2009. 2

)
; ()
‘S EUTH; ; ; ;
1 TP79 A
1
/
(Luco ,
[1 5]
(Cellular Automata, CA)
tel CA
n (891 | ogistic
[10] [11 12] [13]
(4] GIS ,
1 CA
, VS EUTH
CA [15 16]
:2008 - 06 - 19 :2008 - 10 - 06
(2006BAJ10B05)
(1978 ),

E mail :xqwu @yic. ac.cn

34

110016 ;
264003 ;
, 100049)

S EUTH , (2005 2030

;2016

() :

L EUTH

:1000 - 3177(2009) 102 - 0034 - 08

[17 21]

21 ) )

S EUTH ,
(1988
2004 ) SLEUTH
, (2005 2030 )

21 -S EUTH
S EUTH

(O6L YQY1001)
GIS



2009. 2

[22]

5
[23] [24]
22
5 Landsat TM
(1988 1992 1997 2000 2004 ) (1 10
,1981 ) DEM (25m) (1997
2001 ) (2000 2005 )
1 21 , 2004 ) 2004
90
, 3495km’* 5
4
1
, 5
: (
)
5
™ ,
2 50
100 (a) 1988
™ ,
80% 100 %
DEM
ArcGIS , 60m Grid
, 2004 TM ,
2004 90 4
1997 ™ )
2004 )
GPS , 80. 2%
( )
7
23
S EUTH “ " (brute force)

[25]

60m
, 5
, compare, pop, edges, clusters, Lee
Sallee!®
100 (Monte Carlo ,MC) ,
) (1988
2004 )
(1 (50 %
)
, S EUTH
ROC ( Relative Operating Characteristic)
[26 27] Kappa
, 3
( 1 .
() 1988 2004
, (b)
2004 ™
() (),
( 1 (c d)
1988 2004
, 2005 2030
2008
2004 )
2004 2008 “ "
100

35



2009. 2

1
() () ()
b (%) c (%) d (%)
0 80 100
50ha 20ha
0 80 100
100ha 40ha
80 80 80
0 120m 100
100 20 240m 60
0 20m
240 480m| 20
100
0 60m 100
100 60 120m 60
0 60m
120 240m 20
0 30m 100
100 100 30 60m 60
16ha
60 120m 20
>5ha 100
0 40
60
2008
>21% >15% >15%
24 ) 2004 , ArcGIS
, 50 % Zonal Statistics
241
3
6 31
(NP) (L PI) , 0. 48
(AWM PFD) 0. 67
(MNN) (CONTAG) 30 72
(cr) LPI 36 29 52
, (28] “ DNA"! 1988 2004
(29 30] 16 , 1988
321 2 km? 2004 462 3km?
43 9%, 8 8km* 27%
(291 2004
cr , 428 6km’, 1988 107. 4km? ,
242 6 7km? |

36

(2005 2030 2000 2004



2009. 2

26. 2%, ( 2
, Kappa 0. 782, , ,
ROC 75 7%, 70%( 1), 2030 804. 4km*> 708 6km’®
S EUTH , 100km?  200km?
16 3 6 (2 3 ,
(8] 26 ,
17. 3km? 13 2km* 9 5km? ,
8km? ,2005
2015
) , 2016
H
i d
5 ( 2
950
900 | )
0 10 20 30 40 50 60 70 80 90 100 4; 800 | —— PR ETR(D
TBE % (%) -l :
= AT R BTIEAL -
1 1988 2004 ROC B 6s0f T RO,
B 600 22
32 550 |
500
3 , 450 : T
' s ~§§\ S S S S Y
( 2 , . 2030 b
910. 9km? 2
2
() () ()
2015 584. 0 571 7 552 7
(km?)
2030 910. 9 804 4 708 6
2015 16. 8 16 4 15. 9
(%) 2030 26. 2 231 20. 4
2005 2015 121 7 109 4 90. 5
( kmz) 2016 2030 313 7 221 3 146. 8
2005 2030 448 6 342 1 246. 3
2005 2015 11 1 99 8 2
2016 2030 20. 9 14. 8 98
(km?)
2005 2030 17. 3 13 2 95
( 3 ,

