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Tab 1 Summary of growth types simulated by the 3. EUTH model
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Tab 3 Changearea of land use typesand area percent and rate of resources loss resulting
from urban growth under different palicy scenarios
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33
4 , 2030 CT

CT PP

4 2030
Tab 4 Landscape ecological risk valuesfor Shenyang City in 2030 under different policy scenarios

“ S o E Ail TA (%) ER
0 255 2 348 1 187 1 069 21, 258 0 207
Q 445 0. 849 1 353 0 748 58 702 0 136
0 333 6 008 1 225 2 214 8 303 0 029
0 236 19 856 1171 6 309 2 514 0 029
cT 0 991 5 496 1 126 2 369 9. 035 0 148
0 135 264. 723 1073 79. 699 0. 189 0 053
Q 601
Q 307 2 602 1 199 1174 19 177 Q 205
0 381 0. 834 1 357 Q 712 59 791 Q132
0 291 5 699 1219 2 099 8 755 0 029
0 246 19 163 1 168 6 106 2 605 0 029
PP 0 905 5 273 1122 2 259 9 423 0 147
Q 170 200. 165 1 075 60. 349 0. 250 0 053
Q 594
0 117 2 147 1 167 0 936 23 265 0 198
0 339 0. 872 1 343 0 700 57. 177 0 124
0 296 5 953 1 240 2 182 8 382 0 029
Ep 0. 216 19. 201 1171 6 102 2 600 0 029
1 010 5 895 1 127 2 499 8 422 0 145
0 128 326 082 1071 98 103 0. 153 0 053
0 578




5 : 1273

, 1988 2004 , 2030
739 2km?®, 2004 277. Okm? , 224. 8km?
, 864. 6ha , ,
, CT
1 PP ’ 1
, , EP
, S EUTH
S EUTH GIS
GIS ,
, SLEUTH
, , PP

[1] Batty M, Xie Y. From cdls to cities Environment and Planning B : Planning and Desgn Supplement , 1994, 21
(7): B1 48

[2] WuFE 9mLand: A prototype to Smulate land converson through the integrated GIS and CA with A HP-derived
trandtion rules International Journal of Geographical Information Science, 1998, 12(1) : 63 82

[3] WuF, Webster CJ. Smulating artificial citiesin a GIS environment : urban growth under aternative regulation
regimes International Journal of geographical information science, 2000, 14(7) : 625 648

[4] . . . , 2006, 22(5) : 10

15

[ 5] PRjanowski B C, Brown D G, ShellitocB A, et al. Usng neura networksand GISto forecast land use changes: a
land transformation model. Computers, Environment and Urban Systems, 2002, 26(6) : 553 575

[6] Li X, YehA GO. Neura-network-based cellular automatafor s mulating multiple land use changesusng GIS In-
ternational Journa of Geographical Information Science, 2002, 16(4) : 323 343



1274 28

(7]
(8l

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]
[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]
[27]

[28]
[29]

[30]

, . . ,2005 ,24(1) : 19 27
Wang Y Q, Zhang X S A dynamic modeling approach to smulating socioeconomic effects on landscape changes
Ecologica Modelling, 2001, 140(1-2) : 141 162
Xie Y, Batty M. Integrated urban evolutionary modeling Presented at Geocomputation, Southampton, England ,
2003
Barredo J, Demicheli L , Lavalle C,et al. Modelling future urban scenariosin developing countries: an application
case study in Lagos, Nigeria Environment and Planning B: Plan and Desgn, 2004, 32: 65 84

, . CA . , 1999, 54 (4) : 289

298

Jantz CA, Goetz SJ, Shelley M K Usng the SL EU TH urban growth model to smulate the impacts of future
policy scenarios on urban land use in the Baltimore-Washington metropolitan area Environment and Planning B :
Planning and Desgn, 2003, 31: 251 271
Yang X, Lo C P Modelling urban growth and landscape change in the Atlanta metropolitan area International
Journal of Geographica Information Science, 2003, 17(5) : 463 488
Cogan, CB, Davis F W, Clarke K C Application of urban growth models and wildlife habitat models to assess
biodiversity losses Univerdty of California SantaBarbara Institutefor Computational Earth System Science U. S
department of the Interior, US geological Survey, Biologica Resources Divison, Gap Analyss Program, Santa
Barbara, CA , 2001
Clarke K C, Hoppen S, GaydosL. A sdf modifying cellular automaton model of historical urbanizationin the San
Francisco Bay Area Environment and Planning B : Planning and Desgn ,1997 , 24: 247 261
Jantz C A, Coetz SJ. Analyssof scale dependenciesin an urban land use change model. International Journal of
Geographical Information Science, 2005,19 (2) : 217 241

