BT AESAEERE SR RE A = R BN

P& OHKILST Bz Bssm
(LALIImE R IR 2 530 2 ik~ 0, VL5 4RI 221116;
2 {LVEM e Ray ki ST E HE B, 1108 & 330013,

3. F R RS BV B AL, VLI AL 210095)

[ E) SRR Z AR ERREF, RFAXF—EAXENEL, FAMXRERATAHE, dFLATR
ERA R AELR ER o058 Z AL LA F BRI, AR F 32 TR ALEL E & % JBARIB S TUAF A9« I 1,
XEEXEETRTN K7 5 B Bhhbh, TRBIRBAEASE T LILIBRE T — AW A 2= MR AE B &,
FiB it Matlab Za42 F AR I, |Jg AHM T XA BISATRIEF L. ZERET: WA T AR E R LR F S
frafhtt, LEFETMELEN; LA FEMARARANRTNERLREGRE, TAELASELETRFH “&7
A WAL IR 2 AR LML ARG FEREKA, TRARBELHERAR D TEELESEETR PH“Y”
o ALATASEETRYORMAAZ A RUBRELLZESFZETELA S EMEEREERAT @F K, LA BIGH
FE, TR T AR P IRALL T 69 R o

[ ) WA A, ZREARE; A5EETHE: HMNT
[HE>%KS]): F323.2 [CERFRIRAB): A [XCEHS): 1004-8227(2017) 03 - 0376 - 08
DOI: 10.11870/cjlyzyyhj201703007

SRR Mt 2 (R DR AR C LA O 3 R TR B AZ o N, T AL R (TS, BRI, R R ISR 2R T, AR

DR A #: 2016-07-12; BE AM#: 2016-10-12

EEWH: ExARPIFEESTIH (41401627) [Project Supported by Natural Science Foundation of Chinal; VL7374 H4REl
34T H (BK20140236) [Foundation Research Project of Jiangsu Province]

EE®IN: & &(1986~ ), 5, BIFESE, T, FLHFT AN LHEIERAEE. E-mail: topzcg@l126. com

#EPIEE E-mail: 443666139@qg. com


mailto:443666139@qq.com

MR Rt RN T E A e R BRI ORY . AS R RRE, BRI 2= [t ] Sk L 2eif H A 2 H ARk R,
A7 B M BRI (0 AT R SR S 3 AT RR K o A S b A TR S I A 3 R Y B AL B AR R P AT R, SR
TR, AR [ S 9 KA R HE R AR R A [ A JRIR L, Dy TR 3 SRS 25 Bt — 0 25 S AR AT ™ 5K SR USRS R8N, ARSI
JRFEAIE, MR A O AL (CA) 52 R e SR (MAB) P2 5 D e AR A S AR A EE, IR R A R A AR, B
VA MR RS P A TR BRI RL E AR TR A S SRR A £ 6 PR PR o S P b 2 T 1 B A SR
AT B 458 B S ) BT, HNER T SRR R RICE M EE RGN, MFESE KM, B
RMHE, GaEMGIA s, Bk s TR E R, BTk, AR NESZF AT 7 AN 2 B0 i S B
2 JE PG R R/ B W AT RS AR R B B T S R UL B B, W i TRAIC R 2 8, DI BRI B A, A
BE IR R SRR ™ 0 TR SR FERE— 25 LIS AR BT, DPAR T S A e S PP M PS8 B, 200 8 R/t
ATRCE , ARJF IR IU AT % R AR 1] (AR TR0 s SR b i T 7E A () BT, A U MR P R A S R
L0 2 5 AR RS AR Ay L b T B, SRR T B M MRRORARERE, B AT S AR
TS J] B B0 AR5, X A A S SR IS IR T AR L “ 3 IT4E” iR o

