRE R, & 13.9%, H{E FF% 21.08;
KBRS, N 6.4%, BUE FFE T 6.15; HERFME R IR 5718 6.6%F1 10.7%,
HUE TFE 7.03 F1 9.31. MRAEVUFE AQI ZF1-TME, WFEHRZEN 64.73. BEFH
79.18, R AKIK T, 224 144.91, J@ =K, FRKEE AQI ¥IME 73714 103.58,
92.90, J&fEHIKTo FILLE tH, SRS P T RHIE I B, ARG G
FEREm, HIFEGPRMEER, BRENGRERES.

160
140 |
120
1 I 2015
100 F([Es
_ =i E=32016
o s tH|BE:H
< = EZ=32017
=k 72018
s HIIB: — A
20 HIIE:
0 =
H 5

K
K 3.2 2015~2018 SEHJRIFTAE AQT = EHEH A

3.1.3 AQI BT{LYF4E

3.3 2 2015~2018 4 BRI T #E AQI i H ¥{E s Bl . I mT 40, 2015~
2018 4F AQI ¥ U U H A fbi#a3h . 2018 4F, 9 A A [ i Eids, AQI4E
N 63.78, 2015 4F. 2016 A1 2017 4F 8 A= S Em LT, AQI 1855 75A
78.92. 65.20 #173.69. UbAHh, MEIHIERTLIE th, &4 155K FAER TA) | 25
BT RIshasES. 1 4. 2 AM 12 A2 URERBUEROR, 6 H. 7 A 8
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AR EREBUE L T F PR AR, Htl A mEUE N TP 2, X
UEW T 3,12 AR AL F TR I R R, AT QR
» REB[GHRLEAR, FRE ISR G T WUSERIRS LR OLRE , 2018 4
2R EAROUEAR AR T HAR Sy, R SR R 22 Ui R IR AR IR G

.
H

ko)
2015 2016 —e—2017 ---m----2018

K 3.3 2015~2018 4 AQI ) A EEAE

3.1.4 AQI HEE{LEHE

HE AQI L&A H K FRx (JEHIE, 2019) o WKl 3.4 Frs, PU4
F,6 Ay 7 H. 8 H AQI BUERUR, R AR EAHN B, 12 A, 1
H. 2 H AQI HUHB &, R 2 SRS AN 2, FHRIUE T 3.1.2 T
RHIZE0 . XS L DUAR R R DU ol T B SO0 A R R BOE AR 8
B, M 2015 4E/) 173 RIGINE] 2018 4E () 226 K, 0T 53 K. o, MWHEHP
HEIBUE KR, LFOEERINRK, U AT AQLI BUH RAAFENE,
ifi 52 Z 22 RYUA BN, TEZFE AQI BB vFae, &R BB IEE RN .
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2015
Sunday
e LE
N ureday
s b e e [
2016 I
Sunday ] ] I | . - ] B
by s asEFELERREEY Dx -
wﬂﬁ:; |- - |
samg:: __H_ :':'_I
2017
Sunday
g : § pasia iR o |
Wednesday 1 1 - ! H
g g BT EEEREEE |
Saturda¥ | | I I

2018

Sunday . | ] o]
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e ﬁ % £¥
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Friday (| | I
Saturday | ]
Jan Feb Mar Apr May Jun Jul Aug Dec

Sep Oct Mowv

3.4 2015~2018 FEH FEIRTIHE AQI HISMEH H#HAE

RE— 0 A A R R T RS AU R R, 2 T 2015~2018 AR
LT W 3.5 FroR, BACKE , Ui E R R ARV RA it E .
2015 FEEFFEMEEN 40.5%, 2016 N 60.3%, 2017 FH 58.3%, 2018 4
61.9%, 2015~2018 (A, TR RFHK T 14.5%. A&I5GFEE R R E
TACEBORE, HIELT 2015 4, 2016 FEREGRRITFRIERERK, MiEN
15.6%, 2017, 2018 4, BJEIGHRBIEARIF AL . TS RREAE 2016 F
G ETE, BRI 1.9%, TMLE 2017 £E. 2018 £Er E IS Ye R BOARFR T et sh.
VAR, B 4% A MRE (15 RAAD AT HEEEG Y, 2015, 2016 K 2017 4F,
H 05% AW RE (2 RAAD AT EGH, 2018 I HG R KR AL
A, 2015~2018 4, H R T HER 5 B 5 G (R RS s il ROR 2, %
R I E BV YL I B 4% 70 BE R R IR
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=
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I 20% |
10% — A R
* - o —a
0% ——e— ——— : ° .
2015 2016 2017 2018 fE

