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Table 1  Changes of land use in the study area from 1985 to 2005
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Table 2 The frequency and importance degree of the major types of land use change in the study area from 1985 to 2000

A B b o Kk A S T RS

b - 1.45 (1.67) 3.07 (3.80) 1.47 (1.56) 5.47 (5.90) 4.16 (4.76)

b .11 (1.21) - 0.75 (0.79) 0.31 (0.37) 0.22 (0.22) 0.86 (0.83)

FH 3.86 (4.53) 0.69 (0.74) - 1.14 (1.20) 0.44 (0.44) 2.85 (3.15)

TR 1.85 (1.93) 0.05 (0.05) 0.81 (0.84) - 0.02 (0.02) 1.31 (1.37)

Wy TwERH  4.93 (5.02) 0.20 (0.21) 0.22 (0.22) 0.06 (0.06) - 0.23 (0.24)
A - 4 3.03 (3.60)  0.74 (0.76)  2.17 (2.31)  1.05 (1.08)  0.28 (0.29) -

TE G N N E

&3 20002005 FARK EMFAEUEZXRBNEEMEZE (B4I:%)

Table 3 The frequency and importance degree of the major types of land use change in the study area from 2000 to 2005

LR B Hi iy K WO UL

Bt - 1.29 (1.38)  3.81 (4.31) 1.22 (1.25) 2.87 (2.99)  2.82 (2.93)

b 1.44 (1.58) - 0.78 (0.82)  0.07 (0.07) 0.14 (0.14)  0.75 (0.76)

Hih 3.39 (4.19)  1.08 (1.12) - 0.71 (0.73)  0.26 (0.26)  2.56 (2.62)

IR 1.44 (1.58)  0.33 (0.37) 1.29 (1.31) - 0.07 (0.07)  0.71 (0.72)

o THREAM  1.62 (1.68)  0.19 (0.20)  0.49 (0.49)  0.02 (0.02) - 0.16 (0.16)
A A 4.37 (5.22) 0.84 (0.86) 3.46 (3.76) 0.94 (0.96)  0.28 (0.29) -

A5 N N R
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Table 4  The valuation on each grade of land use degree
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Table 5 The comprehensive index, variable quantity and change rate of land use degree in the study area from 1985 to 2005

LA AR LR A R R ORI R AR AL b AR AR A
HIX 1985—  2000—  1985—  1985—  2000—  1985—
1985 4 20004 20055 4F 2005 4F 2005 4F 2000 4F 2005 4F 2005 4F
M 192.88  195.73  197.76 2.85 2.04 4.88 0.015 0.010 0. 025
I 148.00  150.30  151.39 2.30 1.10 3.39 0.016 0. 007 0.023
Hma 141,12 142.65  143.59 1.53 0.94 2.47 0.011 0. 007 0.018
F5EIX 160.56  162.74  164.10 2.18 1.35 3.53 0.014 0. 008 0. 022

2.4 TiFIAEUHREEFHN
R FH AR A B X 3822 S5 TR R R FH AR R e, B — R R[] Y 2 — DX dsldy
SR A5 B S AN X R B S E 2 b TS AU
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Bk, 191 &G Bf/N, 8 0. 54 KA X AL A DU IR R B K, o 2. 24 HAN X f/)y,
1 0.65;3% S T4 & B A HUARXT AR AL R DUH M X K, o0 1. 41, @& 5 Edeshy, 0. 245 KR
T HARXT AR DL N X K, 154 & 6 s, 8 0,79,

*F6 1985—2005 FEX BT F ABAMNTHE

Table 6 The relative change rate of classified land-use in different counties from 1985 to 2005

1985—2000 4F: 2000—2005 4F: 1985—2005 4F

- A I A — — —
HM [finEs s HM I =) M I ¥ )
bois: 0.16 2.01 2.08 0.10 1.67 2.43 0.13 1.88 2.27
MH 1.26 1.22 0.02 0.94 1.04 1.09 0.43 0.77 2.80
IHl 1.29 2.99 0.15 0.93 1.21 0.99 1.07 1.91 0. 54
TR 38 0.11 4.16 0.70 0.97 1.08 1.01 0. 65 2.24 0. 89
W Ty E R 1.30 0.94 0.28 1.45 0.26 0.23 1.41 0.63 0.24
A FI 4 b 1.59 0. 86 0.79 1.38 1.05 0.78 1.54 0.91 0.79

