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Land Use/Cover Changes of Ebinur Lake Watershed in Recent Forty Years
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Abstract: Land use/cover changes( LUCC) have been regarded as a research hotspot in the field of global environ—
ment change. Quantitative evaluation on land use change is of great significance for sustainable utilization of local land
resources. The Ebinur Lake watershed in Xinjiang Uygur Autonomous Region as the study area is a typical area of
arid regions. Based on the LUCC data in 1970 and 2009 we used mathematical models and ArcGIS to analyze the
change in land use/cover during this time period. The results show that the areas of cropland and construction land in—
creased constantly from 1970 to 2007 with average annual rate of 5.21% and 5.62% respectively. Accordingly

the areas of the other land use types decreased. The transformation between cropland and grassland and between un—
used land and grassland were significant. The area of construction land experienced maximum changes and the water
area minimum. Specifically unused land grassland and cropland received most conversion areas from the other land
use types and unused land and grassland contributed most areas to the other types.

Keywords: Ebinur Lake watershed; dynamic change of land use/cover; dynamic degree

1995 14 » “« 45 .
” ( IGBP—IHDP) . LUCC
/ ( LUCC) ' LUCC o —
Y Y /
23 78 ( land
120110520 120110720
: (973) “ " (2009CB421301)
(1985—)  ( ) o E-mail: bzl4426704 @
163. como

(1967—)

« )

o E-mail: baoam@ ms. xjb. ac. cn.



2 40 173
change science LCS) s
;
2
1243 14 2 1
e 1970
6 1/6
“ 50 LUCC
“ g ( KZCX3-SW327) ” /
( LUCC) £ 2009
° 2009 9 Landsat TM( 30 m)
/
17
° 6 : N
° ° . . . ( 7—
° 8) Kappa
2.2
/ ° 2.2.1
1970 2009 2 LuCC '
R,=(U,-U,) /U, x100% (1)
ArcGIS 1970—2009
: Uu Ub— ;
R— .
2.2.2
1
18
43°38°—45° 52°N
79° 53—85°02°F. . D, =5 ) w100% (2)
k ij i
P S— i
. 50 621 km’ 24 317 , dS L
km? 25 762 km’ 890 km?. J ,
N n ’
( ) o D l
6.6 ~7.8 C J o
116.0 ~169.2 mm 2.2.3
\ LUCC
LUCC LUCC



174 32
Ub B Ua L , S]l_ ]
K = 0 x T x 100% (3) i
: KS— ; S—_ H
; Ts— Ts Ks n ( )o Ll]
(2)
(4) R L. =%S/S 7
AU, +AU, 1 4 ‘/; i (7)
R“:TXEXK)O% (4) :Lui i
: A[]()ul T L
' AU]-" ; S,jj l
. J
o L,
Ks AUin - AU{JM Ks °
po=p = 1 E s
Rs AUin + AU{JM Rs
-l<sp <1 (5) 3
p—— 3.1
; o ArcGIS 1970 2009 2
O<p, =1
113 ”» R PS ( 1) 5 ]
0
1970 2009 42.36%
' P, 40.59%
1 o
1970 2009
° 41.59%  39.47%
-1<p, <0 .
T e, 80% . 1970—2009
0 40 a
3 392.89 km’
230.43 km?.
P -1 1 462.97 km®
211.49 km?.
2.2.4 /
200%
224.88%: 40 a
0 37.59% 4.18% .
/ .
| 3.2
(1) ) ArcGIS 1970 2009 2
L, =/;1 S./S (6)
Li—— i ( 2)

6 1970—2009



2 40 175
40 a 0 N
(1) ; o (4)
: o o (5)
o (2) - (6)
- (3)
1 2
1970 2009 1970 2009
/km? 1% /km? 1% /km? /%
1627.53 3.25 5 020.43 10.04 3 392.89 208.47
3 891.96 7.78 2 428.99 4.86 -1462.97 -37.59
20 802.35 41.59 19 738.47 39.47 -1 063.88 -5.11
2 403.51 4.81 2 192.02 4.38 -211.49 -8.80
102.47 0.20 332.90 0.67 230.43 224,88
21 186.67 42.36 20 301.68 40.59 - 884.99 -4.18
2 1970 -2009 /
1970
/km? 1309.73 485.09 1 597.35 3.54 40. 34 1 584.37
/% 80.47 12.46 7.68 0.15 39.37 7.48
/km* 13.81 833.33 1 186. 89 14. 80 2.83 377.34
5 /% 0.85 21.41 5.71 0.62 2.76 1.78
0 /km* 148.44 999.22 14 723.27 34.96 7.86 3824.71
0 1% 9.12 25.67 70.78 1.45 7.67 18.05
9 /km? 10.62 41.82 293.35 1 558.40 0.20 287.63
/% 0. 65 1.07 1.41 64.84 0.19 1.36
/km? 89.47 18.17 131.48 0.35 48.25 45.17
1% 5.50 0.47 0.63 0.01 47.09 0.21
/km?® 55.46 1514.32 2 870.01 791.45 2.99 15 067. 46
1% 3.41 38.91 13.80 32.93 2.91 71.12
3.3
(3) (4 (5) 1970—12009 0.94% , (
( ) 0.1% »
) 3.
3 40 a 9.15%
6.34% . . N
5.62% - 1.66% .
5.21% » 3