— R RESE A PESE e EETR —— TESR

K 3.5 2015~2018 FEHEBTHTSRESLTHE
3.2 KSENTESMHREFE

FE AT rF BRI T A RS0 e A I 8] AR AR 5 45 RAT 0 S T B AN R
YT K5 S 22 18] 73 AR o

3.2.1 AQT £EE=38] 9 1h i

K] 3.6 5 2015~2018 4Fr EI T #E 29 M7 AQI FIAEIME AT 4 4F (3] AQI
IASA 2 Hy BRI mT N, 4 48 E) b S T R S 3T AQI AR E AL T Al E R
SR EG YK I 4 SERHRE, 2015 FEhFURTTREF SR EL T RiT
REMITTA 8 A, HIXSeIf i ab T b B3R i A vE 465 A w3, B PS4 e
# 3 AN TR AL A X s A 21 AN AT RS KT, AT R
WH) 72%. 2016 4, H 9 M HFEH T UREL T RIFIRES, H 20 DR
FE AR T RS ROKT, TS 69%. HHLLT 2015 45, (L7
BRIETH AU R AR R TS g, T m 4 BT« A5 BH T e AR VS et
AR TR RAF. 2017 AR R B s AR A T RAPIRES T A0S
Qb T3 S Y KPR T A B 2016 4R —3, 435008 9 AR 20 A, HRTT 4 A1
ROCZERR, FARAET RIAFIRAS IR 2 40T b B3R T g 36, BT g A
AP HBIX . 2018 4F, A BRI AR A AU E AL T RAFIRS A 114, HiX
SeIR T 2 Ab T A R IR T BRI R R s A TR S G T A 18 S, T
FETI 62%. HIMLATAE S AR SR A T . Ik,
b G T IR AR 4 2 RS P 5 44, ELIT R 2 A M T DU AR A TE
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AT 2R AR PG 2 AT AR R R A X, AU E A R XA T R
YA AL F AR R A, B P AR A 2 e X . e e NEIR R, AR
Il T R T S L X 4k T 2 R B R S

O IR B B R I LU P BT, A 15.64%, 'S4 2 BT ARSI T 4 5 A
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3. 2.2 AQI =523 8] A 4F1iE

Kl 3.7 J&oR T 2015~2018 4o SR I aE 2 U5 i i B H AR Bk A 4
FRE, DGR BEA TR L, HFRD, FKFETEP . 2015 4F,
F 2L K AWFEFRIG LT EE 208 20 S 5 AN 114N 294, 2016
AN 19 AN 04 10 4~y 29 4N, 2017 SE53 50N 16 AL 2 480 24, 294,
2018 “FA1JIN 14 N 04Ny 44, 28 A HAEBEIEN, VUM<0 Qi
SN NI =S N 5 =28

——F —F —— % =%
30 = » — .
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o
*W\ZO -
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R 15 r
LLF) 10 t S—
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; . e (E8)
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B 3.7 2015~2018 FHFERT AT RF IR B LA

