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Table 2 Spatial distribution of land use types in Weigan River Basin
k-t R i i 3. B pi&: 1 F| A R A
Index Regions Forest Grassland  Farmland Marsh Water Unused Construction Total
BE% Kuga 110038 884038 65503 4411 16497 360290 19518 1460295
oy W Xayar 157114 241688 55012 1793 54220 2673223 12464 3195515
Ares F 1 Xinhe 13326 99984 37849 1371 6794 414786 7672 581783
hmz
(b} FER Baicheng 46766 929561 74662 9959 33443 452157 8422 1555370
H IR A H Total 327244 2155671 233026 17533 110954 3000457 48077 6792962
% Kuga 7.54 60.54 4.49 0.30 1.13 24.67 1.34 100
X 8 Y Nayar 4.92 7.56 1.72 0.06 1.70 83.66 0.39 100
A E
Proportion in Fi# Xinhe 2.29 17.19 6.51 0.24 1.17 71.30 1.32 100
total regional .
area (%) ¥ W, Baicheng 3.01 59.79 4.80 0.64 2.15 29.07 0.54 100
HIE A Total 4.82 31.73 3.43 0.26 1.63 57.42 0.71 100
BE K 33.63 41.01 28.11 25.16 14.87 9.24 40.60 21.50
& TR % e
i Jant %) Y Xayar 48.01 11.21 23.61 10.23 48.87 68.54 25.93 47.04
mELE .
Proportion in the FA Xinhe 4.07 4.64 16.24 7.82 6.12 10.63 15.96 8.56
total area of the  FEi Baicheng 14.29 43.14 32.04 56.80 30.14 11,59 17.52 22.90
same type (%) .
AT Total 100 100 100 100 100 100 100 100

3.2 THFATL

3.2.1 ZFHABRE EEAFNBETFEARLH
FIRB M A B B (3R 3). 1990—2000 4, #Kk 1,
Bhth KSR P AR A BT 0, Ho kg T AR
Wing4,k 24 565.1 hm® , BRIk Z. BEH
R0 5 T RUAT X S, S A0 0 A8 fh S A g A fL
BEX,45H16.60%M1.55%., B BEME
FIABERE >, KR RENEEhEERRN -
0.42% , F B2 o R0 A 1 P St TG BB o tE B K, B4R
Him bR, HAE L EE D, 2000—2008

£ B B AT — By B A AR e R D, HoAh 4 B A
WA T AR, 5 1990—2000 448 H , bkt
W LA TR, AT 3.6 5, Ha btk
FU I 28 BB v A 4l 3 B U 3597 BRI, R L B st A0
FAABM T EREEERX, BMFRHE
P bR KO B IR P s R I Bk TR
FKAFMATE S S E RS, BEE Y
R EAE BRI Y BRA BE
b B b K, R )R B (B 3),

%3 19902008 ERTFARFEELHAALXBEAREL
Table 3  Area changes of different land use types in the Weigan River Basin
it B b Wil B 3] bicgz2 b8 KF AR  REAMm
Period Index Forest ~ Grassland Farmland  Marsh Water Unused  Construction
i B 4L Area change(hm?) 4635.1  -12877.3 24565.1 -739.2  1971.4 - 24636.0 7080.8
1990—2000  HXTZE{L K Relative change rate( % ) 1.45 -0.59 11.12 -4.08 1.80 -0.63 16.60
B {LE BE Net change speed( %) 0.14 -0.06 1.06 -0.42 0.18 -0.06 1.55
EH L Area change(hm?) 13800.8 - 1350.1 -12910.2 -259.1 1191.3 ~2577.5 2104.8
2000—2008  HIXE L% Relative change rate( % ) 4.26 -0.06 -5.26 ~1.49 1.07 -0.07 4.23
AL EE Net change speed( % ) 0.52 -0.01 -0.67 -0.19 0.13 -0.01 0.52
31k Area change(hm®) 18435.9 - 14227.3 11654.8 -998.3  3162.8 -27213.5 9185.6
1990—2008  MI3fZE{LE Relative change rate( % ) 5.77 -0.66 5.27 -5.51 2.9 -0.69 21.53
W EAL B Net change speed( % ) 0.31 -0.04 0.29 -0.31 0.16 -0.04 1.09
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Fig.3 Speed of the net land use change in Weigan
River Basin from 1990—2008
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R, Bt B BB A, TR B 0 B ot oo B8 o,
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HETAF B R A5 Tk E A E, &2
FAsE K S A A ) R o AR A L A s ) 2 S A
MERABMETAEFURBRERE R, B
1.51% , R B H 21 A i LR O KL o A4k
HEERAD,H0.79%., Mith 5 B HETL
WZEEZERE R, FHEARGERELREK, A
bl 44 .83% B HE R 2.08% ; A H #
WHREABER, FELEEN1.01%, BEEHR
BATAHEBEEFEHTARIATFRHME=H,
BELEN-0.53%,
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Table 4  Area changes of different land use types in different counties of Weigan River Basin

