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Assessment of urban land suitability for construction in view of landscape

ecology: a case study of Dandong City
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Abstract; Evaluation of the suitability for urban land construction is a fundamental work in urban planning, the core of
which is to rationally allocate the limited land resource. In this paper, based on the suitability assessment of arable land and
developed land, we proposed three programs for the development of Dandong, including the program of priority for economic
development, the program of priority for environmental protection, and the program of harmonious development. With the
aid of choosing proper indicators, we established the assessment system of landscape ecological quality, composed of
landscape stability and landscape disturbance. Through the evaluation of landscape ecological quality under these three
programs, we made the optimization among them. The result showed that, under the program of priority for economic
development, the city suffered the highest level of landscape disturbance and the lowest landscape stability, which lead to
the lowest landscape ecological quality; in addition, under the program of priority for ecological protection, the city
acquired the highest landscape stability and moderate landscape disturbance, which caused moderate landscape ecological
quality ; and under the program of harmonious development, the city got the highest landscape ecological quality with the
lowest landscape disturbance and the moderate landscape stability, and therefore, the program of harmonious development

should be better selected as the preferred plan for the spatial arrangement of the city.
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F1 HEEETMHER
Table 1 Indicators for suitability assessment of cultivated land

F545 Indicators 1Eiﬁﬁ iﬁﬁ EZKKS@ i xiﬁﬁ
Most suitable Suitable Less suitable Unsuitable
W3R Height/m <50 50—100 100—200 >200
B Slope/(°) <6 6—15 15—25 >25
A HLFR Soil organic matter/% >4 2—4 1.5—=2 <0.8
T Soil texture L2 Wi i wt
BFEY] i BE B Distance from river/m 500—1000 1000—2000 >2000 <500
K 2 B BS Distance from reservoir/m 500—1500 1500—3000 >3000 <500

1.2.2 @ H#E EETE

SR i S 15 PR HE BT AT 4R 5 - A RS B8, X AT S S R 0 AT A R R . B
TP AR TR RS K U E SRS S X AL 55455 5 AN Z AT IR, SRR I B M
b 2SR | 7R U S RS PR TR R RS BEK PERE RS PR A AN X PR R (B AP R PR TE R R PR A TE
PR PR 2 18 PR ES SRR B B RAT /4 A5 B FAE , T S A S B B A SRR A (R 2) o TF
PrEE R N ATE B X A ANE B X 8 H R I ORARE E R R X U2

F2 BRAMEREITNIER
Table 2 Indicators for suitability assessment of developed land

#4543 Indicators 1Eiﬁﬁ iﬁﬁ §$$iﬁ i Kiﬁﬁ
Most suitable Suitable Less suitable Unsuitable
##3K Height/m <80 80—150 150—250 >250
i Slope/(°) <6 6—20 20—30 >30
BE R W2 B B Distance from seismic zone/m >2000 1200—2000 400—1200 <400
BE IR BE B Distance from river/m >200 100—200 50—100 <50
B /K J2E BE B8 Distance from reservoir/m >3000 2000—3000 1000—2000 <1000
WH Rl X #E 2 Distance from built up area/m <500 500—1500 1500—2500 >2500
B [¥ 38 Distance from national road/m <1000 1000—2000 2000—3000 >3000
44 18 Distance from provincial road/m <1000 1000—2000 2000—3000 >3000
5 B3 Distance from county road/m <500 500—1000 1000—1500 >1500
5 £ i Distance from country road/m <500 500—1000 1000—1500 >1500
+ A FZEAY Land use type fesiaic b s Hr st/ st K8/
HiBlE % Vegetation cover ot R o 7o B

1.3 Sl T Al B 5 S

RS - 3T A3 BT SR — AR AR S 35T, fe ot mT 5 SR U, A28 SRS B b
BRI T EEABRB R R, DAALEE B SRR , T EL6 25075 8 X SR i i 3 %2 e PE AR S A I B A R 3
M ) FIR 7 AR FAF IR B 2R, DAOR IR PR I R R AR S 4 BT, PR H A & 2 RFEH
DX 55 B ARG DX, A SR 42 Mk IX AR B i BE e 9 LA 2, B AR PR3P IX R ARAR AR 37 X st fR 7
X o 3 Sl X PR D A AU IO, IR B R AT O R o TR, AT 3 T M il B PR PO 45 2R, B
KBS A A A S UR X (KR A X S B AR X)) (RIE N PHR TR SRIR T & B I EZ R H &,
(Rl IR T F A BB T 2, 4 e R S B R AR PN 45 R, 1R 1 3 DT ARK R HAR BT
THTF ZE B TR

