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An ecological sensitivity analysis based on GIS in Fuyang District,

Hangzhou City, Zhejiang Province, China

CHEN Shan, JIANG Wenwei, CHEN Yao, WANG Xudong
(School of Landscape Architecture, Zhejiang A & F University, Lin’an 311300, Zhejiang, China)

Abstract: To provide a scientific basis for urban planning and development, an ecological sensitivity analysis,
frequently used in urban ecological development, was conducted in Fuyang District of Hangzhou City, Zhejiang
Province. Six factors were selected to evaluate ecological sensitivity namely: land use type, slope, aspect, eleva-
tion, buffer zone of rivers, and vegetation cover index (NDVI) with ecological sensitivity being classified into
five sensitivity grades: extreme, strong, moderate, slight, and non-sensitive. Factor weights were also calculated
using an analytic hierarchy process (AHP). Based on a spatial principal component analysis from geographical
information system (GIS) and a factor superposition analysis were used for evaluation. Results for spatial dis-
tribution showed that ecological sensitivity in Fuyang District was very high with the area percentage of the five
grades being extreme—7.14%, strong—18.95%, moderate—33.98%, slight—20.17%, and non-sensitive—19.76%. A
land-use strategy for the different ecological sensitivity regions was presented. [Ch, 2 fig. 2 tab. 21 ref.]
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R M XA 25 B 5 1) R A R o e JEE AT BB /N SR e 1) X, AR S R GO B 2 B A
IEAZ AT 0 A A RS OR AP R S S B T R BEAT TR AETE , 2 AN 35 Bl 32 FREES 1L T R i X, AT A
T3 75 R P A 2 PR TR L ) DX S AR BB A AR HRT, [ ARG 2 5 T i T A A U B
WA TIEZ TR, (BRI A B — B AR S PR R, 4 Home™, Kosmas'™®, B 467,
BAE A, FROPFEE I3 BT X8 ) S TR M 36 P AR By A 2 SRR | DR AR A0 A0k F) SRR
B S S US| RS RGN BR VTSN . K LR BUSE AT TP A . AR S U ZR S
PEWF TR, WFE R 2 AR RUEE TS 2, Wi SR o DX S5 00, g AT B9 . B RO BF 0 6
I RIS DLW LA UM TR P DO R A IR G, B SRR A X UK AR AR, W 6 S XU
BIRETR M N 7 0 AR SRR 845 , A5 42 U ik A BOR B AR 55 TR] SR T 50 AR Al 0 7 451>
BN, MRS B RS (GIS) ZS [ p A AR DN Jinidk AR AR WF 5 IX 2 4 A 25 U PR D o 45 21
A3 AT I, X BIF 5 XA 25 BB o A LA EAT 028 0 A RO, RT3 25 [ A Jma 8 2 45
P, A8 TR BN A RFLE A S, B A IO AR A LRI S S B A S S I B R S

1 B 5 KB

B 1B B IX (29°44"~30°11'N, 119°25'~120°09'E) fii TR VL =AM, B#irkilL mE X, &%
WAL, mE. KE. &4, 3, FIREZSRMS, KH IR TEANPEICE, A& 4 ke +
BNARE T, A TR AR AR, SEER R 300.5 m. & BH X JE o4 R G 2 XU X,
iR A, FAKFE, HEFEL, BARZIHUE, FFHRER 161 °C, JCFEMY 230 d, 4 H Y
1995 h, ZAE Rk 1501 mm A4y, FEKESFBCAY), KEAEPE4-9 A, o] 2K Em
68% ., ZAEARTIR N 763.1 mm, F-H/K 2% & & 800~900 mm,

