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Analysis of Spatio—temporal Evolution of Habitat Quality and Its Driving
Factors in the Wujiang River Basin Based on the InNVEST Model

ZHU Qilian', FANG Fayong', YU Wanyang', HAN Zhen',
MAO Tianxu', LUO Songping®, ZHAO Longshan"’
(1.College of Forestry, Guizhou University, Guiyang 550025, China; 2.Guizhou Province Soil and Water Conservation
Technology Demonstration and Promotion Center, Guiyang 550025, China; 3.Key Laboratory of Karst Georesources
and Environment of Ministry of Education, Guizhou University, Guiyang 500025, China)
Abstract: [ Objective] To exploring the spatio-temporal changes of long time series in habitat quality of the
Wujiang River Basin in Guizhou Province, in order to provide a theoretical reference for high-quality green
development of the region. [ Methods] Based on four periods of land use data from 1990, 2000, 2010 and 2020,
the landscape pattern and habitat quality of the Wujiang River basin in Guizhou Province were calculated and the
driving factors were analyzed, by using the moving window method, InVEST model, and geographic detector.
[Results] 1) From 1990 to 2020, the fragmentation and patch shape complexity of the landscape pattern increased
within 30 km of the main stream in the south of the upstream, while the patch dominance and landscape
connectivity decreased. The fragmentation and patch shape complexity of the landscape decreased at a distance of

30-60 km from the main stream in the south of the midstream, while the landscape connectivity increased. 2) The
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annual mean value of habitat quality was 0.67, with an increase of 1.67% in high habitats, 0.17% and 1.46% in

medium low and low habitats, respectively. The proportion of high habitats in the upstream and medium low and low

habitats in the midstream increased the most. The proportion of high habitats at the distance of less than 30 km from the

main stream and medium low and low habitats at the distance of 30-60 km increased the most. 3) Land use intensity

was the main driving factor for spatial heterogeneity of habitat quality, while temperature and rainfall were secondary

factors. [ Conclusion ] The overall habitat quality of Wujiang River basin in Guizhou Province is medium high, and the

changes in some areas are due to the trade-off between ecological protection and economic development.

Keywords: IN'VEST model; habitat quality; landscape pattern; spatio-temporal changes; Wujiang River basin in

Guizhou Province
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Table 1 InVEST stress factor parameters of the Wujiang

River basin in Guizhou Province

BREMERS & JA ) 5 M
1 0.7 K H LRk
1 0.7 i R
5 0.6 AR I RN EiEg i
8 1.0 I A 1A ik
3 0.5 A 2 15 1 iR i

1.3.4 IR & M BRI &2 T 8 R &S
O S ML R LUK Bl N R B O vk o R R AR
i N R A R R A T B A (A A Y
P o BRI &5 1T o Sy PR 52 AR TR
DRI DXAR 0 R A 25 R I o FG b DR R B 8 1
BN A SR DR AR A A (] gy S R R S R A B R
AN S AR DN BE A8 o A AN R T AL A
Xof IR AR A R AE R G 9 855, 10 R A A
MhS7 o AR SR B R T 8 R N XA R
(IERNTNE N N IS B o (SRl [H EE T e |
PR 2R A A 5 B A DA R A R 52 A AR
LR i R R/NES WA

h=1

inm,ﬁ

g=1—"—= (5)
no

X g MIRB)F TR 0, Mo, N5 A2 IR B A

T HREAR &R 25 50 Bl o Ry 4 T R AR B R 25

g WU R [0, 1], {88 K 3R W fife A R v

F2 SBIRESMNERAR LA ARMERETEREXNEMEFROSEE

Table 2 Habitat suitability of different land use types and their sensitivity to stress factors in the Wujiang River basin in

Guizhou Province
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Fig. 2 Spatial distribution of landscape index in the Wujiang River basin in Guizhou Province from 1990 to 2020
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Table 4 The changes of habitat quality levels in different

regions of the Wujiang River basin in Guizhou
Province from 1990 to 2020
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Table 5 The changes of habitat quality levels of the Wujiang
River basin in Guizhou Province at different distances

from the main stream from 1990 to 2020
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Fig.4 Results of detecting habitat quality heterogeneity
factors in the Wujiang River basin in Guizhou

Province from 1990 to 2020
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Fig.6 Spatial distribution of land use in the Wujiang River basin in Guizhou Province from 1990 to 2020
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