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Abstract: Drawing on the idea and mechanism of natural
ecosystem resolving the optimization problem, the concept of
“Urban Land Ecosystem” was proposed. Firstly, the structure
and the self-evolvement mechanism of urban land ecosystem
Then,
ecosystem’s self-evolvement process—Urban Land Ecosystem

were defined. the algorithm model of urban
Evolutionary Algorithm called urban ecological algorithm for
short was established. Lastly, the mathematical model of
urban development land structure optimization was set up and
could be resolved by the urban ecological algorithm.
Shanghai’s urban development land structure optimization was
selected as the application example. The experimental results
show that the urban ecological algorithm could effectively
solve the problem of structure optimization of urban

development land.

Key words: evolutionary computation; urban ecological

ks H#H . 2015-08-14

algorithm; land wuse structure optimizations; urban

development land; food chain

YT AR P R IR T A B S A A A UG B
PISr R BARIIE S G 0, BRI U A fEME R
RO SERAT . R0 E IR T & R R T UL & M B
2Nl 0D W I B TR 23 P e Y & YA
FEI T R P I AL DRE A Sk i 2 L. SR, 3
7 Hb B IR R A, BiE 1% LT R A& 25 1
R B AL T O J& ok e 5 . WA, i F b
RSN GEM BB R E S, Wi A
A REFFHBCRILT B 4b, 38 5 H 5 AR R
RBC EPESFRBERATESHERZ T,
Wl R WA AR ERS, BRI Yk
B, B IA 7 & T 3, 32 5 1R AR, 23
AR ESHEENRZ — WNFERERMAER
Y, BESTHURTH & R A » BE0 2000 3R T A 152 b
STk,

iz BRI T P b 432 5 100 500 8 Uk ) b A o )
(GB 50137—2011, T 3CHFk( 2011 3877 FH b 43 253
HEY) » 1 MR A o 1% b A Al gk A . AR 8
H AT FEIRTTT P K IR A P b A HCAth A s 15 Y . 3
B AL 35 IR 2 15 b | 52 38 /K ) F i R Atk
Wb, oA, 3 5 38 1 P ot A 58 3k vl A 1 Y 3 L
BV b . & BT P b 1A P b R ST T P b
8. ST R R b AT LR 43 oA FE A A L A B
53R B 55 P Hb A0 2 U . (B AR O A 2R
) R AR A5 ol 3% e P i CRTRR A R L A ) L Tl
FH A 36 i PR b A28 155t P b (a7 R Sk 228 A
) LGRS, IR B AR R R T s
WM BB . - M54 (3 - 1A 454 f8 4
— 5 1 i AR HH A5 FF 22 T ) B B8] O 2R AR s ) 4o

HEWE . B ARR S (F050604/51075306) 5 1585 BE DA BRIREAL B3 R BT fh oAb 73 6 (CTUC20140001) 5 “+ — " E ZFHE

S #+81 (2015BAF10B01)

F—fEE. B WA, B gL AE, FEHARF W H AL EA AESEE. Email; superlvtao@163. com
WIRAES : IR 1973, B, H ¥ WA B, THE1, FEMR T ARSI S B8, E-mail: haoyt@vip. sina. com



BTH 8

¥ %5 AT RSB RT E HE ALIL 1131

BORR, H AT i 2 6] B9 L 5 R ARy 3 i
Bl B 4% 70 P . 2 1] B 2 ) 2 8 56 2R R A 3 )
G54, s O T DABR O b SR PO AL e
Bt B BT IR AL A AR

ET LA S WAL B R AR R E 20T
(B4 20 Hh4E 70 AR R I AR B IR S R L OF
R 1) s AL AR AL , T HR 5 0k BEAT SR A%
IR R E RS, RS b L&
Dradss o E B BAn LA . B A R L2 TR
Moo MAE S g 0 ER L B, sl
DLAL LB BB BRI OT A - et LR L 2 B AR AL
R GRAEFIE B BRI R GRS, R
2o AV T A L 75 5 RO EY , 3o AN ] 39 i A 31X £
A TS T AR A OF 45 i MBS DAL Y R BURT
Jr U A B ] A AR DR SCHR 2 B, R
T HEE A PEAC IR ST A B R A 280 4 (i
VAR T ) AT 4540 AL A R X
YR % B D SE AT AL, B — B4 X
TR B S5 AT PR AL, B L T i P
LA RAL BT SRS GBI SCEAR D, L H AR BEE
B HEC 2011 ST MBS AR D) B M B ST P
OYRHEAT TRV, R BT 5898 SCIR B I Z5 A 1
TT s AR E T BN FRE AL DU 27 L
HPFFEXT R BEAT AP B T O R S
TR IR T B 3 R R AR N R — AT
RKZ 5 LML, H S A
B, BB DL BE - b S R k. T B /N L
SEAT SRS M O IR 3 5 A G0 A T S22 3
SRIEALAE , B - S DAL B LTI AR 1T
ELRH T A P AN AR R SE A SE B R 3. R, AR 3L
R — BB ST IR S T R R L S5 A AL
FH2h H— P B S AR B AN SRk

