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Abstract; In this paper, taking the Huangshui river basin of Qinghai province located in Qinghai-Tibetan Plateau and Loess
Plateau as the study area, based on CLUE-S model, using land use data in 1987, 1996 and 2007, land use spatial
distribution pattern and future scenarios was simulated. Firstly, 18 key driving factors including elevation, slope of between
0°—5°, 5°—15°, 15°—25° and > 25°, aspect(flat aspect, eastern aspect, southern aspect, western aspect and northern
aspect) , distance to rivers, distance to roads, distance to urban and rural residential areas, population, local financial
revenue and so on, were selected by using logistic step-regression method ; Secondly, land use data in 1987 and 1996 were
used respectively to simulate the spatial pattern of land use in 2007 ( the temporal scale was 20 years and 11 years

respectively) for the Huangshui river basin. In the end, in order to validate simulation results of two temporal scale,
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simulated land use map in 2007 was respectively compared with actual land use map in 2007. The results showed that using
CLUE-S model, at 250m spatial resolution level, the simulation accuracy reached respectively 88.31% and 89.96% at two
temporal scale, and Kquality indices attained all 0.999 , Klocation indices were 0. 826 and 0. 851 respectively, Kstandard
indices were 0. 826 and 0. 851 respectively, Knoindices were 0. 826 and 0. 851 respectively, all Kappa indices were more
than 0. 82, which suggesting that CLUE-S model has a good applicability in simulating land use change in the Huangshui
river basin and can be used to predict future land use change.

Focusing mainly on slope cultivated land change of the study area, four kinds different scenarios of land use change for
future 20 years (from 2008 to 2027 ) were constructed, and land use spatial pattern in 2027 in the study area was stimulated
under above different scenarios by using the CLUE-S model. The simulation results indicated that in 2027 urban and built-
up land was significantly increased under all four kinds different scenarios, mainly distributing in valley regions of the study
area,whereas there was obvious spatial difference in the slope cultivated land change under scenario II , Il and IV, that is
scenario Il > scenario Il > scenario IV. The returning slope cultivated land will distribute in Ledu county, Minhe county,
Datong county and Huangyuan county. The increased area of forest land will mainly distribute in south and north mountains
of Xining city. The study conclusions will provide data reference and basic information of decision support for watershed

future land use planning, management and policy-making.

Key Words: land use/land cover change; CLUE-S model; spatial distribution; scenarios simulation; the Huangshui

river basin
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Fig.1 Location map of the Huangshui river basin
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Table 1 Remote sensing images information
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Path/row of images Receive time Band Spatial resolution of images
13135 1987-9-18 4,3,2 30
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13334 1988-08-01 4,3,2 30
13135 1994-07-19 4,3,2 30
13234 ,13235 1996-08- 16 4,3,2 30
13334 1995-08-21 4,32 30
13135 2006-08-05 4,3,2 30
13234,13235,13334 2007-07-14,2006-09- 20 4,3,2,4,3,2 30,30
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Table 3 Transition matrix between simulated and actual land use type maps
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— e T Kappa 850, SRt WA IR 22 N B iR 25 . B0 Kappa T8 ZURE S U6 I T b A1 IS BUFE SR Y7
A6, B Kappa $5 EUEENS 15 BH 1 Hu R S RIAE 2= (R0 B 0948 A, (H 2 Bl PR3 R BB 2R & 11 S e+ 1 FH 2
RSB FERE . AL Kappa 18 BUORIBRIE Kappa $8E03BIZR 6 T 0L B AR 1928 1L, BEXTZE &5 B AR fb it
frefe B Irk AR (3)—(6)

$ht Kappa 1551 Kquanlity = (P,-NQNL)/(1-NQNL) (3)
i B Kappa 55X Klocation = ( P,~NQNL) /( MQPL-NQNL) (4)
FrifE Kappa $8%L Kstandard = (P,~MQNL)/(1-MQNL) (5)
BfEHL Kappa 541 Kno=(P,-NQNL)/(1-NQNL) (6)

5 S R R B EUAR LG, 3R PSR BUAIDL AT 1 3R 2R B0 I i RO RE 0 23 2 52 42 (PQ) Lo
SE(MQ) FITE(NQ) ;48 2 M A A (&I 25 [A) 7 B A RE 1 732 5842 (PL) (h 48 (ML) FIJE(NL) (£ 4) .

