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Abstract: The scientific assessment and analysis of landscape ecological risks in oasis towns is of great practical
significance for optimizing management and control of oasis land resources and maintaining the stability of oasis ecosystem in
arid areas. Based on land use data and landscape pattern index, combined with ArcGIS spatial analysis function, this paper
studied the temporal and spatial characteristics and influencing factors of landscape ecological risk in oasis towns in Zhangye
City. The results showed that the cultivated land and construction land have changed significantly from 1987 to 2018, with
an increase of 429.03 km” and 236.26 km’, respectively. The overall landscape ecological risk level showed a downward
trend and the pattern of high in the north and south while low in the middle. The risk level of each township is positively
aggregated in space, and the dramatic change of the estimated risk was also found on the edge of the oasis. Human
disturbance is the main factor of risk level change in recent years. The research results can provide decision-making

reference for ecological protection and management of oases in arid areas of northwestern China.
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Fig.1 Location map of Zhangye City and research area
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Fig.2 Classification of land use in Zhangye Oasis from 1987 to 2018
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Table 1 Calculation method of Landscape Ecological risk Index
HR HEAX L5994
Name Calculation formula Ecological significance
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Table 2 Landscape pattern index of Zhangye Oasis from 1987 to 2018

SR A FOWER B BT TR TR TR s B
Landscape type Year Area/km? Number ~ Fragmentation ~ Abruption Predominance Obstruction Fragility Damnify
it Woodland 1987 88.00 923 0.1049 1.7887 0.2513 0.6393 0.0952 0.0609
1995 96.08 996 0.1037 1.7019 0.2565 0.6137 0.0952 0.0584
2005 98.86 1055 0.1067 1.7022 0.2598 0.6160 0.0952 0.0587
2018 153.94 1107 0.0719 1.1197 0.2622 0.4243 0.0952 0.0404
Fiih Crassland 1987 325.67 2093 0.0643 0.7278 0.3000 0.3105 0.1429 0.0444
1995 330.02 2161 0.0655 0.7298 0.3002 0.3117 0.1429 0.0445
2005 339.79 2310 0.0680 0.7328 0.2993 0.3137 0.1429 0.0448
2018 337.57 2331 0.0691 0.7410 0.2973 0.3163 0.1429 0.0452
JKIH Water area 1987 68.57 298 0.0435 1.3043 0.2270 0.4584 0.2381 0.1091
1995 70.07 314 0.0448 1.3102 0.2351 0.4625 0.2381 0.1101
2005 72.41 354 0.0489 1.3461 0.2393 0.4761 0.2381 0.1134
2018 83.33 419 0.0503 1.2727 0.2444 0.4558 0.2381 0.1085
#iHh Plowland 1987 1820.31 789 0.0043 0.0799 0.3494 0.0960 0.1905 0.0183
1995 1892.98 906 0.0048 0.0824 0.3544 0.0980 0.1905 0.0187
2005 2045.59 1238 0.0061 0.0891 0.3653 0.1028 0.1905 0.0196
2018 2249.34 1254 0.0056 0.0816 0.3739 0.1020 0.1905 0.0194
#1% FiHb Construction land 1987 183.81 3831 0.2084 1.7446 0.3295 0.6935 0.0476 0.0330
1995 194.37 4008 0.2062 1.6875 0.3310 0.6755 0.0476 0.0322
2005 239.71 4552 0.1898 1.4578 0.3350 0.5993 0.0476 0.0285
2018 420.07 5270 0.1255 0.8953 0.3500 0.4013 0.0476 0.0191
A FiHb Other land 1987 8250.37 5568 0.0067 0.0469 0.7333 0.3821 0.2857 0.1092
1995 8153.20 5541 0.0068 0.0473 0.7252 0.3781 0.2857 0.1080
2005 7940.31 5900 0.0074 0.0501 0.7076 0.3703 0.2857 0.1058
2018 7492.48 5994 0.0080 0.0535 0.6825 0.3589 0.2857 0.1025