AL, D Bt 2 TR DA S B AR 55 TR R E s B ARG A S Te AT 2 (I B VE VPO, (RIS 255 18 AT iS X i
BLERISEN, LREIXPITT BT S AUAGRCE, Mxte i 5ASAE ARSI &, WA SITH “&7 5 “%7 WTmkEs
HAEP S A AL o STk, AT UUESOLE BN I NIE §, M — A A A A C B 7R, s A
IR TR 2 PR, RIS TR ROl B AR R, (Rt R BRI SR . R SO SUOT i h i e AR S R VAN
FUBEAR A A, A T IZBR IR B S R UL B I DAL IR M T IX Sl AR UEASHIT T8 I 5 ) A S e =2 ) e
W BRI AT R S RE N, R O MR T iL F ) e R 2%

1 BFARITE
11 ESEEE T E®R

FEASAEAMSIEA L, FAZEEBRE .. BIREDRE TAESVERRITFH AR, ol —MWEESRSTH
o fr AR T E S5 B SITR, WZAAIFTESE 2, ATEFONESAI “&7, JFERA <7 SRR
A, HP NRESCEEERAD, SFTIR “E” KA, PR “H7 Kb TR, — ST 8 R AL AR I 3 2 th o
B R/ANRGE s 18 B RO U SR S B A AR o ACHIE T3 T A A (0 BE o0 S - b 2 (8]0 B HEAT VR4, bbb A B 1
P, A BREM . XA SRR AESAOE RN “&7, WM LA “9 7, Hanibks A B E
NSRRI, UL AT SRS B SR - R T RE M 3N, XA E LR “ B

1.2 FE TS B 2 (MU i B T AR

S AR S G P B T AR, BRI R — MEFRIE IR, B IR WA R
FE SR B B 457 M, 8 A5 (L ROCHIRS (0 R PESC BRI, JET SCREASBUA 2 T Rom, BIPET <37
(P ORUHE B 1 2 RS AR 357 b, B US4 R BT MRk 5 BB AN — ) 7 55 387
2, RBAOE RO SOURBUTH, TRICR AN 7“3 M01F A @RS« HR T RIS
ASRIE B, FHIE BRI O SRR s, R R £ 51 B B 100 3 R A BT R I A, Bk Rl
Matlab SPFehSRERSGHL, R 1, MR TEPT AR — P SRR MIE PR b 267 /b s A
I, BG4 TS,



'“95” 5 uﬁ,,':lpm IRIEH - R
b
-' oot
S - ﬁi L :
%S _ﬁ%# T kewEm . A

B ST ESAE BEE A A (e A E ik
Fig.1 Flowchart of Spatial Optimized Allocation for Urban Land Based on the Idea of Niche Fitness
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Tab.1 Evaluation Factors of the State in the Niche for Urban Land Fitness

E3 BLT pree
SRR LA B R F 50 2 T OSRAE 5, FE F TTA B S I S R
QNS S5 A B B er e E R, IR
5 AR 8 B FH M0 335 21 /s
it T ea—
GAREE i HR LA 'ﬁ@mﬁmma@g&ir_’mg, FEAE LB [
HhTE AL AR HE B

A TR A S AL ot B M A AR S B RE KA #fMh=0.2. FME. #hith=04. HERMM=05 WMETY LH=1. &HfE

ERAIR Ei=06: HE@BRIN-08 HT+H-06

TR EI 7 AR 20 P70 SR AR 33 L B AR RN, AR A RN, 3 B RN R TR /R SR UL, DRI T
FAF LTSI T S M (R B A L5 B e B <87 M, AR

/M

M
Sij= [l I S s'.,;‘.m] (1)
I

n=1

A, S RS 14T B § AUMMS RSB & BB “387 8 OSBRI AN S, Mg (3, 5) 55 m B2 R3O0 S s
b3 B RE AR IR

L4 SRBAMIE R “ %7 B R

i LU AR AR RS AR B A R A G B <97, A IS E e O T IR T, I S AT UK 4R
MR A <3 BOPE AT, ARSRA LIRS 2 7, BERATAZCo bR S B J2 Vi B A SOARIE 3 1 IRORIRAE SR, 1 IS A0 T3
BUHML, TRAXTAREGAE “HB7 MER, 262 JIEAE RN, A 2 MR B, TR % B AR A <5 ER
ELAnHibeS A 55 B RIS & B AR AR T 987, Tl C BELE A BARISTE FEUAE B BOARISTE R Y, BERHAn2R C A2 A 1955 1 24838, H
FE B 05 2 JR4ARIK, WLL A RBEHETHER C 1“5 7, sl 2 WpIE R, MR C24E A (928 1 240K, R thee B 55 1 RAB, RI4R
SRZHOHIR, SRR RS A 5B AT fE, BME, E AR R ERT B R H, WEEFELL A NFEAET SN C 1 <%,
AWK 2 4.



