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Fig.1 Accumulative resistance value of ecological sources in 1986, 2000 and 2014
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Fig.2 Accumulative cost distance of core source of Shiyang river basin in 1986, 2000 and 2014
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Fig.3 Land use optimization configuration partitions based on
ecological security pattern

2.4.2 =REIRFHEF Logistic B )2 RLE KL

CLUE-S #7850} 3% 3y A 1~ [ 1 2R ] —AH VR A0
B U S A — ol 2 DX B AMG T B R R ),
A FC ARSI K 5 e PR A B GIS #4772 W4k 3
ik, TR SRR RE B A A5 R AR ELEE T I A
S A A SRR T 1 i 1 A e A R /AN s 0T B R A
WA AN BN AR B A, TR R A s
117 DSBS K ArcGIS10.2 $2 43t 3538 v HL 425 1)
FAE 7 VAT S AL AR B, T8 Rl Ed R s e sk
HESME T, A A GIS H k& T A
Ceuclidean distance) M A] ;= A= 4H B 25 o) 46 SC AR, RN
[ WA P e A A A 30 2R AR . B BIAR
I7) 3% 3y IR 2% R M £ R AreGIS10.2 % 25 ASCIT #%
X, A CLUE-S BA[) dyna clue X3 )5 H File
Converter T HZAE ¥ stat.txt X1, BRI stat.txt A5
A SPSS15.0, WELFHARE., A& HE, EHFELHIA
EAT Logistic [R]VH BASK HUAS [A] 4= b ) F 28 B AR XS T
IR By PR 1 B ) 2R A A [ i o, B AR T AR A
L2 7R

Logistic [M[JA45 YL nT {5 AL 50— B R Pontius %5
) ROC (relative operating characteristics) J7 VA VEAN
HEHHK, 2 ROC>0.7 i, ATk ok sh K1 2
AR IRBERE S, FIH SPSS15.0 fift Logistic RV, [H]
455 H ROC ki Rk 2 pros, BREHiEIH ROC
<07 24k, HAx BRI H 2R ROC {H1>0.7, 451
RIAPTIER 18 AR ) A~ W] LA ff- H figf R -1 b R FH 4% 1)
I3 A e

x1 THRBARUEESXGEiITER

Table 1 Landuse optimization configuration statistic table
.ﬁpﬁj\]ﬁ » A Area/km®  Ti4 Lt Percent/% FZ Xk Main distribution area
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EBRTZLX 10 033.76 2412 FTEAERBELFEALES, M g AR B LL AR s <1 DX oLk XA 1
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Table 2 Regression coefficient of different land use in CLUE-S model in 2014

Bt il

NEGES
LA H 25 Land use types Farmland

g A
Woodland  Grassland

AH ]

Urban and
residential land Unused land

BT 13t 1

Factor description

ROC 1} Relative operating characteristics 0.773 0.790
Logistic [FJA43 2.091 -0.102
Logistic regression constant
AR DRESIX
Ecological function regionalization/km> -0.002 0.003
A g2 X
Land use function regionalization /km> 0.358 0.023
Ty 3 DX Fl Py Rt T A
Woodland area within land use function -0.024 -0.001
regionalization/km’
FFE Elevation/m -0.082 0.010
W FE Slope/(°) 0.015 0.028
AP35 % W it Mean annual precipitation/mm 0.030 0.044
P S Mean annual temperature/ C -0.010 0.054
HWs P 35 Vegetation coverage/% 0.038 0.224
1% ¥ Population density/( A-km?) 0.443 0.103
NI Per capita income/(\-JG) 0.098 0.012
[H 4 1 7= S {H Gross domestic product/10* JT 0.003 0.002
Mk & A% Employment population(A) 0.007 0.003
& Grain output/t 2.391 -0.337
NHg#H 5455 Per capita cultivated land/ km? 0.013 0.0002
PR EIRGER 0005 -0.0007
Distance from urban and residential points /m
BEYATEEE 2 Distance from rivers/m -0.003 -0.001
4 s o
' EF%E@}H@@@%EE% 0.0005 -0.004
Distance from railway and highway /m
SN T H 4 h e TR B
AR & A 0007 00001