K 3.8 7R 1 2015~2018 5 AQI HIZ=TT 7041 L, Wl RNAEZ= 40 Yeii
ARG, Hy5 G EE 0 AR 2, 5 Y X R AR IR AL O 6 . HHE
W, WA EE HE. A, e POl W&, I&HMZHT . 7£ 2016
. 2018 FEEFE, HEIR TR ST TR EL T RFIRS . 2015 4, b
BIE HEEETT, AR AW T, IR B L P TILL T S AR R R IO R
JEV5Yes 2017 4F, LA IHRERTT, LLPaAE i E I8 2 SR E R DU R E 5 Y,
H AQIIREHUN, 43518 101.58, 102.52. LA KE, EESRELMERIA
Rif, HERRBEAKFEER G . SRS RE R RIET kS, HKE
TS RGBSR N 2015 AERKER, A SR T A 00 o R R AL T o
eya i, BREITALAE W AR B AN R A A X, 2016 AFEAKER, 8RS Yt F R
B Abie s, B b EIR TR R R AL Oy R RS RE L, B T 2017 4E. 2018 4F
AR I 2 S5 e RAE AR R AL . WA RS SRERE, 2015 F4
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Z=, b G TR R R AT E A g, U TR R A A U AL
TGS, ML TR A g, WA AU R R X 2016 44
Z=, rP R T R ) R AR A T A X A R AL T S G, P AL AT R B RUR
BATREGY, FFRAE B TRERR X AT 2016 £47, 2017 4
AT G A P 2018 43, WEEFE TS UREMNR KX, B
Fa PH 22 BT 22 U R R T B S Jeoh, ol 2 Ut AL TR TS RS
L, RESR T REA R R EBRE AL . WF B K ANFRERIG5E
BRI, B0 e SR T R 22 0 e T MR IR s, AT TS Bl v B 9 SEAE TR
b R LR =R A AL, DURIR T = S
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N ~
4 s
Kt
Lk
B T y -
A Y Edll W
St
: P .
b - = M
Al g
P g O Ty
E i
S L
20184 B FAQL iRt 20184 47FAQ1
72,06 - 100.00 ' ] J:\anl f‘l’:n[::
B 0001 - 10766 0w TR | FEXTEREE
0.2018 4 HKZ AQI p2018 #-42% AQI

B 3.8 2015~2018 fF4H AQI I HMES R A E

3.2.3 AQI HEZR 834

K 3.9 Jeor B2 2015~2018 “EH R AT RE AQI HIE M RikFrE . MFAE
AQI H¥ME AR RKE : 2015 48, WAL MME T BT, (AR B WIIRAT . ¥
PETH, WEAH ST AN FILT HY AQI flt RIAFFHREAZ 40%, L7
AT BT R 2 B X H S AQI AL kbR R EILE 70% LA E. AT I, 2015
SRR I T B R AR I T A SR R 2, PG Ib R R R A T A R A T
2016 4F, LB E T, WARBI N HY AQI  RIEFFHEA L 50%, ZHH
YT ST A A BT H 2 AQI L RIBARZAE 70%LL Lo FHELT 2015 4F, 2016 4F
TR RBRE T . 2017, 2018 4R, RSN AT 03 AQI IR Rishr= £
AL R RS A . Ah, SRR Rk AR e K B TR T
H 34.5% 73 64.7%, HEIL 27.2%. BLA, fEoHT. AT, BRI, Z M
i BRI, A RIAAR R T R A 6 A4S, Hh Eim s AR R
EFRR TR T 14.9%, FFE BT AR, FEIED 5108 10.8%AM 5.4%. FE{%
/DI RTE M T, BRI 0.5%.
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ST PP T R 22 U IO XA E AN TR, T 22 R A 25
DR AR LT A BRI, KRR S b AR Wt X O s <5 A
¥ E R B VX

20154FAQTIA bR 8 20164EAQUHE Rk b
52 - 10,00

L] I:n ) j‘E
= : 0 = 70
| O
a.2015 4 AQI ikbr% b.2016 F AQI iAFR=

201 TAENQUIARR 2018SEAQIE R ik br R
11.09 - 50.00 51.63 - 60.00
B s0.00 - 60.00 B s0.01 - 70.00
B 0.0 - 0.0 | EXIEEER
B 0.0 - s0.00
¢.2017 4 AQI ikFr%E d.2018 4 AQI ikhr%

3.9 2015~2018 FEHJRIRTEE AQI HISMEM RIEHRE

3.3 AQI = |B] SR RHFME

225 1) AR 5C70 A ) AP SRAE 7848 22 8] AR DR RE FE AN SR ZOR DL, AT RAGr 4
JRy s 18] B AR SR AN Ry & 22 6] B AR G o e, )Ry AR SR 0 M REAS I T AR 2 )2 15
HATHASAE LLARRANE R KN, R s 18] AH 50 73 A n] LAiE— 25 Pl HE A R 2R

o ASCRHAT ArcGIS Hft, x b IR B AQI ) 22 J) 22 1) AR S AR A A A
BEAT 7T
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3.3.1 £R/MEXMSH