YR TIT L ML H AR SR TT N 2 DS B T T
PR B AR (AT B 1 G R AN A& 2R i
i AH B 2 8] f) 25 ) o B 56 R H A A B b i
R L P TR [ B BB 6 R P A ST s i
JH i B 54 4% SR BT L 22 1] B 25 TR B o6 R
PR A 3ok T S L b2 (AL S5 A, S A e St 45 M AT
A, SRR AR A BRI E b BRI L A 1T B R R o A
Q&G Bir s Biafidd B AR E T 2
T T S 5 R A B AR T U, %) il T S i
LA TOUAL SRR R b S5 R 0. ST i
FRHRCAT Foe R A SR PR B S B i T 22 5F
ik R AR = I R R BN EE

HBJRH—TJ7 B as A P REF B SE B =7 i
R B R A » T RAR P 3ak iy & R 7 170 » R R — T £
T B w72 L% B AR s B AR B4 (7] A S B
b AR 2 A 8 I EAR H AR (E.

HAESRGMRIALRERRE R B
RAEBRGE B S BT LF 275 AKER
AL R i B 52 2% 4 DAL 1R A5 B S8 SR A e, AR S 2
HARE B R G o UL Rl ) AR AL 48 3%
W EMAESRE S, A EE IR SRS
A 1 =T AL SR AR DR TIT S8 15 PR M 5 #Y (L L 1R AL,
Jr VA_E T S, AT SR R AL

1 ETRYENET AT RS

TESRTH o, T 3R T R G A P R
3 BT LASET 3t nl DU 0T R AT R G 7K
ot b RS, W b R g IR 2 b
(36 B0 T M S oA T 3 R SE T 2R 40D 21 ALK L
RO IF HAAH NS T R G 6] %P1 bEE B 5
R EFNRE R A sS #e. IRTIT M 2R G A X Fh 540 TN A4
L B RESREARKRIEM Z 4. BT L A3CF]
AEBRGHIL, BT L RER R —DES
FGEROATE 14 S RGO #EATHIE. AT -
HAEBRG P W AR AR X M ESRARE
(Ve L 3k iy ML) B A Sh SRR L Sk T AR
R BX M ES R TR, B FEE
B i | TR AN 2 (B AR A ST A A R S AL
TV DR A B B 3 T S T S5 A, R ek T A
FAMLTE S BTAMNT FREE 550 T MR IR AL S5 1. R IE 7
BOLT T AR R G AL TR EORES. HH A3
PR ATEAE, FE T R AR RGN, &R
TRUEEXRITH EFHA, FRNMESREERE
ARSEQRFPA. B LA SR A S R AL AL AR
SRR B UL A AR i TR R
AR B R, B R L e 2 )5
FE TR R 03 [ J8 1 AT A A i A B B
TR S () 55 44 (9 B U0 A » SRR ST S T L S5 A 110
AR A ] AAS B B, th Tt o8 RV [ EL e
R PR TSI W AR SC R P S el i i s i
ey iyt A
L1 Wi MESRENEY

PR A A R G R B AN RIS R BRI
Y1 3 MEAITLRH M.

(D ShFREREL ST AR B AR P ST & R



1132 Rl ¥ k2 2 WE KRB 2B

Bus

7 10, LR RE B SR T R BT S M AL T 1) 5 BT LA
ALY B Am it 2 iy A A R G A RN, IR
WA B & &5 Bin s Bl LS B 3
ATTTH. X Tooe RN Z B AR » Tow RN
PRTT R AEZS BT » Tooo R BRI A RIFE 22 H AR, %

i Fo/IME IR R A, 2GR U IR E R 1 BUE ST AL

QIR Bbn oy “ AT dh 2 H AR BAF”,

W] Tee® =60, Trg™ =755 Tge” =75, Ter™ =85.
#1 LA ESERNG 6 TR

Tab.1 Six levels of social goal and ecological goal
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Fig.1 Food chain of urban land ecosystem
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Tab.3 GDP of Shanghai {20
EFR 2001 4 2010 4E 2012 4¢
gg%%&m%ﬁmﬁ 5132.12 17 051.83 20 053.92
eyl QY 2403.18 7218.32 7 854,77
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23R (A LR 236. 44 682. 11 757. 01
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BRARMICEEMT, B 2020 48 LigTTH AP
FIASP AEIE R 0. 5%,

