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Abstract: Regional land ecosystem is facing deterioration from the rapid growth of urbanization. In order to promote
sustainable development of the land ecosystem, it is necessary that we evaluate regional land ecological security. Many
researchers have studied and evaluated for regional land ecological security; however, most of the evaluation was based on
watershed and county scale, and few researches focused on the township scale. In this study, Bortala Mongolian Autonomous
Prefecture (i.e. Bortala) in Xinjiang Uygur Automous region was taken as study area, and Remote Sensing ( RS),

Geographical Information System ( GIS) , and Global Position System ( GPS) technologies were adopted to analyze temporal
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and spatial perspectives of land ecological security in Bortala. On the basis of the natural geographic features and socio—
economic situation of Bortala, we constructed the pressure-state-response ( P-S-R) land ecological security evaluation model
(township scale) in Bortala. Based on the two period’s data of statistic yearbook and remote sensing in 2011 and 2014, we
first constructed the index system, using 25 indices reflecting regional P-S-R. The entropy weight and analytic hierarchy
process methods were used to determine the indices weight of Bortala P-S-R model. Finally, the land ecological security
index of Bortala was calculated with the data obtained from the P-S-R model by GIS Grid. The results show that: (1) The
land ecological security index had deteriorated from 2011 to 2014 in Bortala. Between 2011 and 2014, 2555.33 km’.of level
III (grade of security) transferred to level IV, which deteriorated areas mainly concentrated in Wenquan County ; 1356.53
km® of level V transferred to level IV, which improved areas concentrated in the Mangding town and Tuotuo town of Jinghe
County. (2) The land ecological security index of most towns was at level III in Bortala, which respected the jecological
structure of these towns were not stable. (3) The spatial difference of land ecological security index was ohvious in Bortala,
the worst places were located in the eastern desert, and the best places were concentrated in the' central oasis and lake. The
evaluation results and major environment problems may help the local government finding inappropriate and inadequate for
Bortala development. Bortala Prefecture is a drought-prone and ecologically vulnerable region-in the Northwest region.
Temporary land use regulation cannot guarantee long-term regional ecological balance and security. In this study, we

recommend increased attention on regional ecological protection and sustainable development for villages and towns.

Key Words: township scale; land ecological security; P-S-R model; Bortala Mongolian Autonomous Prefecture
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Hida e BARTEA(E B b1 Eiip ST
Data types Data information Data sources
BT RAR B 2011 4E 10 H Landsat5 TM 2014 4E 10 A Landsat8 OLI $(# % = Hb B ) R Chitp://glovis.
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B D2 IR I T AR AR 2 SRR 0 5 | T RRK
2.2.4 LA L R

+ A L 2 FEE( Land Ecological Security, LES) JEffif & — ™ DX 3 1 i A 25 2 R B BL R & REAS R
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MU Fr | 2 LS BAE BEHE T 40 as a5 BN 800 T 5 DA e & 58 0 5 B i AR 8 R SRR o AT
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Table 3 Grade standard of land ecological security assessment in Bortala

ESos /1 SHE MR A R GAEAE
Grade of security Value Characteristic of land ecological system
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Table 4 The land ecological security index of township in Bortala
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City  Township 2011 2014 ﬁ% 2011 2014 ﬁ% 2011 2014 ﬁ% 20112014 ﬁ%
Signal Signal Signal Signal

PR N A 0.72 0.80 a 0.83 0.78 N 0.65 0.62 N 0.76 0.73 N
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DA H 55 S 0.70 0.75 a 0.63 0.69 N 0.49 0.51 A 0.64 0.65 A

IR X A7 3 0.46  0.51 A 0.64  0.66 Va 0.75 . 0.80 A 0.62  0.66 /

iR CIR= RIS 0.32 0.39 a 0.63 0.68 Wt 0.81 0.84 A 0.60 0.64 A
KU 0.73 0.75 v 0.54 0.46 N 0.49 0.49 — 0.62 0.57 N
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Fig.2  Sketch map of land ecological security index of township in Bortala
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Fig.3 Spatial pattern of land ecological security index in Bortala
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Table 5 The areas transfer matrix of land ecological security in Bortala

P M A Tl 2011

Year Land ecological security level 1 I m v \Y% 431 Total

2014 l 1125.96 90.60 78.94 33.92 0.11 1329.55
| 754.72 1319.99 400.58 336.64 12.70 2824.63
I 301.79 843.42 1819.73 746.55 147.99 3859.47
v 125.29 736.12 2555.33 6076.39 1356.53 10849.65
\Y 0.64 42.09 658.24 1102.98 4171.03 5974.98

