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Spatiotemporal Evolution and Scenario Prediction of Land-use/
Land-cover Changes and Habitat Quality in Zhengzhou City

Xu Mengfei, Sun Yifan, Wang Xia
(School of Architecture s Zhengzhou University s Zhengzhou, Henan 450000, China)

Abstract: [ Objective] The spatial and temporal evolution characteristics of land use patterns and habitat
quality in Zhengzhou City were determined and future development trends were predicted in order to provide
a theoretical reference for regional ecological conservation practices and sustainable development. [ Methods |
The PLUS model and InVEST model were combined with ArcGIS spatial analysis and the geo-spectrum
information method to analyze land use changes in Zhengzhou City from 2000 to 2020, and to simulate the
spatial distribution pattern under a baseline scenario and an ecological protection scenario in 2030. The spatial
and temporal evolution laws of habitat quality and the migration status were then determined at the pixel
scale. [Results] @ From 2000 to 2020, cultivated land and construction land were the main land use types in
Zhengzhou City. Over the past 20 years, the area of construction land increased sharply by 15.76% , coming
mainly from cultivated land. @ The PLUS model was applicable in Zhengzhou City. Compared with the
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baseline scenario, the expansion of construction land was limited, and the total amount of ecological land
increased under the ecological protection scenario, which could provide a reference for promoting ecological
construction in the study area. @ Habitat quality degraded continuously, with significant spatial distribution
differences, from 2000 to 2020. High habitat quality areas were consistently located in Gongyi and Dengfeng
City, and low and medium-low map units transferred to each other most frequently. @ In 2030, the pattern
of “higher in the west and lower in the east” will continue. Under the ecological protection scenario, habitat
quality was characterized by “decrease in low values and increase in high values”, and the transfer rate to the
high and medium-high grades increased to 14.44% , showing a stable and positive development trend
compared with the baseline scenario. [ Conclusion] The spatial and temporal distribution of habitat quality in
Zhengzhou City was closely related to land use changes. The study area should focus on the rational layout of

national spatial structure, enhance the efficiency of land use, and improve the quality and stability of

ecosystems in the future.

Keywords: land-use and land-cover change ( LUCC);

habitat quality; PLUS model; InVEST model;

characteristics of geo-spectrum; Zhengzhou City
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Table 2 Conversion matrix parameters underdifferent simulation scenarios
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Table 3 Maximum influence distance and

weight of threat factors
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Table 4 Habitat suitability and sensitivity to threat
factors of different land types
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Fig.1 Spatial distribution of land use in Zhengzhou City during 2000—2020

20002020 AFAHFHb 52 1 [0) A8 AL G 3, B 5 080.27 k'
WL F] 4 271,54 ke, MR 10.66 %6 5 bR Ml L 5 My 1 AR 4
SR L B0 200,99 km?,298.27 km? 5 7K 48 i g
T M43 ) 39 i 1.53%,15.76 % . 38 F + Hi R ] %
FE M MR (3R 5—6) I & th o Ak dth R 35 FH b A B2 8 o
K, 20002010 4E#F AL 5 1 101,72 km®, Hoop
79.19 VoG Ay e v I M . 32 By B OM S8 AR Ak aE AR i K

M T & o B R W i, #0042 AR R b
o IS A ) BE R L b R AR b 3 O ) Bk b L
HR K 58.81%,69.00% . 2010—2020 4F4% M 2
T i R O B R % L B RS B R M 598.41 km”, #E ]
M AbHE A 412,93 km® H. 91.71 % 3K 8 T b 5 b b A
L7 B [k 2 oy N T SN (1 2/ [N S e S R o Y VA
b T 1 550 B A L 96 T X FBE AR X6 45K

R5 2000—2010 ERM T LM F HEBIERE

Table S Land use transfer matrix for Zhengzhou City during 2000—2010 km*
£ 2 - L -
# ith R H O K B jeiara iR R FEanas
HE 3 978.56 54.87 21.13 153.29 872.43 0.00 5 080.27
M H 208.70 456.88 14.99 4.29 74.47 0.00 759.31
E Fo 193.79 43.43 357.12 1.03 91.27 0.00 686.63
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h 5 T b 197.74 2.69 0.90 3.12 640.76 0.00 845.21
A F HI 3 1.37 1.80 0.02 0.00 0.23 0.00 3.42
B3t 4 639.34 560.59 394.60 295.08 1694.83 0.00 7 584.44
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Table 6 Land use transfer matrix for Zhengzhou City during 2010—2020 km®
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R b 60.96 2.74 2.87 0.85 1 627.42 1 694.83
it 4 271.54 558.32 388.36 325.88 2 040.34 7 584.44
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Fig.2 Comparison of actual and simulated land use spatial distribution in Zhengzhou City in 2020
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Table 7 Comparison of actual and simulated land use
grids in Zhengzhou City in 2020
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Fig.3 Land use pattern in Zhengzhou City under different scenarios in 2030
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Table 8 The grade changes of different habitat quality in Zhengzhou City during 2000—2020
M 8 TR B T 2000 4F 2010 4F 2020 4
FY A B/ km” He il % i A/ km? He il % i A/ km® et/ %
k5% 0.0~0.3 848.64 11.19 1694.83 22.35 2 040.34 26.90
BAR 0.3~0.5 5 080.27 66.98 4 639.34 61.17 4 271.54 56.32
& 0.5~0.7 686.63 9.05 394.60 5.20 388.36 5.12
B 0.7~0.9 209.58 2.76 297.42 3.92 335.53 4.42
=% 0.9~1.0 759.31 10.01 558.25 7.36 548.67 7.23
& it 7 584.44 100.00 7 584.44 100.00 7 584.44 100.00
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Table 9 Pixel sequence of habitat quality change map in Zhengzhou City during 2000—2020
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Table 10 Pixel sequence of habitat quality change map under different scenarios in Zhengzhou City during 2020—2030
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