(DFRD ZHFRBERETR

AFFARR AL S 255 s BN BAR , W AT AR BORA , SR BB I B AR , AT RAKE T IR IR R

http ://www. ecologica. cn



2144 £ F ¥ W 30 %
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Table 3 Principle of suitability assessment for land construction under harmonious development program

B HE B TEH Assessment of arable land suitability

Clasi;?cition ARE . EH ARG AEH
Most suitable Suitable Less suitable Unsuitable
AT S H TR AR3E B Most suitable HAREHI R EEHIFK R EHIF & EEIF R
Assessment of developed & H Suitable AEEFK HARBEHIFE BEHIFE BHIFE
land suitability FEAARIE P Less suitable AEEIFER NEEIFK RAEAREEHIR BAREEHIFK
AN3&EH. Unsuitable NEEIFE REHIFKR ANEEIF R NEEIF K

1.4 SOASREFH
1.4.1 SUAESRE SIERER

RWMAESRERIEFWAES RS A SEW S REREERNEET, URMAES RENREEE VTR
. RMAESRENREERRTERASREAREREMNRE THEEN . & THEERTR
ERE, RMESREE TIERES, RMASRERM & THRRE N TRERE, RUAESREB TRE
B RAESRERE

FOAZS RGBT BE 32 B 53 WU AL A - b3 BT 3h 2, SR WAL R A M SRR T R B
JEE , A% b R B SHRELRR T A M IR SR R R M 3h , OF 6 F AR B stk R AES TR .
SHEARFBIE ) BRI ARG B (LST) , SRR BE A6 50 ©) MR TR B 30 (D) RAEF W
SREZ AN TMRERE ., SWERIEEE ARERRZURRN L T RESRRA R EREE, FERNE
R ZLMTE R TG BAE K, FEARSE BT IS BESTE AR TR o S5oULAR AR B 438 B SR g 7 1 4
BT , SR T FSREE ! o L P T D0 S e 15 P b T AR o SRR T AR A EL 1, A B 9 v IR
BT RIOE BT R X 518 EIT & KT & B
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SR ERERAR, DIRHE G, Ak, S5 K S, i i R 22 o AR X SR LA 25 B B TR AR
BE, f8 R R B M s i s oAl JRIIUE DY 3, bkt A 2, B AT /K SIBUE Dy 1, BB A 00 K45
b RS RN SR WA 25 o B ) TR BE 3R AL T AR L), T 5 A+ 45 8 b A R S5 A0 46 80 (T) , ABF
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*4 FBUESRETMNIER
Table 4 Indicators of landscape ecological quality

J5#5 Indicators HE AKX Formula H#iiR Description
iﬁ:ﬂi& o wwmai 15720 25E E MR K B
disturbance index Landscape shape Index /A A A TE R
SR x, con n HBEYH
Landscape fragmentation Index A A R TR
LR T x, pod 4 HER TR
Disturbance of developed land A A R R
y; IR AR 53
. . g, 0 HO PR ST R B A 25
PREER L b, Te Sax R T
in;exscape stability Structure of land use o p; A b R 2 B A 0 v R T
o= LA
a; R E
*ﬁﬁ%f‘% s v =Y NDVI, NDVE }4%3% i 1) NDVI (&
Vegetation cover
nom m JEBEP B
ixﬁ%ﬁga%tﬁ@ ) covrsc = [1+ 3 ¥ %“)ﬁ]x 100 PR BBL G A AR A AR
scape contagion index = A FRA 5 ] R
1.4.2 MY HE
(1) $EhrbnEfl , K S T8 bn T BB TR e . BRI -
X - X; ~ Xmin ( 1 )
Xmax ~ ¥min

