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Research on applying minimal cumulative resistance model in urban land

ecological suitability assessment; as an example of Xiamen City

LIU Xiaofu™ , SHU Jianmin, ZHANG Linbo
Chinese Research Academy of Environmental Sciences, Betjing 100012, China

Abstract: Assumed two processes of town land and ecological protected land expanding to simulate urban landscape
dynamic, this paper established an ecological suitability assessment method based on minimum cumulative resistance
=MCR, 1 gical protoctod 1and expansion — MCR

margin,, which can be expressed by using the formula of MCR When one

pixel’ s MCR

margin urban land expansion *

>0, it should be classified

= 0, it should be regard as the watershed between eco-

margn <0, it should be divided into eco-appropriate land; Instead, when MCR,, .,

as the land suitable for construction; and when MCR .,
appropriate and construction suitable land. As an example of Xiamen, this paper selected the existing town land and eco-
protected land as the sources of expanding, and established a system to calculate resistance from six aspects: terrain, land
use, hydrogeology, ecological value, ecological sensitivity, and ecological function. Based on the mentioned method, this
paper divided Xiamen into four developmental zones: prohibited, restricted, key and optimized areas, which were 525. 3
km’, 455.0km’, 340.8km’, 243.9km’, respectively. The land suitable for eco-protection was 980.3 km”, while suitable

for construction was 584.7 km’.

Key Words: urban ecology; ecological suitability; minimum cumulative resistance model; Xiamen City

20 AR LI, BEE SR AL ERR AN ER , SRR A AR B T R RA MY, XA Y KIS T AN 55K

EETE - P E SRR B b A A 23 PRI Be BT S A Bl 45 % U5 Bh 3T H (2007kyyw28)
e F #:2008-10-06; 81T H#H:2008-12-16
s W RAE# Corresponding author. E-mail : liuxf@ craes. org. cn

http ://www. ecologica. cn



422 £ OF ¥ R 30 &

PR, HAR X P S HZ TR AL T 25, KRB R AR TR T T 5%, 38T 3t A ESE B A]
gk g, TEXAPIELLT , ST AR SR 38 D) T8 , 7E 30 i 7 So B A0 26 X SR T ) i A B R
T AR 2 X gt A 47 DX 3 A 25 22 4l 3 B B R A AR B AR, BRI b SR A AR S R R B TE R Rty
ESEEMEN EPE LS EE S HA AR KR, RS R T I

UTAER , B R BRI A Z0E B VR PR T T R BBEST, WHFE T 2k RT UE 44 3t ] 28 ok 2
MMAGERF . HEBIE, B—FiEd @ik S N R E B EE S VEEESGEH, FEdE R
DIEFBOIAT SRR 1 o BRI B VIR R H A PR S R Ut pH L
BRI RN TR R T TEESR . BRI A SRR B T2 8 2 a4
KRINE BRI . WRES B EY FHT LA SRP N ERMZE IR HEZ BB 4E, X
B ERRES T AES RS KM BOE B FZ A S KT Rl 2 ik R B k4 A
FRES,

it T B e R AR i A L ) L 0 o 52 B U ) 5 AR N o T WL B e
X BT B AEARIE P 4 SR 2 WA D5 T EL A — R O BE 5 T LI A 7 vk R 3 ) 4 b WA B O (9 2 B 7, B
KBTS T RIER , AR ATE REE BN, 5 HZBBEN, ENTEHZN T RWKOFE R,
TERR PN G5 R MMEFR VUK BB ST A D Z I — MR IR 3t A & B i, X B
BRI F AR R RS — A D71 AR SCLAR T ], AR WK T 5 R 1 A 2558 B
PR T B N EA R R SR A /N R BRI AR B BEAT T3 et AR S E E AR X, g — B IRATT R T £
A SE AT IR B — B SRR
1 HREHFR

TR LT LSS 24°23'—24°25" FR 4 117°53'—118°26" , b TR E AR A AR i I TR E“ &=
Z3F SR L E PR EE S0E R ZHE , B — AR BB E PR 1RSSR . A SCAE T TR B
HBFFEXT S SRR W L 26 e TR AN 6 MTBUX., b B AR 1565km”
2 HRFAE
2.1 F/h R R R

T/ R AR YA ZE IR S B 59332 3had 72 b B i #E S AU AR TS, B 5% 7l Knaapen F 1992
FRREY 2ENAILE T S AN BRI TRER:

MCR =fmin2Dij X R,

K, MCR BWFR2Z Jyd/N BB IME, DR W) AR j B FWEATT @ B2 [ BE RS R, Ran RO TT @
IR FIB IS R X RRHIC  HIR 7 Z A 5 S BT R B FIBE ) ) 2R . min KRS
FIBESXS T R i Y5 B R AR ) B /MB f R A BN BB 5AS T B IEHXRR R, B W] T
ARCGIS H11y cost-distance FLH 5L

B/ BB B T Wiz 3 B9V TE R BBV S ta 3, it B T de /N R ARBH T B K/ INAT A iz B ot 5 T8
BATTHY“ HE@ M AARRIME” B TR BESR T A S R R S B, R GE A S A AR LR B 1)
FoXoF, U AT R o3 S A b i AR S M . B/ RARBE A BGRIE T UMY Bud B AR, B A R IR TR E
A EAR ) A S AR , I S AESRZAR AL B 2 N B TR T i AR R . AR K A A AR R T
TIRBE A 5K 5 AR B P AR A0 IR0, T SRR A0 A AR A sk R T o DR SR R
7 3t B S WL B AR AT g D 8 B I B AR BEL I A8 B 7K 72 , AT 38 R AR B A T AR s B VAR .
2.2 HREMRBSEIEMT
2.2.1 FERMEEE