WFoE XU RO & XX, BVE AAE . RANANE . HFIHE . BILHEE . SREmZiE
B,OBERLCH 44 229 hm?, HAT, & BH X A AL X gk i AL 612.30 hm?, SR 467 56 1 AL 650.45 hm?,
N T 2 Ml T R Oy 285.67 hm?, HEBR X 43 MR 39.50% , MR 36 Rl 41.96% , N 9N [ 4 b T AR
16.5 m> A,
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B, A AR RS F1E 0 A S HUSE A i B A, Jdad AreGIS 9.3 R4 %5 [1]
I3 M S RE XS VT 5E DA ) B IR - R AT S BBOHH B8, IR R T 20 R AR, 58 JMCER IR 1~ A A SRR AT A 5 R
BRI A W BOR AR 5 R 2R 0050 UR B R At b 8 O 58 XA PR N AU, SR T GIS R &
TR BN A S HURE A R A, I 4 A A8 BRI s IR WF 58 XK 0o S 9. ARBURRIX. . BERIURRIX. .
JE R IX IR BURR X R AR R X
2.1 M A F eSS B F AL W T TG AR O AR SR, BB OGRS A R,
56 P D X A PR e o, B e B LA DA Rk 9 A 28 TR A R A S U E A i ) E A
T, B A AL B Bem . AR KGR o XORURE B BT W5 8 B (NDVI) . & PR U M e A 25
TR v AR U 5 XK 200 S & M BURRIX. L R BERURR X P BRI | IR R X AR R X, Ol
TAE ArcGIS |23 [8] 73 Bt D RE Hh DR AR O 545 5, B bR il AR 1k 1 20 90 S, A i A 25 SRR i
MEF 1, 3, 6, 8, 10 KFFATIRME", =G 1A S BURPER BOFR o A S BURPEEM A, X F&4S
B[R] 5K, BRI PP A (8 g WU e R % R A S U i o AR R L6 1
212 #HBEFREGHL  ABFTEN IR RIS EOR B S [F 2B T R A LAl b, 3 X
FH DX 1l DX AR S PR BOIR A A, SR ] — 2 9 TR 2 T 58 IX 45 PR R A %) J2 YR 43 BT 5 (analytic
hierarchy process, fijFr AHP )/ 36 [Hi2 %24 K Saaty T 20 {42 70 0L, i ZFERRERE R
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IR B AR AR AR 1) i, B 5 EAT — SO I . BRI ST MR L MR . R L KIREE pp ORI
W S5 Fe B AL E {43 ) oM 0.34, 0.11, 0.05, 0.13, 0.20 #1 0.17(55 1),

2.1.3 20 &g 1E ArcGIS 9.3 175 [A] 43 Hr L (spatial analyst) th i 17 2% A 1) 28 S BURE 73 7
TE AR TR 4% B0 R T AR S OB 20 BT B JE AL 1, 3B AreGIS R B Z MR, X 6 A2 R 1 AF A Utk
FEZ AT MUMAGE N, B A5 80 A USRI 25 R B . AR S UM BUA A A 0 X (1)

PzzAi'Wio (1)

KD i AR IERG S, n BPEM AR EEL, PN ESBURESRE, W, N EHRIAE, RAZER
Orbrid (AHP)ARAS , A A& A S840 09 A S HUBE TTmk e, ARSI, IRBERURE . h BB i B AU
WA STk (E 2> %0 1, 3, 6, 8, 10,

1 ETHREINEFELIRSNE

Table 1 Grades and weights of ecological sensitivity evaluation factors

T A 25 AU Gy E Tk T AH &
e AR X K3, 10
o 4 U X M 8
b ) T SR T B X H 6 0.34
A1 3 UK X A 3E M H A 3
JE U X 55 b 1
e AR X >25° 10
TR B U X 20°~25° 8
Yo Hp U X 15°~20° 6 0.11
R U X 5°~15° 3
FE AU X <5° 1
e AR X 1w 10
o U X K. VrE 8
e 1n] HR AR X EPE . IEAR 6 0.05
IR U X 1EJE . A, vEdE 3
I R X - 1
e AR X >250 m 10
e B U X 200~250 m 8
L HR R X 150~200 m 6 0.13
TR UK X 100~150 m 3
I R X <100 m 1
e A X >10m 10
15 JEE UK X 10~25 m 3
TR v X o RE U X 25~50 m 6 0.20
IR U IX. 50~100 m 3
I U X FE/K (R BE 2K T 100 m 1
e A X >0.55 10
1R I URR X 0.35~0.55 8
T bl 2 5 R AR Hh R B X 0.25~0.35 6 0.17
A1 B U X 0.10~0.25 3
I U X <0.10 1
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221 KRR PH DX b (44 229 hm?) R BFFExT 5, SR B9 EHE BERME B R IX 2011 4
AP HER TR, 465 X KBS AR (2004-2020) | & FH DX T 283 5 48 $04) (2002-2020) LA
SR A 2 R E S 23 )45 BB B B A B .
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Pr B ARBEIE ) 0 - MR — o KRR R, WA SISO A B A, I DL b AR 2SR 55 0 18 R AR 3
XPRIFFE X A b ) 2R A 43 oy s SR P b . SC3m R Ml . bR . BFHb L KSRt 6 288 5082 B 2 A 1
SRR, GBS, R Bk 6 H MR T AT IRAE , R W AR S EURE RN, R
ArcGIS 9.3 X 18 SR N L H AR, AHFSE X SOW 0 2K o A AT e s Ak b 3, R 1 SOl 3 GIS =3
(8] 53 A B J A 4 AR T KN R 5 mxS me ARG SO, T B s SOW TR B & . SRS, I AreGIS 9.3
2 (DEM) s JE A7 A0 B, SR FE . B RE R m Bl , I GIS (42 i X4 BT O R T 5 UK J8 22
DA . A5 FRR IR ICE S, B R . S ELAE B R A TR 5 LR 4 i) R
B, HIAE S A S R A A ] o o8 B A AR S U S B S, GIS 23 ) 43 o i B A 5
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Figure 1  Distribution of ecological sensitivity of each evaluation factor