I A I TR 2015~2018 “E P4 AQI SA{EANVULE AQI BMEMAT 2 )5
HAHR 81, Moran's I 8%, Z B4 T N RPN

#3.1 HEIRTTRE AQL 2% Moran's [ 8 R HKEK

E{= 7 I // P
2015 4 0.47 3.26 0. 001
2016 4 0. 59 3.98 0. 000
2017 4F 0.31 2.25 0. 024
2018 4F 0.38 2.71 0. 006

IS BT 0. 52 3.55 0. 000

HHER 3.1 A 41, 2015~2018 4 351 DU4E AQI 3B Z fH 7 7N 3.26.3.98.
225, 271 #13.55, ZAAKRT 1.96, FHIrp G e - i 2 ) = Uit R B
BEMER AR, HARBEYLAG. Moran'l ZiitENIE, R &M 2 A4F
FEIERIZS 1A FAE DG, RIDZS A0 G ™ 5 (13 1T PR SR AR 3 FLAth s ™ s 3T,
AR AU AR T B A0 SR B A At 7 o R R PRk T

3.3.2 BEHRE S

(1 ESCATRn, e TR ST AQI AR B I E AR, T
st AQUIRHIAE TP ISR TR 4 R R ARV 1 X 8k, B R Getis-Ord J0C
HEAFIR. APV 4 AQLEIET R HA AT, 4RI T R
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mem

il LE LY
AT z
feffeil feft i
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il Lol wali
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20185 Ll S W4 R —
Gi_Bin Gi_Bin
. B
I fam . - s
-1
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0
B )
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B 3.10 FEMmHAEEIREEHERE

M 3.10 AT RAE A RS R AQI H{f 7 ) 82 SR Ry X = AL T

T HRERTT AN R 48 AR T BT 2 i S EETT . ZBH T AEMITT, RPX L
X5 g R AEIX, RIS B B e X 2 X Oy - SR AR X, AU R
B, ISP v i DO A R R AL T AT B
BT 2N 1T S eIy, R et X s TARE-E RS, Bl B Hos
I, 5 YR RER 99 7 m i ol vl R R R 1R 2 U AR D R X5 vl 3 i A e 1
FARRHLIX, E4E LU BRAA T BT 3B AR R A T AQI HUE
VAT 2T ) S 1 7 () B R A
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3.4 AENG

REAMH AQI REIEKSIT K, M. 1. HEMHENAAFE
Fey At ] R H o SR A0 AT o SR T AE 2015~2018 4F P AQI (I A1 ARk 35 K 4% ]
SIATRHIE, [RINEAT AQI 28] HAH IR /34T, W70 r Js i 2 <0 e IR SR 2R 1k

M AQI AEFERFENR , DUAE 8] o 53 vl 2 <05 Gk P i I, (4R AQI
B ATIAL T i i Bl (e, v S T 3 2 AT e AR v T A LAk T
FEAFER LG B 2 DML LR TEER 2 AT S R A X, A
SRR R DAL T R R T R P LA AR R, RO T A IR T A U X
AT SO I T O P b X 2 AT T o I 7l A 0 1 LR AR R b X
M AQL FETHHEKRE, WHENE., £FFARERAF T FHEEZFET
Peadh, HEWRHMERE, AFGRMRER, B EMBEMR, BREWNL AR
R SRS H A ER L, ERRD, B KENES, BEE
SRR, PUZBM SIS R E H Kk B3 28R F. KEE 53
HLEEAk: BB AR SRR B F, HBAREKFEER s, &F7
A RR AR IETEE A 20

M AQI AARLERERTE, 2015~2018 4E AQI #o4 U AU H FE AL
2018 4, 9 A E & lf, AQI %A 63.78, 2015 4F. 2016 -1 2017 4
8 AR R E sy, AQI ¥88HIA 78.92. 65.20 F1 73.69. MIULE XS LutE
DURE, 2018 4 2SRRI R AR ZEAR T HAR A7

