F314E B
20124F09

oo HORL s HEOBE
PROGRESS IN GEOGRAPHY

Vol.31, No.9
Sept., 2012

E T CLUE-SEANE L SIFERX T F BT EH
— BRI B FH & YR X 24 il

H A, ST

(BRPHIIE R il S PR~ B , 122 710062)

O ARSCLL2000 45 TM 8 B2 AR IR B0 DL KK SCOK IR EE R 2k, 25442 ] Binary Logistic .CLUE-S
BRI K SPSS19.0 e T4 v, F 17 R BH 5 - 45 35 XK W IR AR B Anas 1) B B9 e e, H7E I SERn AL T
Jak BH B 5 DX A A A AR B B o b & 30 : O MOK B0 A e B A 25 5 T, Bkt 5ot /K38 S AR
b TR RS/ A b R TR FH b T R A o v a3 s QO AT [l 2 A5 ) R B %L B S IR XK A A
BT G X A MBS R G A SRRk 2E B35 XA 285 B 2000 4119 1.5313 42701 31 2020 48
B 1.5445 42,70 ; T 5 95 [X 9 4 28 355 0 25 0] i 2000 41 1) 68.4901 AZ 7834 51 2020 4214 71.902112.7C ; @ MK 125
V)P0 Ak B ) 25 B mT LA HY  JRSH 5 30 DX A 18 FH i A 2o 25 10 45 DA AR SKe 10 4528 Ab e Shy I i, 338 Yl 2 B
A R T R A R, e R A AR ok B 8 ) DXk T A v 7 S T A ZR AR I D K = R

X # W W EEXKLMIECE ; CLUE-SBLRY ;23 (B4 ; Jak FH

BT AT RS R R S B T 152 SR N
BEIRNY, I s2 B A [ A SRR S K B
PRIZAON A 7 B A% 0, P A 25 18] L A DT e A 2
AR 3 XA ) n] 3525 A Ji 5 B IR A T 4
A, BEA 20 2, AR K R BEIRA AT
JEE IR E AEAN BN, DA T 5 B0 BRI A 8 0 ke
FIAE AR ARKFEE EHISS T F IR R e
J1o P, PEAe e B K L BT, S H L S TR
B 2R B IX I e v R A R A TR . —

IR, [ A AMESE 2 E AR DT T R T K
AIRITSE AR, U 1 HE B 35 R ™. PR B
K A I A S BRI 5T, BT 20 122 40 AR AR
Masse #i2 H 7K ZE D0 AL IRRE RIS, i B GE 58 S B3
J17FK BRI & BT 4G T 20 T 42 60 4F
ARAIH , B2 1L 22 (8 T LA 3R B A A 5
AR R S 7K o IR AR AR o [ XK £
BLIRIC AL IC & AT 58 2 AP FE XK LRIk
Pic AR B IS, SR RO DE AR E R K07

KFs HER.2011-10; 1&1THER: 2012-02.

5 TR A AR AR R A2 LRI 2 H
PR AE ALY | Bl 25 ML B ) K SD AR R
K IEARAR I 2R G0 TR R AZ AL J7 125, A7 7K
FRE &, LIWESE X B R 2 558 F RS 1T AR
b A ERES SR A IE EA Y A5 DL X S 34
B H ARy Bz, LU B Ry X n] 4
KR AR KR B 4 B A oA AR A 24
WARAT R 22 BRI 7 0 IX K £ B
PEATIACEC B s VPR AR T 2 TR AT Y
KGR ARG B e 5T IR, E ISR E RS
[l K G PR - i e 25 18] B 922 S 4R T KB
a2 R (61 T e 1 W =/ £ 8 e
PRZAM, PN A K AR LI BE IR A 25 PRI 8 5 AT
FERFER, B T e [ 4 b X P el T 1) £
AP HK BT R AR,

iR 7K IR A BC B 58 5 1A A i 32
AR , W ST A AR TR B ARAH 2 A S 2%,
ELRETY AR PR AN KT, A 3 1) 52 A
JCEHEATHE o TEULAK R E 7, J L R 28
AT R K L BT e b AT TR,

HEEWE [ HEHRPIFILETH 41071057); B H 5B ASCHE SR8 550157 33 51 K00 H (200911D770025) 5 B 75 I i k2

g A S AR £ TR 3L 4: T H (GK201101002).

