o545 2255 5 1) K b PR A 4R Vol.45, No.5
2025 4= 10 A Bulletin of Soil and Water Conservation Oct., 2025

20132023 F = ERXEHEEE

=Tk X EIX TN/
VAR AL B B R B A 1)

TR, = &, F #

(K )B4 7 B8l 6 AR Aot 5% o, 93k #I 430010)

T OE: [HM] T =0 X A0 A AR B bl B 6 R s AR Ak B IR B AL L A i XA B A2 K R
HUES PR ARl 22 . [k ] 3T MODIS NDVIAURE , 4381 2013—2023 4F I 7R HL A 9k 7 35 18 i 25 75
AR R IR T MY b 0T A A5 5 e PR I R T 5 o SRR A2 b S I R A BB AR AR A
WHREGFHFREACTHN . [4558] ©2013—2023 4, [ 7R E Al o 2 55 B 8 AR5 =, L 0.001 7/a iR 2%
SN R I H; O T AN [R] 5 00 PR 0 A o 5 R A3 S R AR ) S A R R S SRR R AR B K A A A
bR IFA S, 5 AR AN SE, B2 m 2 A v R A | SR AR R T R i ()3 2 i E R 2
PR B = 72 AR SIR N EEIR S A T, @B 1397 4090 L 1 M2 1 SRR ARRR K 8O IREA T,
£ 158 1.3 90 T ) 438 5 50 07, 25 R 5 MO 2 P O T 5 A 13K B 55 %% 5 Bl WL 2% MRASE AL 8 — B B T
RN P EEHET SRS N E S R A EROK R . [ 4598 ] H BRI 2% 5 BE ML AR AR 5 3[R
7R A2 A 2013—2023 4 = e R IX B AR BoRE w7 5 B A O IR S IR 7 AR SR 2 E e AR K I .
KB MEHEEE; SHER,; REEL; MIBRNE; BILKK; Bshh

ERARIRAD: A T EHS: 1000-288X(2025)05-0421-12 hESES . S127, Q948.2

MERSH: T M, £, 45145 .2013—2023 4 =k J7E DX A w7 7 B I 25 A8 Ak R HLOK 8l Jp [T 7K AR FEE 4
2025,45(5):421-432. Ding Fanya, Shi Chao, Li Shu. Spatiotemporal variations and driving forces of vegetation
coverage in Three Gorges reservoir area during 2013—2023 [J]. Bulletin of Soil and Water Conservation,
2025,45(5):421-432. DOI:10.13961/j.cnki.stbcth.2025.05.022; CSTR:32312.14.stheth.2025.05.022.

Spatiotemporal variations and driving forces of vegetation coverage in
Three Gorges reservoir area during 2013—2023

—A case study at Badong County, Hubei Province

Ding Fanya, Shi Chao, Li Shu
(Changjiang Institute of Survey Technical Research, Ministry of Water Resources, Wuhan, Hubei 430010, China)

Abstract: [Objectives] The spatiotemporal variations of vegetation coverage and its driving mechanisms at
Badong County, Hubei Province, Three Gorges reservoir area were analyzed, in order to provide scientific
references for vegetation restoration, soil and water conservation, and ecological protection. [ Methods] Based on
MODIS NDVI data, the spatiotemporal dynamics of fractional vegetation coverage in Badong County from 2013
to 2023 was analyzed and the differentiation characteristics of vegetation coverage influenced by topography,
geology, and climate factors was explored. Furthermore, the geodetector and random forest models were
employed to identify dominant factors and their interaction effects. [ Results] @O From 2013 to 2023, vegetation
coverage at Badong County exhibited a fluctuating upward trend at a rate of 0.001 7/a, with overall high
coverage levels. @ Vegetation coverage showed distinct spatial differentiation across influencing factors: it
correlated positively with the spatial variation of elevation, slope, and annual precipitation, but negatively with
mean annual temperature. It was also influenced by aspect, lithology, vegetation type, and soil type. @ Geodetector

analysis identified elevation and mean annual temperature as primary drivers (explanatory power >40% ), while
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lithology, geomorphological type, and annual precipitation were secondary factors. Multi-factor interactions

demonstrated synergistic enhancement, with elevation and lithology jointly explaining 55% of variation. Random

forest model further validated the importance ranking of dominant predictors: elevation > mean annual

temperature > lithology > annual precipitation. [ Conclusion] The geodetector and random forest model jointly

reveal elevation as the core driver of fractional vegetation coverage changes at Badong County in Three Gorges

reservoir area during 2013—2023, followed by mean annual temperature, lithology, and precipitation.

Keywords: fractional vegetation coverage; Three Gorges reservoir area; spatiotemporal variation; geode-

tector; random forest; driving force
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Fig.1 Spatial distribution characteristics of influencing factors of vegetation coverage at Badong County
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and precipitation at Badong County from 2013 to 2023

3.1.2 HEBEZEZTHNENHER

2013—2023 4F , I A B4l vk 7 55 8 A B (E N
0.84, KA F X AN B H SR RIF. SHOH
18 A DG WF 28 B R0 R o B R R 4 R 5 A A
Y% . (0~0.4] MK 35, (0.4~0.55] Jy W (K B 5,
(0.55~0.7] K o % 35 , (0.7~0.85] Jy i w5 B =%,
(0.85~1]hm ;25 B oA b A #7855 2 9
B M3k o SRR (PR 3D e 7 TS X A 4y
A F 0k 5% X e A B K b R S AR L i) Ry 57.25%
X B X B 22 A7 T 3k 800~1 500 m Ay R AR il
X, 32 NJEUE AR /N o X A 25 B i 1 E A
B 43 5 v B R X R 39.31%, T2 r A TR
B[ R T T R IV DR L VR VN (R LT 73
300~800 m) A £, A YEA G R R ILAH KA 5 E AR
YR TN RS 2 2 DX 8R4 AT R K A X B i
H A RAR T 5 Y R T A2 5 b AR AR

3 XA R 3.44% , FHL 4y A T 3 B A A X
FAUT VLT ST A IS X I A7 e i KT
Hip A ITE

T 2013 5 2023 4F 5 Bh 7 55 B 25 () 22 (A S 0T
W 7 35 8 AR AE R 4 BT R . 45 R R L B IX
91 % 9 X 3K FVC A5 Ak R B 7E £ 0.08 5 [l P, 2 W A
WEEERER R EREN. BF DX
(JAFVCIZ=0.15) 8 43 4 F rh b i 5 8 1 I
T EH R TS S RIARVE 4. ROk U, 5 3% 3 i X
S A T R S T 10 a 1B R bR A R 101 4
V50 0 AU 3 B T R Y B S X R R TS S 7 BT
NI S B IX S AL EIE A A5 08 A TR B B R
PR X B P I R B S T X AR
1490 3005 Sk 18 B 7 ol el X ¥ 30 3T ' IR & fL T00
I DX 45 daf 0l 88 X ok, 0 7 56 AR b IR T
HEB B VIR .



426 K A A3 i

45 %

a 20134

EHBEEESR

[ B i
CO & A &
C1 8w
O e #E R
B B

b 20234 c 3FFH

10 20 km

B3 BEE203FM2023EREEFHEREBEZEETENSS

Fig.3 Spatial distribution of fractional vegetation coverage at Badong County in 2013, 2023 and multi-year average
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Fig.6 Response characteristics of fractional vegetation coverage at Badong County based on geological and soil factors
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