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Fig. 1 Location of the southern Xinjiang
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Tab. 1 The evaluation standard of sandstorm diffusion factors
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Fig. 2 Spatial distribution of the sandstorm diffusion factors in southern Xinjiang
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Tab. 2 Load matrix of principal components

X - FE Ry
i) Ef=L7Y
1 2 3 4 5 6 7 8 9 10
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Fig. 3 Sand diffusion risk classification in southern Xinjiang
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Fig. 4 Eight sandstorm sources in southern Xinjiang



1] SRR A5 - B R AR DX OSSR R ik 81

PR A RPIRIX, R RIFRASTEN, 2 R X AR KB X
NEWE DR, LA G2, RIS R, T R TP I R KU 42
Fio & KXY HURRIE Z R 3R 2 A IR SR, @ B 5 B IEEUR N - 27
FEINIE KR KAORDL o @ DR ETT A= S5 P, o B XU, DX I B XU X 2 ] 3
AR o DY HIOXUBS: 25 18] 73 A1 A AN PERR ) T AR S R h i s . RERRAN(E R
T, AFT X ATREe R

32 =B UEASHIL

3.2.0 AEFRIEMAEIL  HTIE R AT X A AR AU A R T (1815), F A e A
HoPraas . FE . s grEE P RER T S A R B R X,
AR A MR, (SR 3.08 U7 km?, IEIXIUE A SRR, ARSI TRV, R
ZRETARENRIX, AR RGERRE o MR A AP 32 2O A5 7R 22 R BT i /N
L M DX B, 1R 0.36 7 k?, RS g B KUK DX o TR 2R A A UM A
Mo RAFIRE I, 32 B0 A R T e . BT g ST e WA S K T — 2R B AT A
B FRL AT O J 2 0 6 v R A L ) e o A R A, AR 0.46 07 kn?, BB LYY
WRIXEGE, YOO IRE T AR

5]
(" A 3 BT 57
- ,"”"\ [ o / ) o : ’_,"\'K X 5
b e 5 O By
I A SR
0 b R A 2SR
R A RIA SR

P15 vt g st DX A 25 U 2 18] A

Fig. 5 Spatial distribution of ecological sources in southern Xinjiang
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Fig. 6 Classification of ecological resistance surface in southern Xinjiang
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Fig. 7 Establishment of landscape pattern optimization components in southern Xinjiang
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Risk assessment of sandstorm diffusion and landscape pattern
optimization in southern Xinjiang

SHI Nana, HAN Yu, WANG Qi, HAN Ruiying, GAO Xiaoqi,

ZHAO Zhiping, LIU Gaohui, XIAO Nengwen
(Chinese Research Academy of Environmental Sciences, Beijing 100012, China)

Abstract: Based on the three dimensions of "hazard- formative factors, hazard- formative
environments, hazard- affected bodies", we assessed the risk of sandstorm diffusion in the
southern Xinjiang using the Spatial Principal Component Analysis (SPCA) method. A multi-
level ecological network was built and components of key landscape patterns were optimized
by the Minimum Cumulative Resistance (MCR) model. (1) The risk of hazard was high in this
region by single dimension factor analysis. Under the action of wind, eight sandstorm source
areas and Tarim Basin were prone to sandstorm diffusion because of the existence of abundant
sand materials. The hazard- formative environment was relatively fragile. Hejing and Aheqi
counties had relatively good ecological background. In the Tarim Basin and its southern
counties, the sandstorm tends to spread, especially in Hotan Prefecture, and counties of Qiemo
and Ruoqiang. Oasis population and agricultural production were highly concentrated and
vulnerable to environmental factors. (2) Some 46.53% of the area had high risk of sand
diffusion due to abundant sand sources and poor site conditions. The most important factors
affecting the wind sand diffusion were vegetation coverage and soil types of the underlying
surface. The main causes of regional sand source diffusion were the intensity of wind field. (3)
Based on the MCR model, 20 ecological corridors were constructed to connect ecological
source areas, including five river types, nine road types and six green belt types of corridors.
Among them, corridors 1 and 4 connected via Taklimakan Desert, and the rest of the corridors
presented a circular distribution pattern at the outer edge of Tarim Basin. At the same time, 30
ecological nodes were identified, including seven class- A ecological nodes and 23 class-B
ecological nodes, which were mainly distributed in Hotan and Bayingolin prefectures. The risk
of sandstorm diffusion can be reduced by constructing shelterbelts and improving vegetation
coverage. Results provide technical support for the prevention and control of sandstorm
diffusion and the optimization of landscape patterns in the arid and semi-arid areas of northern
China.

Keywords: risk assessment of sandstorm diffusion; landscape pattern; spatial principal
component analysis; Minimum Cumulative Resistance model; southern Xinjiang



