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Abstract; Land use and land cover change is fundamentally important for studying global environmental change and
sustainability because it has great impacts on biodiversity, ecosystem processes, atmospheric circulation, environmental
quality, climate change, etc. Simulation modeling has been important in the study of land use dynamics and, recently,
agent-based models ( ABMs) have been developed and applied in this field. An ABM is composed of a set of agents
interacting in a common environment. Agents have the following characteristics; goal-directed, autonomy, social abilities,
reactivity and pro-activities. They can interact with one another and with the environment and complete tasks autonomously
without human intervention. They exhibit goal-directed behavior, have their own problem-solving capabilities,, and are able

to interact in order to reach an overall goal. Agents perceive, produce, transform and manipulate objects in the environment
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and reach autonomy cooperatively by sensing activity and modifying their environment. ABMs have an intuitive appeal for
simulating complex human-involved processes. They are able to explicitly model individual decision makers and their
interactions and simulate complex human behavior and decision processes as they are affected by socioeconomic factors. In
urban studies, ABMs have been integrated with human behavior and decisions with cellular automata architecture. In
ecology, individual-based models (IBMs) were developed at the end of 1980s which are similar to ABMs in several ways.
Now ABMs have been used in economics, sociology, psychology, finance, urban simulation, and other fields. Major
platforms include SWARM, RePast, Ascape, and CORMAS. In this paper, we attempt to outline the basic concepts and
general modeling framework of ABMs, discuss the pros and cons of these models, and explore their future directions in

simulating land use change, urban dynamics, and ecological processes.
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ABM(agent-based model) TJ A BHF A BB IR RL, 7B BRI EL D, ZHUBOL T AR BN fElR, M 22
BRI EAE R AR, B2 E BRI A (multi-agent system, fEF% MAS)
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Fig.1 The reciprocal impact of agent and environment!'”!
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Fig.2 The structure of belief-desire-intension
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HARIFAE AR, REARRAEZMREP LM - : S
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W FEEEREEEMERRBORMES S , EMBOR MBI R S S
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Fig.3 Spatial concept framework of multi-actor!®!
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JHTGHE B 3415 2V 347 % (analytic hierarchy porecess, &k AHP) #4017 + 30 i 3h A28 4k, Li A Yeh
W RS0 N A2 R 45 20 v U0 M7 2 7 o R T I sh A8 A L b 5% % Ward 1] FIBEAL 23R
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HTFRTTAFRERNRE R RRRRE , 3 RSN AS BRSNS, A B
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%, WARE FHA B S M AT, Fat, TR B SPUBL R R K AR i AR R G iR
B, JLPEAE BB BT R TR REXHR A FR R R EE RIS A REE
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B REABR 752 I JOHE B ShPLR B AEZE, 3R AT A S USR5 A A RIEE R o, M T RE 38 47 s 1)
B AR, SIMPOP 2 FANRM DK R FERNN RE, AN ASHE AL iR, &
AN BB RITRML N, W LR R RITHEER . B T AFE R R A E A R BB £ ThRE
EHMBERERT BER, AR ERAERS, BEENEEMNRERBEAR ST IR,
Fernandez Fi| F A2 09 7 B A P O BRI S, 1) A B 720 A A 3R 28 A7 B O 3k oA P S 3 B B A X 9
AT AT TR, B A 2 T LAE B P B AT W B SR R 2 /NP B B AR BB T 3
T B R B BUFELE ReR I, LA K 258 Rk 530 5% 2 18] A A AR P TS B0 7 23 (R 2544 i 3 4k
R T LA s AR
2.3 A EER

FETARE A 2 BEAIZE 20 142 70 4EU5 B2 B, B 1988 4R A BT R A BB — R i,
T MAR R (individual-based models, & #x IBM) FIREMAFEYHENEHAESERBEZEBH X
Ao HBETARE A 2B 5 R R AR E R RS B RS SRR A A h R R B 5k 7,