M AQI H FEERFIENRS, A JE i i DU 47 () = < & A R H S BB 3,
AR RAEESETE: 2015 A R B R AR T e AU R RE, T
J IR R SR T SR A AT, AT 2015 4F, 2016 R4 SUR R T IT
. 2017, 2018 4, mhJEIRTHTRE 03 AQI At R 28 2 I H b ) a2 2 18 11
e BARTTE, o IR TR AU BB X IR AN R, T A U A X 25
DX S U A 2 H BT R AR b X

i AQI Z[H) H ARG BT FE R I, o Sl ol B A3 2 T ) 2 <

WROCHAT I B2 8 FARSCHE, B AQI HUfE = [ SE T MR i i M X 32 B4y T
3, T R P o A DX RN AR g S A X

M
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4 KEBERERE RS

b TR R R 29 AN RS R A A, IR
T GATAE 2 TR AE A0 25 ) 37 1k o R G b, 30— DR v R T RS
TSR N 2R . 58 BN  T E M BRI &, I8 A AR SCR, — N
WS EAME HMPEAE . B RGRMA K, &5 AR HkK
KA HIRREMRK, HIXEE A RTIE Nz P, A SCHE mw e n] 2 1)
ANARE

A B ST I 5 ) DAL 3R AR R B B RV, SRR R R R A 3[R
BR (COLS) A F AL [T 458 (GWR) X520 rv J5 3% vy 0 2 400 & 1 18] R gk
T

N]
7

N

=)
-

4.1 EEZRTEEWMSHIBEWE

AT A5 GO N 2R (R A E IR HESE STIRPAT #ZUAN EKC i 2
fill, SRBEF A EIR TR IS R AT R . K3 STIRPAT BRI, W
Sl BN AR L Ah 2 B AR FE AR AR M A 22 . STIRPAT #5743 % H]
BANFRFRXIBAOEZE, WNa AN SHE5 R R IR R A1, 1ER
N R bR AN BAT AT EeAE, DR 38 30 vl R T AR N 5 T A A B
Z. N (Density) A BLHRHETEASRIESIRE, HAEM T ZRIHRA L
TR AR KRR E _EIURT 2 A SRITE S5, Br BN Fs EORARAE N
FEERBONE B, tho & ARl % N4 7 Bl (GDP) kA, THAR/K
o (Tee) WIRAREA NI ERIFAERITE. B LR = 0@ ES, &
5 O IIBE TERR AT EKC R, el LT DA A i A 2 A2

Pk EEH (Ind) o B EKCARERIRI, BEELTF AR, ZERBALH
A=t SE B 2 R AR AR AR A, 2 A ey 2 i A S JE DMk oy 2 e A 9 LR
RE R PO BN, 254 m) 8 E RTINS 1) 1 22, IR AN PR R 5C R AR
NEERSL. T LR A S8 k=8 5 GDP LGB RRIEG N L5 1K &
B =Pk e S0, s Pl stk i e R, B Tl kR i 72
STHAERERIR, P AERE T =R, XEETCREME 7325 %, A
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M RE T -

XM IFIR (Open) o LEFREEFZMRB 75, 0 AN AT A R 222 FE X ST TR 3R
SR E AR BT (FDD & 8 M E 5 53 2 9 3RA5 0 3 B AR SG ARl i — e 2 AURIIE
SR T K B AR B AR P B AR R B E AT . ANFZ#FH 0T FDL A M5 7 &
(RIS MRS AW R o 389323 WA FDI X 25038 23 SR A AR 2, ATk
BN 51 AT A B AR AN 7 it iy S P DA RS B S PR B (R R8O, IR AR R
VLA R A FE N FDL X 08 = SR B A TH IR, A1
BT [i) 2R T e A% e i R RE P, (RIS, MO R Y5
WEMERT” R (VPAESE, 2012) o ASCHIH FDI#E GDP H i EE B R 47 &) Ak
FETBRREE B 8 0T v S5l T 0 DK T5 e R R

KRS (Aee) o HT- 28l rT IR A BR G SO BRI TR, HLBh 4R
THEBUR 18 R S05 Y I B SR D, 17 8 B 7502 B () 30 I 40 22 7 SRATL 3 225 P
P, FILA BRI E SRERAHNE R IEMER R, FrUARSEH Ak
TS BB R RAERZE R A MBh ERA T & H — A k. ZE 5
WBREETS R, HIX a5 G A2 PMas I BEL3 R IR

AR (Green) o HHTIRITSRAUAERR AR L 19402, S P55 55 7 THI 1) 54
KIEE, T AR S K- P2 s K5 R R R — . A%
WIKFFH “ERUIX SR 2R R EL.