431 Total 2308.34 3032.22 5512.82 8296.47 5688.36

23] b A A2 A AT SR AN, T 2 1 9% X3, 32 32 S0 L i) B8 BRI RS T 4 i % 1L R
JCEB BT Lk, T2 DX 4 32 53 A PR S P S A8 Aty IV RV 4 DIl 32 AR v e S LI R AR A AR e
PR FTEVEE DX 33, K YT g I W 50 118 X, B DX sl T R S B i S EL A PR . 7E 2011 48 B TR X AR IHEIE S BT
S FEIERFCE S 47 KRRV MV G XIS, HoAh £ g2 A0 F T A FoKF-, 58 AL i A= 45
LKA E(T9) . % 2014 4F P58 X AR H0H XN 22 R I0AT B ide 38 5 IV AT K5 B, T R
FE DX HR VPGS, T AR T 2 DX sl A oA IV 4 X3, IX 3G 2522 4R I B Ak . RS IX HR B ) 2 R A A A s
SRR DLARIG H BB S AR YT THE7E 2011 4EH1 2014 4EAY LES 28404808, R 280 FRAL T T 9K,

FERFR] b T LES mARSE =img ik, 11 Mg X slm AR/, IV |V 2 i AR i, Horr,

http ; //www.ecologica.cn



19 1 W AR L RUBE 1 DU S H AT 7 R 52 Y& M A 151 6365

2014 4F T e X IR AT AREL 2011 AF4E0K 42.40% , 480 AR =2 AR S LR i, 917 2014 AR50 T T4 1T 2%
DX 35k 1 AR DR, 6.85% , A8 I8 X 35k 32 & A A Bl v 2 1L A RSB R S 3 5 T X3k 2011 419 5512.82 km?
IR A 2014 1Y 3859.47 km® , FFEIE A 29.99% , 4 I X 3 32 B A A= e SR - FE v A Al s T 2 1L RN K L S ik
BRRLSS L, M2 0m IV 9 AR B T AR K, Tk 2555.33 km?, HEE 2 2014 4R 1L X AY4EE) NDVI B, 4
AR A 25 VG IVFE AR 1356.53 km? , B2 P ACREE JR U HL 1k 26 VD3R 10 1 + AR 2 e 415 5t
RO PTcs B ZBT R E I JE R K F2z g, VR ALl 2011 4F 1Y 5688.36 km® 14 Jin £ 2014 4
5974.98 km®, H 2011—2014 4 /54 KVEH LES & nIRFE AL , UL BTN £ A= 25 2 R 00 %A, XA 2
IR A T R R,
3.3 N AL s A R
331 M LA SR e /A [
Hi P55 A AR G i e UL A B A SR AR, T 2 (] [ 5 43 B 7 2 T A A P S PRl 3 4% 1 2 Tl ARl G
%, Wi, #3844 GeoDA XH#EM LES ﬁﬁéﬁ'x S [B) FAHOC AT, A5 1 2011 4R 2014 T A= 252 4 1
Moran's 1 $84873 514 0.5990 F1 0.6763 , 2 BT M 4= A= 282 S AE 23 W] LA BSRIIIEADE, 8 T XKorH—IX
5 H A X, LES AR E X R 15 1 GeoDA AR LES 25 A1 84 | 2 37 ik Foos IEHEEFE;%?E’WE%E%
IF22: 1] Moran A (&1 4) . Moran U EIH 4 D5 BRALAL, 43 51 A -1 25 ] SCHEIX (H-H) | %%EU%T
DX 3 PN P9 ARG 2 ) 43 A B P DX 8 LES AR, 200 1 9%, 114 ; “IRAIR™ 28] DCHR X (L-L) , R 7EIX
S8 P9 P R [0 43 A BT ) DX, LES #RAAIG, 2 0 T IV 9 (V A1 28 0] SR BEIX (L-H) %‘%EU%WE
3, LES T8 BB X3k 5 1717« i3I 25 0] 56K X (H-L) |, 3R B X LES & T J& Bl X 38, H-H X1 L-L X )
LES 11975 [a] B0 BT ¥ i, BV AT FRIZ DX 37 2 1) b B 500 1) 28 [R) IEAH G . i 7E L-H XA H-L X9 LES
23 (] BA T N B S 0P, Wiz XS AR ek i 25 [l A oG . &1 4 AT, 2011 4R 2014 4R LM LES
35%1%4# H-H XAl L-L X, 7E H-L X F1 L-H XA SRBTTMN 2011 4EF1 2014 4R L i A= % 421
AR I 23 T AE G | 25 (R R EEAR R 1 35

Moran's 7=0.5990 Moran's /=0.6763

L-H

20114

| ©
| °
o
o
°

L-L H-L L-L

H-L

4 Moran B = E
Fig.4 Moran scatter plot

3.3.2 P R AR AR A RS ) 3 AH DG

R T ED AT S TN b AR A2 A A ) A R RO, B GeoDa Az i 2011 4FFi1 2014 4R 1) LES 7£
95% B F T LISA [ ERE (K S) .,

H 5 61,2011 4F 1 2014 AR TN LES (45347 - HE 58 e BE AL , 12 2 B0 H 25 (BRI DU =2 8] 1) 2 (8] 5%

http ; //www.ecologica.cn



&
He
=il

6366 S YES

g
&
>z

45°N | ?ﬁj
CT

B H-H ' s '
L I o ST
[ H-L % & '{' {
. |mmLH 0 50 100 km ﬁ)v@g@
M RBE i . .
80° 81° 82° 83°E

Es5 @MttESReRBEEEHEXERE

Fig.5 The cluster graph of local spatial autocorrelation in Bortala
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