BRERE T AMERM AR S FER SR EER AN B TR R 5B XR, TR BRI
etk Rt S HA P TAR , B BRI E AR —E BMA, T T B R Ak (A B3t N9E ) B,

Bousquet Fi] & REABERIEHL T 3 FhAI57E Niger WA Y ZREMER I . 7B W PR IR |, RFRIZAT
ARER T EYRENBERF, B Re () A F 0 B K8 317 8 CRFEARFE BT HLE) X158
AR RS o (R, B M 2 g 7 RS AL IR B S5 SR BT N A S AT 8 5 st &89
RZPP ) R T EAREMHSS ARIER, EE RGOSR T, BDI (& 2) 2—F
HEOBAMELR, kg Bis, R 8 CWESBYUR, I HMTE s, BRI EERkAs —%
BIRSEE , XFMAE LR B F BCWEE, B LRSS,

W6 & BB RIZE AR 2% TP DL A, T DA SE S B A 0 MR S BERAT N, DA RCENTTX B AR B9 E
N S , AT BB BB AP b B AT M AR B #F R RGP IR S48
3 HRMEAVARHEERGRIER

HAl ABM BE&T N THAEEF OHE% SR IR SISEDSHE, Fit, FESHMEFE T HXK
HRERNEHMSRE AT RENMARESE, B EE LR IF A FEH SWARM, RePast, Ascape
CORMAS, ZRE2AHE MM RIES BN, XEHGFERERMAMERNEAERERE, FHETUAR
Al BT R, — B EEMAE ST C.C+ + R Java BEERA—EMNERE, FIN, XSR4aEERE M
BHE, A B LI GIS k{4 (U ArcGIS, ArcView \Maplnfo 45) #4544,

AR FGEES TRENEE JUEN L, BRFR NIRRT MAN EERER. #H
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BIFEH, EXERAEEABEOE, FEE SR E M AS B R4 N R ZL B, KIPEABR R

SWARM 25 B &1 ABM k{4, i R Santa Fe BIE A . BIARBTRALT 1984 4, RFASLIERA]
i, HE M REHEERIR R, IRNSERER WY HLRE  ERRENEBSR AR hE)
BRER%, SWARM £Eh C R, FERBRM AR, Bl EEH SWARM £ %45 (£ 1™,
SWARM HA—2& Java B2, T Java B4R FEE RETA AT C U5, SWARM i T BB MK
£ 1780 MEE SMAERDY , EEAFREXSE0T ARG KL . TREXKZHERMIFATS BB
Lo SWARM RERBRER ZNHANEGE, RAE ZrERE, MARETERNOE, B8 THE
K& agent IRG, T ZHA TS AR S HaFF LT,

RePast B A K2%7E SWARM 27 1 FF & 1), EERH Java B, EBMATFHLFAE ™, RePast
e SR R T ThREER , H B E TR BB E L EA K B REFEN agents HE, R EHIK K
pi): 8

Ascape J&£H Washington D. C. Brooking Institute 7 X 3KGF &, B2l Java AR, HAMEA S H
%, BASFA, BAREMHENN, FEUWRNAEMSETRE P, EHEPH 20 ZNETREF ., Agent
FAET scapes 1, 5K A B agents IR AL, Scapes #2441t T agent ZZ HAE K RFAIEF agent 17 KM,
HRME T ERMFESRSEPLH .

CORMAS ( common-pool resources multi-agent system ) J2§ 22 JC agent &40 W ZRFEI 1 , B 7E % E Montpellier
FRE, R T AR EF R AESR . £H Smallialk 47 KK, B4 T 5 Maplnfo 1930, FEM T&
FAASEYARREE S, R & PRE T REEE,

F1 EEEHER(ABM) TERAELE S
Table 1 The major software packages of agent-based model !
SWARM RePast Ascape CORMAS