25 bRTIR, ARSCEMASAF B NOEE, Bl EIE., s
WO T NIE LR AMFIE R BRI ST 06 R HARSR bR, XM
LR E (GDP) « ANOHEE (Density) « LMk (Ind) « X4MTFEL (Open) <
BHGESD (Teo) « IRERAHIL (Aee) « FAEEMH| (Green) 257 WA &,
SRR F A T A KT G A 2 G2 B R A DR 3R AT S A #T

Er A

4.2 BT OLS IR WEREZES D

ok, &/ gL (OLS) B FR i 2015~2018 2SR
= s R R AT T o AR A b SCR B s R 2R, % STIRPAT #H (A K 2.3)
BEAT RN TR, A T DL AR
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LnAQI = a + S LnGDP + g,LnDensity + g,LnTec + S,Lnind
+4,LnOpen + S.LnAee + ,LnGreen + ¢

B, DT R e B S 5 2 1R

(4.1

B A AR BAR AT B A

AQI 18 #U{E A STIRPAT #A A E 52 A8 &, RP[A2F &, GDP. Density.

Tec. Ind. Open. Aee. Green NMFIHAE, o NEHIL, B L, AN
RS, e NRZED
F 4.1 OLS HEHEIEFLER
Febr 2015 FERHL 2016 FE R HL 2017 FERH 2018 FE R H
LnGDP 0.0592%* 0.0534** 0.0304* 0.0286*
Ln Density 0.0414%* 0.0442%* 0.0472%* 0.0501**
Ln Ind 0.0394%* 0.0193 -0.0351 -0.0165
Ln Open -0.0541 %% -0.0392** -0.0374 -0.0064
LnGreen -0.0063 -0.0037 -0.0316** -0.0246
Ln Tec 0.0523 -0.0174 -0.0501%** -0.0400
Ln Aee 0.0234 0.0361** 0.0634*** 0.0413***
Koenker(BP) 5 i & 3.0460%* 2.722% 8.728* 1.940*
Adjusted R 0.399 0.471 0.473 0.456

Ve ok, ek, skekek A RIRIRE 10%. 5% 1%KF FEE,

3 4.1 7T 50, BSPE 228 Koenker (BP) 48 i & 47E 10% [I/KF B3,
WIBIEE N B ERS, W LT BRI A 04T . AES2M AQI ¥ 7 MR
FeAg s, #iX GDP A0 RETE MU RN B N IEE, RUHIX GDP X
ARG YA RE M IR, EIFEREE AYY GDP [WdteE, s iR AR E
AWr T FE. XAE4E (Han 55, 2014; BOANHESE, 2018) o XI (BEAESE, 2016;
IR, 2018) FI¥RTH (Han 2%, 2016) SRR N ERINF AR CAARRES. HEH
TR TEAL T DId W ) OB N 0, 28 DR gy SR (i 5 Pl s FE B = W A, 215
WA BRI P, TN 735 S HEG A T AT R, TR
S T A 22 G 3G K AT O

N B el A SR e DU 4 2% S A [RIRE Y 2 2 8 I, 1 L 529068 (2018).
W% (2017) « E8 (20200 55 AN FIAE —8. NDEEBA, 505 458
e, FERRONREE N OB RGN, NG A MoRE AN, X AR
W B R L S BB A AR T R Aok, SR 0 4 el
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TSR, BRI Y BN 255 SEPRIE L, N TR BRI K
ZEEPIER A MR, P2 2 b SR A 205 YAl o 7™ X

PSS ] H R EAE 2015, 2016 SEHE MM NIEE, 2017, 2018 FFH 5
W GUE, B RETE 2015 RN E, HMERURIIAEE, X
A B R A A ke S5k v LE AL T e A L 3l T TR RN B, Ay U L
B R AL IR ATAE P L 2R 07 T A BT S, AR08 3 A7 Ak T4 B i s B B
22 DR 2R R AT R A5 7 e JER A T TR 35 7 I 45 Sk I 1 5 1 2 L AN
B

VAR R AR RN R EAE DU AR S 3 8 1B, HLBR 2015 4R [RE RECR
RS, HAhSAR IR RE, IR R AHBO Hh JFI0 7 2 05 Y Bk
SIER KN HhEIR TR B2, MLEhEMF R ER, ARG
RSO R I F, BRI HEAT W RE IR 2R, BUE N EH R D e i
WEE, WA EHAT.