HENNERE EEN

P2 3R P 3 v 3 2 T 4 SRR

s AR, 55— B AT SRR B 557 (0, ABEIEAK <57 R NRUET BT, — R i
R 7 A, & (RAICRAEE “ % MR, —RAVSURN S5 KD M FORIRLEERS, 75 AU
LHEA SRR SR, BRI % WOTEFTBOR, THnRAEs 2 TRLRRRECR, “ 99 MM, TR i
I AR

B S i/ SIS (m, mEH1)Z @)
TS/ 168 (m, n)TES2 R

X, S RO “&7 R/ P RS <37 R0, AR 1 Ot IR A S5 AR A B it A2 Sl A
i, RETH AR A B BRI, BRISARROE PR G5 AR SR A (0 347 {8, FREEE R T SRS X SR b 1 A
BEMAE N UAEFR h LA g, e Al B R SR S A AR I . Xk, Matlab R 7 rh HIDUANEREAS BRI 28 1 MR
A A7 RN, 58 2 MERFIER “3B7 ERA, 5B 3 MO FMHE ML ASE BN, 8 4 M —A flag HFE, 103408
SRS BT A2 R R E

2 SLIFF R
2.1 Mt X 5%dEkiE

P T X AL TP g, K=MI0R, BAERILS sk sgila b, a4 BIX. X, LHEX 5FKX, +
HUS AR Y 2 306 k', 2014 4 E RA P 8UH 2 369 1478, SN 232 J3. 2013 S ¥ 597 k', 5 R 25. 87%, Hrbim4l
FiHh 228 km', o5 SAHIFA 9. 89%. UTAF KB A MR K = f IS 1SS, 0 T GDP LUEYY 10%LA sl K, o FILoneg K4
EPHIKF, AR At OB TE, IREULKFARBR &, JUIR 2011 VI B RIATE X, HoR T HOskIX s: 0y, & T e
SR . NI R R IR SR B FY I R (AR AL &, A AT BLRP N (K P s S0 5 s A4 ek, B P DA R 2 R e, ok
WX IR AL T, BEWHT 0, RS TR, T NI AR SCH H iR T AR A0 B S e A b 2 AR AL e B
XM X 2030 SR B, v (B il SR e S ) sE 2%, — 7 e S 2 R 5 EshEAT & H R,
TR AT X IR S TR X AT A (R B



ASCHAE T 73 PR 7y, — AL AT R T (LIRS 45 2016), —J2 TRl 22 A4 2 2013 4R35 T A 1A,
FEREEZ 1150000 W7 MR RS FE 2 100X 100 m, 7T XM H0H /& 591X 468 [7 B S fry 3 L FH e gt 2 T 5905 2025 v g i
.

2.2 HroEsh R

BV AT ST XN AR I P SR IX . KRR R XSS AR IR 3 X, A3 B g sk AR I X, 78 )R SRR
Y 2 () e I O R 2 A% B, £ SRR b 22 A ST Hh ) D AT 2 () AL BE B (42 M i 3t R AT B AR R (2006 - 2020 4) )
PE 2020 A7 M TS IR BT AR AR 617 ka's  ARIEARIRBU A B8 J L A W TR, 1R SCHIN 2030 4747 M T 45 X
FAM USSR 821 k', BTSN DX S0 [ P 3t % 82 100 M, 43 @ Mk SO BT 1

