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Abstract: Based on aerosol optical depth (AOD) data, meteorological data and GF-2 remote sensing images

in Zhengzhou City. the bivariate spatial autocorrelation and GWR models were used to analyze and reveal
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the spatial distribution characteristics and interaction of Green Space Landscape Index, meteorological fac-
tors and Aerosol Optical Depth (AOD). The results showed that: O The spatial distribution of AOD val-
ues in Zhengzhou City varied significantly, showing the spatial distribution characteristics of low in the
south and high in the north, and low in the west and high in the east. @ There is a negative spatial corre-
lation between AOD and green patch density, and cohesion. It also has a negative correlation with wind
speed and positive correlations with air temperature, air pressure and specific humidity. AOD increases
with the increase of air temperature, air pressure, and specific humidity index levels, while AOD decreases
with the increase of wind speed. @ There are spatial clustering relationships between green space and me-
teorological element indicators, and AOD. The low-low type and high-low type mainly occur in the moun-
tainous and hilly areas of western Zhengzhou where there is relatively less intervention with human activi-
ties. @ The regression coefficients of air pressure are distributed between —7. 433 —8. 031 with the grea-
test volatility. The maximum patch index are distributed between —0. 608 —0. 851 with the least volatili-
ty, then the influence of PAIR on AOD varies the most in different areas of Zhengzhou. The correlation
between air pressure and AOD is more affected by topography. The influence of temperature on AOD is
obviously different between urban and rural areas. In planning of Zhengzhou green space guided by air pol-
lution mitigation. the hot areas of aerosol pollution in the north and east of Zhengzhou, and local low-high
type and high-high type should be taken as the key control objects. According to the relationship between
different locations and AOD, with green space patch cohesion as an important control index, the green
space layout should be optimized and the aerosol pollution should be alleviated to the maximum extent.
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5 A A — TUE 52 R W, R AER BT i UKL 5 e A B N B0 T R 2 ] B A AR R A B
ESENRE [E VRN I 2 DR G L A kY S A 1 SR K BT E Y LY PR e L B o ¢ 2
X a5 PAT A B 858 H A i TR] 5 7 T i o 2 O I O T A7 AR 8 R IR AL AR B T RE . BRI B TS R R A
A B, HARAE B T AR B BRI 5l i F L B IR E AR N I BUR LR BN, BEERE L E
ST 50 3 A e R R R X AP B — S S R AR ISR T s ) 55 Ok KR DL A A AT
41 Persad %5 R B S HE IR Hb BE A3 A5 25 A0 AT LA R 49 B 92 5 i 4 BR3 FRL P A AR Ak 1 e R A s ]
Gt s QARSI L TR, X E ARG . I R T b T £ A R A S A A D T o AR
KA EE B, A 1 3 A1 5 TURL ) BT B 2 A OGS T R ) 0 B E S 2 o N S e R 7 A S R
SO TR ST DXV I 2 T A3 A R AR B 5 R DR B AR AT R NS R L T R AR B e R
i R A BoA

ARSI 2# RS (aerosol optical depth, AOD) 5 + i JH i) 56 & pg i 7ct ' R B, MBEIE 80 S
AOD £ 1 #Z UG, Sy B RBERIEE S AOD 2 B IEMC, BIREEES AOD & B EFAHX. [H
B A F 5 2 2k 0N 20 3 i) DX 4 S S 5 AOD [ 2R 1 2t T AR 38 n i 4 AOD T B 5 AR fEL
PV (I 5 WM BT o LB LA R 3 5 B AE R ) S TR X PML, 5 SR e JBE 7 A G A O R RR
TR G RARMRI A CR IR I, SR U 20 52 G R 45 LR R, R
AR L RGHURIURE G T 1) 5 A e B 3 R OGET L LR R [RDBL AR 0 e B AR ) 1 5% i s R
SR, H AT 5 TR I 55 5 M) PR 3% 2 RO 5% 28 D T B A S8 AR G e/, JE LR AE B IR A F T 0T 3
I 2t b 225 () A3 Ja XoF P I 25 18] 23 A B8 52 0 D5 T, ik A o ik — 2B T

Luo 55 gk /N B 36 i 190 P9 009 SO S HEAT 40T 05 R B, T 32 AR 3 1 AOD i EIX 3
BT TARACE R, DO Gt AR R AR RIER A D TR g A R T 8 . RSN T AR DA R
B2 A B BACRYER I Z — . DUSM AN B 58 R A BRI S % (i, 1 S ks b
XA G 2 T T LR i DR 2 40 M ) 32 B 5N Pearson AH OGN BF L SR 7 B B4 46 vk (] U A AR G A