A, X PR R 2, 0 & HEARBUIREL, 2, N B /IMEL %0 KB
(2) ST PR EE PFAY , X 5 IR IR $8 B, 57 WU e BE 95 BOR 2 B 3t T4 B kAT Az 3. A
EwoF
Z,=0.3x, +0. 3%, +0. 4x, (2)
K, Z ST AR B E, %, o RWTEARIGEL, 0, o SR BE A B, o0, B TR o
(3) FMASERRBE VAT, 5 1 3 R S5 0 36 550, S0 & S B2 46 BOM 08 | T nalz 5. HHEA
KN
Z =0.4x, +0.3x5 +0. 3x, (3)
K, Z, AR EREBEFEEL, v, o0 LA G FE B, o5 JAE BB T B, 0 T L& T BEFE 5K
(4) FWAESRESG SV KRR B EMF W TIHREMHR, HEAX N
Z=7 -7, (4)
Kb, ZAEMAESKE, ZEBRK, RXFZWESKRERE, 205X 3 HIEH T RER, FIH
fragstats3. 3 SR N FWLHE 2L, FFAE ArcGISO. | A TAHCIZRE (B 1),

2 BRAW
2.1 EEWFHXTEE
()&t kRIER

FHREL B (E2), ARSI AARE B MEAR TR A E RS 11864. 75km”, 5 T 45 & 1 R )
79. 62% , HA AREEIF K FAHLTE R 7063. 45km” (47.40% ) , FZE M5 15 T AR LR A K B P48 00— 45 2
AREHIF R FAHLE AR 4801. 3 km® (32.22% ) , EE S A AE T Bk s FEANRS 35, D BAEIL I 5 RE I & it
B M . ETHEE IR FAMER 175.71 km’® (1. 18% ) , ZEAHPRITE TR T, 75 #0F 5 X 2 DR
G s ARGE BT & FAMBTE AR 1801. 95 km® (12.09% ) , 4 s 4373 TR SR X JEI B, 76 h A B 241 o
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(2) EBRY RRICT= | mwmwsamrg |
TR 2P, PR 2T BN A E HIT & A b R - _

7528.04 km’®(50.51% ) , EZAMFERTTIARIL AR AP AT a

LASH, R IR AT B 43 5 B A ANGE BT R A i

1476227 km? (31.95% ) , S50 b Tt Bep 85 38 B - +
FF & FiHhEFR 78. 20 km2(0.52%),?EiﬁEfi7iﬁﬁﬂﬁﬁ I\%‘_ pom— [ p—— ]
FJy 1473.89 km® (9. 89% ) , M H L 1 W5, “HE
AR I A A 276 KR o iy a2
(3) PR R BT E — —
FE3 b, PHR AL A RS B & P 7141 01 !

ki’ (47.92% ) ZE RN 5075 1 90l A RE LI TR
K FHBTEFR 4959. 37 km® (33.28% ) , 76 B #8431 K ot srman

B s 3E R AT R 1567. 03 km® (10.51% ) , fEH
HR AT A A5 BT HE 0 AR IS HL A R TE AR 174 99 km®
(1.17% ) ,AERIERILP- BA 734 , T B 7 B B R L

Fig.1 Process of analysis
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Fig.2 Assessment of urban land suitability for construction
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1,3 T SR LU B ASAR 2 5 7008 BT A b AARGE BT R Rl st B A T 38 1 B LBl B, TR 3 IR, TR
2 Jyf/N [R5 1 M558 3 MY LU BN HEIE o

RS FEARTFEMRERI

Table 5 Comparision among the programs

J7% 1 Program 1 J7% 2 Program 2 J7 % 3 Program 3
BiH ltem T/ km? He /% R km? He Aol % B km? He Aol %
Area Proportion Area Proportion Area Proportion
AIEEIF K Unsuitable 7063. 45 47.40 7528.04 50.51 7141.01 47.92
FHAREHIT A Less suitable 4801.30 32.22 4762.27 31.95 4959.37 33.28
EEIF A& Suitable 1801.95 12.09 1473.89 9.89 1567.03 10.51
RIEEIF A& Most suitable 175.71 1.18 78.20 0.52 174.99 1.17
WA @ Urban 1060. 74 7.12 1060. 74 7.12 1060. 74 7.12
43t Sum 14903. 15 100. 00 14903. 15 100. 00 14903. 15 100. 00