37




2009. 2

» -
3

- ¢
.:“' sl

AR RRER (1) FREFZEAR (1) BT ERAR (i)
.ﬁfﬁ D%meﬁ 0153 6 9 12km

3 2030
33 )
\ 26 2016 ,
( 4 2016 , ,L Pl ,MNN , ,
2005 2016 , , , ,
IMNN 1 L] L] 1
180 64
63
160 @ 62}
= 61
% 140 5 ol
& 120 g 59
o & 58t
B 100 3 57l
80 ® 6r
551
60 1 T WO T T T TR Y ;\ IIIIIII S YA . ) 5 1 % q
N NN AR A 4 W@; " & @ @ NN We o LR 9;&\
(a) (b)
1500 68
E  1400f 66
1300} ~
1200} s 64
g 1100} § 62
1000}
= oot 5 &0
W 800} & 58
i3 700 @ 56
K 600 s
5 500 |-
B P P PP PP PP EDD I IRCICIN '\%'&' g; '65,"«'&2;‘
,\v@ @fb@ Q\',"Q\'w\ ,\9\ N @' @"\« ) w&ﬁﬁﬁ} oA g rw,Q q,Q r\? r\‘ O 6}
(c) (d
1.170 2.7
1.160 25
g . & 23
P 130 = 21
;\; 1.140 g 19
jf_% 1.130 & 17
7 1.120 & -
E‘xf ’ 1.3
%1110% SR = e 144,,.......’.\.......)L&,.
N @ @ DRSS o W @'"f@' ¥ @5 @w@ '»°\\'»O'»°\6'\9 '\9\0"\9'» @' ¥
k2 Ehr
(e) H
—s— HATBHRETAR —— FHEFEFRERR —— E£XWHERRTAE
4
38



2009. 2

,,

2005 2016 ,
2016 2026 ,
L PI , ,
MNN

(a) HTHRERR
, 84 3%,
4
(1)
© 1994-2009 China demic

2026
LPI , ,
34
5 y L)
354 km® 275 km?>  208km’ ,
78 9% 80.5% 84 3% 26 ,

13 6 km? 10 6 km®* 8 Okm?

1 L (
, ) ( ) ,
7.6% 5 3%
36% ,
( ) ,
, 58 7 km® 47.5km> 29 Okm’ ,
131% 13 9% 11 8%
. e LE L
B B
- por | O KRR A 4
o p | O ER R A
(b) FHHEE (R K ETNER (c) BRI R EME
5
(2)SLEUTH
GIS
[18 19]
S EUTH
39
nal Electro ublishing House. All rights re d ttp://www.cnki.



2009. 2

10
11

12

13

14
15

16

17

18

19

20

21
22

23

24

, . CA [J]- , 1999, 54(4) :289 298.
Dietzel C, Clarke K C  Spatial differences in multi-resolution urban automata modeling[J]. Transactionsin GIS, 2004, 8
(4) , 479 492.

Li X, Yeh A. Zoning for agricultural land protection by the integration of remote sensng, GIS and cellular automata[J].
Photogrammetrie Engineering & Remote Sensing, 2001, 67(4) : 471 477.
, , .. [J] , 2004 , 59(4) :599 607.

, , . 2004 - 2020 [J]- , 2006 , 21

(4) :535 544.

, , . [M]. : , 1999.
Batty M, Xie Y. From céllsto cities]J]. Environment and Planning B, 1994(21) : 531 548.
Wu F SmLand: aprototype to smulate land converson through the integrated GIS and CA with AHP 3 derived transi-
tion rules[J]. International Journal of Geographical Information Science, 1998 ,12(1) : 63 82.
Wu F, Webster CJ. Smulating artificial citiesin a GIS environment : urban growth under aternative regulation regimes
[J]- International Journal of geographical information science, 2000,14(7) : 625 648.

, . [J1- , 2000,22(5) : 10 15.
Pijanowski B C, Brown D G, Shellitoc B A ,et a. Usng neura networks and GIS to forecast land use changes: a land
trandformation model [J]. Computers, Environment and Urban Systems, 2002 ,26(6) : 553 575.

Li X, Yeh A GO. Neural 3 network 3 based cellular automata for simulating multiple land use changes using GIS[J].
International Journal of Geographical Information Science, 2002 ,16(4) : 323 343.

Wang Y Q, Zhang X S A dynamic modeling approach to s mulating socioeconomic efects on landscape changes[J]. Eco-
logica Modelling, 2001 ,140(1 - 2) : 141 162.

Xie Y, Batty M. Integrated urban evolutionary modeling[ A]. Geocomputation[ C]. 2003.

Clarke K C, Hoppen S, GaydosL J. A sef-modifying cellular automaton model of historical urbanizationin the San Fran-
cisco Bay Area[J]. Environment and Planning B: Planning and Design, 1997(24) : 247 261.

