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Dynamic model construction and simulation study of town landuse for
Longhua area Shenzhen City

ZENG Hui YU Hong GUO Qing-Hua  Dept. of Urban and Environmental Sciences Peking University Beijing 100871
Abstract Based on Multi-temporal remotely sensed landscape mapping data cellular automata model belonging to the indi-
vidual based landscape model was used to simulate the changing process of town landuse for Longhua area Shenzhen City .
The cellular model is constructed to calculate the integrated probability of a particular non-town cell which is just near a
town cell being assimilated into town component. As for non-town cell its transforming probability is determined by the
composite effect of five influence factors which are elevation slope distance to the nearest highway the neighborhood index
to the town-area component and the shape index of nearest town patch within a special searching range.

Simulation results indicated that the rapidly changing of town-area would continue till the end of 2005 . Because of the
amalgamation process a lot of town patches merge into big ones from 1990 to 2005 and made the patch amount decreasing
significantly and the change of patch shape is just contrary. During the simulation period town landuse kept macroscopic
heterogeneity characteristics. There still remains some deficiency in the cellular automata model because it can not tell out
intelligently when and where a new town-area cell will arise.

Key words landscape dynamic simulation town landuse cellular automata model Shenzhen City
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1
Table 1 Elevation classification and the area statistics of different classes
0~30 30~70 70~120 120~200  200~300 300 ~450 450 ~ 600
Statistical parameters m
Area kn? 14.99  128.87 134.44 20.51 16.89 5.14 3.16
Cumulative percentage 4.63 44.40 85.90 92.22 97.44 99.02 100
IDRISI
1988 ~ 1996
500m
1988 ~ 1996
la b c
2
Table 2 Slope classification and the area statistics of different classes
Statistical parameters 0~2° 2~6° 6~ 10° 10 ~ 16° > 16°
km®  Area 161.67 93.06 33.81 31.13 4.39
Cumulative percentage 49.90 78.62 89.06 98.66 100
la b ¢
4
4.1
1988 1990
10 x 10 100
p;
a; = 0.014 a, = 0.001 a3 = 0.012 a4 = 0.019 a5 = 0.031
80%
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2 1992 1996
Fig.2  The real town landuse distribution and simulation results for 1992 and 1996
a b 1992 199 a b

a and b represent the landscape interpretation results a' and b’ represent the simulation

results of the same years

“250 r A— FEREE T 17
g Shape index
200 116 3
g B
5150 F 115 &
= ®
e oL i 7
m;ﬂﬂ 4 &
= &
H 60 I o moME I
" Patch amount LS
L 1 1 I 1 1 12

1 0
1990 1993 1996 1399 2002 2005 2008

43 Y ear

Fig.3 Changes of town patch amount and shape index during

2 the simulation period



4 551
3 1992 1994 1996 ~ T
ﬁ.‘: 15 —o—2010%F
g ~0— 20054F
30% Eg ! e 199641
ST
E £0.5 -
] L
0 1 2 3 4 5 [} 7
4 In(IEILK ) 1n(Size)
4
2005 Fig.4  Changes of the lacunarity index of town patch in differ-
2000 ent years for Longhua Area
2005
1 Gardner RH Milne BT Turner MG et al. Neutral models for the analysis of broad-scale landscape pattern. Landscape Ecology
1987 11 19~28.
2 O’ neill RV Milne BT Turner MG et al . Resource utilization scales and landscape pattern Landscape Ecology 1988 2 1 63 ~
69.
3 Turner MG. Spatial simulation of landscape changes in Georgia a comparison of 3 transition models. Landscape Ecology 1987 1 1
29 ~ 36.
4 Houston M Deangelis D Post W. New computer models unify ecological theory. BioScience 1988 38 10 682 ~ 691.
5
1992.209 ~ 234.
O’ neill RV. Epidemiology theory and disturbance spread on landscape. Landscape Ecology 1992 7 1 19 ~26.
Merriam G Henein K Stuart-Smith . Landscape dynamic model. In Zonnaveld IS and Forman RTT ed. Changing Landscape An eco-
logical perspective. New York Springer-Verlag 1991 399 ~ 416.
8 Clarke KC. Loose-coupling a cellular automation model and GIS Long-term urban growth prediction for San Francisco and Washing-
ton/Baltimore . Geographical Information Science 1998 12 7 577 ~593.
9 Wu F. Simulating urban encroachment on rural land with fuzzy-logic-controlled celluloar automata in a geographical information sys-
tem. Journal of Environmental Management 1998 53 293 ~ 308.
10 LiuJ Ashton PS.FORMOSAIC an individual-based spatially explicit model for simulating forest dynamics in landscape mosaics. E-
cological Modelling 1998 106 177 ~200.
11 Moen R Paster ] Cohen Y. A spatially explicit model of moose foraging and energetics. Ecology 1997 78 2 505 ~ 521.
12 With KA King AW. The use and misuse of neutral landscape models in ecology. Otkos 1997 79 219 ~229.
13 . . 1997 17 5 422 ~425.
14 Forman RTT. Land Mosaic . Cambridge Cambridge University presses.1995.
15 1998 34 6 820~ 826.