TERE I H S (1986-), 55, BRPG P2, W50 A: , NG HIRIME IR IR GIS RYAHICHFSE

E-mail: tianyichao1314@yeah.net

WBEMEE ATEE (1953-), 5, 808, 54 I . E-mail: renzhy@snnu.edu.cn
1224-1234 51



918 HT S 45 - T CLUE-S RRY Y 3  F5 95 IX. - 3 4 AR A 4 1225

HARR] T —& M S 2 (2 gk £ 9%
U5 A B TN 25 (8] L HEAT A L B R 22 A
Y I, ARHIFST LA 2000 A ) TM 2 85 15 i 1R 5
DL B K SCK IR R il , 2545 32 FH Binary Lo-
gistic [A] 4 . CLUE-S # %1 L) f&Z SPSS 19.0 &t 1143 #r
BRA %o Rl PH 85 4 5 9 IX K A B VR A Bl s fa) L
AT TS AL ECE , IR e Al LBl T IX R
K R AR A I

2 IR XA

WA N S R, S
b at e A LN TN U s 2 e B )
Jli, B 4 G IR X A R X B A A
by DX 1) b 38 v g 3 IS R PR R A T R A, 75 31
T G5 D L S B Y S AR A B T
30530 o BF9E XA TR B rp AR (& 1), M kb
34°2'~35°52' N, 107°1'~110°36' E 2 [a] , P4 i 52 3
M ARERICEHE JLEZH)I 2R X
TAIAH 29 788.49 km’, AR PH K £ 320.21 km, FIL K4y
210.70 kmo FEZE AR AR CFAG JFFH PG L
KOBE SATHH 3440 VB IX 336 1S4, HARE
T G R T TR X 520 A T ) 35 + SR IX
ZIS LR R S 5 X B B+ AR IX
[ iOR=R a3/ O TN Al R ) AN
Ji B D PR D IR D R D AR D DL ST
MEL A

JRIC P 1, X ) 2 5 05 A A R P T R S, Y T
PR SR S L Ah VR T M 25 AR B BE B R
A7, FER W= sy, L m) R B v, ok
JBEwEES EEENRG ., G HERE,

&1 5]

. BgE

@ HAIRITTEH:

A BE SR IX
ARV

B IXFiek

— ETE

TR 22 O I S ERE o5 8- v FI I SR G A7)
# o VI 450~1000 m Z (8], 15 i F R 100~300 m,
JUERYR G4 =, 7] 35 300~500 m, 4524 5 5 L BEI AR
2, R b B R S I B AR R 22 50~150 mo AR
i DX A6 e B T i P 2 AU, LR A IR
B  PUZRAr I, SRR 12.3~13.5 C, 24
X H 2T 10~11 CZ 8], 7 HESRAE26 C
PhE L 1 AR N-0.5~-1.5 °C 5 = 10°CHIFRIE N
4500~4700 C. XF SRR TRIEDNAERK LT,
ML IX 2T I & R R TG R A5 JER S
B, HA AT AL

3 HERVRS Bl T AL B

3.1 #iERIE

AT T 18 FH A 5 A 9 e Sl R e 3 Sk
Bl 18 BB 3 BT 2000 4F TM 18 G214
TM Z8i A U8 T [ Bkl 22 5548 ik 55-°F 55 (http://dat-
amirror.csdb.cn) sk o JF 8 BRI T AL Ja BH
B AR A R R A o K SO SRR AL
Pt A FGETHR R DL B MR R . R4
AP0 B 4 5 IR0 A B (R LA =), B
HIE (B P A8 225 )5y, 1210 7)) A7 B X &) 1 (B 7
BN S5y, 2004, 1:25T7) - e A0 P (B PG 4 + 3
BRI, 1987, 1:25J7) AU AR B AL (36 [E SRTM,
http: //strm.csi.cgiar.org, 1: 5 J7) A S 7 &) (H
Bl B U IR PR B o0, 1990, 1: 100 J7) 7K 30K
VR M T2 B A kB T K B R A i (2002-2009
AR, A BH TV TI 7K B K HL(1980-2000 4F) , Jal FH T 45
X B K SC A3 DX et FE T 7K SCFE, 1990-2009 J3

»

14
\‘E

R /m

l%}:lzzs

1i%:360
0 15 km
—

K1 L IR DA IR

Fig.1 Location of loess tableland areas
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Fig.2 Spatial distribution of landuse types of Xianyang loess

tableland areas in 2000
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Tab.1 The ecosystem service value and economic income of land resources in Xianyang loess tableland areas
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Tab.3 The results of binary logistic regression

