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Spatio-temporal evolution and simulation prediction of habitat
quality in the farming-pastoral ecotone of Northern
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Abstract Land use change and its impact on habitat quality play a crucial role in the development of ecologi-
cal civilization and the promotion of sustainable development in ecologically fragile regions. Taking the farm-

ing-pastoral ecotone of Northern China as a case, this study analyzes land use change characteristics from 1980

1575 B 83 :2025-12-25 & 1al H 1} :2026-01-21

EEWB AmEE QAR G BT H (2024]01275) ;5 [6 54k 2Bk 45 I BT Bt H (24FGLBOS8 ) o
SF—EE AR, 5 2, 1 A S0, AT ] 2 ) MR 5 T SRR ESE , T22007 @ fzu. edu. cn,
BEEE DT, N [ s i) R 5 b m] F52R TS, 1870064530@ qq. com,



F4H ARMEARE A5 < B T M) AR AR 08 T AR CS E H H  J I 2 A AU T - 855 -

to 2020 using a transition matrix. It also explores the spatio-temporal evolution of habitat quality by combining
the InVEST model with hotspot analysis and quantifies the influence of land use change on habitat quality.
Furthermore , the CA-Markov model is employed to simulate and predict the habitat quality status in 2040. The
research has four results. () The main land use types in the farming-pastoral ecotone of Northern China are
grassland, cultivated land, and forestland. During the study period, significant changes in land use patterns
were observed, with the northeastern region being the area of concentrated land use change. The main charac-
teristic of land use change is the mutual conversion between cultivated land and grassland. The changes in
land use are marked by a reduction in grassland, a slight increase in cultivated land, a decrease in forestland
and a significant increase in built-up land. (2) Habitat quality in the study area exhibits notable spatial varia-
tion, with hotspots concentrated along the southern boundary and cold spots found in the northeastern and cen-
tral regions. The overall habitat quality level is relatively low, with areas of low habitat quality being the most
prevalent. (3) The conversion of cultivated land to forest and unused land, as well as unused land to grassland ,
plays a crucial role in improving habitat quality, while the conversion of grassland to cultivated land leads to a
decline in habitat quality. (4) The CA-Markov model is suitable for simulating land use in the study area. By
2040, both built-up land and unused land in the study area are expected to increase. Habitat quality in the re-
gion is predicted to decline, with low to medium habitats expanding and high quality habitat decreasing by 16,
147. 30 km®. Urgent protective measures are needed to enhance habitat quality. The findings provide theoreti-

cal references for the sustainable development of land resources and ecological environmental protection in the

farming-pastoral ecotone of Northern China.
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Fig.1 Location of study area
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Fig.2 The results of land use area changes in the study area from 1980 to 2020
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Fig.4 The results of the habitat quality assessment for the study area from 1980 to 2020
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