2.2. 1 YA A = (RO A T B 46 R

P 3 2T REIX 2013 4R ORI FTBDIRIE ;&1 4 FEARE 2020 4 i) PRI KI5 308 T A0S 8 5 159 280 P 4 DX 3l e P b ) A1 = [
P 5 2 A SO IT A5 2 2030 SFI BT 2 () LA IO B K 18] 6 R Al Al “ 2 A3 I 2030 SEALMCAC B AR . W HARFEIR
BN T Z AL T RE XA A R 0, FL AR A A8 VT IX AR X I B A g A MM B\ LU B, AR X AL BB (K A A
B R R AR AR, 0 TR IX R AL S TR DAL 4 2 AN S PG BB 00 S e M, T 22 S AT S B P 38 0 4
o HALER AT HRARTE AR A ORGP X K R AT R SR IR R PR AN B BB 3, ORI AR AR 5 A R X O EZ N A 2R
WX AR A LA BB AR AT, A REEh TIRB I &5 . SEURIE AT A R BRI, ARSROHTHE SR b 2 SO 78 TRUC X AT
HRDC, )RR XA R A R AT, JCH ARV IX H ARSI A SR AT R IR S o, XU T AR XN R 7 M AR R IT A
7 DX PR B < S B YRS [l VLA X AR, 3R TFHIFRFEEE . HARE AT 418 k' IO A U SR ARG BAEYLASIX, 47 235km’ it B AETRVLIX,
HA 168 k' FCELE] FEIX . 4EpX 5IFRX, TLEXSTLX & T AMIRRE 79. 5% AW RARK PR ERE MK, JEHRZIL
X, JEHURR BB 77 k', AR 20 SEFHM 4 52, PUd i) L IR FE T BE s SRAR ML AR 2 S pt 2 el B, R 2
SR ) R AR SR IR TX SR o [ I BRAT A LA T B S 1) FAR SRS B AT R B TR IX S IR T DO R — f s AR R
RIESR T, B0 T H AT E AR 2 BRI, X B SR AR R R R B, AR B . A A R A R A R - F AR 1T
s, TRAN T e bREC B T S A A TS R 7 2 XS PO ORI, SR T N T DR R P R AR e



z
b
)

B R

ke gEme  EE . &

HfaRA I ekl T
mﬁl =153 'ﬁ_-

e E R AR e R RE

B3 3 X et ) ERAR B

Fig.3 Current Land Use Patterns of Yangzhou Downtown

N e

o ey

" 1’.- -

5T el 7 L4

P il A K 3

A

s WEEE T bl = o p n S

bl IR R s~ % - . L

i 1:360 000

Bl 4 50 X 20200 5% 55 ] i ki &
Fig.4 Planning Layout of Urban Land for
Yangzhou Downtown of 2020



e
) i -
P45 £ r
- )

s il

[ 2360 000

Bs BETE&SEHERAMBEALTERAESR
Fig.5 Optimized Spatial Boundary of Urban Land Based on the Idea

of Fitness to Its Niche

1360 000

Bl 6 T A s de s {E At SR bl = (5] 4 44 i B 5 Rt
Fig.6 Optimized Spatial Boundary of Urban Land Based on the State
Value of Niche Fitness



2.2.2 HAEGTE KBTI X e

T SC G i A SC 5V i A (R B = A SR P b s R DR A B % R T MRS SR e AR MR, RIERTIRIPOPE R, i
bR AT WAL, N TIESEHARE, WG, B B O R AR s, AR AR MRS <3S
BEATIRBE N MU R, BRI S oo “3&7 EAKBIBVNEY, e “&7 BRI, HB Rt foEis
82 100 A1k, S5RILE 6. K5 518 6 XFLLAI L, Faidfi “a&7 EA/NEATIRB SR E R, FIHAT R BN B BB
PR, FERERCEAR, RBER IS E TG B SRR Y Ik R, IR S A K A AR S EOR, A
SR i e 8 SR AN BT PR IR FOR i S AR RS T LRI s O S el A SO i B AL B R AT SRy, T 2508 1 IR 3t 5K )
HEAEAEER, PR R A WA B R 3t s S Y] & R T R SEBRIG L, W] LR A A T b B g aa B A
TESEGTTEREEN X R RASORERE TASME IR, BET &7 5 “%7 PN, hil2BEEsT
H SR, [R5 8 AR % s He 2 S, AR G iE M R %8 “&” MIfER]