B S.E. Wald  df  Sig Exp(B) ROC
Ml (X) 0.00003 0.00000 5458371 1 0 1.00003
il (X5) 0.78693 0.06330 154.57405 1 0 2.19665
I (X)) 0.00014 0.00004 9.83485 1 0.002 1.00014
AL WL (X5) -0.00005 0.00001 14.30595 1 0 0.99995 0.708
YR (X)) -0.23676 0.00808 858.02453 1 0 0.78918
A (X)) 0.00275 0.00025 123.46920 1 0 1.00276
W -9.68462 0.93898 10637845 1 0 0.00006
Bk (X0) -0.00005 0.00001 25.64764 1 0 0.99995
FE RN AL (X)) -0.01794 0.00779 529976 1 0.021 0.98222
il (X5) -1.66620 0.26417 39.78330 1 0 0.18896
M W (X) 0.00021 0.00003 64.83631 1 0 1.00021 0.833
GDP (X, -0.09494 0.01851 2630804 1 0 0.90943
ez (X5) 0.11116 0.01285 74.80780 1 0 1.11757
W 27.69403 7.25272 1458042 1 0 10652174.55
Bk (X0) 0.00003 0.00000 78.63470 1 0 1.00003
I (X)) 0.00046 0.00007 46.59125 1 0 1.00046
L WL (X) 0.00013 0.00002 57.80916 1 0 1.00013 0.899
YR (X)) 031434 0.01009 970.26807 1 0 1.36936
T (X) -0.00010 0.00004 8.14061 1 0.004 0.99990
R -5.25831 0.11393 213029151 1 0 0.00520
Ml (X) -0.00002 0.00001 1628720 1 0 0.99998
N (X)) -0.00065 0.00007 96.24402 1 0 0.99935
L WL (X) -0.00016 0.00002 72.52201 1 0 0.99984 0.746
ez (X5) -0.08337 0.01747 22.77347 1 0 0.92001
= (X) -0.00123 0.00036 11.49231 1 0.001 0.99877
R 2.50162 1.41329 313313 1 0.077 12.20227
R (X0) 0.00012 0.00001 88.70943 1 0 1.00012
LT (X)) -0.00004 0.00002 456520 1 0.033 0.99996
YN 108 0.00034 0.00014 5.70010 1 0.017 1.00034
7K, W (X) 0.00025 0.00005 22.79566 1 0 1.00025 0.934
GDP (X,) -0.15527 0.03179 23.85441 1 0 0.85618
TR (X) -0.00718 0.00071 103.33003 1 0 0.99284
I (X5) -0.01839 0.00189 94.63752 1 0 0.98177
W 6.24309 1.29089 2338937 1 0 514.44419
KT (X)) 0.00298 0.00204 213566 1 0.144 1.00298
A FH H GDP (X,) 4.46413 3.18881 1.95982 1 0.162 86.84580  0.996
R (X0 0.00744 0.00548 1.84211 1 0.175 1.00747
(i -240.369 148.0736 263514 1 0.105 0.00000

" B NEIE RS, SE WARifEZE, Wald o Wald Stiti, df N HHE, Sig. MIARERLE, Exp( B )N LA HE,
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Tab.4 The parameters of demand file for land use (hm?)

Oy B X, Mub X R, KLY, BRI X, KRR Y. A3 AEBRGEAOT &Rt
1192176 31056 94864 11152 118432 80.00 1447760 1.5313 68.4901
2001 1190627 31943.79  94846.95 1112295 119139.8 79.05 1447760 1.5319 68.6607
2002 1189079 32831.48  94829.84  11093.66 119847.3 78.81 1447760 1.5326 68.8313
2003 1187531 33719.45 94812.85 11064.34 120555 78.05 1447760 1.5332 69.0019
2004 1185981 34607.76  94795.87  11035.25 121262.8 77.45 1447760 1.5339 69.1725
2005 1184433 35495.55 94778.75  11006.01 121970.3 76.75 1447760 1.5346 69.3431
2006 1182884 36383.34  94761.75 10976.82 122678 76.16 1447760 1.5352 69.5137
2007 1181335 37271.36  94744.65 10947.64 123385.6 75.25 1447760 1.5359 69.6843
2008 1179787 38159.25  94727.64 10918.41 124093.3 74.56 1447760 1.5365 69.8549
2009 1178238 39047.17  94710.55 10889.24 124800.9 74.15 1447760 1.5372 70.0255
2010 1176690 39935.14  94693.15  10860.21 125508.5 73.46 1447760 1.5379 70.1961
2011 1175141 40822.94 94676.45 10830.84 126216.2 72.85 1447760 1.5385 70.3667
2012 1173592 41710.87  94659.47 10801.61 126923.8 72.17 1447760 1.5392 70.5373
2013 1172044 42598.76  94642.35 10772.44 127631.5 71.55 1447760 1.5398 70.7079
2014 1170494 43486.64 94625.23  10743.28 128339.2 70.88 1447760 1.5405 70.8785
2015 1168946 44374.57  94608.25 10714.06 129046.8 70.25 1447760 1.5412 71.0491
2016 1167397 45262.48  94591.32  10684.88 129754.4 69.54 1447760 1.5418 71.2197
2017 1165849 46150.39  94574.15  10655.63 130462.1 68.95 1447760 1.5425 71.3903
2018 1164300 47038.21 94557.41 10626.42 131169.8 68.58 1447760 1.5431 71.5609
2019 1162752 47926.15  94540.05 10597.27 131877.4 67.65 1447760 1.5438 71.7315
2020 1161203 48814 94523 10568 132585 67.00 1447760 1.5445 71.9021
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# 3] 2020 4E Y 1161203 hm?, J /> T 30973 hm?, U,
3N 2.30% 5 B HE HY 2000 4F Y 94864 hm? 5 % 5]
2020 4 4 94523 hm?, Ji 20 T 341 ht’, Jik 2> % Hy
0.36% ; 7K 35 1 2000 4 A9 11152 hm? 1734 5] 2020 4F
19 10568 hm?, J& /b T 584 hm?, I/ % Hy 5.24% ; K
) FH #2000 4E (9 80 hm? 3 % 3] 2020 4F Y 67
hm’, 3/ T 13 hoo?, 980702 4 16.25% ; @7 i A1
PR ety e I B VE P B 1S8R U (S 7 LTI
F 2000 4F A 31056 hm® ¥ % 31| 2020 4F () 48816
hm?, B4 T 17758 hm?, BEHIR Ky 57.18% 5 H T4k ili
A 7R A i, i b T R R 2000 45 1) 118432
hm® 18 % | 2020 4 (19 132585 hm’, 34 fil T 14
153hm?, B2 11.95%.,

