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Abstract: [Objective] In the context of rapid urbanization, the assessment and simulation of impact of
rapid urbanization on habitat quality can provide suggestions for adjusting ecological red line areas and
ecologically sensitive areas, so as to improve territorial spatial planning and strengthen ecological spatial
control. [Method] In this study, the spatial and temporal evolution of land use changes, habitat quality, and
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habitat degradation degree in 2000, 2010, and 2020 were assessed using the InVEST model and hotspot
analysis in southern Jiangsu Province of eastern China. The PLUS model was used to simulate land use
changes from 2020 to 2030 and the InVEST model was used to assess habitat quality according to scenarios.
[Result] (1) From 2000 to 2020, land use in southern Jiangsu Province underwent significant changes,
mainly characterized by the transfer of cultivated land to construction land and waters. The average value of
habitat quality showed a decreasing trend. Additionally, a spatial distribution pattern emerged, characterized
by high quality in the east and west, and low quality in the middle. The degree of habitat degradation showed
a radial structure of “low center-high outside”. (2) Among the three land use simulation scenarios in 2030,
the urban expansion scenario showed the largest decrease in cultivated land area. Under the ecological
protection scenario, forests and lakes were strictly protected; the expansion of construction land was
controlled under the sustainable development scenario. The ranking of mean values of habitat quality was
ecological protection scenario > sustainable development scenario > urban expansion scenario. (3) The
hotspot analysis revealed that in 2020, habitat quality and habitat degradation in southern Jiangsu Province
showed a concentrated distribution at the township scale, with the town centers being the cold spots, hotspots
mainly in forests and mountains, and watersheds being the hotspot areas of habitat quality. (4) Habitat
quality within the ecological red line area was overall high and relatively stable. In future projections, the
ecological protection scenario expanded the mismatch area, and the sustainable development scenario
decreased the mismatch area. [Conclusion] Rapid urbanization and intense human activities are the main
reasons for decline of habitat quality in southern Jiangsu Province and low habitat quality in the part of
ecological red line area. Therefore, optimizing the spatial structure of territory and reducing the impact of
human activities on sensitive ecological environment areas are of great significance for improving the habitat
quality in southern Jiangsu Province of eastern China.

Key words: habitat quality; southern Jiangsu Province area; In'VEST model; PLUS model; ecological red

line
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Fig. 1 Geographical location and ecological red line distribution in southern Jiangsu Province
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Tab.1 Weight and maximum influencing distance of threat source
J8 Wk [F1 2 Threating factor T RSN B Max. influencing distance/km L E Weight TR Decay type
#EHh Cropland 6 0.35 ZZ 1% Linear
%% F Hh Construction land 11 0.80 2R Linear
#R3th Bare land 12 1.00 $844 Exponential
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Tab. 2 Sensitivity of habitat types to threat factors
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I Forest land 1.0 0.4 0.6 0.7
il Grassland 0.9 0.4 0.6 0.7
K3 Waters 0.9 0.6 0.8 0.9
% HHh Construction land 0 0 0 0
#RHh Bare land 0 0 0 0
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Tab. 3 Neighborhood impact factor parameters

ot 7 1 it i3l it Hih Kk U it
Land use type Cropland Forest land Grassland Waters Construction land Bare land
b >. E B
SRR A . 0.5 0.4 03 0.4 1.0 0.01
Urban development scenario
EERPER : 0.5 1.0 1.0 0.6 0.2 0.01
Ecological protection scenario
PR AN
SIRFER A 0.5 0.5 0.5 0.5 0.4 0.01

Sustainable development scenario
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Tab. 4 Land use transfer cost matrix of different scenarios
ThRRE TR pojpit Pt i Kk H i
Scenario setting Land type Cropland  Forestland Grassland Waters Construction land  Bare land

#Hb Cropland 1 1 1 1 1 0
#RIb Forest land 1 1 1 1 1 0
R A B Grassland 1 1 1 1 1 0
Urban development scenario k3% Waters 1 1 1 1 1 1
15t i Construction land 0 0 0 0 1 0
#Hh Bare land 1 1 1 1 1 1
#EHh Cropland 1 1 1 1 1 1
#RIb Forest land 0 1 0 1 0 0
e g B Grassland 0 0 1 1 0 0
Ecological protection scenario 7K 3%, Waters 1 1 1 1 1 1
15t i Construction land 0 0 0 0 1 0
#Hh Bare land 1 1 1 1 1 1
#Hth Cropland 1 1 1 0 0 0
MRIb Forest land 1 1 1 1 0 1
AR RS Fiih Grassland 1 1 1 1 0 1
Sustainable development scenario  yk I3 Waters 0 0 0 0 0 1
15t i Construction land 1 1 0 0 1 0

#Hh Bare land
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Tab. 5 Land use transfer matrix in southern Jiangsu Province from 2000 to 2020 km?
2020
2000 Pt P E Kisk i it
Cropland Forest land Grassland Waters Construction land Bare land
Bt Cropland 14 258.67 119.56 0.15 553.54 3640.77 0.22
#dth Forest land 376.71 1199.58 0.17 7.06 40.98 0.01
Ei I Grassland 0.55 0.11 0.04 0.17 0.64 0.01
KIS Waters 538.75 2.60 0.01 4516.99 186.67 0.12
1% HHh Construction land 86.70 0.71 0.00 25.43 2 477.79 0.01
¥4t Bare land 0.03 0.00 0.01 0.02 0.05 0.00
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Fig.3 Spatial and temporal evolution of habitat quality in southern Jiangsu Province from 2000 to 2030
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Tab. 6 Area and percentage changes of habitat grade in southern Jiangsu Province from 2000 to 2030
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ﬁ)wer 3231.61 9.66 5848.67 17.49 7698.09 23.02 8819.19  26.37 721920  21.58 7954.19 23.78
i%ff 5210.06 15.57 2514.76 7.51 3380.43 10.11 4802.21 14.35 3514.81 10.51 3806.20 11.38
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