152 B K FFROARFAFR http://xbbjb. swu. edu. cn % 44 K

B, 3K S 7 R A I v A B R e 2R TR SCHE 1) S ] R DGR T T B E S A TR AR k. BT
W, ASHIEGE AR M T S B0 50 X8, 0 e 55 ML £, AR R 5 AOD 56 2 R H B AL 179 (geographical
weighted regression, GWR) BRI HF AT Jmy b 73 M » 7E % JE AR 5 25 1) 7 AH 5GP A FE Al b ¥R 5% & Hb 25 0] 43 A5 4
fiE . R FX AOD 23 [8) 34 19 52 M) BUAE S K PH T dml0 L A0 e 45 G 42 11 Oy 5 i) 110 ¢t 5% O A% Jmg 8] 42 i
HBEAHE A A AR, DASRE TR T 2 S PR o . 0k 2 b S WLAR ).

1 HBERESHE

L1 HFREHR 112°50'E  113°10E 113°30'E 113°50'E  114°10'E
RIS H T A8 T ) v T G AR A

WK AR L 3 1) 5 9 T S5 O 1 52 4 Y |
HBRVE M R4 112°42" —114°14", Jb e 1
2 34°16" —34°58" X (& 1), B R
7446 km®, H bR o# R X m OB 34°40'N F
830. 97 km®. X PN @ b A K i M 2 X
A, WEHH, HREFHROWN, 5
RN, REARES, KF IR, £F 34°20'N b
BRI T%; 24 FHRMEH 15.6 C,

34°30'N |

o e 34°10'N b N
AR Ay 542, 15 mm, o 18 4 a = 1483
5 Stz 3 e L e _a _ax_
1.2 BERIR e | -

1.2.1 MODIS04 3K &% % & # 3E
MODIS04_3K AOD %k 4 ok J5 T 26

JEG PR T [ 5 000 22 b A5 S0 s A ot 1 A 55 o0 s < S O i e 17

[0 i 2 L K5 i e (NASA - hteps: // S R S(2019)017 2,

www. nasa. gov/) [ 3 15 8 fiif K 0 1 BHTEHSEE

KRB 10 (LAADS) , i MODIS/ Ter-

ra {& &S 1Y Collection 6 P2 5t 23 #E3 N 3 km. #2H 2017 4E 1 A 1 H—2017 4E 12 A 31 HA S H Wi

g, M ENVI_IDL X% 80 4 JE 17 £ 2 6 e . #0878 & nU S5 2 7E L3R B AOD MibA% 50 5. 1 H
ArcGIS 10. 2 8 F 350 . T % L3R BUOR M T 3890 Bl AOD A% B3 . R T 72 B 4 2 [A) 3 {8 1k 2 B g {4,
1.2.2 ZWABIEK N

B Y 2017 55 A N R o T
BERl 2 m B9 0) 5 DR A A;QQHAﬂQ5 e R
FIENVI 5. 0 X 5 %38 47 JL A e iF e R T T e
BEbE . AROT AL B, 9 L b -Vua..ﬁiﬂwigff?gfg
B LU B HCH R, %+ 0 SRb L ‘ EaSreueane e i
HENAR M B AL KO R = SEitsriaamnts Saaae
KA 6 2577, RREIY Pl S iR R U
BBEH. L1 3 km X3 km bRy ECEEE R BRI
JC(K 2), F|F Fragstats-V4. 2.1 #it - f\.; 4 i - ‘;L‘ e ——
HRFE KI5 R UL SR K13 A S o .
(D). il ity 90 25 T 624 e i W R
I SPSS 24 BAF R Pearson H1C B2 MMEREBWAMELS (3 kmX3 km)

PR 56 K 18] J5 32 A (81 )3 7 vk X il R AR
I TSR PR ES , BIBRAHSCIE 0.9 KL EARE DL R 5 ZIE K IR 7 (VIF) KF 10 B2 &, {5 8 KB % )%
(PD), H RPEHIEH(LPD DL K BEH SR B (COHESION) 3 M8 5.