2.2 FOULA A XU B 25 43 S AR

FIF A SR T s b TR AR S D 2 BRSO A 25 XU ) 4 Ry I A 25 XURS: (0.021 < ERI<0.035) B A= 25 AU
(0.035<ERI<0.051) 454 25 KUKE (0.051 <ERI<0.069) H5 7 A A5 XU (0.069 < ER1<0.085 ) il A= 45 KUK
(=0.085)5 %%, LIMHESEATI 2 RRAE 7347
2.2.1 SOl AR AR I P AE AL

PR B DA K 2 S5 02 25 XU S R 98, 1987 4F 1995 42005 4F il 2018 4F ERI {43 51
0.0901.0.0885.0.0853 1 0.0759 F, FF& T 15.74% , H A KAE A HMEZHAE /N, AR 3K P& B f s
DR 25 2 T R o T AR 4% (6% 15% \23% Fl 52% , HLAR B4 v JXUR: [X 1 AR 1) 38 K 190.66 ,547.07
km?F1 757.71 km? , AP R KURS: X 43 0080 /0 737.72 km® F1 75771 km?, X5 W 5 £ BEBCEE 4> BB 1 4
3424 0 4 AT 2 A 45 KU X AE 2005—2018 AF B A AR LK, a3 5 X 3 5 LS S 2 Ak B i st B —
0, X — At B PN AR R e XU DX 1 AR K B 4051 R 536.2 kT 560.19 km® , R (5 HE 22 5% A TH0 3)
BIEN 6.29%M1 0.74% , [ W H Bifi 5 S5 WA A | SRR PN AR A A48 4iae A5 00t | L v A5 AR v XU X
X3 S5 LA 25 IXURG: 7K S8 A B S
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Fig.3 The landscape change area of Zhangye Oasis in different periods

F3 19872018 FERWHEMERNESKEEREWL
Table 3 Change of landscape ecological risk area in Zhangye Oasis from 1987 to 2018

AEDY DA 5545 ik BUK th B [+
Year Risk level Low Lower Medium Higher High
1987 SHANE 7 5 8 8 6
TR km? 401.14 654.90 1657.16 2415.65 5607.87
TR 5 /% 3.74 6.10 15.43 22.50 52.23
1995 S 7 5 8 7 7
T AL/ km? 401.14 654.90 1657.16 2218.13 5805.39
AR & /% 3.74 6.10 15.43 20.66 54.07
2005 SN 8 5 7 7 7
T/ km? 591.80 665.76 1455.64 2218.13 5805.39
AR /% 5.51 6.20 13.56 20.66 54.07
2018 EZ e 8 8 4 6 8
T B km? 591.80 1201.96 919.44 1657.94 6365.58
TR A L% 5.51 11.19 8.56 15.44 59.29
A 1987—1995 0.00 0.00 0.00 -1.02 0.44
Dynamic attitude 1995—2005 4.75 0.17 -1.22 0.00 0.00
2005—2018 0.00 6.20 -2.83 -1.94 0.74
1987—2018 1.53 2.69 -1.44 -1.01 0.44

