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KGR A Lt X Lt %] A s SRl 4 #h

BHAE, KR, B&EE, KEHE

(P ERF R SRR A . bR 100101

FE . BT 1967, 1987 12000 F = #ABBRAIEF 1 25 ARTERTEHRY. @i Logistic % &
EF5Hr. ETE, Bk, KR, BERTE, MENER S TS 2M G R0 E 1 & 51
HEH. ik &THH%ﬁkFJLmMEIEiMﬂ%%EE@%ﬁ&Himﬂﬁ&%ﬁ
AW E . FFERAEM R AT mHEEEE. REXA CLUE-S R 1. i
AT T 1987 FEFI 2000 T ANE S &N B S ORE =B 18665 km® 0 B 45 -0 F F R
. ASERNTRERE S LM g RERA. RURGTEAIEENSE R . Kappa B9 54 7
0.86 F0.89, TEULEM E. W =M ECEE R . WHMER R RLTON T B RBX 2010 F

i OIS S R e R (A
X OB . KEWR WM, THFHEL; CLUE-SH#HA
XEHMS . 1000-0585(2005)02-0206-08

MR A £ ¥ E 1k (Land Use / Land Cover Change, S # LUCC) & HAj4Ek
AR EE TN, Hod, Ed E R LUCC #4938 3 HL ] 3 47 50 T 2
TR OWEZ =0, HEr., X LUCC [ = ZE A R I ae T DL MEHE 4 . F 38 b 1 5
RPN AR R L R R R, NS BB R R R R N

TR AT R BT R R R R AL A &ESREHER (dynamic ecosystem mod-
els) BERR MBI LB H B ARE RN HEFEMZTERRFMRS, 8T
SRERFAEAMIIR AR, FHit, HE2MEUMNMAEGERRMBESEEHEEH THR
LUCC MK HLH F R TSR ZE - AT RSN, X FW, EFRHIM CLUE-S &
i S . 548 10 K i e = e T 5 T 1 L 3 I B L 4 e el | VA s o A0 =
Br. BCLLVRER LR M, LD CLUE-S B84 Fal, F R iR A 40 1 3
ST,

1 WS X LG

AE T LA R YW G ) & )0 A G OR R S B PR X, AR 13665 km®,
XA T RE WL AR, TE 0k W ik DA, E*ﬁﬁﬁﬂﬂ:jtﬁﬁ”ﬁ ZKE L&, WMRED . &
Mg, LWEEHR &S E — B A 1000 m L4, #oalik 5000 m, FPHWHES~13CLA,
FEPEWE 660~770 mm, FHHEEE 1200~1544 mm, E{ FERARE,

X AOM D, EEEERIBEX, 2B AOEELERE R, 2000 F &),
%%ﬂ%%%z%ﬁkmﬁwmmk,kmﬁﬁﬁ.4&M¥E®£oﬁ¢um%ﬁ£

Igfs HER. 2004-07-28: &iTHHER . 2004-11-19

E4HE. BEXEAFNEELME (302702856) MPEBERMEFHTENBETIHINE «(KZCX3-SW-339.
V36800) HH[EFEED.

EHEBAN. EHH (193 . B, AmEEAA. #1. BRE. TENFLHAE LB RETLHR.
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bR RN O E AR = & AT & He il 2 B2 79.86% . 90. 73% F 76. 837 %,

FHX AR WK AT & ek, TESGTRbBaX, 2REFGREFEEK
Xz —, MEafMRUEX, M, FREEHTHRR., KLU BT @R LRXE
REM X, fHid £ Lo ZHFE, GHXbTREMNHRKZLES, FHRTIETRFEDR
S BT BRI R R A s, B RE T EMK WK, B HE 1998 F
E R SER AR TREAME SR TRk, S &FBECHEN EMNE,

