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Abstract: Based on MODIS-NDVI data, meteorological data, terrain data and human activity data, using trend analysis
and other methods, the spatial-temporal change characteristics of vegetation cover in Chongging from 2000 to 2019 were
comprehensively analyzed by using geographic detector model. The influence degree and mechanism of each geographical
factor and its interaction on vegetation cover in Chongqging were explored. The study finds that from 2000 to 2019 (1) The
overall vegetation cover in Chongqing showed a fluctuating upward trend, with a growth rate of 4.4%/10A. The deviation
value of NDVI first decreased and then increased. The change characteristics of vegetation cover were obvious and showed
three stages. In the early stage, the average annual value of NDVI showed a downward trend; In the medium term, the
average annual value of NDVI shows a slight growth trend; In the later stage, the average annual value of NDVI showed a

rapid growth trend. (2) The vegetation cover in Chongqing is in the spatial distribution pattern of high in the East and low
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in the west. The high value areas are mainly distributed in the continuous area of Daba Mountains in Northeast Chongqing
and the edge area of Wuling Mountain in Southeast Chongqing; Low value areas are mainly distributed in the fluctuating
zone of the Three Gorges Reservoir area, Western Chongqing and the main urban areas. The spatial pattern of vegetation
cover evolves from one-sided to diagonal in the east-west direction and from shallow U to deep U in the north-south
direction, but the high-low concentration pattern of vegetation cover is basically stable. (3) The explanatory power of
various geographical factors on the spatial differentiation of vegetation cover in Chongqing is as follows: annual average
temperature (0.3459) >elevation (0.3281) >annual precipitation (0.2305) >human activity intensity index (0.1747) >slope
(0.1008) >total radiation (0.0552) >slope direction (0.0034) ; the explanatory power of annual average temperature, slope
direction and human activity intensity index generally increases, and the explanatory power of annual average precipitation,
total radiation, elevation and slope generally decreases. (4) Each geographical factor interacted with vegetation cover
change in Chongqing, and showed two types of double factor enhancement and nonlinear enhancement, but there was no
interaction factor that interacted independently or weakened the explanatory power of vegetation cover change. The first
dominant interactive factor of vegetation cover change in Chongging is annual mean temperature and human activity intensity
index, the second dominant interactive factor is elevation and human activity intensity index, and the third dominant

interactive factor is annual mean temperature and total radiation.
Key Words: vegetation coverage; spatiotemporal variation; driving factors; Geodetector; Chongqing municipality
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Fig.1 Geographical location and distribution map of meteorological stations in Chongqing
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Fig.2 Trend and deviation analysis of vegetation cover change in Chongqing from 2000 to 2019
NDVI . JH— {938 54 Normal Difference Vegetation Index

ArcGIS10.6 A2 o Afr T HL X 8 R T A 8 7 s A Jeg i Ak i — 20 43 i & B, 2000—2019 4F 80 PR T A B
TS AEARVG 5 1) b phy < — R i) bR IR G A | AR DXk A T B R T B X AR G A b 7 o 25
AERF AR s B by 1) b ph 38 U B g R U B A, bR R S DXk 7 9 R T P X, HL S X
T FRAS T R AP DX TR RRURE Xl (A B 7 5 o IR SR A R AR R

20004E 20104¢ -
NDVI A

2000—20194 F 4 E
NDVI

0 50km

[E—

B3 2000—2019 FEXTHEKESHZEE
Fig.3 Spatiotemporal evolution of vegetation cover in Chongqing from 2000 to 2019
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2019 -4 PR T RSB 35 1952 M K/ TR, DL 2000—2019 45 YR DA 58025 £ B85 33— 2543 B 4% PR 7o) A
R, WS AR (3 2) , AR B R X 98 15 25 o S R I A 5 25 5 A A 1
FETE TR IMEIR 7 AEF (0.3459) > 5 TR (0.3281) SAE R K 2 (0.2305) > A% B BE H5 510 (0.1747) > PR E
(0.1008 ) > =N (0.0552) >H1] (0.0034) , HIi ik b Z R (P<0.05)  Herp AR i ARB R K G XA
B 75 25 ) 3 SR AR R R S M A 7 2 A Y B R - , NS shom B R I R, R Bk )
AN BECRTE  SABPR Z AR 5 25 0] 0 S PR D e K i T ik 0.6316, HLE i <l B /K S8 IR LY
e A B i 5 HUOR M R 3 iR ) R 0.4323 i FE— B EE S maRee 7K | BH e S 25 A PR 3R 119 235 ) 43 i
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Table 2 Detection results of environmental factors in Chongging from 2000 to 2019

4y HuHR A T

Year Geographical factor o % % X4 Xs s 4

2000 q 18 0.1093 0.2691 0.1089 0.3184 0.1701 0.0018 0.1516
PE 0.000 0.000 0.000 0.000 0.000 0.021 0.000

