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Abstract: The dynamic simulation and prediction of urban space can provide an important reference for the planning and
management of sustainable urban development. The cellular automata model SLEUTH has strong universality and portability
in urban spatial simulation. It'is based on the Monte Carlo iteration of urban historical data and is capable of automatically
identifying urban. growth parameters with minimum error, which has effectively resolved the difficulties encountered in
determining jthe conversion rules when using the traditional cellular automata models. In this study, we applied the SLEUTH
model to perform urban spatial simulation and prediction under different scenarios in Wuhan City. Our findings revealed that
the urban spatial simulation results for the period 2007 to 2011 showed a strong correlation with actual historical data. The
Lee-Sallee shape index was greater than 0.6, which proves that the SLEUTH model exhibits a strong universality and
suitablé simulation accuracy after local correction. Moreover, the urban dynamic changes in Wuhan in 2025 were predicted
under three scenarios, namely, the current development trend scenario, the basic protection scenario, and the strict

protection scenario. The results of simulation under these three scenarios indicate that urban residential land will increase
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significantly, whereas agricultural land, woodland, water, and other land would decrease, particularly under the current
development trend and basic protection scenarios. Under these two scenarios, considerable decreases are observed in
agricultural land, woodland, and water, which may intensify habitat fragmentation, and result in a decline in the quality of
cultivated land, water resource shortage, wetland shrinkage, and other ecological problems. Under the strict protection
scenario, the rapid proliferation of construction land would be restricted to a large extent and water bodies and woodland
would be transformed the least, which would effectively protect natural ecosystem components and maintain sustainable

ecosystem services
Key Words: urban expansion; land use; simulation; cellular automata model ( SLEUTH model ) ; Wuhan
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Fig.1 A map of the location of the study area
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Table 1  Classifications of land use types
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Table 2 The transition probabilities between different landuse types from 2007 to 2011
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Transportation Residential . Industrial ~ Agricultural Water Unused
Landuse types Public Woodland
land land . land land area land
facilities land
2% 38 FIHb Transportation land 99.38 0.13 0.05 0.04 0.07 0.08 0.08 0.17
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Table 3  Calibration results of SLEUTH model
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T el Range HK Step 1 Range K Step 1 Range K Step
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3 AMEIEBBERY Lee-Sallee {EI4 1A 510,82 LA I, UL AR ARIAG 1E 45 FAE# B, B 5 PR 98 X B3 K &
GNP HRE) 4 (EMAL N (LERE) 95 (B R8O M 45 GER S N RED . 817
SLEUTH AU (3R ( Test ) B8, L 2005 4E 0T EA4E | DIAETE i B U A4 22 B2l A A 9 B RUABEAL) 14 40) B
ZHXTIFGEIX 2006 AFEE 2010 47 1) A AR FO I B0 E A TASLA0L 75 220 40 1+ b R AL A5 SR (&1 3) . &
b R FEASLA0 45 SR DA TG Je P R R ORS A 88 9 1 5 T EA T P 5B Lee-Sallee JEARFE BN T BEAR bR ITA
BAUZE R Py s B e =5 W) o B Ve BC P, 25 45 I 4E £y 2007 ,2009 F1 2011 4F 1 Lee-Sallee 458 ZUHK IR Ny
0.87.0.94 .0.67,357E 0.6 LA I, =5 [A] VT L BE LAt iy 5 1 FH TETRR Lo BORHRSC UL ) - b R0 P T R A RS B2 36k (32
4) TR SR T S A A A B b ARSI B U3 A BE 43R B 79% LA I, 2838 T 1l | s H ik
Bl it FE L | T FH b Ml FF b K SsSRIMAR b A B FUUKE B 25035 3] 929 DA I L 7K 3l Ry A 400K 2 A i, AR LE
BNy e B A ASEALURSE FERSAIC, vT BEAZ « IH e ™ AN =l b 3R 3k =7 AR S ), — 2675 YL e K 2% Tl
DRI R A A PR B B0 s 23 b (R ) #8622 I SLEUTH BRI B I E B A e o8 AR sk & 2 9%
ELSRRE

R4 DA BAEURIE RS KRR ERTLL

Table 4 Simulation accuracy of landuse simulation results and the actual data in2007 and 2011

2007 4F 2011 4F
b H A A BN READL T AR ; MU pA FEADLTH AR ;
. K5 . K5
Landuse types Actual Simulated Actual Simulated
N ) Accuracy/ % N ) Accuracy/ %
area/hm area /hm area/hm area/hm

http ; //www.ecologica.cn



4870 A E = 37 4%

20074F 2L

20074 R

L Edndiit:]

. AR

] A SEIER A b
Db

[ BQAEE:

[ KIS

) A

[ S

B3 2007 £ELitF BAEMESESE; 2011 £ T#F AR ESELE

Fig.3 Land use simulation result and actual map in 2007; Land use simulation result and actual map in 2007
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Fig.4 Prediction results of urban growth and land use in 2025 under different scenarios in the study area current development trend

scenario, basic protection scenario, strict protection scenario
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