2 WHRITIE
2.1 HEREFESLE

AHE A TR AR 3 AR 4G 1967 F . 1987 &E A 2000 F = A F /4 3t 7 93
PR 125 HEFAEER, Hb, 1967 FRHEBEMNM T MEFEN 1 10 THE
Bl R HL; 1987 S F1 2000 A HIE R B RIM TM T EERHEE B (13138, 1986 & 11
A28, 199F¢ 4+ H12H; 132—38, 1987 11 A 12 B, 2000 F 3 A 28 H; 132—37,
1986 11 H 9 H. 2000 % 3 A 28 H), MR RAH T ERE 22K 5 H W& 54
Bk, BBIRE T 2100000, B /NEFE dmm®, @R B R EMM R o T 2,
PR DB R R A A A, BT T b W AR R, IR AR PR Lk ) AT R PR
HEE, e Lk ASEEAEME, RUEEERASEE &Lk, RAEKRNEE A S
R R IRGBA, BLRXAEZHRAN KRG S8 A a5, W S iE f05 HRAE
MR EW, BREGEFNLEMAEILART 97.5%.,

IR, & Are GIS P& TR E . ZWESE M, B3 THE, Bk, KH.
EREACEARR . WENE R ASEEE, =8 R B BEE. I 500m . 500m [ % (8]
SDEHER, FRAEELHP ALY, BZYWRHEVLMIELT 20000 M~#4%, 2 H Logistic &5 A9
ST, REHTES M MRLRENEHE T,

2.2 EWAHE
2.2.1 =M R4E LR A ) g AR 0 R iR Gk IR B R Bdl . 2 H Logistic B
[B] 19 % A5 — M 4% AT RS H B — 2 MR A 2 AL O R R AT S

LOg(leP ):[J)U—’_Ble.z—’_BEXE.z—’_ """ +[)),1X,1_1

X, P, RN ME AT BEHILRE — LA KR %, X R4 & kik s K
R, @B ZEE, ikl A AR R A BEME R, BRAMRR & A K
R 8] o A W2 TE H
2.2.2 CLUE-S #% CLUESH#EEMERLMTRAZE —4NHP H Verburg SRR
AR A AR e N E R RUR) CLUE BB ARl B 602 JF T 2002
TAH#EEMD, 5 CLUE 8, CLUES AR ZEF&aME (—BRAXF 1 km
Tkm) 20 BB EER . &0 T RE LA &5t . CLUE-S B8R ix
SR, — MK R A R R 2R gy R R, S H — AN X A T
H A o 1 8% R R R A M 7R R DL RO X B BRI BT R S S PR AL TE B P 2
. TESCMR IR ARG B, CLUE-S #8412 F R 4018 19 77 3L AR 38 AN [R) 1 3t B I 26 84 2 1) 79 3%
FORAR . SEHUN AR A A A R P B, H R G AR Al S R ) R R oG
B (connectivity), THUP AT ZEFAEFIE Chierarchical organization), i F]H 7L
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LR 4 (competition) FI L HUR) A A 0 B2 8 ¥ (stability) 55, ZE B B A A EE
AR, —AMRAET RS, 7R R, e A B T o & 4 5 LRI
S S w1 | DV A e RPN -t O T ol = 1 L P N i s 2 W o= A R AP )
BN ZRIFBLEMERETEEITH R (BB HIME, 5. €545 0T 0H
F B 25 [8) 43 A MR TS B B . - H ) Ak R A ) BA R o AR B R A A L AR R
R i N N i o L S 4 == S R e il L2 s o TP TS 23 s o 1 1 D W Rl S R D T S
B,
3 RS0
3.1 Logistic B34 R

MR KR P ER R BRI EE PO S ERE, &P R — R
FRBITEIFEHRHM . M, B KBk, B FAMAAKRA AR o KK, FIERW
Bl BT, g4k, KR, BEREZEAR ., WENERS S W5 LA 2 R
FUR KA TEENEE, £1 £ 2000 F&MER Logistic B [AIIF 4558 |

F1 2000 F & T HF A XA Logistic BHEALER (p1E)