K 5. B 6 SEUTIEH AR R (8 4) R, e e ER TR A, IR BAREEARR, AT B 1) HAR4E
A& 2030 4, 18] 4 W Hy 2020 A7 A AR -5 30T R0 D R A5 R AOSB A R . HERARIE 5 5 18] 6 HOIRBTA T S A B AR
&7 4 BRI s, Zina bt kB 4 A 88. 15%H 5K 5 EE, 15K 6 (ESF M mik 85. 37%, HA IR LI 4 IR
M A 5 5 SEARARL, TP 6 SR T oA R e TR AL, R AR ST B AR FE R, R SCER Y RSB T AL G B LA S
FEAME, ARG RO MRR AT K. FHRE 2020 4, REMAM S KITAIBLAR, K 4 oA A se kst ra
J&, TR BRI IX AR E T 5K, X EA LRURK T 5 AR, A 2030 SESRE T AL AT R R A B, A A
.

3 ZrEitie

ASCNA B E B AR A IR AT 7 R E, B2 7B sy sk AL 5 RAR DU B A BT, SRS
AP RARXA. BRS SR HIURAE IR B S B “&7, TSRS X L a1 “B7, “&7 5“8 2|
PG T — IS RETR AN I AT 7F Matlab rhéfe LS AT7 5UTE e 10 S B i 22 (AL BC L, IF LAz T DON Bl T SIAIE
WEFL, FELRE: (1) Bt 2 A D0 A e BB 7 () B =85 R 2 1) . 8 1 B DR 3R B S R SR T T 20K . (2) Bom F B DRI A v
JCRE T HC BRI U AOAR A, TR AR S RE B 357, SRR Mgy 9k A 22 1B A e M Je e 403 o1 18] AR TEL AR FH S B
PR ARI T O AT RO B RDE B P I “ 347, “387 5“3 IR SRR E — D RITRE S R OB Hh. (3) ASSCIR t 12
T AR AL B S B M s [ DA E B T i B A AT R SRR A, ) s (R R R E SR A A

b GRRIPUE T A FAT B T AR Y P T M R, (B AT RO S B M I A T B A ) b R e T
PRI, HACRE SR TBOA IR, Ry DA s BT I S S AR 3t 2 (R Rl RS RO B o ASHE FE 3 Y A3 3 =22 TR A
WBC BIR LR 5 R8T 2 () o0 H 5 R 3R AR T E P T N 3R, BAT AT HE SRA 1, FTEEIRBUA R RE R M E s, HE
SEIRERI Y HROE R 2 B8N L Ze5F PSSR R, HOR B A AR 2 s, it SRR, Tolk
FIHBAE AN AT QRIS B P OR/ANAS IR T T AT 7R A — i B B 3 SRl 8 R sk i B A i, IR B % H
PREEFI s B R AT 52, R BOR SR N B AT AL AL BC B HEAT B TE . R SRR SR DG I TR 2 MR 22 5 Pl A D 3R 5 ol R
JE R R R SR BEAT R & DGR T AT = RO B, T 5038 H AT SR A A S 2 T AR AL AR BRI BL AR

E PN



[1] HUANG B, ZHANG W T. Sustainable land-use planning for a downtown lake area in central China: multiobjective
optimization approach aided by urban growth modeling[J]. Journal of Urban Planning and Development, 2014, 140(2): 1
-12.

[2] CAO K, HUANG B, WANG S W, et al. Sustainable land use optimization using Boundary-based Fast Genetic
Algorithm[J]. Computers, Environment and Urban Systems, 2012, 36(3): 257 - 269.

[3] ZHANF H H, JIN X B, WANG L P, et al. Multi-agent based modeling of spatiotemporal dynamical urban growth in
developing countries:simulating future scenarios of Lianyungang city, China[J]. Stochastic Environmental Research and

Risk Assessment, 2015, 29(1): 63 -78.

[4] FENG Y J, LIU Y. A cellular automata model based on nonlinear kernel principal component analysis for urban

growth simulation[J].Environment and Planning B: Planning and Design, 2013, 40(1):117 - 134.