CA TR SRR . BRI DX AN R 2 (R 5 M0 808, 2 A7 AE AN [ 4518 o 491
an, ERES . SR (2017) WCASMRE IR BN RS A BB R, %2
55 (2018) FAH SO A, NS i BB BT AT ARG T HR 5 o AR SR TR B,
SRR BT T R R TR S SR . TSN, AP B R s I B AR N
ot R R T A A e, S AL . B R IERI R . N TEA
[R5 %, AR T 15 R, XS SR R A TR . B Ah,
FHEBEPTN S, B 2015 40, BHGEP RIAREAEHABE REL A FE, BT
2017 SRV . KATRERE A AR KT B3 = e 88 R 3R it 17 AR VR 19
A, 4RI AR AR, VR Sk sl i e R

ZRALKT B E RALALE 2015, 2016 FEE LA AFE, HAEE, 2017, 2018
TGN RE R BT LRSS, A B 77, 38mT A
W B KSR B ORE ), R G, TR S SO TR RBRIPE . BRI, 3w
4R AR50 T R A5 GeBia B S L.
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4.3 ET GWR RN MEZMNTZEFOH

T SCR A S/ i A5 20 R T B 29 AN T o & T AR B SR B AR
R F5em, BIIX GDP. N IVEEE . IR RSN S B v o i 1) 3
TS KA G o35 1 I (Al 5 55, (H S5 10 AN Be I B HH &-H)TF 5038 B AE AN [R) T
ANEVFEAy 22 TR0 25 ST B el B DX ) o DRI, 322350 20 4R FH A BROINAS B YA 7 4R
AR XA R A AN R AR ST AQT S [R5 B T2 (4.1) & fRlE
HFRE (27>, ATRAE LT GWR %Y.

LnAQl, = a(u;,v;) + £,(u;,v,)LnGDP + 5, (u,,v;) LnDensity,
+4,(u.,v.)LnTec, + S, (u,,v;)Lnind. + S (u;,v.)LnOpen, (4.2)
+5; (U, V) LnAee, + B, (U, v,)LnGreen, + D" B, (U, V)X, +&

(4.2) PR R R AR S LOAERTCH P .

4.3.1 GDP M RKSREMHMIZ 7

2015~2018 4F, HilX GDP S5 IG5 A R IEAHGKR (W 4.2 fir
) 5 2B R T A S I T A 2 A R R v 4 R RS QP R S . A
HER A B R RL 5 BRI K, NI GDP AR R REURA 801, R
[ P A 23 28 50 K R 7K P 0 KA e (0 5 W R B8 A7 72 S o AL R 01 2 1) 4 A
KE, 2015 FitE R E X E A P e R I TR AR p X, BRI
ZRUR AL S AT AT RS A B RS R T, BRI R AR R e
B RS, R 2015 X GDP Xt b R RS SR B AL REE AR
A S T ) P AL T AR B A s 2016+ 2017 4E[81 V5 28 B0 (i X A0 2 0] 43 A 1
&5 2015 FIALRFF— 3 2018 F REGHE X 32y FEI TR R X, 6
FE A MR TE . B E T ERH TR EE B, HRERECEIH H
g G AR A, W] 2018 AEHIX N 2 A 7 SRR A SR v A R
IR FR BE EH e ST T AC B T AN TRk SS . ANBR I RAVE R, 2015 4
XN S5 A 77 S Al 6 23 AT G i B SR 200 [0.048861,  0.068959], 2016 424
[0.049661, 0.058966], 2017 ££9[0.023694, 0.037407], 2018 4EJ9[0.018901,
0.032669], EMA& LHIX GDP # R EUE LI 4 NEaFs, Wb SR TR 5

™ GDP X285 QM MR FEAE AT, R WIS 5 1 DR 1 o
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PEARH I A A A SR H o SR T 3

£ b, HiX GDP X ob gl i e 22 Ui g AR IR sg i, BIEEHE A GDP )
P, BRI GKF A P, (HX PR G IR R # R G . X T A GDP
SR SR B R I T = 3 A £ SR T A e B X, 035 22 0 b B A i A
A A4 R AT, ELE ZR 0 R v A R