4P PQ HRIRSE AT 145 LA FIZE R B JEUR T A NQ H8 A2 JC ik PR 1545 L A S LAY it i
T A MQ I DL IE A T FaR PR Bl 2 18], [A]BR, PL 5 09 )2 58 S vERf b (R 47 T 4% 1 st R FH 2S84 ] o7
5 NL 48 AR TOIE IR A5 45 b R 26 B A 25 (8] 32 5 ML 00 1E S5 A7 T Bk A 00 22 18], AR 46 28 5K
(3)—(6) , 7T LAorail i34 i 5 Kappa $8%8 07 & Kappa 840 b Kappa F8EUHIFENL Kappa #5644, Kappa 1§
BB ETE 0—1 Z ], 24 Kappa=0. 75 B}, P& — B EEAF;0. 4 < Kappa<0. 75 B, & — Bt —
Kappa<0. 4 B}, 3 — 2Pk 2=,
3 BRESW
3.1 Logistic & IHZE R 5 30y

PEMOUK DM St ARHE B KR 0 S R A BT AN A A E o 7 - R S A Wk SRR (1
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00 <P <5°,5° < B <15°,15° < P <25 ML >25°) i) (40 R F3 AR B ma 3% PE S Andb %)
S T RIS | ELE BT AR JE RN IR N R T OB G 18 B F AR A S TR IR S
K, 32 G4 SPSS Xt 4% - MR FH S RURIBR 3h K F 51T Logistic 324 FIHTTR. . i TREA R A, BTl
FRATTR FHBEALAIAE 18 J7 7, RIS IX 257184 AN FEAS s L T 10% IAEAR 54T Logistic MIH 20 #Hr, R H
Pontius %5 A% $2 1AM TAEREE (ROC) ikt A7 BUARCRAE R . ROC RYBUEA T 0. 5—1 Z[1],0.5 Fm
[l 75 R 0 R RE D B2, 24 ROC (ER T 0.7 B, U BHAREHRL ) - H ) FH 235 B0 Jmy RS2 1) - b 1) FH 28 )46 )
Z A RAF—20hE 1 SRR T BRI AR RERE 0 Rcdit o 45 B FH 2 R0 19 7 R ASEADL [l U A 36 25 SR L2k 5, ROC
M2 VLRIl 1 FIRFTIAT 2 (ROC 2T AR MO , SR B RNAROCR R AT ) |

4 BEHLLEBRELSED

Table 4 Proportion correct classification

Lo MO (R 652 O B AU RE T Ability to Specify Location
Ability to Specify Quantity 5E4= Perfect Location PL 145 Medium Location ML JC None Location,, NL
J
54> Perfect quantity PQ 1 PQNL+Klocationx (1-PQNL) > (R?)
j=1
J J
Hh 4§ Medium quantity MQ 2 MIN(S;,R;) P, Z (S; - R)
j=1 j=
J
JG None quantity NQ ZMIN((l/J),Rj) (1/J) +Klocationx( NQPL—=(1/J) ) 1/]
j=1

®5 ROCHILER
Table 5 Test results of ROC

; ) W2 R .
¥ IKGEH By ¥ =8 Ik 18 . ! }
A KBEHn ES:) L i K 5k e KA 4 H
1987 4FELAL, 2007 4
2007 simulated upon 1987 0.946 0.814 0.862 0.865 0.709 0.864 0.815
)
1996 AR 2007 4 0.945 0.811 0.855 0.862 0.700 0.871 0.817

2007 simulated upon 1996

MRS AT LA I FE PR R, 45 R AL ROC (YR a5 0.7, B BT e B iy 3K 35 P
T4 - M A T A R R RERE 1, K B Y ROC 15 K, 1987 4R H1 1996 4435128 0. 946 Fi
0. 945 , 136 A BT 326 B 2y PRl - X6) 7K e b 1 A FB B ) S5 5 FLUR O3 R 2 J A et i P b b, bRl A ) P - b
A HL, R3] T 0.8 UL, /KIH ROC {HEAK , (HAARES T 0.7,

3.2 B RKL

T CLUE-S B8, 735l F ] 1987 4FF0 1996 4F 9 1 - b i) FH 25 48 455 40045 31 2007 45 - A1) FH 25 [R] A4
&, IFLh 2007 AF 52 R - HF] 155 50 95 0E P A BRI BE . 2L, AN ] s ] B S4B S AN JBE 43l 3k
3| 88.31% F189.96% ; [AlHT , FIFHAT(3) —(6) AP HIBAULE R 11 4 Tl Kappa F850(FK 6) , LA — L Rk
M ZE AR T . 3 6 o PR IUU 18] Be B0 Kappa $8 50340 0. 999 | 26 BHE A 2% e 23 [l v B AR 1k 1Y
FEOU B8 SR 1A 5 5 4 iR 2R R AR L, 4% 3R P 2SR i AR A — B AR % R . 7B Kappa $8458 AR
1t Kappa 840 FIFfHL Kappa 75803535 8] 0. 75 DL E, B Kappa $8 5K ATE AL EECE BT , B0
o WL R 5 FUSE A R P S A R — BOPE A, AR Kappa 38 8036 7R Hh A8 PR32 (R B A ECR IO RE S T, #E40
o WL 55 LS A PSS I P — B . BB Kappa 38 808 AR AR % s B 0 B A BCE: A5 B0 T, B L2
SRR =R o L) E B SRS G R 2/ O