0.687 0.844 0.890

0.196 1.434 -4.069

0.0004 -0.003 -0.403 A AT RE X R T 5 A

-0.003 0.0002 -0.0004 LA (3 R ORI A M

0.385 -0.015 GRS U SE R ELPS

0.004 -0.003 0.030 K DEM %4

0.016 -2.089 -1.023 FIH DEM 54535

0.032 -0.026 G B M B

-0.005 -0.0008 A A R Bt

1.886 0.024 -0.003 FIH NDVI 5115 5

0.042 0.067 -0.066 L Z hGevt ot, AN HIbE St

-0.010 0.033 -2.333 L Z hGevt ot, AN HIbE St

0.0007 1.234 -1.888 L Z HGevt ot, e HIbE St

0.003 0.359 -0.003 DR WSE g o i v =D e €U

-0.022 -0.004 0.003 L Z hGevt ot, SN b Sl

0.0004 0.003 -0.009 L Z hGevt ot, e HIbE Sl
-0.004 -0.001 HEAAMEITI LA | RS

-0.004 -0.024 -1.334 AEANMEIC R L A R

0.003 -0.008 -0.009  HEEEAEAMG T LB R AR A B Y

0.001 -0.0006 -0.003  FEEAFAMEITI AL BEALR AR I 2 e B S

Distance from provincial road and township road/m
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Table 3 Land requirements ratios of area and comparisons of land use types based on different simulation in 2030

2014 FIENG R G AR Z L
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A A . . . L .
Land use types Ecologlcal.protegtlon Farmland Prote(;tlon Free devc'alopmzent True scenario in Changed value compare with Changed
scenario/km scenario/km scenario/km 2014/km ecological protection scenario in ~ percentage/%
2014/km’
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Hitth Grassland 12 325.72 10 925.17 10 323.90 10 840.59 1485.13 12.05
o -
it J/&ﬁﬁk.b“" 543.74 522.80 566.95 516.35 27.40 5.04
Urban and residentialland
/KA Water body 310.61 299.76 280.53 216.79 93.82 30.21
AF F b Unused land 18 301.18 2022737 22 166.06 21017.29 -2716.11 -14.84
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Fig.4 Land use optimization result under different scenario in Shiyang river basin in 2030
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Configuration partition of land use optimization in arid inland river basin
based on ecological security pattern

Wei Wei', Shi Peiji*, Zhou Junju!, Xie Binbin?, Li Chuanhua!, Lei Li3
(1. College of Geographical and Environment Science, Northwest Normal University, Lanzhou 730070, China; 2.School of Urban
Economics and Tourism Culture, Lanzhou City University, Lanzhou 730070, China; 3.Management Bureau of Shiyang River Basin, Gansu

Provincial Department of Water Resources, Wuwei 733000, China)

Abstract: To solve the increasingly serious ecological problem and shortage of water and soil resource during the
development of social and economy and urbanization process, the reasonable determination of the land use structure and layout
in future is the key. In this paper, the GIS (geographic information system) technology and the MCR (minimum cumulative
resistance) model as well as the CLUE-S (conversion of land use and its effects at small regional extent) model were applied to
optimize the land use structure and its allocation in Shiyang river basin. First, the correct driving factors were selected to make
prediction map. In this paper, 18 driving factors of land use were selected for logistic regression. Besides, ecological security
patterns were constructed to maintain the basic ecosystem services of Shiyang river basin based on the theory of landscape
security pattern. Second, we set the corresponding land use change and spatial optimizing allocation of the basin in 2030 under
3 development modes by MCR model and CLUE-S model, and then predicted the land use distribution under an ecological
security pattern scenario, a farmland protection scenario, and a free development scenario. Third, taking the optimization of
land use resources as an objective, the spatial distributions of energy exchange and transfer resistance and cost resistance of the
land use resources in Shiyang river basin were analyzed according to the minimum accumulative resistance surface, the
accumulative cost resistance model and the surface dissipative technology. The result showed that Shiyang river basin could be
divided into 6 types which were core area of ecological protection, key area to be optimized, potential optimal allocation area,
key area of ecological protection, ecological restoration-concern area and ecological comprehensive management area
according to the configuration methods. Besides, The results showed that the farmland area decreased by 314.41 km” (about
5.32%), but the woodland and grassland increased evidently by the area of 1424.17 km® (about 33.85%) and 1485.13 km®
(about 12.05%) respectively and unused land also had a great reduction under an ecological security pattern scenario. In
contrast, the farmland area increased by 5.85% in 2030 (about 386.53 km?), woodland and grassland also increased by 7.61%
(229.38 km?) and 0.77% (84.58 km?) respectively, and unused land reduced by 3.91%, about 789.92 km2 under a farmland
protection scenario. This scenario took the land use exploitation and renovation as well as homestead consolidation as the main
objectives, and controlled the urban and residential land expansion scientifically and effectively. In a free development
scenario, the current free development situation and the government macro policy guidance were comprehensively considered
and the quantity and spatial structure development were also taken into consideration. Comprehensively considering the
sustainable development in Shiyang river basin from the perspective of social, economic, ecological development and farmland
protection, the free development scenario is relatively reasonable, and it can not only maintain the farmland increase, but also
consider the demand of the ecological restoration and urban development. The other 2 scenarios can be a supplement for
regional land optimal allocation.

Keywords: land use; optimization; models; ecological security pattern; MCR model; GIS; Shiyang river basin