Tah.1 Results of Logistic regression for different land use types in the year 2000

o ﬂﬁ; * it #hit =3 A REEL R
1R —0. 141 —0. 148 0. 166 —0. 148 —0.223 0.711
=5° 0. 868 —1.507 0. 984 3. 168
3% §°~158° 0.325 —0. 807 0,614 1. 606
i3 15°~28° —7.946 —0.327
=257 0. 350 —0.351 —2.553
it 1. 556
I b4 —0. 441
Gl 7RI —1.082 1.003
[E 0.337 —1. 641 1. 486 1. 608 —0.438
[iiigsi4 —0.588 0. 564 —0.763
BB EABRNEERS —0. 229 —0.016 0.112
iz} FIME AN RERSE —0. 539 0. 095 —0.061
=3 IMERRSMNEEER 0. 007 —0.009 —0. 479 0. 039
ESIRCIR DR =S g =R = 0. 248 —0. 270 0,177 —0. 483
B RSN EITES 0.045 0.010 —0. 284 —0.049
kL 1. 658 6.561 —7.342  —1.213 2,772 —35.180
ROC & 0.873 0. 794 0. 782 0. 844 0. 978 0. 927

K 1H, BIERE Logistic FAEMIAFRE 2 B 2 8, 0 #F R 20 & % A 42 8 10 5% i 5 2 ) 1A
M Expp) fEABETERNY, Expp) RRFHMNRETHS AR ESH W, KB ER
FRALEFEM NP, HHP AR R RS, B, £ 1 PHHLE Lo-
gistic A TR EFET 9 MEBELE, % Exp(p) K MEFIK K K, <57 894
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(2,381, B (1., 5T~15"Z AL (1.385), BRI A RIEIEE (1,281, F W
FREMRIEER (1.0od6), IR 0.869), BINLLL EABMEIEER 0.795), Jbik
0. 6440), BINEABRMEBIMEE (0.583)., WP ALUEY, HILERBEHINLEZ R
FAIEEMMZE, FE, S ESE < I EH M EE S FWER 5 ~157
) A0 5 M

MRHLEY Logistic BIH TR AT 12 MERL R, 1% Exp(® EHRMEFIKX A, K
FF 267 B (1. 419y, BIN AR REER (1.100), B LN RIIES

010y, BIRHERAMREES (1.o07), FINRELU EAMKREER 0.935). &
%}y: (0.863), EWM A EBIEIEE «0.764), PO (0.556), HWEAE 57~ 1572 [A) B 3 e
o6 ARIE 0,339, BE<SCR B (0. 222), BBE (0. 190,

FHLEY Logistic BIA T FREHE T 10 MEREL R, & Exp® ERDMEVKK KA. &
WL 417, R 2.720), WE<S MM (2.676), WETE 5T~15 MM (1. 848),
A3 (1.757), FMRMERITEE B (1.193). Bk (1.130), FIMHEERANREESR
(0.991), BURFABRMBITIES 0.941), HWE 25" 0. 700,

o T FAth S 2 R R R B (A A 0% R AR AT AR A RE R 4T

EIHEE RS, RA T Pontius %2 H 1 ROC (Relative Operating Characteris-
ties) F¥EFTH @R, Y ROCE KT 0.7 B, "T LUK BT i i 3R 3 R &= B H i iF i)
fRRERE ), IXE, A= S HEREMRE S R, ROCHEBE 0.78 L E, 7
WERRAWHENRAERE, WEE TE MR TR, M3 &5 R
6 7 18] 20 i i 2208 | A
3.2 TFATAHEERLER

N CLUE-S B84 47 =5 () B 48l 72 78 48 & 4 i b ) T A9 5% 18] 90 A 1R 20 o I
b LS 2SR R N VR G oA o 1 S a3/ 7 N~ 5 O 37 0 <8 N A = . !
FTRBAIT TR BECAEFE, EAELL 1967 F 9 b MR A 25 R SodE AR AE . BERL 1987 R &
H ) AR ER O, R 1987 R SE bR Tt R F B o B A R T s (BIAR 3. Bl 1)
**:M%Mfulw ) 5K B b MR A TR EOEE S AR, BRI 2000 9 9 ) H A RDR
W FHH 2000 F 0 SEFE MR A B RS R DR 5 (BIRR 3. Bl 2), MELHIEI S
'leIZEEI’JEﬁ%XTITLTU\%tH, B R AR, L H R W BT T2 s it | bR A
NN O T~ 2 N