2.2 FMEDTEX

X F R T IR MFEAR AT (R 6) , I 5 | MR IR IS B . S LM A B 38 B LA R st i Pl st TR B
R, WIHTE T SR 1 T RBESR TR AN AL , B AR BE foc s, O HL 2 B i b i Joe K 0758 2 19
FTEARIE BB R B OOR TR 1, B TR R/ 7R 3 KSR 15 B0 S0k
PRBESE R/ UEBATE DT 5 3 TR SULBESR (T ARAR XS S Sy L , R LA B e/, (H 32 S B R U R

X FRRRE R MFEAR AT (R 6) , J7 58 1 [ Ml IS5 4 48 20 S SiE BE AR RO B i BE AR d /N, Tt
BT 1 B A PR 5 H o B 00 A 285 o B ) DR G, SRS TR 13 A SR A B o5 77 58 2 9 - A I 454
T8RRI Y7 o BE oy , EREBE TR B R, AR TSR 2 T B0 R 5 AR A e B X U AE S R R Y 5
MikdR i 5 TSR 3 IRERE BETE B =, BER ST ) A SR AR BE foe oy, SR IAZE S AV O b, SR WL phy D BOR BB Oy 5%
IRl — R RIS oy B HON 3, A A T2 B SR 29 R R, (] it - 3t 1) PR 45 4 A U 2 BE X SR W A 35 TR
SR A o

*6 FEMESRETNIEFRFELER
Table 6 Standardization of indicators of landscape ecological quality

TP Disturbance index FaEE Stability index
e AR TRE AR
%'{f;g B F WW& Disturbance of structure of C%I%I‘AEC V*ﬁﬁ%%&}ﬁ
ragmentation developed land land use egetation cover

77 % 1 Programl 1 1 1 0 0 0
77 % 2 Program2 0.755 0.756 0 1 0.431 1
77 % 3 Program3 0 0 0.444 0.481 1 0.399
SETMFIESRE(RT) , UFRI &R, TR 2 EPR, MHE 1 &K, FHARTRBEFRLHET

BT AE BT SREAT I, MR T IR B R, R E R B R AR, A S R B A $R IR AR S S
Tr R BT, WS T IR E P, RN E R R, SO A SRR SE P & R UR R Ry Rt T e, W
FMTIRRE R, R EREE S, I EEA RS FASTE . FiL, UHR R I RBAE N FHR T R
A R E TS
3 #FigEitie

X PHAR T AT B I B PP RO B S B VPR, T X PR TR R & 8 B, SR N L aE e o R
PLSeTr & BRI IS T R KA 5 BT 555 3 T R RE B T R @l X 3 NEE T
WEER BT RNV, SRR WL IR UM & R 7 BT i R e, A s AR SR &, IRt
FEOA A SR TT RAE AR TR B S [ A R B B T R
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x1 UESREITNER
Table 7 Assessment of landscape ecological quality

T E R Stability T4 Disturbance FMA A F & Landscape ecological quality
77 % 1 Programl 0 1 -1
77 % 2 Program2 0.829 0.453 0.376
77 % 3 Program3 0.612 0.178 0.434

S HE B FE LA AR P, XA X R BT WT IR, PR 5 AR A 5 S AN E R S 2
IR RIT 0 JRR Tk DL R PR S N T & B PP 8 R B2 ST Stk . [RIRT, 38T 4 3
RO C LA 18 B B & FR B T 1) EAR B X REGRAL G o SR AT BEAG b o B R,
AR X IR TR, AT V7 BRI Z R A AR R R L T BE B AR SR
BR8] T JE BT b/ AL R

M G5 RRT , BEAT ST P8 B M 75 58 B S WA 2590 AT LAkl 2 [ A JRy O SR B g A
HEREREEHA 2 S GBI FIRvEMR T AT I bIE B AN O ik b R S0 T i 2
AR BRI, 2 A SR A S T AR R, DA A A5 R R AR O A I R P O R AR , X i
FME BN FHFE AN e S SE 3 , R IRTT AR A R 7 R T IR R R T2l e mpet Solis 41
REAS A SO 73 S AR SR RFAL , LA S oy B o <2 T 2 Rt S R S R AE 25 o B, R IO P S LA 25 PR 05 R I
BB BE R,
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