R4 BRAMESHATENHSHHTEHE

Tab.4 Domain of ecological variables and social variables

. SR 23R (A" B A AR AR (AL™)

E S, LT E S, LT
P 70~95 80 60~90 75.0
P, 50~85 70 30~70 50.0
P; 60~90 80 55~90 72.5
P, 40~80 65 40~70 55.0
Ps 70~100 90 60~85 70.0
Ps 95~100 100 85~100 90. 0
P 90~100 100 95~100 100. 0

(5) A§P> 1 AP FET(2011 I TH H b 4> 2 b5
TV HEFE I3 T B U F 43 E B R EE P 1 AT
ALY JBYEE, Nk 5 P,
3.2 EZBEITL

MRIEREE It B s, 2012 4 BT IR +
WA REMFEERIR B AR 6 fias.

(1) SRTTEE 3 FH b 4 M DA, T3 6, I
A B S PR A AR (LR (DO Xt g T 2012
ARV PSS M BEAT VEAG. PEAE G R N . 2B
20 053. 9154270 ; A S IREE N “ A7, A 55k 3%
ER70.20 4 SRR, L SUBE R
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Tab.5 Recommendation rate of urban development land

classification
RhEE &R B L/ 4 AR AP
P 25.0~40,0 0. 40 0.25
P; 15.0~~30,0 0. 30 0.15
P; 2.0~10.0 0. 10 0. 02
Py 5.0~12.0 0.12 0. 05
Ps 10.0~~30,0 0. 30 0.10
Pg 8.0~15.0 0.15 0. 08
P; 10. 0~15.0 0.15 0. 10

81. 65. LSS R IEA L LA LR & 3% T LALIE
.2 6 AP HER AT L84, 776 LT SLPR

(2) T iR b e A, i R T AR B H
2, %5 LT 2020 AR b 25 M AT DAL, 29 3R
SR A DR, 2 527, 06 T35 SR Y M A TET AR,
3 226 km® ; &5 HiR.34 456. 37 {470 A=A Bw,
A 1k B AR, BT, Hrb 2By BhR 2k 7R
KRB, A BB 3 0. 75 Yo 38 K- 38 B k4T 75T 0 3R
?%‘- ﬁﬁ’ﬂﬁ%%ﬂﬂ Fop = 34 456. 20 /fleTﬁ7 Feo =
74. 99 433 Fso. =84. 22 433 Food{y (Land) =78. 57>
0; B FHHES AN 3 fis.

F=6 BNMBEVHREHEE
Tab.6 The initial value of population attributes

A/ A/ A2/

A2/ A/

P P
Hhaf kem? FA+km™2  (FIT - km™®) ¢+ km™2) U km®) As A

P 1 065. 55 2.233 99 23 718.310 5 80 75.0 0. 40 0.25

P, 736.8 0 96 332. 247 6 70 50.0 0. 30 0.15

Ps 135.21 0 695 166. 777 6 80 72.5 0. 10 0.02

Py 86. 29 0 20 751.187 9 65 55.0 0. 30 0.10

Ps 414. 51 0 17 279. 390 1 90 70.0 0.15 0.08

Ps 278. 04 0 4 387.552 2 100 90.0 0.12 0,05

P7 187. 85 0 649, 409 1 100 100. 0 0.15 0. 10
12000 1 01 4 MBS HIAR AL IR RO BRI S8 SR TT 4 2 75 R
El 000F| | @2020 fF FHIGE N A BRI ST RO B, WE

800} ; . . .
3 cool ERAER L. T HAES RGN H EEAE
% 100l AR ATEA, 3R IR AR A RIE A, IF R SO
# ool A A5 B R BRI B B 3 SO T 2 P
oL L SO (R A B R I G R T 2 B A TR
e Tk Bk s TR AL St

M M A GfF R A
Hi

B3 2012 F£5 2020 £ 2% AT b E
Fig.3 Comparison of urban development land structure
between 2010 and 2020 year
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