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Simulation and Forecast Study of Land Use Change Based on
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Abstract. In order to explore the influence of land use change and driving forces in the process of urban
development, this paper took Shunyi District, Beijing as an example and analyzed the dynamic changes of
land use types in the study area. Meanwhile,the direction and degree of the transformation of land use
based on Markov model with three remote sensing images in 2000, 2005 and 2010 were analyzed.
Combined with GIS analysis function, the influence of various land use driving forces on land use types
was discussed, and the factors of land use transformation were standardized by using fuzzy calculation and
intergrated by using weighted linear combination method. CA — Markov model was used to simulate the
distribution of land use in 2010. The accuracy of the proposed simulation results obtained was as high as
81.41% , the Kappa index was 0.776 9. The feasibility and accuracy of the proposed method were
proved. Based on the patterns of land use in 2010, the land use status of the land in 2020 was predicted
and land use changes from 2010 to 2020 were analyzed. In addition to grassland and forest, the area of
cultivated land and water continues maintaining the trend of reducing, but the trend is slowing down.
And construction land is still increasing. This study provides scientific support for the planning and
decision making of land use in the present and future.
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Fig. 1  Geographical position image of Shunyi
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Tab.1 Areas and proportions of different land use types

in 2000, 2005 and 2010

2000 4F 2005 4F 2010 4

+ 3 )
. me/ w4 mE/ A mEY B
km? H/ % km? H/ % km? H/ %
it 669.26  65.69 535.64 52.58 549.07 53.89
it 14.92  1.46  24.92  2.45 18.68  1.83
i 3413 3.35 56.72  5.57 50.88  4.99
ML 127.78  12.54  253.53  24.88 349.33  34.29
TR 5k 36.33  3.57  14.53  1.43 1.96 0.19

KA ML 136.39  13.39  133.46 13.10 48.89  4.80

R2 KUSaAFPMELLHAAREE

Tab.2 Dynamic changes of land use in the period of 5 a

2000—2005 4 2005—2010 4

3 A H — -
. mAE e, LA mEE LRI

km? BNSE/ % km’ BISE/ %
B 4t -133.62 -3.99 13.43 0.50
Mot 10. 01 13.42 -6.25 -5.01
B 22.59 13.23 -5.84 -2.06
L 125.75 19.68 95.80 7.56
7K 3k -21.80 -12.00 -12.57 -17.30
SR -2.92 -0.43 -84.57 -12.67

A WA, 33 AT A T I A I 1 B Bk R
PBOR o AR R R SRR P b ) 2 B D

o ash 25536 2 R R FH sh 25 25 R R, 44
JIN R R I /N e B R K LR R b bR M
b, 7K 3R 9 B OR R R 48 /0N | A ) i A A8 Sy
b 24 0 M T A D L OE A S WK T AR BT
HAr ik B 34.29% , B — L M Al H s R R
7.56% , BARARFE T BRIl 5 (A LT - —
A5 a ] A ARIT 5, 3K A 380 32 A /S o
3.2 tiFBATHHTEEIEST

Lh R AT R RS W A 1 AT T A% 2 R 26
T 27 [E0) ) b 265 S8 U5 N IL 2 7 1) LA R A i ) 2 R A
MR, W2 3 4, Horp e B B 00 2 B b L K R
AT AR Rk 2D, a8 FH b R o 1 . G B M B
B RN 239,70 km® |, B AN HBEF L, 55
ST 76. T1% |, LR Ay i A8 B 2 1 R A )R
A3 o5 B TR 11, 79% 109, 51% o AR Hb T R
RS A 380, 322 by B b 0t 2 o 5 ok o R b i AR
WA — 7 A8 R BE0, 32 Hy B R bR b A T R
FHE R FH b 1T AR K R S 5 TR B R 214,93 km®
2 2 el B b R0 A R D 45 TR L B TR 40 R
183. 87 km” Il 25.96 km?, 4% 5] i &6 A 4 1 AL
85.55% Fl 12. 08% . 7K I 1fi B K KWk /b, £ B4 AR
Shy A b R0 AT P b R R P b TR RR A B I, 32
F B b A A 15 P b A TR, 43 ) A R B e A
T A1 34. 18% Fi 64. 48% .

F3 IR X 2000—2010 £ + i F) A EREBEE

Tab.3 Transition area matrix of land use in Shunyi District from 2000 to 2010 km®
Hi bt il A 7K 5] A LIPS
B, 298. 48 4.79 28.26 183. 87 0 22.78 239.70
s 1.82 10. 43 6.36 0. 06 0 0.01 8.25
b, 24.26 5.91 15. 60 4.27 0 0.83 35.28
A3 85.85 0. 65 5.72 225.01 0 43.00 135.21
7K 38k 0.93 0.01 0.10 0.77 0.09 0.06 1.87
R 3 17. 04 0.11 1.41 25.96 0 4.37 44.52
YNy 129.91 11. 46 41.85 214.93 0 66. 68
Hrle 109. 80 -3.21 -6.57 -79.71 1.87 -22.16

T BT X 3% 2000 48 4 bR SR, A AR 2010 4R 45 s F 22

F4 AKX 2000—2010 £ i 7 HEB M EER
Tab.4 Transition probability matrix of land use in
Shunyi District from 2000 to 2010

Bra A EH B KR RAHH
Bt 0.555 0.009 0.053 0.342 0 0.042
PR 0.098 0.558 0.341  0.003 0 0.001
L8511 0.477 0.116  0.307 0.084 0 0.016
AV M 0.238  0.002  0.016  0.625 0 0.119
K3, 0.476  0.003 0.053 0.391 0.046  0.032
AF M 0.349  0.002 0.029 0.531 0 0. 089

3.3 1A AR S EERKEBS T
3.3.1 bR AL G 45 2R 4ty

P 2005 45504 R 330 $cdiE , LA 2000—2005 4
- b ) A A A G B - i ) P 2 B 3 M A o
B, A5 2010 4F ) + b R A 25 AR R . H
2010 4FSE PR A 1 R FH 25 18] 43 A 5 46 40025 SR 17 L
BEYGAE o ASHIFFE 53 500 2R FH 2 Ff 7 v X A AR SR R A T
LR T8
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Fig.4 Current land use images in 2000, 2005, 2010 and land use simulation image of 2010
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Fig.5 Land use forecast image of 2020
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Tab.5 Land use distribution of 2020

% ,2000—2005 4, gt i R R 38 i, i B s 17 AR
SR D T R A Oy R M AR A

TR MY A/ % 20052010 4[], B 3 1T BURE A |- (945 R 4% , 2 i
iﬁ o o F M2 T 2000—2010 4F 07 ], 2 18 F 0 7R 16§
_ 1 35 \ s kAP T O e, B F o TR W A
FHEE 487.99 47.90 (2) R H Zhr UEVEAN T 75 (MCE) By ALt A
KR 0.17 0.02 I (WLC) #E 17 H 3% 8 0@ B v, &5 SR 3R
AR 2.3 2. 08 U 2 BB 7 2 A5 B0 B 3 T T
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