2.2.2  FOMAERRZS [A) 22 5

SRR R S5O0 A 5 ARG e 0t R b s P RIS Y 2 a0 sy (T 4) o e XU & B S A0 A e 8 BRIk L, AR
TR S B A8 AR FH b WA 32 5 v IXU: & BRLAE TR FE R R b X, 22 g S et I AT KU & L0 A7 7
SN JFEAZ O DX, AR A FH o ok 3 5 A8 XU & B0 A R 2R 0T IR S ity . &% S R R S M
B S 1E 1987—1995 4F- il 2005—2018 4 if Bt P Fh 45 151 7 oy v XU 5 W5 W2 & VDIl | = W) L, RO AL A
1995—2005 4F-F1 2005—2018 4 F H 455 A BARRUR ; VO HETE 1995—2005 4F ARG AR AU, Hik £ 41
AR TCEA . SARE RIS 2 BOXUR S5 9028 Ak =27 1995—2018 4F 284k £ SRl Hh 48 56 A
A3 %, H 2 A M %, it — 2 IO A T S -V 87 S AT A & B0 A I T 400 B L B A AR, XU
N
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Fig.4 Landscape ecological risk rating of Zhangye Oasis from 1987 to 2018
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2.3 oA 2 XU AR e A AT
FETK 248 ERI A, A ] ESDA 1531 K3 45 W 55 W8 AF 25 XU (1942 J5) Moran’s T {E43 %124 0.4901 ,0.4941
0.4816F010.5231, S 5h [ FH#a%, HIERGHE Z (55 KT 1.96, KW 1987—2018 4F K4k 500 A 25 K

I 22 TE A2 i) A A G, B XU K25 s IR Y & B R RORES

4 J5) Moran's [ {H B BE FEME AR ) S AE 54 (BTG B e i 4 SR 1) 23 [B) A AE , TR A JR5358 Morans 1 %
AR5 X SO A KU A — 25 0T (L 5) o 78 95% B EAR XA, 4% £ 4H A0 25 ) 5 R AR A AR fh 4 i 3, 34
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Fig.5 Spatial agglomeration of landscape ecological risk in zhangye Oasis from 1987 to 2018

i

4 AU BT R A TR EE > GDP > A >3 S g4k > 47 249 il > 4F 27 3 1 > A R ] SZIE A, B AR I
BEWE R, Hh AN T ¢ (30T 1, BB 25200 2018 4Rk aR M Sl A A8 R Y B £ R, HIK
GDP A I HISE ¢ {BAE 0.7 VLE RWIMA TR B 20, B R A S 25 ma P &R STk (e i T A
SRR

F4 2018 FEMESKERNEFRM=E(q)

Table 4 Contribution of landscape ecological risk drivers in 2018

. . e . ;
= AT SRR KR AR
EALISES AN N

. AR Degree , Yy R Average Average
Influencing . GDP Farmers )
Population of human . Slope Elevation annual annual
factors . disposable .
interference . rainfall temperature
income
q 0.75 0.99 0.81 0.27 0.72 0.57 0.41 0.46

2.4.2 RSIHE T

SO A 25 AU 0 s 2 AR RRAE R A 2% S I A, 52 3 2RO R R 2, R 2 AR R 1
NG EP NS S B

H AR R 7 T8 AF A AR MR PR A% OB 2R AR IR | 3 T R AT A R TR DX U A 2 IR A 1)
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Table 5 Statistics of landscape ecological risk level slope and elevation in Zhangye Oasis

Xy

ZFR TR U 25 2% R L/ %
Name Grading . Number of % Risk level Area ratio
villages and towns

BB Slope 0—4° 11 32.35 A BR AR 22.62
4o—7° 8 23.53 A Bm 30.13
7°—12° 9 26.47 RGN 38.62
12°0—23° 4 11.76 [ RN 5.60
>23° 2 5.88 B 3.02

4K Elevation 1144—1550 m 6 17.65 RGeS 16.11
1550—1829 m 13 38.24 s B AR 20.16
1829—2391 m 9 26.47 i B A 26.04
2391—3000 m 5 14.71 [ = 36.51
>3000 m 1 2.94 B 1.17
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Bk B BT MU TH 8 GDP B, JEub IR GDP i 75 2005 47 IR 45 ¢ h B4 I, JLIR /8
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REICA B TR ) FLAT 0.27 L5 A A5 PR D AR AT A D M B M 7K, 2018 4
AR BT RUAN 13710 58 6T 4215 907 I, (75 T4 4906 76, Horft AU RS T LR AIE
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Fig.6 The relationship between impact factors and landscape ecological risk value in 2018
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Table 6 Mainly driven by policies about Landscape ecological risk changes in Zhangye Oasis from 1987—2018
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