F4h . AT LA Kappa T8 85 & & Hb S B B8R

Kappa= (Po—P¢)/ (Pp—Pc¢)

HoA, Po = IEMEBIAELH (observed proportion correct) ;

Pe = BEWLIE L TR E ML #] (expected proportion correct due to chance) ;

Pp = BHESEBFNT EMEBLHE (Proportion correct when classification is per-

fect),

TRAE 1967 F (9 B BT 1987 F = M A AR B0, BEI0LIE o 19 3 4% B0k 65302 >,
SRS BN 87.921% ; BT IRAE o AN R R, A WA BE HL RSSO0 F B IR R 2
Pe=1/6, i

Kappa —(Po—Pc) /(Pp—Pe) = (0. 87921 — 0. 166667) /(1 —0. 166667)
=0. 855087
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FRYE 1987 9 09 HdE BE 4L 2000 F MU F) AR GO, B0 IE R 0 M A% 208 67483 A,

SRS B 90, 8776 %, [RIEER A,
Kappa = (Po—Pc)/ (Pp—Pc) =1(0. 908776 —0. 166667) /(1 —0., 166667
=0.890531

W, PR Kappa HI3IE R T @K, BHIERES NHEDN.

FHEIEH MR, BRI ENHT CLUE—S SR 2 A BB, H B B2 1h 1
e AR FE AR H . 3% 2 B R T b i i X %) 4 1l 1) A R 0 52 805 Y s 1R R,
HE B DS — B A, Bk, 7ESebr Bt ot F) H B BcE 2 A0 R 45 A
SWIIMICRE SRR, MBRFERZAENZET LS NmERE, SERNENERTE
J B %) 2 = b A1) 7 A B 7 1A) 93 AR O
3.3 REITHAATHEBES

Y F CLUE-S BEAYAFIF B4 17 1967 ~ 1987 £E M 1987 ~ 2000 4 KU _E 7 #i1 X 1 b
PB4, B, 2 H T X Rk LA HE R TR NZE TR, X
H o Bh 2000 9 0955 Br R H BCE 8 BE L, &5 & U T B E X IE 78 S5 B AR AL AR
EIEOL, Wt =Fh s &= KRR B A ) A 7 R A AT AL

FHEa, WIEWHET IS EU ERHEE, #Ef 2010 F8, 8PS mHR
22275hm®;  [A) A 2 0 M T AR 4 0 20 %

FEDL, REMEAE 25 EU EMHHEE, e 2010 £, BHILHK 7425hm® ;
[ B 2 T ) i T AR 388 B0 20 %%

FE e B 2010 Fa, Prib43H0R AR HL, R %A I8 20 %,

A5 R WL R 3, B 3,

M=MFROEDERATUEL, BRI SR TREEME/SF. CLUE-S & Ay L)
B HEM MBI L R E AR, MO T BRI AE &, AT & T EMRE RS
AATHEMIBIE, FEELFNAREE S E R E R T, XELEEL B9,
B2, WPRRRMAHBHERMEL, 8077 CLUE-S BRAES TP HMA RS £
SHERR T TmMEGEZER, ATLUENRECFEREMNEEA R .