Zi E AR JCTE S FHEAORS ARG 56 1) 5 238 2 F F Kappa $8800EA7 0041 40145 S 19 LA B0 (RS 188, 16
B CLUE-S B 5% 438 F 5 /K it ek i 1 b 1] FH 23 [l A% R4
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Table 6 The computed results of Kappa index

, 1987 #5411 2007 1996 #5411 2007
27 Type . .
2007 simulated upon 1987 2007 simulated upon 1996
Bt Kquantity $8%k 0.999 0.999
37 Klocation $5& %1 0.826 0.851
FrifE Kstandard 764 0.826 0.850
F#HL Kno 5% 0.864 0.883

3.3 AR AR AR A bl g S
3.3.1 R AR SR

CLUE-S 5 RI GBS SRR R RANE 56 F L HUR /1 b B bl 25 1008 SR AR (AL, A S LA, 2007 4F
- b ) RS SRR L VAR A T 2008—2027 4E A Hu A FHAS AL Y 4 FhAS[R)5 5

51, ARG K S, %I 5 E R I IX 1996—2007 4 4 Hb A1 9 A8 fb s 5, 1155045 5]
2027 AF4% - M A FH S R T SR B, LR B A R AR Sy o AR i o B Y DX 3 b R AR Ak B o B R
1987—2007 AF-HA[A] , 7K i s 4= A FH 9 5 2 A8 1 & AR 7 1996—2007 4F Rl 2 1999 4F F K “ IR B Ak 18
F B 2000 AF FAHERATT A GGG St LA | T 1987—1996 41 31 6] i 35 A4 -+ s A1) FH 28 A0 AR /)N, DRt 15
—AK 3 1996—2007 4F- -+ 3 FI| AR b3 R B

52— 5 4 JB R 5, B0 B 9 F RG> 150 =200 F1 =25° #EA71B 8k, Ak imi #2354 fin 6. 67
J7 hm? 38 S JE AR F 4 R 2000—2007 4F A A8 fL 3R e I, X 3 FhiE Se i B JE B R A X Bk 2k
RUPEATBETT , BRI SA ] 35 B2 3B AR AR AR A FORIIR £ 8 A 150 M R 3 5 0 F = ) F 2 R) 4
SRR IS . B . (1) FFSE X R T 15° L BR824 o i Bk s B AR A 33% RIS AR N
FOILANE K AR 4R ) B, B8 1R 7E 25° LA b BEYE b T R A AR VEY) . 6T 52 E T RHIX, 15°—25° 1 22 3¢
HEH AR ASJE T [ S0 1R AR Y g (Pt R B A T A, FE X B S L SRR AR T AR A St A 2
FEA B AT RN 280k K R, PR LS S Al a2 ] s 2% R AR S R S AR AN T R 2 5 (2) AR (H A
B R BT FItt 22 R JREE  A HAR IR ZE ) |« Ak S S0 VG 7 p JL W Ll KT R A 0 N T AR TR
(ZE TSR T =duBh Ak TR 1 TR it 75 = 2—1E 5t 4 b I B AR AU ik 6. 67 7
hm?®, (3) H 2000 LIk, B P HRIT & G 09 S50 , B2 /K SO A A 25 n bR | 3al B 161 B0 i g AR
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3.3.2 A ECT 0 A ORI 2 [ AR A SR 1554
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2007 AFSEPR MR HE . B 2 ATRIE G 5L 1, 312027 AR K SIS A ORISR b BB i AR 1L
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ik, HE L R R R AR AR SRR I, M3 2— 13 4 o, 2027 AFEAREA0L P PR B b Y L B AR b | R T
FEUHE T 2 24 v A3 A A T KR U2 3 14 S A L R B L b A R B LI A B P ) 9 VR L EL ek v b
TRAIE AR WG, H P P R X B A8 Ak B o A B B 2027 AR KRB N E ML, Bz 3 A g S B HF
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4 ZEigfnitie
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Fig.2 Land use simulation maps in 2027 under four different scenarios and land use situation map in 2007
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