PN ) A A AR R R, 3 BRI 7K A
ERC B SR R T G IX L E S RS M
EMAT MR, WECE SOHESE R UER, &
PR XY AR S 80ER B 2000 4/ 1.5313 42 048 Jin 3
2020 4F 1Y 1.544542.5C , 340 1 0.013242.50; 1M 55 35
IX 1) 28 B 25 U] F 2000 45 1) 68.4901 12T 1
Jn#]71.9021427¢, ¥ 1 3.412012.5C.
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7 R W 5T 0 3R AL L A5 A S B A F
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Tab.5 Transformational rules among various land use
types in loess tableland areas

. ik KA

B Mk E . bl &2 .
Hrit 1 1 1 1 1 1
il 1 1 1 1 1 1
) 1 1 1 1 1 1
MM 0 0 0 1 0 0
Kk 1 1 1 1 1 1
A Hb 1 1 1 1 1 1

®6 AERXEI A ARBHITERESE
Tab.6 Stability parameters of land use types
in loess tableland areas
AT L O IS B A B RS RE T

TR I FasE Pk
Hiith 0.8
it 0.7
it 0.5
B 0.9
KA 0.8
ARFN I 0.4
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Fig.4 Modeling land use of Xianyang loess tableland areas in each year
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Land Use Change Simulations in Loess Hilly Areas Based on CLUE-S Model:

A Case Study in Xianyang Loess Tableland Areas of Shaanxi Province

TIAN Yichao, REN Zhiyuan

(College of Tourism and Environment, Shaanxi Normal University, Xi’an 710062, China)

Abstract: Based on the remote sensing image interpretation in 2000, and combined with hydrology and water re-
sources data, this paper evaluates optimal allocation of the soil and water resources in quantity and spatial con-
figuration. On this basis, it simulates the land use change scenarios in Xianyang loess hilly areas through the ap-
plication of binary logistic regression, CLUE-S model and SPSS 19.0 statistical analysis software. The results
are shown as follows. (1) From the quantity results of optimal allocation of land and water, it is indicated that ar-
able land, grassland, water area and unused land are decreasing, while the woodland and construction land areas
are showing an increasing trend. (2) From the point of view of ecology, the results of optimal allocation of the
soil and water resources in the loess hilly areas can reflect ecological value and economic benefits of land eco-
system. It is estimated that the ecological benefits would increase from 153.13 million yuan in 2000 to 154.45
million in 2020, and the land economic benefits would rise from 6.84901 billion to 7.19021 billion yuan in the
20 years. (3) From the results of spatial optimal allocation of water and land resources in the past 10 years and
the next 10 years, we can come to a conclusion that the construction land has increased dramatically, and the in-
creased area is mainly concentrated in the surrounding areas of original construction land. The areas with most
significant construction land changes are mainly concentrated in the Qindu District of Xianyang city and Sanyu-
an county.

Key words: loess tableland areas; optimal allocation of water and land resources; CLUE-S model; spatial simu-

lation; Xianyang
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