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Spatial-Temporal Evolution of Vegetation Cover and its Driving Factors
on the South Slope of the Qilian Mountains, China from 2000 to 2020

TONG Shan'*'"?, CAO Guangchao”” |, YAN Xin'*'"? DIAO Erlong'*'"*, ZHANG Zhuo'*'""*

(1. a. College of Geographical Sciences; b. Qinghai Key Laboratory of Natural Geography and Environmental Process,
Qinghai Normal University: Xining 810008, China; 2. Key Laboratory of Earth Surface Processes and
Ecological Conservation of the Ministry of Education, Qinghai-Tibet Plateaw, Xining 810008, China)

Abstract; Vegetation plays an irreplaceable role as environment indicator in ecosystem. The change of vegetation
coveris is a result of combined effect of multiple factors. In-depth discussion on vegetation coverage in an
ecosystem-concerned area regarding to their spatial changes or associated influencing factors is of great significance
for ecological protection and policy-making. Past studies mainly aimed to the influence of a single factor on
vegetation, such as climate change or topographic modification, but they ignored the influences of non-climatic
factors, including population density on vegetation, and also lacked proper comments on the comprehensive effects
of climate, topographic features, and population on vegetation change, therefore making the past findings in
vegetation coverage less applicable as expected.

In order to deeply understand the change law and driving mechanism of NDVI in the Qilian Mountains, taking
the typical area on the south slope of the Qilian Mountains as an example, this paper analyzed the temporal and
spatial change characteristics and influencing factors of vegetation by center of gravity migration model and

geographical detector model based on NDVI data from 2000 to 2020 and other factors such as meteorology, soil,
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vegetation, landform, topography and population. The results show that; (1) The vegetation coverage on the
southern slope of the Qilian Mountains has gradually improved in recent 20 years; (2) Among different land use
types, the distance of gravity center of vegetation cover in unused land was the largest, which was 319.77 m, and
the migration rate was 15.23 m/a; Secondly, the migration distance of barycenter of vegetation cover in grassland
was 116.12 m, and the migration rate was 5.23 m/a, while the migration distance of barycenter of forest land and
cultivated land was the smallest, which was 4.66 m and 1.30 m, and the migration rate was 0.22 m/a and
0.66 m/a, respectively; (3) According to the analysis of geographical detectors, the main factors affecting
vegetation coverage on the southern slope of the Qilian Mountains were average annual temperature, DEM , soil type
and vegetation type. The interactive combination of evaluation indexes showed 6.67% independent phenomenon,
35.56% double factor enhancement phenomenon and 57.77% nonlinear enhancement phenomenon; (4) The most
suitable range of vegetation growth on the south slope of the Qilian Mountains was the average temperature of
0.6 C ~2 C, relative humidity of 43.91% ~48.74% , slope of 0 ~7.27, rainfall of 204. 03 ~335.97 mm,
population density of 133.98 ~204.03 persons per kilometers, soil type of brown-black felt soil, vegetation type of
alpine grass and Carex grassland, landform of middle undulating low mountain, DEM of 3005 ~3263 m and slope
aspect of north slope. This study is helpful to understand the vegetation growth and vegetation restoration in arid and
semi-arid areas, and provides a theoretical basis for the implementation of ecological engineering and restoration

engineering.

Key words: vegetation cover; temporal and spatial variation; migration characteristics ; geographic exploration; the

Qilian Mountains