2005 qfd 0.1306 0.2575 0.0849 0.2474 0.0617 0.0031 0.1079
P1{H 0.000 0.000 0.000 0.000 0.000 0.031 0.000

2010 q 18 0.3016 0.3136 0.1564 0.3647 0.1431 0.0020 0.1278
Pl 0.000 0.000 0.000 0.000 0.000 0.026 0.000

2015 q 18 0.0333 0.2957 0.0608 0.2747 0.1095 0.0036 0.1505
P{H 0.000 0.000 0.000 0.000 0.000 0.000 0.000

2019 qfd 0.0901 0.2586 0.0580 0.2848 0.1417 0.0048 0.1528
PH 0.000 0.000 0.000 0.000 0.000 0.022 0.000

FHMH q 18 0.2305 0.3459 0.0552 0.3281 0.1008 0.0034 0.1747
Average value PH 0.000 0.000 0.000 0.000 0.000 0.025 0.000

X, AEYIREIKE Average annual precipitation; X, ; 4F 353 Annual mean temperature; X5 ; S48 1 Global radiation; X, : = #2 Elevation; X ; 3% &
Slope ; X : 3 1] Slope direction ; X; : A& S8 B 54X Human Activity Intensity of Land Surface
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Horr,2000—2005 AEAEYREAK & I 1) R IS S RS TR B EE - BT R
ST A AR AR K R 2005—2010 AFBR3E R SR BRAN A R R A
kR, Hsfe LA — E T AFE SR TR S Z E R T B REK R S = R 5 2010-
2015 AFEHE ) | NS T Bl BE T A5 8 ) S B ke A LA 45 DR AR ) Sl N R R NI gl B e B L T
R = R T T AR E R B — B T R BT ;2015—2019 AEE R SRR e 2R BhnE TS
B ) RIS R A R TR ) S N S R AR AEYIROK R — B SRR
K
2.2.2 ZHZFEM B

[, 7643 5400 2000 4F 2005 42010 4F 2015 4F 2019 4545 1 #8 PK 7328 B AE FH B9[] ik — 25 30 4%
3 PR B A R s AR P S BAE . A8 BRI 25 R R BT (3 3) ,2000—2019 4 5 B 4% b 3 [
X HE 4 7 5 A AU A AE S AR, LS KPR 348 5 R A 2 P 1 5 R S 76 | 50 I 4 b B D) - 58 A FH s 25 34 e
XoTRE AR 55 8 A )RR 7 T ASAEAE AR B 37 A FH Bl 55 WA 9 8 a8 AL B 1 A2 B+, Hirh X Nx, |
X,NX, X,NX, X,NX, X,NX; . X,NX, X,NX, X,NX, X, "X, X, NX,7E 2000—2019 4E 15 B K T 1458
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Fig.4 Change of Q value of geographical factors in Chongqing from 2000 to 2019
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TSR BEAR A, 58 — £ S BN om0 TR SR R R, 5 = F A BN O AEEIR 0 SRS, AR
FHICHIFSE , XA A K B 2 e ], ORI T B0 m TR KT RE R 2 VS R, A T AE AR
KR MPIET S BAE— @ FEEE 2 A ST 2l DR 3% Bk ) 1 /DN T s o DR T 47 Ay R 4 1
M X3, A2 3 DR A R I, A — 5 U P N IR AT v T o 6 P, 308 o k2 DX PR S A T 52 e A
W R ARG s N SR 2R A ) R LA R, — T A IR MR AR IE B A S R B 5 SR
Jit AT R 2, D) — )y T A S A R | P VR T R AR AT O T R A 0 T A B A S U ot
SeE VR mRE AR . B2 ,2000—2019 45 5 P 25 B A - 52 AR FH AR B 2 5 722 A 1) i B ) AN J2
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Table 3 Interactive detection results of Chongqing from 2000 to 2019

KT V| KEET T
Reciprocal 2000 2005 2010 2015 2019 Average Reciprocal 2000 2005 2010 2015 2019 Average
factor value factor value