% 10 #7 e, F. AN T AR TN oA AEY R E S 153

®1 BUREEHESNREAN

2 PELGRE iR E B AR L
TA S-S URTE A total landscape area hm?
) AREA_AM TN SF- 25 35 He i AR mean patch size hm®
kiR . , i )
AREA_MN S8 B B R patch area mean hm®*
LPI e R BEH I8 % largest patch index %
N NP BE B number of patches n=1
BEIL B I 2 5 e e . )
PD P25 2 patch density n/100 hm*
T MR35 % L.SI FoOULTE R 48 2L landscape shape index 1
SPLIT 5o 4 splitting index %
Al SR AR aggregation index %
_—_— PLAD]J FEALL AR T L A5 proportion of like adjacency %
: COHESION BB R B R ) patch cohesion index %
DIVISION B UIBIELE R4 landscape division index %
MESH A ROk T AR effective mesh size %

1.2.3 ERFTHIE
SRR IET P EAS S5 M (http: //data. cma. en/), SR8 2017 4E 45 8 104 ob =6 w48 5 4k &
%% (chinese land date assimilation system, CLDAS) #4504 , M ESIE. 2 m . 2 m KEM 10 m

K2 4 AR BHE, ZSHAHEE R 0.062 5°X0.062 5°, BFEIAHER K d. BT 2017 48 1 3 BOE AN
IF, B E 2018 4E 1 A BUR A%,
1.3 FHik

1.3.1 =08 G A8k o #
FET AU 23 0] H A IR N R 5 AOD BYZs 8] 6 R, XU 4 23 (8] H 40 5& Moran’s T $8 5009 %
BN

Iizzzizwuzg (D
j=1
Aorp, 7o =TT T g e e g K B A S R O RR A . 2] RIS A AOD

k l
FIFRIEACAE s w,;, RonzS B Xk M Z B ZS AE R T, Fon Z, 5 Z) WM CREE.
1.3.2 3 imAE )2 LA

Hi FH A m] U A5EA EL AT M AR AL R, — B R TR AR BT R AT R B, SRR RS T
LA 3 AR A 0 HU G R B RS M I AR e R A R A o 2 [R) ) M AR AR G FR L BRI A IRT 0H A S R 3 A A B
PRI 2 B e DX e 1] ) 25 1R 0 AR O e T R ke B 0 s TR A PR . AR Tk O R BB g
ARG H R bi-square 25 [B] AL, B HAE. THH AKX K.
v =208 (s v)a,, +e) 2

AP y, TR SRR A i oy, TR XIS e DMRREAE R, B N, BRI RECCEED . (uis v)
SEREA R PR AS () ALE , e, 5B DB BENL IR 22, WA, @ EE -T2, =1 E R,
A D 1 TR v g AR

2 HRE5H
2.1 FMENESSEEEIERE AOD HZEEH %
PN T 4 5 LE 25 1] 404 1 AT 1 00 P 7R 76 22 5 (TR 3a— 81 3¢) JLSLTIT . A BT . 395 % 1l R 2 e ol



154 B RFFHRORHAF R http://xbbjb. swu. edu. cn % 44 K

) PD.LPI Dl & COHESION ¥ & T HAL R X, H LPI S EFEAR BIC AN 8. KRR E S B4 L
( 3d— I 3g), AR (PAIR) 1945 18] 3 A A A6 22 78 e ) 32 8RR ARG, 45 405 ) T e 8L vy 82 25 i) A — 3505
U2 CQATR) 78 KM 7 P8 35 B v 3 IX Sk A/, (i X R A e O IIX 5 R X s SR (TATR) J {H X
F B A TN T ALK B, 1 XA KU (WIND) Bl X F R TR 5 m, KEXER
JeIX . AOD fH 0. 401~0. 803, i fH X F 40 A 78 BT X AR HB . AKX, B, oA B BB R &5
W DX, AIRE XA e . U SCRUEN 2 3 7T 18] 1 3 1L X (L 3.

—1 0.539~13.575

7 13.575~23.933
[ 23.933~37.782
mm 37.782~55.231
Bl 55.231~76.648
Bl 76.648~99.814

[ 1 105.386~2 565.065
12 565.065~4 635.614
5 4 635.614~7 413319
7 413.319~12 786.000
Bl 12 786.000~23 616.535
B 23 616.535~48 579.358

[174.536~91.894
71 91.894~95.865
7 95.865~97.658
mm 97.658~99.031
B 99.031~99.330
BN 99 .330~99.997

a. PD b. LPI ¢. COHESION
B I H
't‘; 1 IHI—:H]
193 164.620~97 811.000 T 0.007 1~0.008 2 1 285.986-~288.400
£ 97 811.000~99 779.000 1 0.008 2~0.008 6 [ 288.400~288.940
5 99 779.000~100 367.000 = 0.008 6~0.008 7 m 288.940~289.300
W= 100 367.000~100 780.110 . () 008 7~0.009 0 = 289 300~289.976
d. PAIR e. QAIR £ TAIR
N
7 0.401~0.484
= 1 0.484~0.562
= 0.914~1.114 7 0.562-0.617 0 15 30 60 km
T 1.114~1.252
mm 0.617~0.670 [ RS
m 1.252~1.364
N 13541858 . 0.670~0.721
. . . () 721-0.803
g. WIND h. AOD