2.5 TR RTHEES T

B - 3 R FH 20 258 AT i DX e — R 1 2 ] P RS i) P R AR A Y
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2 R FH B 25 BE T 32 40F DX B0 o R AS A sl B, T s ol
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X LU, ST o 056 @ 28 ORI 2SR A TE B s ALU, R 555 i 2 4 R R AL 5% 30 A
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AL RIRE] 2. 47 % , HRSEHE L, 4R b 0. 28% , Hofth 4 Fb 4 st 1) 128 R A fr 2L,
TR b BACHE AR R b AR AR 53501 R 0. 30% 0. 18% 0. 14% F10.08% , 1985—
2000 AEHFSE X 25 b R B AR B R 0. 200,2000—2005 4F25A 4 iR FH sh & 8 R 0. 343,
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XLTXIOO% (8)
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1985—2005 4F£54 - Mo FI A5 EE 4 0. 061,
KT 1985—2005 ERARX L FIAETHZR(BAL: %)

Table 7 The change rate of classified land use in the study area from 1985 to 2005

+ R FH 28 1985—2000 4F: 2000—2005 4 1985—2005 4F
oisi) 0.21 0.49 0.28
L 0.33 -1.47 -0.14
i -0.10 -0.43 -0.18
7K I, -0.16 -0.74 -0.30
WS T 5 R 1.82 3.45 2.47
KA A -0.09 -0.08 -0.08

3 A/ AR R IR SN ) e R B

oY IDEEVE i G < i e SN NEZ S R A S st e IS e R A e R PSSO S
B ASAUTR R SN AR N SOE S, AL TR R AR I, AR
25 R R PR AR BEAR XTI T ARG 37 A R AR AL FEsR B b L T AR
RRAIFEEA, R EE R, Kasperson #5110 “ FEFF BT SR | + 40 ) 1/ 8
ShAAE L, NSRS 1 B A N BAKOE (R R (BOR LU EE ) (HIE S &
BE” . Ehdich Z58 1N B R EE AE AR A 58 A K9R 3 J1 9 E B . R, AR S0
FRAFE PR 743 B 7 125 (R AH O SR BRI 23R, SR ) 1985—2005 4F B3] v i iy IX 45 3 H4F S % B, 1B
s bR /8 s AR R K i 2R B LN AR T AR A KR A
SEPRAERE T AR R R AF AR GDP A GDP e R A A R B S i AR P il I AR
KBRS 13 SBT3 T 05 40T
HRAE 1985—2005 41 H [ i v ifp s 1X. - b 1) /78 o A Ak 30K 20 g 48 b (i 2257 21 x 13
A AR TEARHE I x = (%) 00 FHT AT REFE R A 1 23 B0R , T B PRI T 5 0 M 5 5
Xof B A RUE EA TAR A A 38 AR A DCRE W R 0, 25 R 7 8] ) A DG MR, 38 6 FH IR 720 i
RGN BTG & T I RRIE(E  STBRS R SRR BTk R AN 3R 8 I .

xR8 RAEDMH

Table 8 Total variance explained

B FSE (B PO I FFA TEHEF-J7 FIEA
¥ ARTTHC RBTTHR AETTHE RSk T RPTTHC

FHIE(E /9% %/ FHIE(E %% %/% FHIEE %% %%

1 7. 459 57.378 57.378 7.459 57.378 57.378 7. 047 54.210 54.210
2 2.272 17. 475 74. 853 2.272 17. 475 74. 853 2.545 19. 573 73.783
3 1.287 9. 898 84.752 1.287 9. 898 84.752 1.426 10. 969 84.752
4 0. 848 6. 520 91.271