1970 2009

176 32
1 4
3
1970 2009 1970
/km® /km® k, /1% /km® R, /%
1627.53 5020.43 5.21 1260.90 6.34 0.82
3.891.96 2 428.99 ~0.94 654.58 3.22 ~0.29
20 802.35 19 738.47 ~0.13 10 369. 19 2.38 ~0.05
2 403. 51 2 192.02 ~0.22 1 500. 55 1.66 ~0.13
102. 47 332.90 5.62 30.20 9.15 0.61
21 186.67 20 301. 68 ~0.10 8 766.96 2.83 ~0.04
3.4 / 1970—2009
( 4.
4 1970 —2009 / / (2)
/km? 1% /km? /%
3 710. 69 22.52  317.80 1.93
1 595. 66 9.69 3 058.63 18.57
5015.20 30.44 6 079.08 36.90 ’
633.62 3.85  845.10 5.13
284.65 1.73 54.22 0.33 ) 0.1% -
5234.22 31.77  6119.21 37.14 1.66% o
1970—2009 °
. 20% (3)
31.77%  30.44%:; N
. 40 a
1970—2009
37.14% 36.90% ;
(4)
4
(1)



40

177

(5)

LUCC

Lambin E I Baulies X Bockstael N et al. Land-Use and
Land-Cover Change ( LUCC) Implementation Strategy C
// The Scientific Steering Committee and International Pro—
ject Office of LUCC. Sweden: Royal Swedish Academy of
1999:1144.

Fox J Rindfuss R R Walsh S J et al. People and the

Sciences

Environment: Approaches for Linking Household and Com-—

munity Surveys to Remote Sensing and GIS M . Boston:
Kluwer Academic Publishers 2002:344.
I 2003 22( 3):270-
278.
J . 2004 24( 1) :553-557.
J. 2004 24(1) :56-62.

Lambin E F. Linking causes drivers and pathways with
rates and patterns of land change C //LUCC International
Project Office.
2002: 1546.

IGBP Secretariat. GLP (2005) Science Plan and Imple—

Stockholm: IGBP Report/IHDP

Spain: Institute Cartograficde Catalunya

mentation Strategy R .
Report  2005.

11

12

13

14

15

16

17

18

19

Turner II B . Lambin E F Reenberg A. The emergence
of land change science for global environmental change and
sustainability J . Proceedings of the National Academy of
Sciences 2007 104(52) : 2066620671.
McMahon G Benjamin S P Clarke K et al. Geography
for a Changing World: A Science Strategy for the Geograph—
ic Research of the US M . Sioux Falls: Geological Survey
Circular 2005:1-76.
Rindfuss R Walsh S Turner B L et al. Developing a
science of land change: challenges and methodological is—
sues J .
ences 2004 101(39) : 1397643981.
Turner I B L. Robbins P. Land-change science and polit—

Proceedings of the National Academy of Sci-

ical ecology: Similarities differences and implications

for sustainability science J . Annual Review of Environ—

ment and Resources 2008 33: 295-316.

20 80
/ J. 2004 24(3):
317322.
1987—1999 J .
2005 25( 1) : 20-26.
J .
2003 23( 1) : 7358.
J. 2003 58(1): 6372.
J. 2004 24(5) : 548-552.
J . 2004 19(4) : 519-524.
J. : 2004 44
(9) :1218-4222.
/
J. 2006 29(6) :

894-901.



: P &0.88 _I e ‘4, - 3'53.3?
0 60 120km B 030 0 G 1208 = 0010015
ME1 XBLESENDVIFSEZERSIH FE2 XBUXERTNDVIREBEEL

HEHEXAR
¥%:65.61 0 80 160 km o RERR | B=ad e
!m;-a - EISE-RENE B FHUENE e t—

C—g-gEEE EAREEE
HWEs XhifiRKAREEES RN

BiE7 M FR19705 Tk F BMBRE MiEe 3CH #2000 T 7 A/ MR