Brookings Institute, Washington

Tk BApE Santa Fe BF5EHT University of Chicago CIRAD, Montpdier, France

D.C
FF & bt R] 1990 £, 1999 1997 1996
Rk http ; //www. swarm. org ::E;Zf/(;e;:s;;t g;f;;;w;‘ﬁzl;::;es/ http ; //cormas. cirad. fr
FRES Objective C/Java Java Java Smalltalk
AFERREAMER T ) -
BERFRER  ERETHE Java SHEAETS S CESEE ST A, TR
5
REZEMHIR) & Yes A& Yes % No 7 No
BB\ Maplnfo 4y A 14
5GIS &N Kenge/GIS library EEFE R ﬁ’gﬁé '—;HAE‘)’;W ]&m#gjﬁ%
pe 2
ARSHESPE EFR Y 3 SR S5EDED, AARR
FE R G Ak ol HEE5ZFRE Bm

4 FEEAEBELD M ASSEMNE REREFENEE

HHAADEELB N HERBUMBEERE . AISHIRE RN MRS T MR R AKIER
AR AL, I REASARAAT s H A EIE T Y SRR IE>, R SRR, AT S BUE S RS 2hAE
AR

THFATENZ D BRI SEFABRFLHERORNE, AT RS a% S EMESSE
FLEPER . BRI BB R R AT o KPR SRARSK, T DA SE S 4 52 i ) R R 3R )
R, AT B A 1) P A AR (AR AU SR B O

BRI 1A HF SRR ERAN A, EREH THARWTRA:
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(1) % aRpR Y BRB LA R SR PR DR SR AT g , (5] 28 18 A AR T, R O D SRR 2 WL BE 4 A 45
A KB T GRS TR, Hhl MR SRR 3R —E R AT R o L3R R
SHBEHE R KRG EARA R, RS St Rl R Rk, BTk EREHETHE
— AT 2 TSR ZER . BT — R AT A B SE 4 R + 3 A R R . REE BE
RRE SR MB R DR bR AR R AR E AR AR RIAL 9 RS 28, T 4 Tk
RIAT AR, IR B SR, B S KRB A R B, 78 A L R+
FRA R PR P R AR B BRI EAF S ™

(2) BREMEEH SR RETF E AR LA AshAS SR, RREMARE R MPSRE L,
HIRANT JUHL B SIPUERIA B , T Al S 20 R AR B SR 4L T vk . BRI AL RE 2R R
GRIFZTLR ATo8E (REE) KBBIA T, XETUR TR IR, AR T BRARRK R RN E
KRG . ERGP, FEEANTERATHIG, REEANER S MEBEFRARANERER RN,
HRLRRE R TFHS A, TR " B (emergent) ” '™ o B BRMAS RV DARAE AW B AR o, B VT
BHLEAR B N T BB RIA R R R , B AR A B & A T A 42 R AR DUBE A b 3 R A S R K F

(3) A B, 255 SR TR FNZS TR B RO IR, R TR AR7E B A B U P UV R B
F RIS (B EAL SR GUR IR AR X B A o 7 A P S b, T B 3 R R A 2 e R
FREIRE SZ AL LTRSS S ERABEARRARRESEFERS LHARSE R
FRHF- & , AT A T D 2 209 A sh Al R

B A, B BRI B SO BT LM A SRS Rl A R R 2 —  ZE BB AR SR Oy BB R R %, (B
AR FER L S, RRAERRAT B HANERMSH, i THEER RER SRR M, R
AR, FRRERRBHAE AR XR NS RTHEENRREMB N AT, A
ABERM RGN, (BRI RGN T EEE BB E e, VR e FIRS(EA R T M. 2 RBIAEL
BB REFAAT 0 RO, BAMABSRAT A RA MR R et . RARERIEAR GBI IRATER B
o A E R MGURFE EBIRR, R, TSR AT AR R AT VB B ™, &
PR SR T, B MR TR i M R BT R R AR, A RN LR R R A . RE
AU Rk A S BEEAT T B , T SEhm EARSRR AT A ™ o 28R, B IA BB A B A [ e i
B TARRBREANSEERAGERMLERE N,
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