demt REFSHMH AR 544 %5 11 20184F 1 H
Acta Scientiarum Naturalium Universitatis Pekinensis, Vol. 54, No. 1 (Jan. 2018)
doi: 10.13209/j.0479-8023.2017.137

3T CLUE-S BRI 58 H s bk i B
- B H AR AR i) 23 B4

R RXH EAFR FERS

JEFK2EIE T 5508, dLE 100871; 1 M (F4E#, E-mail: scli@pku.edu.cn

T At OB T R U ) R R R oK, WE BUIRAESE . B A R AR IR E 4
ot R FH SR ol P S AT A A O R, A b R SR S T 45 - b ) P S AR R SR 1 s
JEFI ] CLUE-S A6 B READUA [7) € W% T 50 H 3 0 v 28 b MR A I 23 R 200 0 5 SR 6 1, 16 S [R) - ) A SR et
T, 2020 4F4% 25 - 1l ) F 2 T8 () T AR 23 DA% R 5 2010 ARG B8R TA] o IR 20 482 56 s A I B4R 250 7 K Ry 4
fiE, L b A 2280 km?; AR L4 4 MG T Bk b i B A, SR N 3611.4 km?, {HUBR b R 4 45 A 25
JH Hb B D AR F AR W LB b D S AR, R 3082.13 km?, {HUBKHE | R b R K 3538 i
3726.4 km?; LERTTHREACHE T, SRS BRI 0 (0 3375 km?)abh, HiAb A% A LR S B0 A . e
25 (Al SR b, 4% SRR R FH 2SR A B AL 2 1 DX B A s A Dt 0 B8 R b U v R R, AR
AR A A AT SR ) A0 0 X5 A 25 P b 1 3 n 22 Hh BRTE 30 b s DR D R e L S R AT L b s RS P ) R
JR SR A A S A T BT, BF ST 4 SR AT LA e S TR A ) - A B BOR SR 2 %

KR LR AR CLUE-SAR AL, RUA B i

hESEKS X826

Simulation of Temporal and Special Land Use Changes in Jing-Jin-Ji
Urban Agglomeration Using CLUE-S Model
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Abstract For the land use demands of Jing-Jin-Ji urban agglomeration cooperative development strategies, four
kinds of land use policies, i.e. status quo continuation, food security, nature protection and urban expansion were
made. A modified Cobb-Douglas utility function was developed to quantify the influence of different policies on
various land use demands, and a CLUE-S model was built to simulate the spatial and temporal evolution of Jing-
Jin-Ji land use under different policies. Results show that, compared with year 2010, great changes occur on land
use areas and patterns in the year 2020 under different policies. “Status quo continuation” is characterized by the
continuous expansion of urban groups, increasing the construction land by 2280 km?. “Food Security” significantly
increases the arable land by 3611.4 km?, while reducing the ecological land including forest and grassland. “Nature
protection” greatly reduces the area of arable land by 3082.13 km?, while increasing forest, grassland and water
area by 3726.4 km’. “Urban expansion” substantially increases the construction land by 3375 km? while
decreasing other types of land use. Spatially, every land use policy has its significant regional characteristics in
land use conversion. The increase of construction land always comes together with the decrease of arable land,
which tends to occur in the existing urban surroundings. The increase of ecological land is more often seen in
Bashang plateau, Yanshan Mountains as well as Taihang Mountains. This study has great reference value in
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designing optimal land use policies, especially in the gradual implementation stage of the Jing-Jin-Ji collaborative

development strategies.

Key words land use changes simulation; CLUE-S model; Jing-Jin-Ji urban agglomeration
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Fig. 1  Structure of CLUE-S model
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Table 1  Annual transition matrix of land use types (cell number)

A A Hhith A Hiih K s dath:l) KA
Bt 26945 0 0 9 1 6
b 0 11023 6 3 0 0
FHh 1 0 8678 0 0 0
Kk 9 0 2 1453 0 1
jesidaihiin 133 11 19 7 4620 1
R FH 0 0 0 0 0 496
F2 WRIHAARBEREERFE
Table 2  Policy regulating factor value of current land use types

A S Bt bS Hiith pie:4 R H A AFI H b
Bt 0.99996 0 0 0.99397 0.85368 0.99689
Mt 0 0.99991 0.88377 0.95742 0 0
Kt 0.24265 0 0.99988 0 0 0
KAk 0.32739 0 0.25183 0.99931 0 0.74403
FER FH A, 0.95922 0.82688 0.91272 0.95795 0.99979 0.90482
AFI I 0 0 0 0 0 0.99796
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Table 3  Policy regulating factor value under different strategies
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Table 4 Demand of land use types in 2020 (m?)
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Table 5 Information of driving forces
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Table 6 Results of Logistic regression

IR WAL ALK b3} 3 i FE(DEM) SRR B NE A3¥J GDP
i 6.66312 —0.39366 —0.00161 —0.00991 —0.00024 —0.00006
Mth —9.60672 0.27058 0.00204 0.01261 —0.00216 —0.00011
Bl —3.69565 0.06816 0.07389 0.00107 0.00266 —0.00141
K8k —3.27567 —1.52989 —0.32513 —0.00041 0.00297 —0.00109
FBE —3.05184 —0.35497 —0.45405 —0.00104 0.00230 0.00041 0.00012
R Hb —8.20948 -0.20309 —0.87807 0.00244 0.00687 —0.00054
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Table 7 Results of ROC test

b A 2R ROC
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FHh 0.752
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B 0.852
AFIH b 0.828
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Table 8 Transition rules among the different land use types

i T T
i) 1 1 1 1 1 1
it 1 1 1 1 1 1
Hiih 1 1 1 1 1 1
pie:t 1 1 1 1 1 1
FER b 1 1 1 1 1 1
ARA 1 1 1 1 1 1
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Table 9 Elasticity coefficients of land use types

) 2R HH i R AL
Hih 0.7
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Bt 0.5
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A 0.2
A HIHb 0
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Fig. 2 Land use simulating spatial pattern (a) and real spatial pattern (b)
RI10 2020 FERBFETIIMARAXEERE S
Table 10 Land use area of different strategy scenarios in 2020
PUIRAELE: WEZS ESANSECS WY R
IR
AV km? i /% T /km® i /% AV km? i /% T8 /km® i /%
B 105828 49 111119 52 104426 49 105609 49
i) 44080 21 43022 20 46284 22 43861 20
T 34284 16 33226 16 35998 17 34065 16
KAk 5764 3 4706 2 6052 3 5545 3
AL 21900 10 20842 10 20498 9 22995 11
A 1840 1 782 0 438 0 1621 1
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Fig. 3 Land use spatial pattern under different strategies in 2020
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Table 11 Land use change amount compared with 2010 under different strategies (kmz)
AR IR PR AELSE WEZAE SIARER/S BT R
B -1680 3611 -3082 -1899
My -40 -1098 2164 -259
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