ki1 X 1%, it B #rig HE % ] AF AL BN
Index Regions Forest Grassland Farmland Marsh Water Unused Construction
FE% Kuga 2134.0 -3148.3 1404.3 -9.9 392.2 - 3504.8 2732.6
HHEL U Xayar 4753.1 - 6048.0 9376.7 0 873.9 - 11635.6 2679.9
Area change
(bm?®) ## Xinhe 5033.9 - 5543.5 1874.3 -2.7 429.8 -3333.3 1561.4
FE Baicheng 6514.9 512.4 - 1000.5 -965.7 1466.8 -8739.7 2211.7
B % Kuqa 1.95 -0.36 2.20 -0.23 2.41 -0.97 15.23
MR
Relative Y Xayar 3.06 -2.46 19.83 0 1.63 -0.43 24.67
Ch"(‘“;)“‘e B F0 Xinhe 44.83 _5.37 5.20 -1.64 6.60 -0.80 23.33
F1% Baicheng 14.97 0.06 -1.36 -9.18 4.47 -1.91 30.91
% Kuga 0.11 -0.02 0.12 -0.01 0.13 -0.05 0.79
LR Y Xayar 0.17 —0.14 L.01 0 0.09 -0.02 1.23
Net change
speed (%) # H Xinhe 2.08 -0.31 0.28 ~-0.09 0.36 -0.04 1.17
FE4 Baicheng 0.78 0.00 -0.08 -0.53 0.24 -0.11 1.51
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3.3.1 A AR KA AR R AT S
B RO, B BRI 4 i A R SR A A OB
BT AR A £ M0 & A RAR A BT, i
FRARTBAHBEESEREERBE, KA
R AR, B b bR A T B i, R R
BRABERMRES I, BRI ESS
RN ERERN., FF O FHZ8EMR
HELHMARBREGS RN ERKES FRl
NI, AR TR . R F WM B H KA
R E R TR A, SO R AR

GZARBOEIT R, VA LR FHMER L 28
HEM 0% UL, HAFEESBSARENERH
OB ERK, PR LA HBRES SIS
. ARBEER FREH 2/3(%5).

HFRF B AR B ARFFHR
AL HrrH oM Es, IRAAEYEE
AR £ s F) A2 B S SO, o B AT X Al %
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Table 5 The integrated indexes of land use degree in Weigan River Basin

b5 Index 4 Years FE % Kuga W Xayar F M Xinhe FEM Baicheng LA i Total

1990 1.8267 1.1824 1.3696 1.7982 1.4779

BEAT D1 2000 1.8338 1.1917 1.3862 1.8100 1.4880
D value before

adjusting 2008 1.8345 1.1921 1.3898 1.8082 1.4882

VI Average 1.8316 1.1887 1.3819 1.8055 1.4847

1990 2.0966 2.1364 2.3135 2.0770 2.1080

W®E D H 2000 2.1033 2.1695 2.3523 2.0843 2.1216
D value after

adjusting 2008 2.1034 2.1699 2.3578 2.0814 2.1209

YY1 Average 2.1011 2.1586 2.3412 2.0809 2.1168

3.3.2 A AAS HFAMNET GDP AXZHK
fein, B FHREN LA YR (X6 . K
8 T 4 Br JA] B 47 Ho 4, GDP B %5 4k b 1990 7 1o
Hro b TET R 2 ) X368 TR OBV A B R
FIRIHUG B Foft s W S IR GAR G ) WM &
. EHSEFHNER . WSS EMLmAA
REWBREHK, FEEAY COP YHEES. A
BHHANERGIPEATEMR=Z8  VREEAY
GDPHH M B A, Al FLHABARK, BAH