5 0. 686 5.278 96. 549

6 0.338 2.599 99. 148

7 0. 058 0. 447 99. 595

8 0.032 0.245 99. 840

9 0.013 0. 098 99. 937

10 0. 004 0. 033 99. 971

11 0. 002 0.019 99. 989

12 0. 001 0.011 100. 000

13 1.773 x10 7> 0. 000 100. 000
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AT (L[] P M o 30, LA WA 2% TR AR Y 2
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TR X0 i PR AT R M L 25 IR TEACTe % o THER A IR (3R 9) RIINES: 5 K+ 7 2K
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1 T iEf

Fig. 1 Scree plot

R EHETFHREERE

Table 9 Rotated component matrix

e + e
EEXD
1 2 3 1 2 3
I T £ -0. 090 0. 441 -0.568 -0.145 0. 161 0.692
KR -0.115 -0.245 0. 862 -0.131 0. 062 -0.892
BT 0. 984 0. 068 -0.041 0.931 0.320 0.070
PN 0.523 0. 669 0.227 0. 305 0.823 0. 044
Ak = A 0.984 -0072 0.034 0.961 0.222 -0.051
M 0.558 0.749 0.234 0.318 0. 906 0. 068
SV T AR 0. 967 -0.155 -0.013 0.970 0. 126 -0.039
KYEE A5 0. 884 0.139 -0.187 0. 831 0.303 0.231
GDP 0. 965 -0.212 -0.064 0.988 0. 057 -0.014
A GDP 0. 969 -0.195 -0.061 0. 987 0.075 -0.010
REAHHA 0. 982 -0.113 0.022 0.970 0.181 -0.056
FE R S AR -0.585 0. 568 -0.076 -0.703 0.315 0.279
T RE K BE TR 0.151 0.734 0.250 -0.070 0.785 0. 045

H13¢ O AL 2 NI Hy T i ol A1 28 gy 1 1) VR ARG o 2 30 O S LI, R P25 6 R - )
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Fig.2 Component plot in rotated space
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Research on Land Use/Cover Change and Its Driving Force in
Midstream of the Heihe Mainstream Basin during the Past 20 Years

LI Chuan-zhe'"*, YU Fu-liang" ?, LIU Jia"?, YAN Deng-hua'*, ZHOU Ting" ’

(1. Department of Water Resources, China Institute of Water Resources and Hydropower Research, Beijing 100038, China;
2. Research Center of Water Resources & Ecology of the Ministry of Water Resources, Beijing 100038, China)

Abstract; Since water allocation scheme in the Heihe River Basin (HRB) between Gansu Prov-
ince and Inner Mongolia was executed after 2000, water use in the midstream in the HRB was
limited by space-time restriction. Therefore, it is important to analyze the land use/cover change
and driving force, and the problem of eco-environment. The results were as follows; 1) The land
use structure changed greatly in the study area. From 1985 to 2000, farmland, woodland, resi-
dential and industrial land increased while grassland, water area and unused land decreased ; from
2000 to 2005, farmland, residential and industrial land continued to increase, while the remai-
ning land use types decreased. 2) Since the execution of the water allocation scheme in the HRB,
the ecological environment deteriorated more quickly, the main reasons of which may be that the
available water decreased and the farmland area increased quickly in such a short period. Grass-
land, woodland and water area decreased obviously, and the change ratios of grassland, woodland
and water area were 2. 14% , 7.36% and 3. 69% , respectively. 3) From 1985 to 2000, the ma-
jor patterns of land use change were mutual conversion of farmland and residential and industrial
land, mutual conversion of farmland and unused land, the conversions of grassland to farmland;
from 2000 to 2005, the major patterns of land use change were the conversions of unused land to
farmland , mutual conversion of grassland and farmland. 4) There were obvious spatial differences
in land use degree changes, and the greatest change took place in Ganzhou County. 5) The main
forces of land use changes in the study area are population growth and economic development.
However, the amount of the available water resources of the HRB influenced the land use changes
more significantly after 2000.

Key words: land use/cover change; water regulation; midstream of Heihe mainstream basin