1 GigIe

KL, CLUE-S BEAY S Fal, B4l T RPEM LdFHiX 1967 ~1987 & F1 1987 ~ 2000
o | AR e R A a5 e o L I S E R 7 N SIS 1V ol B 0 = R A
Kappa FEEI KM, BN E T REMER, XU CLUE-S A EH FiZ X # LUCC
B0, B A TR AR SRk A - M ) A AR bR R AT AT Y,

CLUE-S # R 1) & 4 i 2 n] DLE B B A H B E B s R 8k, BE
A, BRIMESET A TR SO EL, KEFRK, FHF AL, KIEM EiF
X A R B B AR UL R s h 2, LHEKM AP m ARGk, K
I, 7E AR SR b R F AR R AR Ak A R TR o, R R AN R R B R R e SR AR,
KA TR ESHN LA AH B EFLFEE L, i, —BE#fE T HRRR A
B, OEWRIA, HFLEAEA, FHRmA, EMRN T ARRP XA, & LA R
0N R 1 I N Y (VA= 0 S A (T = N = R |11 - SR W RN O - ) G R e L
CLUE-S BRI fEsChr i T A A R A A SR R M E A EZEER, TUENREX



2 # BAAE S, KENLEBX 2Pl S8 211

FRAGMEZARET .

FEEE AT, AN HERSE N s TR B AN L5 E
B N H Logistic B4 b5 7735, 5 1 6 £ KB L X b A f 2 A i) = 23
Hor, M4t a5 R AL TS B TR B IR R BRI K BRI, X 1% i A h
FrAI T ab a7y, B, R AND . @5 STEERRMRE PO, gAML
WA R R, O BERE R AR, Bk, FEEMEATIERE T -G ERIAt S
ﬁ VI E IR R, MAh, R AR, RRANZEREGERUMERN, MEARRERE

50 A PR R M R0 R S M i AR AL
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Simulation of land use dynamics in the upper
reaches of the Dadu river

BAT Wan-qi. ZHANG Yong-min, YAN Jian-zhong., ZHANG Yi-li

(Institute of Geographic Sciences and Natural Resources Research. CAS. Beijing 100101 .China)

Abstract ; Based on remote sensing imageries of 1967,1987 and 2000, and a digital elevation
model with a scale of 1;250000, the key forces driving land use change and controlling land
use pattern in the upper reaches of the Dadu river are found out from such biophysical and
socioceconomic factors as terrain. elevation, roads. water system, urban and rural residen-
tial areas, and then the probability maps for each land use type are created by using Logis-
tic stepwise regression. of which the goodness of fit is evaluated for all equations with the
ROC (Relative Operating Characteristics)method. In this study, CLUE-S model which has
the capability of modeling changes in quantity and location simultaneously, is applied to
simulate temporal and spatial changes in land use from 1967 to 1987 and from 1987 to 2000
for an area of 18665 km® which covers the counties of Rangtang, Jinchuan and
Barkam. Comparisons for validation between simulated land use maps and actual land use
maps of 1987 and 2000 find that Kappa index reaches to 0. 86 and 0. 89 respectively, indi-
cating a successful simulation. For a better understanding of the future land use changes in
the region, the same model is further put into application to predict spatial distribution of
land use changes in 2010 for three scenarios associating with current governmental policy
of "grain to green”". The results of scenario analysis demonstrate that CLUE-S model can
play key roles in land use planning and ecological construction, and is also a key part of de-
cision-support system. In the scenario analysis, the changes in quantity are specified on
purpose, and thus the simulation is focused on land use changes in location. This is he-
cause land use and cover changes in the upper reaches of the Dadu river are mainly driven
by policies, especially for forest land and cultivated land. and changes in area are usually
determined by government. Therefore, such an application of CLUE-S model is more suit-
able to regions characterized by policy-driven land use change, in which once the changes
in quantity, such as areas of forest cutting, afforestation, grazing-forbidden, or planned
reserves, are specified. then their changes in locations can be predicted with the same
model. Furthermore, the spatial resolution of modeling can reach to a level of single grid

cell.

Key words: upper reaches of the Dadu river; land use change; CLUE-S model
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Fig.1 Comparison of actual land use map(a) and simulated map(b) of 1987
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Fig.2 Comparison of actual land use map(a) and simulated map(b) of 2000
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Fig.3 Comparison of different land use change scenarios
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