BHopp—ELTHRERK. ARFUVR . FAHE
f 207 B B GDP 9 2 kT, ¥ o B A R AT A9 R
FHREFETNEFEEEER, 2000 FEEBATFFE
ZEE HME R B GDP B MR B, BN
BEARR, BEBETERE LA RS TR LS
—3,2000—2008 F F 1K F K K F 1990—2000
£ BARKEAELRLAESR,1990—2000 £
¥ EL4E 3 K B2 B AT, 2000—2008 4F FE A BLAF 18
KRB X, FAEGFEYT RIS AR EEEK.,

xo BTt iF AR
Table 6 The efficiency of land use in Weigan River Basin

LS £H EE WHE F: 2 =3 Wiy
Index Years Kuga Xayar Xinhe Baicheng Average
A CDPCE) 19%0 1383 1057 1094 ) —
GDP per 2000 2697 2671 1654 1884 -
capital( yuan) 2008 22486 18997 10979 13883 -
AR 1990 317.02 53.20 24.14 104.44 136.29
. Before 2000 725.38 162.34 488.86 37.34 328.51
-*{‘I. mR adjusting
GDP(E/h) 2008 7058.61 1372.712 3019.48 2002.07 2880.16
GDP per unit N 1990 420.54 31.41 796.69 140.92 315.95
area(yuan/hm?) o
After 2000 959.87 990.22 1711.59 317.69 755.04
adjusting 2008 9333.73 8361.28 10516.91 2678 .88 6613.27

3.4 THMARESEHEAREAEXR

A A ARES X B LBHR RN K
AR ERISIMAMAEROKRBE, ERAME
B opP REKHHE T REAF, 2 H WA 1015 5
(R R T By S AR L ) AR K S T R B K
S, 2 b R R BE A R AE 45 0% H Lot R R R T 4R
B TR =R 0 E & 1 R S FECT 1

fER M, A X AR A A A A= P A3t
RAKE. FAZHIBAREBEZSER(VS
BALE R GDP(X,) 2 BT ALK F (X,) Z R H
RE(E4), RTEXMNL, EBFRX XL B@
BORBED) MBBR R A F R 8 S IR ORERE)M
FAE RT3 H o
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Fig.4 Relationship between land use degree and level of regional development
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HEERATHER, AR HAARESSHEK
HrfmMA epP MERMT LK FRBEEEY
FEA HXEHRKEES, 254 0.579 F
0.39742:% 2 0.736 f1 0.880. FIJH SPSS ¥4 # 47
HAMEE, B &N 10,88 ¥ 5X,.X, 8 Sig
{84351 0.049 F10.201, 45 K 0.006 F1 0, X .54
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TR AT EERAREHERN, AEA
O HEEMEF THEEHEL. (1) AOHE
ERIAATBEARINESETF, ADKE
KB 20 SR R BUE IR 7 I 48 FH 3t A 38 B, A T 5
KA R TH R K 0 S B85 R 29
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Characteristics of temporal and spatial dynamic changes of land use and

their relationship with regional development
——A case study in the Weigan River Basin

TANG Hong'"?, Qiao Xu-ning'?, YANG De-gang', HUANG Feng'*
(1. Xinjiang Institute of Ecology and Geography , CAS, Urumqi, Xinjiang 830011, China;
2. Graduate University of the Chinese Academy of Sciences, Beijing 100049, China;
3. College of Surveying and Land Information Engineering, He’ nan Polytechnic University , Jiaozuo, He' nan 454003, China)

Abstract: Based on the remote sensing images in 1990, 2000 and 2008, the relative rate and net speed of land use
change were considered, and the integrated indexes of land use degree was also calculated. Spatial and temporal differ-
ences in the change and degree of land use in the Weigan River Basin in recent 20 years were analyzed, and the relation-
ship between land use degree and level of social and economic development was discussed. The results showed that: (1)
The main land use types in Weigan River Basin were grassland and unused land, the percentages of which were over
31% and 57% , respectively. There were spatial and temporal differences in the size of area distribution and change of
land use types. During 1990—2008, the overall trend of land use in this oasis presented an increase in forest land, wa-
ter area and construction land, and a decrease in grassland, wetland and unused land, while cultivated land area in-
creased first and then decrease, and the overall trend was increase. (2) Because of the larger proportion of unused land
area, the integrated index of land use degree was lower, which showed a significant improvement in recent years. The
land use degree index in the counties of Kuga, Xayar, and Xinhe increased gradually, while that in Baicheng County re-
duced after the first increase, and it increased in overall . The efficiency of land use in all counties in Weigan River Basin
was growing year by year, and the growth rate in 2000—2008 was larger than that in 1990—2000. (3) There was a pos-
itive correlation between the degree of land use and the level of social and economic development. The higher the land
use degree index was, the higher the GDP per unit area and the index of spatial urbanization were. The spatial differ-
ences in the proportion of unused land area had a greater effect on the differences in the level of urbanization. (4) These
changes were tightly related to human-activity enhancements and social and economic development.
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