[5] OZTURK D. Urban growth simulation of Atakum (Samsun, Turkey) using cellular automata-Markov Chain and multi-layer
perceptron-Markov Chain models[J]. Remote Sensing, 2015, 7(5): 5918 - 5950.

[6] TANRH, LIUY L, ZHOU K H, et al. A game—theory based agentcellular model for use in urban growth simulation:
a case study of the rapidly urbanizing Wuhan area of central Chinal[J]. Computers, Environment and Urban Systems, 2014,
49: 15-29.

(7] & &, 9L, MK, %, 3T CLUE-S BRI X LR AT BIA [T, S5rh®e, 2015, 35(1): 162 - 167, 172.

[LI X, MA X D, XIAO C J, et al. The regional land use layout optimization based on the CLUE-S model[J]. Economic
Geography, 2015, 35(1): 162 -167, 172.]

(8] Wk &, #h f, Be#%, 4. JOMMEOTARERMEDIXT]. PR, 2006, 61(8): 839 - 846.

[CHENW, SUNW, DUANX J, et al. Regionalization of regional potential development in Suzhou city[J]. Acta Geographica
Sinica, 2006, 61(8): 839 - 846. ]

(9] T#H, B &, K £ ETFES-EFESIREMNTFRGEEES X T]. R, 2008, 28(6): 842 - 848.

[DING J Z, CHEN Y, CHEN W. Regionalization of spatial feasible development on based analysis of eco—economy in
Taizhou city[J].Scientia Geographica Sinica, 2008, 28(6): 842 - 848. ]

[10] MOHAMMADY S. A swarm optimization based method for urban growth modelling[J]. Environmental Research,
Engineering and Management, 2014, 69(3): 40 - 48.

[11] BROOKES C J. A parameterized region-growing programme for site allocation on raster suitability maps[J].

10



International Journal of Geographical Information Science, 1997, 11(4): 375 - 396.

[12] ZkF4Le ESMNSHABREY REARIT]. AR, 1997, 17(3):324 - 332.

[ZHU C Q. The niche ecostate—ecorole theory and expansion hypothesis[J]. Acta Ecologica Sinica, 1997, 17(3): 324
-332.1

[(13] BRBHEZ, Ehnks, FFovm. LAA0E B AR K AR A & e v e s ST (0], AR89k, 1996, 16(2): 113
- 120.

[OUYANG Z Y, WANGR'S, FUGN. Ecological niche suitability model and its application in land suitability assessment[]].
Acta Ecologica Sinica, 1996, 16(2): 113 -120.]

(14] A2, BRI, K=, ASCEE R LHAEEYERRG PR T]. 2MREFR (B AR, 1993,
29(4): 219 - 224.

[LI Z7Z, 7ZHAO S L, ZHANG P Y. The niche-fitness theory and its application to the systems of crop growth[J]. Journal
of Lanzhou University (Natural Sciences), 1993, 29(4): 219 - 224.]

(15] #= 2%, HGMh, KRHE, 5 RONERCEEE NS S50 R A il —— DL IR BT ol (], ek, 2013,
33(2): 150 - 156.

[LTIX, GANZW, OUMH, et al. Potential estimation and layout optimization of rural residential land consolidation:

a case study on Jiangdu city in Jiangsu Province[J]. Scientia Geographica Sinica, 2013, 33(2): 150 - 156. ]

[16] STEWART T J, JANSSEN R, VAN HERWIJNEN M. A genetic algorithm approach to multiobjective land use planning[J].
Computers& Operations Research, 2004, 31(14): 2293 - 2313.

(17] Z= &, JFAK, RE%, % EFESM0EEE MO X AR S At E BRI R ——UE BT AR [J].
PR, 2013, 33(8): 972 - 978.

[LI Z, ZHOU S L, WU S H, et al. The improvement of the urban fringe rural settlements land towards urbanization
based on niche fitness evaluation[J]. Scientia Geographica Sinica, 2013, 33(8):972 -978.1]

(18] # M NREUF. 47T R A s ARk (2006-2020 4E) [R/OL]. (2012-03-19).

http://gt]j. yangzhou. gov. cn/gtj/tdlygh/201212/9d102fc4e0fc4890a32fedcf896b0fe7. shtml.

11