, , . S EUTH . , 2007, (2) : 50 54
, , , - S EUTH . , 2008 ,
33(3) : 293 296
, , .- S EUTH . , 2008 ,23(5) : 797

807.
Li X, Yeh A GO. Data mining of cellular automatas trandtion rules International Journa of Geographical Infor-
mation Science, 2004, 18(8) : 723 744
, . - . ,2006b, 61 (8) : 882
894
, . CA - . , 2007, 26(2) : 229
237.
, , .. . D , 2007,
37 (6) : 824 834
Clarke K C, Gaydos L J. Loose-coupling a cellular automaton model and GIS: Long-term urban growth prediction
for San Francisco and Washington/ Baltimore International Journal of Geographical Information Science, 1998, 12
(7) :699 714
Slva EA, Carke K C Cdlibration of the SL EU TH urban growth model for Lisbon and Porto, Portugal. Comput-
ers, Environment and Urban Systems, 2002, 26 (6) : 525 552
, , .. CA . , 2002,17(2) :188 195

’ 1 ’

, 2002, 17(4) :509 514
, . . , 1999, 19 (5) : 454 457.

, 2007 ,21(7) : 64 68
PontiusJr R G, Huffaker D, Denman K Useful techniques of validation for spatially explicit land-change model s
Ecologica Modeling, 2004, 179(4) : 445 461



5 : 1275

Research for scenarios simulation of future urban growth
and land use change in Shenyang City

WU Xiao-qging'?, HU Yuan-man', HE Hong-shi', BU Rerrcang' , XI Feng-ming'*
(1 Institute of Applied Ecology, CAS, Shenyang 110016, China;
2 Yanta Institute of Coastal Zone Research for Sustainable Development , CAS, Yantai 264003, China;
3 Graduate University of Chinese Academy Sciences, Beijing 100049 , China)

Absgtract :SEL U TH urban growth model was used to smulate the process of future urban
growth and land use changes, and to explore potential environmental impacts of urban de-
velopment under different policy scenariosin Shenyang city. The S EU TH model was cal-
ibrated with historical data (1988 2004) extracted from atime seriesof TM satellite ima
ges, and the future growth was projected out to 2030 assuming three different urban
growth management scenarios: (1) current trends development scenario (Scenario CT) ,
(2) urban planning and regional development scenario (Scenario PP) , and (3) eco-envi-
ronmental protection management scenario (Scenario EP) , Scenarios analysis showed that
Shenyang City would be faced with sustaining urban expansion, and large amounts of
farmland would be occupied by urban land under all policy scenarios. But , the patterns of
urban landscape and regional landscape ecological risks resulting from urban growth would
show sgnificant differences under different policy scenarios. Under Scenario CT, urban
growth area would add up to 277.0 km® , of which 224. 8 km* would result from the con-
verson of farmland to urban land. And urban development pattern would be relatively dis
persed and complex , which could result in relatively high landscape ecological risk under
no management. Under Scenario PP, urban land showed relatively low growth rate and
urban development pattern would be more dispersed with higher landscape ecological risk
than Scenario CT. Under Scenario EP, urban expanson would concentrate on existing ur-
ban land and show compact development pattern with relatively low regional landscape ec-
ological risk. Smulation resultsfrom S EU TH model gave good expresson for the poten-
tial affects of different land use policies and urban planning scenarios on future urban
growth and land use changes and landscape ecological risks. Smultaneoudy , these results
pointed out the disadvantages of current management policies for urban growth in Sheny-
ang City. Inthe processof implementation of current urban planning scenario and regional
development policy , the government should pay more attention to optimization of urban
spatial pattern and protection of farmland from urban expanson. And, it was necessary to
take stringent environmental protection measures, to encourage compact urban growth,
and to enhance intensive use of the existing land resourcesin future urban growth manage-
ment of Shenyang City.

Key wor ds:urban growth; land use change; scenario smulation; S EU TH; Shenyang Gty



