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Spatial-temporal evolution of habitat quality in Altay area and its driving factors

LuMeng' Wang Hesong'? Xun Xue®
(1. School of Ecology and Nature Conservation, Beijing Forestry University, Beijing 100083, China;
2. College of Forestry and Landscape Architecture, Xinjiang Agricultural University, Urumgi 830052, Xinjiang, China)

Abstract: [Objective] The objective of this study was to reveal the spatial-temporal evolution and driving
factors of habitat quality in Altay area, and to provide scientific supports for ecological environment
protection and sustainable development. [Method] Using a year-by-year land-use dataset ranging from
1990 to 2021, ArcGIS and InVEST models were employed to evaluate the habitat quality, and explore the
driving factors of habitat quality index. [Result] (1) Bare land and grassland were dominant land-use types,
mainly distributed in the central and southern areas. While forests were mainly distributed in the northern
part of the study area. From 1990 to 2021, there was a significant change in land-use types, mainly occurred
between bare land and grassland, both of them were transferred to cropland, forests and build-up areas. The
area of grassland decreased significantly, while the areas of cropland, forest, and build-up areas increased
significantly. (2) In terms of spatial pattern, the habitat quality in Altay area was high in the northwest and

the north region, and low in the southeast and the south region. The areas with high habitat quality were
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mainly distributed in the forest and waters areas of the northwestern part, and the low value areas were
mainly distributed in the bare land of the southern part. The average value of habitat quality index for the
Altay area decreased from 0.513 to 0.508 in 1990 to 2021. (3) The degree of land use and potential
evapotranspiration were the two main driving factors that had the highest impact on habitat quality in the
study area, both of them showed significant negative correlations with habitat quality. Both of annual
temperature and annual precipitation had weak correlations with habitat quality. [Conclusion] The habitat
quality of Altay area generally showed a slight decreasing trend and was significantly correlated with the
degree of land use. In future, ecological governance on forest and grassland should be enhanced and the
structure of land use should also be optimized. The results will be benefit to enhance the understanding of
the long-term dynamic changes in habitat quality, and to provide decision-making support for ecological

construction and industrial development evaluation in the Altay area and other arid areas in Northwest
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China.

Key words: Altay area; land use change; InVEST model; habitat quality; driving factor
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Tab. 1 Properties of threat source

2 IN-AEEY E

PRI Max. influencing . éliﬂﬁjg%ﬂ
Threat source type distance/km Weight Spatial decay type
#kh Cropland 6.0 0.6 £k1% Linear
@5 H Build-up land 8.0 0.8 FH%(%! Exponential
#Hh Bare land 5.0 0.7 Z&M: Linear
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Tab. 2 Habitat suitability of different land use types and
sensitivity to threat sources

R Threat source
1| FH 257 REH s
Lot e Habias bty M LIVIL
Cropland land P Bare land
#FH Cropland 0.5 0.00 0.70 0.4
FRAK Forest 1.0 0.70 0.85 0.5
WEAM Shrubland 1.0 0.60 0.75 0.4
Hilth Grassland 0.8 0.70 0.80 0.7
JKAAE waters 0.9 0.45 0.70 0.4
VKJIIFRE Snow and ice 0.0 0.00 0.00 0.0
#i4h Bare land 0.3 0.40 0.55 0.0
#3F 1 Build-up land 0.0 0.00 0.00 0.0
i Wetland 1.0 0.70 0.80 0.5
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Tab. 3 Classification values of different land use degrees in Altay area
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