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Temporal and spatial pattern dynamic variations of vegetation cover and management factors in the middle of
the northern slope of Tianshan Mountains

CHANG Mengdi'?, WANG Xinjun'*, YAN Linan'?, MA Ke'?, LI Yongkang'?, LI Juyan®, JIA Hongtao'*

(1. College of Grassland and Environment Sciences, Xinjiang Agricultural University, Urumqi 830052, China; 2. Xinjiang Key Laboratory
of Soil and Plant Ecological Processes, Urumqi 830052, China; 3. General Station of Soil and Water Conservation and Ecological
Environment Monitoring of Xinjiang, Urumqi 830011, China)

Abstract: Vegetation cover and management factor (hereinafter referred to as C factor) is an important parameter when evaluating the
ability of vegetation factors to resist soil erosion and accurately estimate the modulus of soil erosion. The accurate estimation and spatial
characteristics of high—quality time series of C factor at the regional scale are particularly important in predicting soil erosion and planning
of soil and water conservation. Taking the middle of the northern slope of Tianshan Mountains as an example, this study used the Linear
Spectral Mixture Model (LSMM), Pixel Binary Model, and the Enhanced Spatial and Temporal Adaptive Reflectance Fusion Model
(ESTARFM) to calculate the C factor, quantitatively analyze the spatial and temporal pattern characteristics of C factor in the study area
from 2000 to 2018, and study the C factors of different land use types. The results showed that, from 2000 to 2018, C factor generally

showed a trend of first increasing and then decreasing. The value of C factor was different in different periods, showing a trend of autumn>
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spring>summer, dry season>rainy season. Spatially, the value of the C factor was higher in the southern high mountain area (above sea

level >3 000 m), and lower in the north, middle, and low mountain and hilly area(2 000 m < above sea level < 3 000 m). The distribution

of C factor was closely related to land use types, in the order of bare land > other forest land > mining land > inland tidal flat > other

grassland > rural homestead > shrub land > dry land > natural pasture land > scenic facilities land > irrigated land > artificial pasture

land > arbor forest land. This study explored the quantitative estimation method of C factor by remote sensing and analyzes the influence of

different land use patterns on C factor, in order to provide a reference for the further accurate estimation of large—scale C factor and

comprehensive evaluation of soil and water conservation benefits of different land use patterns.

Keywords: vegetation cover and management factor; the northern slope of Tianshan Mountains; LSMM model; Pixel Binary model;

ESTARFM model; temporal and spatial pattern; land use type
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Figure 1 Overview of the study area
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Figure 7 The average change of vegetation coverage of different land use types in the mountainous area of Urumqi County
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R1 20002018 FSEEAFRLURARFT WEFH CEFHE
Table 1 The mean value of C factor in different seasons,rainy and dry seasons in the mountainous area of Urumqi County

from 2000 to 2018

GRh) #E(3—5J1)
Year Spring(March to May)

H&(6—8 1)

Summer( June to Augusl)

FFEO—11 1)
Autumn(September to

November)

WZE4—9H)

Rainy season(April to

FEEGHA0—11 )
Dry season(March,

Seplember) October to November)

2000 0.304 3 0.105 7 0.3713 0.189 0 0.403 3

2005 0.345 6 0.183 1 0.374 6 0.226 2 0.450 8

2010 0.274 2 0.1352 0.2809 0.184 2 0.3218

2015 0.254 4 0.1110 0.270 3 0.1520 0.3318

2018 0.262 0 0.129 4 0.303 2 0.174 8 0.3450
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Figure 9 The spatial distribution of C factor in the mountainous area of Urumqi County from 2000 to 2018
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Figure 11 The average change of C factor of different land use types in the mountainous area of Urumqi County from 2000 to 2018
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