(1) A SOH 3T - 3t B P& 00 43 S A K38, 3 RS 8 ) PR b A B AR S b, AR SR PP s R & B
) A 25 P b, 30 P b2 A5 L A s Pt

http ://www. ecologica. cn



2 XEE  F /DB IEETE R A 2SS B BN —— LU T A 4 423

(2) Jy SIS RGE R AA , A AR P T B R BB 04 3 5 hy SEBUAE S B AL, R P 7 ek
PREERIY I o X B AR RIS M T RAT I R, o — MR B2 5 A — AR S R 2, R
FETH 12 25 FETH BP0 3 B A AR A

(3) A 2SR FTH YK L 52 1 2 25 B A RN S SRR M0 O K, 52 b AR S B4
S B R 2540 B b 3, ) — M0 2T TR 7 3 R4 B 2 B s S

(4 ) 7l — B TEBELTE: o3k B T A/ H e, T 3 :
AR TR R RN R M s | A P
TiE), :

2.2.2 EEHS KRR

B 1 H AB 435 S FF R 75 (4 P
TRBESRIE , P L 451267 S PR H 0 2 2557 P 3 7
BN BRI 14, C FR i A/ B b
(IRE I, 78 AC 2], AR5 MY KR /N B :
SELH K TR MY N BRI, R R KA R A c B
SRR S 50T S FE b VR L DR B A S R
WEELX ; 2, BC Z A BEHRAE Jo A4 75 FIHbIE B X |1 EEEIESE

BT BRI A SR T AP R A B e 1 Modd oflabilly zonine
FUEL ) 2 8 B R T -+ 02k A5 B BT J o, T T T«

MCR iy = MCR sy — MCR sy

BT BT MCR i <O, BEZRRISY 38 B A 25 FI s MCR > O B, 17 BRI 43 38 B 52 0 FiT
W MCR gy =0 B, 738 B 0 FETHO FISE B A 75 PR M2 1A O 40 SRk o
2.3 BHE
2.3.1 BERE

AN LA T 2006 4EBCRAE JBFoE HOSERIBOR , S35 DUTRRE T 5 358 RRBCHR ; -+ M) PR 22 R 5
HE(HLBIR. 1:10 000) ; DEM 0 ( ELBIR. 1:10 000) ; +- 83T 26 B BLHE ( LLAIR. 1:50 000) ; M7k 40 . 44
R4 XL ZR AR L RS 4 M KBRS A L2 A AR 4R Ok S B R 2 R4 76 2R B HE (LR
1:100 000)

2.3.2 ARERTHE

SR FETHL I TRV M AT S FFTH ASAR00 FEA 7 9008 0 A ) SR MR o S DI AR ROR I X,
S TR AR X KA X AR K TR R X RILTAR A 1 R0
2.3.3 HEATENTE

A RAE A — N ER A T HEAT , T R O BEL T SR R R L R L 4 [ RO T I X A IR B
S NHOTE BT K SCH R A A A S OB DA A 25 TRk 6 A5 T ST Bt R AR A R
B =2 AR L HE A SR S 5 S840 FHANE A SR T, — BB, LR
S K SCHIITR IR R A A5 M TR SRR R , A 75 0 Rl R 6 S AR A T R b £ 6 T S A
SR A R R o FEVEHY 2R 2 AL B B 143 5 A5, A B 5,4,3,2,1 F7% , B A EL AR
Tl B FAT IR o FER SO TR , P A — AR B $E NDVI 25 6] 4 R ST B B K 1
1T I B B S (A S RS A AT ™) | e A 2SR EEAT AV I 5% (SL 190—2007 ; -+ HEfEH 4}
SO TATHEY ) FRARAE RO A ERRUE , SRRSO AR 3 I KT K 4 N EE BTG AR
TR HERT AT 0 6 1 2 T B A A5 T AR DX I, WA o FE A B K SR X . SRR X L KU 42
X R 507 5 H R AT A ST 33086 0 T SR 0 2 A 2 T O BRI 3 Wk AL (B F

BRI E

http ://www. ecologica. cn



424

Bt
i

30 &

BT 1 MR 2,

F1 SYULEBAHNBEERI
Table 1 System I of Landscape process resistance assignment

ARG Y IR B I E
Resistance value of ecological 1 2 3 4 5
protected land expansion
SREUTI Y SR BEL I B
B EA Resistance value of urban 5 4 3 2 1
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Table 3 Threshold range for ecological suitability zoning of Xiamen City

BT 3t FE E A X ERBEEESX BREXA

Suitability zoning of uban land Suitability zoning Pixel value range

& B A= 75 1R F b eco-appropriate land HIEFEX —178567.9— —11441.29
FRAIFF & X > —11441.29—0

& EEE I FI# Land suitable for construction BERIFAX 0—4788.27
AT KX >4788.27—18571.8
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Fig. 6 Map of ecological suitability zoning of Xiamen City
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