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Ecological Risk Analysis and Prediction of Land Use in Oasis County of Arid Area Based on GIS
MA Li-na, ZHANG Yong-fu, ADILAI Adili
Abstract
[ Method ] Taking Baicheng County of Xinjiang as the research object, under the support of ArcMap 10.3 technology, the remote sensing images
from 2009 and 2016 as the information source. This article constructed the comprehensive ecological risk index( ERI) of Baicheng County and
used the spatial interpolation method of ArcGIS to analyse the dynamic evolution of ecological risk of land use in Baicheng County and the spa-
tial differentiation characteristics of different levels of ecological risk.The change of land use structure in Baicheng County in 2020 was predic-
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[ Objective ] The research aimed to study the ecological risk assessment and prediction of land use in the oasis county of arid area.

ted by Markov prediction model, and the ecological risk influence of the change of land use structure on oasis counties in typical arid areas of
Xinjiang was revealed.[ Result] The area of cultivated land and construction land were increasing from 2009 to 2016, the area of forestland,
grassland , water and other land were decreasing significantly. Through forecasting, compared with 2016, the area of construction land and oth-
er land were increasing significantly in 2020, while the area of cultivated land, forestland, grassland and water were decreasing significantly.
The ERI of Baicheng County in 2009 was 0.024, and increased to 0.029 in 2016, and with the continuous deterioration of the ecological envi-
ronment, it will increase to 0.031 in 2020.[ Conclusion ] In the future adjustment of land use structure, people should strengthen their aware-
ness of protecting the environment, build a good pattern of ecological land in Baicheng County, improve the ecosystem service function, and

reduce the negative impact of human activities on the environment.
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Fig.1 Land use/cover situation of Baicheng County in 2009(a)and 2016(b)
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Fig.2 Division of ecological risk plots in Baicheng County



54 AR AL

2019 £

1.5 ZESHAZE AR RZ E R S S 2
Jr Rl LS8 B o 1 5 A AR S AU 2R G R 1 SR
|, R ArcMap 10.3 H ) Geostatistical Analyst( #5831 #7
Bide) U AR ek, A R

Y= 3 2 12602 T (3)
K,y (h) FoRPAE 5 oG h AREAZS HIEE S, N (h) FRiliee
[N b BOREAXIEL, Z (x,) Z (%, +h) FORTE %, o, +h AEHIHUEL,
L6 EBREHERFE  ZHTRESRS SRR o B2
BB DA TR A5 A R A S XU G0 3 80
SR 5 AN ERI<<0.025 (A 2 XU ) L0.025<ERI < 0. 050 ( 4%
(A SRS ) (0.050<ERI < 0.075 ( A= 25 XU ) 0. 075<ERI <
01007 A= S KUK ) (ERT>0.100( B AE SR ™
1.7 Markov =& TN  Markov i F 2 — Mok Y B HLiz
Bl AR, S T A R R AR A R P k2 — B A
—EAMFR, A bR FE i AR i R H AT Markov i) AR 11 44
IR .57 s

X(n)=X(n=1)P, (4)
K, X(n) X(n=1) 7500 n Fl n—1 B2 RGRES PN

SEREILRERE, AREFRI L DL T 2 A0 D 3 P, =1(i,j=0,

1,2, ,n) FFEEHTILEZA%T 1,@0<P,;<1(i,j=0,1,
2,0 ,n) JHEFEEAICEARAE S

Markov A1 S INFEIR B 2020 43 1) - Hb ) FH 25 14 75 1 2
DA 3N O R4 P b 7R 2 W A
2016—2020 4 4= #F| FHRRIAS S o KBRS, HAn e —Fif
HER TR S A AR . ARSI B2 i — B
PRSI, T3 0 — B B AT AR B T G o DR , I 5 T LA
SR Markov A5 7R T % 2. 2020 451 4 b F FHZS#4)
2 #R5454
2.1 LA AEHZATH  FIAH EXCEL 2010 A48t
ST IRE T AN [m) - b AR P 26 2 1 T AR B G o BF S X
TR, HEE 1 AT%1,2000—2016 4EFENE B AR R A4 -+ 1
2R AS (A A ], EerbofF b i 7 491.60 hm? | #15 H
HBBEIN T 3 552.38 hm® , ARsblsi 1 155. 09 hm® | B /> 1
665.86 hm® , 7K I8 A /0 T 702.70 b, At T b T8 A 2>
T 2529.33 hm?, i 3 Markov 9 K25 760 T3 0 11 ik L
2020 AEFH IR 2016 4EJ/ T 754.24 hm® st i B >
T 11522 hm®  FE i AUE > 1 34 237.55 hm®, @5 FHHL R

BN 11 089.86 hm” , KSR T 1 794.42 hm | FoAth I Hb
AN T 22 231.73 hm®,

®1 FEEHELSEL R ARBNERNES L

Table 1 Area and percentage of different land use types in Baicheng County

2009 4F 2016 4F 2020 4F

AR A

Lol nte e i 1 i L i e

Area //hm’ Percentage // % Area //hm’ Percentage // % Area //hm’ Percentage // %

HhHb Cultivated land 89 885.13 5.66 90 376.73 5.69 89 622.49 5.64
FiHb Forestland 49 254.27 3.10 49 099.18 3.10 48 983.96 3.08
Wl Grassland 718 922.77 45.24 718 256.91 45.20 684 019.36 43.04
% I Construction land 8 806.42 0.55 12 358.80 0.78 23 448.66 2.11
7K1, Water 102 786.65 6.47 102 083.95 6.43 103 878.37 0.87
HoAth F s Other land 619 443.29 38.98 616 913.96 38.82 639 145.69 45.26
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Table 2 Landscape Index in 2009,2016 and 2020
A FOMZER BEHUEL TR
Year Landscape Patches Are;a C, N D, S, F, R, ERI
type numbers // Bt hm*
2009 B 12 093 89 885.13 0.135 0.771 0.165 0.332 0.625 0.207 0.024
b, 6 679 49 254.27 0.136 1.046 0.100 0.401 0.037 0.015
b, 10 395 718 922.77 0.014 0.089 0.145 0.063 0.075 0.005
L M 6 702 8 806.42 0.761 5.859 0.100 2.158 0.103 0.222
Tk 5999 102 786.65 0.058 0.475 0.091 0.190 0.219 0.042
oAb T 7752 619 443.29 0.013 0.090 0.113 0.056 0.273 0.015
2016 B 18 203 90 376.73 0.201 0.941 0.217 0.426 0.625 0.267 0.026
b, 8 482 49 099.18 0.173 1.182 0.113 0.464 0.037 0.017
LY 10 369 718 256.91 0.014 0.089 0.134 0.061 0.075 0.005
A 6 036 12 358.80 0.488 3.962 0.085 1.450 0.103 0.149
TR 8 645 102 083.95 0.085 0.574 0.115 0.237 0.219 0.052
oAb 3848 616 913.96 0.006 0.063 0.059 0.034 0.273 0.009
2020 kb, 22 330 89 622.49 0.249 1.051 0.238 0.488 0.625 0.305 0.031
b, 8 456 48 983.96 0.173 1.183 0.104 0.462 0.037 0.017
b, 2073 684 019.36 0.003 0.042 0.035 0.021 0.075 0.002
H 5 887 23 448.66 0.176 1.446 0.078 0.537 0.103 0.055
K3 11 400 103 878.37 0.821 4.849 0.134 1.892 0.219 0.414
oAl I i 12 246 639 145.69 0.017 0.097 0.142 0.066 0.273 0.018
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