5539 A 11 *E &~ 2 Eild Vol.39,No.11
2019 4F 6 A ACTA ECOLOGICA SINICA Jun.,2019

DOI: 10.5846/stxb201806211361

XUBPR PR, SREE. 7 35 M A 2522 A s R A0 AR 25241, 2019,39(11)
Liu S D, Xu L P, Zhang J.Spatiotemporal change of land ecological security in Xinjiang.Acta Ecologica Sinica,2019,39(11) . -

HEIMAESZERZTENL

U 7 SRR Z S AL | S

1 B FRAE T B, AT 832000

2 R E A (A aT) R R E R R 2 BE, ba 100083
3 E Rk B AL 2 SRS RT, dbat 100101

FE LA S LRI RE SR | T RS IR, UM AR SO S I B R R Z A 7 6 . I B A Rk K v FL 4 43 (]
A HAR S M T o8 R GOROR I T M A A VPN HE AR AR 2R | DR 25 TR) 28 5 2R 500 B e €8 Tl A % i i - i A 25
GAPATIRFENEMEE 3T . G5 RW] . (1) B A 252 4 SUAKC AR . A 252 24850 2004 4E19 0.76 1 7%
2017 4F 0.94 , R FER BN RN E RN G R R LSBT R RS (2) B s S iR S 2 20 R fir ik
B S 22 7/, Frim A % eas AR 7 R0 2004 4219 0.51 B TFFh 2017 409 0.84, 2R T % Hp
2009 4F 3 2014 AR e P8I0 T 0.29, (3) BFFTIX A LB T 27.59% , [7) Bk 2 ] FH b 7R 20 it T L ek 20 31 o 81034 i
TR 7.51%0 1 9.45%o, SR GEUR S A AN Ak 2 22 0% T JR X 2R R P e R0 90 94 DR ke i P A B X3 T 18 A B s o T 8 S
S M A S AT A L, (4) 3 i R BRI, 2020 4E 3780 + b A5 2 g it — A R | bR S s )
S —45/0 . 5 2005 AEHIEL, 2020 AR5 (] AR S R B0K L5 085 %8 4 ORI F 22 4 BORE 43 FI 3G I 2.06% F 11.24% 5 528
BRI BAGA X AN DN5 5 TR 2.98% 9.16% (1.15%

KGR : 1 MRS 4 s B A Tk SRR B B R

Spatiotemporal change of land ecological security in Xinjiang

LIU Shidong'*, XU Liping" ", ZHANG Jie’
1 Shihezi University , Shihezi832000, China
2 China University of Geosciences ( Beijing) , Betjing 100083, China

3 Institute of Geographic Sciences and Natural Resources Research, Beijing100101, China

Abstract: Land ecological security assessment can guide rational land use efficiently and coordinate the contradiction
between ecological protection and regional economic development. Supported by the kernel density estimation method and
Kriging spatial interpolation, the index system of land ecological security evaluation based on catastrophe progression method
has been constructed, and the spatial variation coefficient method and grey prediction model have been used to analyze the
land ecological security in Xinjiang. The results indicated that; (1) the overall level of land ecological security in Xinjiang
has continuously improved. The land ecological security index increased from 0.76 in 2004 to 0.94 in 2017 ; the development
trend of " unsafe—less safe—critical safety—safer" is apparent at the ecological security level; (2) the disequilibrium of
land ecological security has been improved and spatial differences have been reduced in all counties and cities of Xinjiang.
The spatial variation coefficient of land ecological security in Xinjiang increased from 0.51 in 2004 to 0.84 in 2017. There
has been a sustained upward trend, with the fastest increase of 0.29 between 2009 and 2014; (3) the population of the
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research area increased by 27.59% , whereas the area of unused land and grassland decreased by 7.51%0 and 9.45%o,
respectively. The uneven distribution of natural resources, extensive occupation of unused land and grassland for socio-
economic development, and sharp increase in regional population may be the main problems of land ecological security in
Xinjiang; (4) through the gray model prediction, the land ecological security of Xinjiang will be further improved in 2020,
and the spatial difference of land ecological security will be further reduced. Compared with the scenario in 2005, the

spatial variation coefficient will increase to 0.85 in 2020; the safety and critical safety zones will be increased by 2.06% and
11.24% , respectively; and the safer, less safe and unsafe zones will be reduced by 2.98%, 9.16%, and 1.15%,

respectively.
Key Words: land ecological security; kernel density estimation; catastrophe progression method; Xinjiang
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Table 1 Land ecological security dynamic evaluation index system of Xinjiang
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Table 2 Catastrophe progression method
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Table 3 Land ecological security evaluation scale of Xinjiang

FEGROE
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Grade Name THAESE S THRGEE  Lbeig LHARUHSS RHERRLs Basic value
Ecological security Health status Sustainability Use structure  Economic structure
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Table 5 Remote sensing classification accuracy test

AR Year 1995 2000 2005 2010 2015

B EE Overall accuracy/ % 90.51 92.46 91.24 92.18 92.84

Kappa Z %X Overall kappa 0.9021 0.9315 0.9154 0.9017 0.9035
3 EROMH

31 MR
T AR N AR S 2 AN A MER R O EL R RO b A 22 A i N A A AT I
B 13t A A e R ) AR, SCEE T R AR RO M AR AR A R M RS PO R 20 50 (56 2) i

http ; //www.ecologica.cn



11 XUWHR 45 T b AR 25 i 23 A8 fl 7

2004—2017 LE&AEN 2 09+ 3o A B2 23850 (K 3) |, il s &8 Bt a] e o E GBS Sk 2w R+
it A 25 AT SR e A % B | A b 7 AR A T D % Hb 22 B 438 Ry s e (i A

1 0.06

ﬁx 3
=500 1004 8
g2 097 g
@ms 09 1002 =
o 093 v
W= 091 LR
2 089 1 70.02 &
F g
— —
IRy PO
SO OO OO0 OO OO O
{9 I o I oS I o oS I o I oN I o B o~ I o I o [ o B oN |
& > 1.00 1030 3 o 2
- - E g
%E 0.90 5 S 2
E - =
ﬂt% 0.80 g! ?lﬁg gﬂ
Evm - =
H3 060 LR =
g =
&KHE 1.00 1030 g &E 100 020
2 oo 1o & %2 095 015 3
gt g g 010 2
§g 080 S K8 090 ooy =
¥ g 1010 ® g% S
S 070 & 085
ST 0 iy #H o 0 i
RS 0% g g3 080 005
HE 050 -0.10 ¥ HE 075 -0.10 ¥
= 57 fggsggeonzog
oo oo oo oo ococo o
[ B o I o I o~ oS I N I o I o~ I oS I o8 B o i o I o8 |
AEAy Year

3 IHAESREEHNEFE
Fig.3 Land scological security index value

TS R AR LS RS T 3 1] T 2T w5 PR A B B ek

311 HHL RGO

BT b S A R4 R85 I = BRHE A B K R R R IR O R AT < PR AL i X
FRBUK AR ST PR (& 4) . By A 2 R G0 RS B R R B s T
B BCRFAE A 2 (1 3) , e 2004 4F19 0.89 73 2007 4 0.95,3 4E N FHE T 0.06, J5 3] 2008 4F T[4 0.93 , Fifi

0
B R KRR R
O R ERX W R CREEX I TEREEX
RS EX X R X
0 o EX Bl PEEX

B4 FBERKREZTEGEER

Fig.4 Kernel density estimation results of road and water of Xinjiang
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Fig.9 Kernel density estimation results of land ecological security
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