Clarke K C, GaydosL J. Loosecoupling a cellular automaton model and GIS: long-term urban growth prediction for San
Francisco and Washington/Baltimore [J] . International Journal of Geographical Information Science, 1998, 12
(7) :699 714.

Clarke K C, Dietzed C A Decade of S EUTHing: Lesons learned from applications of a cellular automaton land use
change model [A]. TheJoint International Workshop on Integrated Assessment of the Land System: The Future of Land
Use[C]. 2004.

Jantz C A, Goetz SJ, Shelley M K Using the S EU TH urban growth model to s mulate theimpacts of future policy sce-
narios on urban land use in the Baltimore 3’Washi ngton metropolitan area[J]. Environment and Planning B : Planning and
Design, 2003(31) : 251 271.

Yang X, Lo CP. Modeling urban growth and landscape change in the Atlanta metropolitan area [J]. International Journal
of Geographical Information Science, 2003, 17(5) :463 488.

Dietzel C, Clarke K C Forecasting California sfarmland loss under policy and chaotic scenarios [A]. International Work-
shop on Transtion in Agriculture and Future Land Use Patterns[ C]. 2003.

, , . 9 EUTH 3] ,2007(2) : 50 54.

Jones, R. A review of land use/ land cover and agricultural change models[A]. Stratus Consulting Inc for the California
Energy Commisson, PIER Energy- Related Environmenta Research[C]. CEC- 500 - 2005 - 056.

Slva EA, CLarke KC Cadibrationof the S EU TH urban growth model for Lisbon and Porto, Portugal[J]. Computers,
Environment and Urban Systems, 2002 ,26 (6) : 525 552.

USGS Project Ggaopolis: Urban and L and Cover Modeling] EB/ OL ]. URL : www. ncgia ucsh edu/ projects gig/ project
_gig. htm.

40



2009. 2

25 , , , . CA [J] ,2002,17(2) :188 195.

26 SwetsJ A. Indicesof discrimination or diagnostic accuracy: Their ROC' s and implied models [J]. Psychologica Bulletin,
1986(99) :100 117

27 SwetsJ A. Measuring the diagnostic systems [J]. Science, 1988(240) :1 285 1 293

28 Herold M, Gldstein N C, Clarke K C The spatiotemporal form of urban growth: measurement , analysi's and modeling
[J]. Remote Sensing of Environment , 2003(86) : 286 302

29 Li X, Yeh A. Analyzing spatial restructuring of land use patternsin afast growing region usng remote sensing and GIS
[J]. Landscape and Urban Planning, 2004(69) : 335 354

30 " : : [J]. , 2006,
21 (4):27 3%

31 , , , , . S EUTH 31

, 2008, 33(3) : 293 296.

Research on Scenario Smulation of Future
Urban Growh of Shenyang City

WU Xiao-ging © ,HU Yuamrman ,HE Hong-shi ,BU Renrcang ,XI| Feng-ming -

( Instituteof Applied Ecology, Chinese Academy of Sciences, Shenyang 110016; Yantai Institute
of Coastal Zone Research for Sustainable Development , Chinese Academy of Sciences, Yantai 264003;
School of Graduate, Chinese Academy Sciences, Beijing 100049)

Abgtract :SEL U TH urban growth model was used to smulate future urban growth pattern and to explore its potential environ-
mental impacts under different eco-environment protection levels in Shenyang city. The SL EUTH model was calibrated with
historical data extracted from the time seriesof TM satellite images, and the f uture growth was projected out to 2030 assuming
three different development scenarios: (1) current trend development (Scenario ) , (2) environmenta protection development
(Scenario ) , and (3) ecologicaly sustainable development (Scenario ). Scenario analysis showed that urban expansion
would be accelerated under al the scenarios with significant differences in development pattern and sustainability after 2016.
The urban development under Scenario would lead to substantial loss of land resource than the other two with higher level s of
growth constraints, and urban landscape pattern would be increasingly complex. In contrast , the urban growth under Scenario
and consumed less land resource and show relatively compact urban development pattern during the prediction period.
This study suggested that it was crucia to take stringent urban planning and management measures to control future urban
growth and protect primary farmland and support system of urban ecology in Shenyang. And S EU TH model is a useful plan-
ning tool to guide sustainable utilization of urban land resources.
Key words:SL EU TH ; urban growth; scenarios; landscape pattern; shenyang city
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