F 4.2 2015~2018 FHX A= BEME T REE RO

2015 F RZEEH v & [X 3k 2016 £ R EVEH FitJ& [X 35
0.048861-0.052881 S 0.049661-0.051522 T

0.052882-0.056901

TG T HEERTT L 22
BH T BEET . M4
. &R

0.051523-0.053383

ET . HEERTT . %
PR #SEET . £BIE
. W& T

0.056902-0.060920

SIS < FBERH T S B
EAIINPIES NS S0
L VT, P
T RIS FR T

0.053384-0.055244

/b R EN G S N
EZINE SN =)
s VT SR
SFTLTT . FRH T

0.060921-0.064940

T BT A
FTT . BE ST

0.055245-0.057105

FTT . BE ST

0.064941-0.068959

T MEAL T o
PRTT L =M TT . FLFH

0.057106-0.058966

fa M MEALT .
RTT. =M. R

. BT . (5T
2017 4 REEH] g [X 345, 2018 F RETEH g [X 343,
Kia. HW. & e, KIGH. HE
0.023694-0.026436 | oo "L L 0.018901-0.021654 | Lo "0
T 7 W % ﬂfﬁiﬁ;ﬁmﬁg
0.026437-0.029179 | BHT. #4BETT . £5/E | 0.021655-0.024408 ) T
. s #Hrem. BT
i I&RA T e
T PETH
HO Al 75« JERETT . B

0.029180-0.031922

2 FRIN T TR
m. WET. B
s ~PI5 T  B R
it}

0.024409-0.027165

ST SRR
KIMTT S JFET. B
i)

0.031923-0.034664

TET S BT
AT 35 ET

0.027166-0.029915

SEIL . AT
B, AT, =
M LT fE
i, iR

0.034665-0.037407

e M HEAET L g
IR =T B
RGN

0.029916-0.032669

FRH T . BE 55T
BPHTT . FFETT

34



NI R KA A A 1S H T RO 5 G 28 0 A R A A R 3R 0 M

4.3.2 AOBEMKSSREMNEES 7

2015~2018 4, N H% 5205 G a3 B IR R R R (W1 4.3 for),
TN CE RN, S35 I50R00. MSER IR (B B R 285 B mT S, 35N
TN 5 AR RS R BOR AN — B0, R o J 0 T A 4N I T N 1 B RS
T QR R R B 72 e . BRI BB B B AR, 2015 A3 R
(B X AR R TE A I T AL DX, AR AL B 2 AN HBZR T, L AR B
B AL PO A BT, HARBCRE I d b m B IR A, R 2015 4F
NV JEESKT o JE 4l v 38 2 A5 G PR S ) R LGSR T ) R R T A T K 2016
SRS R AR A X B R R PR X, EAE LT R 3 A T AT R
=1Jigerl, SRrE R I P AL R AR R IR E R A 2017 FREEE
DX $sf B R 7 R R A T A O AR B L X, A R AR 5 AN T AR R A
BT, HRECGRIN A F PHACIZ AR, R 2017 42N 1025 B0 o I,
TR 23005 G (0 5 R 2 P2 2R e 04 7T 1 7 b 34k T AN BT PRI, 3X 5 2015 2016
FR R AR TE M 2018 3 REEE X FI /M S 2017 A
TREF—2. WL H, 2015~2018 45, N %5 BT rb Jnk i 3 2 <05 S 1 52 e K
AT A S AT TEAS AL, BURHE X EH e I T e A% B T AL T . AR R AL
WREHRE, 2015 48N V3% BEXT 2 S05 G 3 2 %00910.034527, 0.054575],
2016 4F4[0.042781, 0.045339], 2017 4E°4[0.044479, 0.056223], 2018 4y
[0.048179, 0.053450], [nlJH HREAEFEABAT KA, LU DN 4R
V5 Y S R R TE 25 SO N BUNARE , IX AT BB R —ANHE X I N 1 R SR TE L
B[] YA 22 R AR R K IR ) o

gr b, N BT e J i B A AR e AR R T R, BN 1 R R Pk
i, AR ERZE, H 2015, 2016 SRR 3 E M E R L HIX,
S R K PE AL ) AR R RS, 2017 2018 NI UFAH R . BhAr, 2015~2018
e N FER e S T A S RS Y S A AR BN AR OE
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F 4.3 2015~2018 £ N OFEM T RE= R0

2015 F R EEH

Jit )& DX 45k

2016 4 R E VL

Jit e DX 35

0.034527-0.038537

FARH T BES AT, B
[ENEEL D

0.042781-0.043292

T LT | SR
m =M BR.
(LGN

0.038538-0.042546
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