XNX, 03058 02879 03916 0.3275" 0.2897" 0.3662 " X3NX, 03573 02979 04326* 03096 03107 " 0.3676 "
XNX, 023377 0.2870 " 0.3987* 0.1660 " 0.2233** 0.3010** X3NXs 0.2454% 01736 0.2882" 0.1844 ™" 0.2062 " 0.1960 **
X NX, 03478* 02915 04262* 0.3033" 0.3068 " 0.3670 " X3NXg 0.1163** 0.0936 ** 0.1617 ** 0.0712** 0.0683 ** 0.0653 **
X NXs 02051 01672 0.3442* 0.1531"" 0.1983 " 0.2583 " XNX; 02420 0.2163** 0.2894** 0.2178 ** 0.2164** 0.2478**
X NXq 0.1167** 0.1351 " 0.3052** 0.0407 ** 0.0970 ** 0.2345** XN X 03450 0.2588* 0.3756* 0.2816" 0.2875" 0.3335"
XNX; 02221 02420 0.3572* 0.1839" 02184~ 0.3335" X4NXg 0.3265* 0.2537** 0.3675 " 0.2819** 0.2944 ** 03344 "
X,NX; 03168* 0.3111° 0391 " 03263 0.2891" 0.3826 " X,NX; 03881 0.3218" 04121 03509 0.3480 " 0.3999 *
X,NX, 0.3325" 0.2893* 0.3891" 0345 03125 0.3785" XsNXq 0.1832%* 0.0704** 0.1495** 0.1190** 0.1511 ** 0.1090 **
X,NXs 0.3065° 02629 03361 0.3007° 0.2689 " 03493 " XsNX; 02542 0.1570* 0.2214* 02118 0.2357 " 02211
X,NXq 02745 02605 0.3185"* 0.2985" 0.2617 " 0.3486 " XeNX4 0.1584** 0.1203 ** 0.1388** 0.1593 ** 0.1574 " 0.1826**
X,NX; 03401 0.3280" 0.3641° 0.3667° 03246" 04167

# ORI TR« » FORARL AR

ABIFFEHET MODIS-NDVI %8l | ARKNE i 20s F 6 sh & , >k 5o A 55070k, B M LR
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13 #5 FRME T 45.2000—2019 45 P T AE 9 7 25 b 25 AR AL R AiE S HLBR Bl [RT R 5435

TSR | 418 53 HT 2000—2019 4 H PR A Bl 78 56 it 245 A8 AR ARRAE | 449845 M B IR 1 S HE A A 0 i B il
P i S e A B AR FIPLH . FEEL5R T .

(1) 1A Ak AT 7R, 2000—2019 4 55 P T R 4 78 75 48 (R S i s b T34 NDVI s 22 (2 Je /NG 18
T A R 55 A AR B S HL Ry 3 N BE . 2000—2019 4F i P FE W 55 1 KRN 4.4%/10a, RiTHA
(2000—2002 4F) ,NDVI 4F ¥ 5 F R #; o (2002—2011 4F) |, NDVI 4 349 {5 5L /N 8 388 Kk 34 )5 11
(2011—2019 %) ,NDVI 4E I {E S PO K ka3

(2) Z3 (A2 Ak 43 BT 7, 2000—2019 AF 5 BT AR 4 78 25 25 () 5 o v I 3, (H R IR SR AR R AR RRUE
2000—2019 4F- 5 PR AR B AT 16 52 A 1 DU ARG 25 () 20 A A% Jmy 1o (1 DX 32 B0 A1 T3 R 0 % DR B8 L bk 2 42 DX
160 7R B T2 L 32 25 it X AER L DX 0] 322 43508 — e B DX 9 ol S v R X, AE Y 7 55 A (R AR SR FE AR
V7 1) b p < — B ) < R A A, B G T ) b R U R g R U B Ak EURE A 25 R IR R A R
BEARRE,

(3) PR8I0 30, AN [) bt 4 DR~ oA 9 7 25 B) o0 S Pk R AP AE i 3 25 57, HAR a3 oA TR] (0 £
PRI AHAT—F, 2000—2019 4 5 PR 7 A8 9 7 35 45 b 20 PR 8 0 KO/ IMRIR Ol 2 A 23 (0.3459) > 1 &
(0.3281) >4ERE /K i (0.2305) > NS T ol 3 B2 45 5 (0. 1747 ) > HE BE (0.1008 ) > B 5 5 (0.0552) >3 17
(0.0034) , Hod AEFIE 3l A JS0G shom BEFE BUR R ) SRR AR YRR & BERST  ERE E
BT ) R N

(4) 2 HARM % B, 2000—2019 4 5 PR 7 45 Hiy #3 PH 1 X M 9t 7 25 A8 b A7 2 32 AR FH , L 52 XK 38 558
ALt R nm P AN SR | AN AEAEAE B 7 A FH SO0 A 1k 7 o 20 Ab i B8 98 55 19 28 B F . 2000—2019 4R
PR A A 55 AR A0S — R A BT AR 0 ARG SR FEHR 2, 5 — S B N7 R N AR S
FEFREL, 2B = F T B AT AR N BAEST

ARG X 2000—2019 4F 5 P A 4 7 5 B 25 AR AL RRAE SR B R R B o0 A, E— e R LR T
G MY ST 5155 R 3R 45 B PR 7 S HLAg 0 A P Gl i Dl A e 7 25 110 5 i R 52 5 P FRTIL A LA e 7
T Z ZNRGEEER, B— N EWF R 2 sh S R, I, 76 5 S2 M0 i 53 TPk 75 i — 20 5E E 38 b X 1, )
A2 e g~y S B [A] RUBE A A A AR ek, A I BOBIFE R AR DR AR 9 4% R 280 A e 7 eV FH ML 5 9k sl R
AR L R4 TR e 7 A AR TR A e R DX oA Sk e e 7 1R 6 T
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