3 FMENEY. SKEERAODZTHESHE
2.2 RUMEUARSKEREIRS AOD T EEXEDH
¥ % PD, LPI, COHESION, PAIR, QAIR, TAIR fl WIND 5 AOD #4372 & 4 J& 25 6] H 41 %
Moran’s I $8%80(p<C0.05), 435 & —0. 242, —0. 287, —0. 213,0. 743,0. 649,0. 561, —0. 314 (& 4). PD,
LPI,COHESION Fl WIND 5 AOD Z [n] 52 8 i 25 25 [a] 0 AH OG5 W] 4 Hly B B il e AL 7 R bR ey, 45 65 PR



% 10 1 e, F. AN T AR TN oA AEY R E S 155

FEAS, A3 AOD B4R, il KR AOD FE{%. 1L4k PAIR, QAIR, TAIR 5 AOD Z o B4 b 1 25
] IEAH X, PAIR, QAIR, TAIR K4 K2 S5 AOD {f iy 1 K.

TELE M S MAE BOL I T, SRR (5 PD (4. & LPI{H. & COHESION {8 f{E AOD {f) & #F5% X
&b 25 8] A7 Jmy 5 AOD By 2 REAY, 32 850 A5 75 4B JH 74 &5 b DX By JL SOl . B BT A & i, i X &
oA K HARXS S, XF AOD AT W% 9 VE s AIR-=i 28 B (IR PD {E . ik LPI{E . ik COHESION fH il =
AOD {E) 434 35 BB AR XT38 K, 32243 A3 70 KR M AR 358 K A b3 b XA mpr A B 4 7l 90 480 R [ X5 IR I A
1o~ e S B i A XA (] da— K] o).

TESZ AR T, S-SR G PAIR fE . & QAIR A, & TAIR A A AOD {E) FIR K2 AL (fik
PAIR A, 1k QAIR A . {1k TAIR {EFIL AOD ) 2L W EH AOD I FZ L RFER (K 4d—El 49). -
1o S AR 2 B A7 T R N AR 5 B AR 3 b DX v A B A T R A AR I X, IR I 2 A ) A A P S b
DRI, BT, FE . WIND 5 AOD R 288 R 8 fiferh 2 By AR R E A R fE T & il
PEHB . o BATTALHE . U ST AR B X 5 Hop IR AR A o A v B e T, R B AR v A B b T A IR ST L X

Moran’s / -0.242 Moran’s / -0.287 Moran’s / -0.213

a. PD b. LPI c. COHESION

Moran’s / 0.743 Moran’s / 0.649 Moran’s / 0.561

HHF

d. PAIR e. QAIR f. TAIR

Moran’s / -0.314

7 wmm BA R X
y b EBegnyy | B A
3 ]ﬂXT‘ﬁ (/f \\\\\ j'tu e PNITR]
o i \i\x ?:FM:%; - (R
s,ﬁ_ g ;.»—\\ 6(1%%5_&3”&;) 3 __f
g et E ﬁ&; 0 15 30 60 km
o //r' TN I%_ &
g. WIND h. WX AE

4 3kmERMRELZMENEH . SKEFRS AOD = LISA BXE R H Moran’s I 155
2.3 FHMERRSKEZREHRIT AOD = 8 7 F M0 #H K
M ArcGIS 10. 2 % OLS Fl GWR [ AR BRI ROCR FE AT 70 Hr o B Y A3 45 B 4 U ( Akaike informa-
tion criterion, AICc){H f8 % 55 4f Hb #6000 &5 5% (& 2>, OLS [l T R i) AICc {8 (1 577. 827 ~
1.963.985) K B i K F GWR [B] 4 U i) ATCc i (818. 870~1 411.558), Hifge /Iy — 3 [A] I #5510 11y
R*(0.409~0.627) FJH% R*(0.404~0.624) ¥ P AR T GWR H A 45 3 b 1) R (0. 808~10. 924)



156 B HEKFFHRCA R FR) http://xbbjb. swu. edu. cn % 44 K

FPHEE R* (0. 744~0. 886). ILAHME AL b i 5% 22 52 B0 Bl AL 43 A FRAE (p=>0. 05), JE i TR Z /K5,
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AODsu 0. 020 0. 250
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Xof [ S 2R B AT T AL AL B, SR EE R A . SRR B AOD ARSI %5 ) 22 R A K (1 5). PD R
IEAA X FE A FE e BATT B . B X, B 3l i X R b A B b B b X, 67 (L IX 32 B4 A A 1L X R &
i AR XT A AR BT A T . LPT 9 3R 8500 B0 (i DX o Bl 35 o, L R BBl 4 v 8 M rh s b IX 300 2% % v [
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