ALY 11.93%, EZ50AR T . P8R H0 LR Ao I XA il oy 5 AR RO IX T RN 25 499.40 hm?, /b
SRR 58.78%, FEE AT T AT AL X 4H X (E 1D, R 2),
315 KRR F R A SRS DR RKOKEMBR K, FEARNERAKIES . & & ILE ST
W, M R, oA T ARR XK MR R 22 L KR TET RN . ARG DX B K R PR 1 A S R
PRV RAR . ORI P R X AL 5 160.80 hm?, (5 WFSY X A E ALY 11.90%, F2 %
ST HOIRIX, N EFETKR L ERBX WA . W5 . KK A & R LA 10 m f93E ;K5
HURX BHFLN 3 897.36 hm?, (5HF5E X (1) 8.98%, £ E K/KIBAMNE 50~100 m ZZ vj [X 5 MU X g i F
34 321.04 hm?, [HEFFEIXH) 79.12%, F2 Ry @M . S8 M . B LSRR b 55 8 £ 7K S8l X Js
(E1E, #£2),
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Table 2 Ecological sensitivity of a single factor and overall factors in the study area
1o B X B U X T U X IR SRR X FEHUR X
EA/hm?  WBil% A/ /% EA/hm® /% A /hm? o Bl/%  mA/hm® /%
- b AT S A 244372 563  25151.56 5797 490796 1131 1 804.68 4.16 9076.88  20.92

AT

Y 9 031.28 20.81 1 012.00 2.33 1 034.40 2.38 3261.92 752 2906532  66.96
B 1) 5315.72 12.25 11 087.16  25.56 8990.28  20.73 13 578.04  31.30 440692  10.16
R 5287.16 12.19 3227.64 7.44 4 188.00 9.65 517592 1193 25 499.40  58.78
IK IR % 2 464.16 5.68 961.20 222 1735.44 4.00 3 897.36 8.98 34 321.04  79.12

4 7 55 35 5 6 147.64 14.17 7116.02  16.40 13 849.89  31.93 997274 2299 6292.64 1451
e EAHUENE 3077.40 7.14 8 174.24  18.95 14 655.16  33.98 8700.92  20.17 8523.08 19.76

3.1.6  ALARE E IR ACASBRE S AT W B X IIARTTAUR, SR AR, AR A A S U
B AR R BRAURIX | R R XA R BE ORI 5 X R TR 62.50% , TR BLEL T 27 113.55
hm?, F ORI CALHR . F AR D LA S 3E 3 DA ARA RIS AR S o AR BURIX AR 9 972.74 hm?, 5
B DX R TR BR PG 22.99% 5 5 DAy 3k i 35 SO M 90 3t 5 AR U IX T A 6 292.64 i, BF 5 X T
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TR 14.51% , 328 g A 500 FH 1 DA KoK 388 5 o i w7 i X3 (T IF, 3% 2)
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18 ArcGIS 9.3 3R {F /Y 45 8] 43 M7 (spatial analy-
sis) BB B AR T, B 6 A E S HUSPE RN 7
AT A S, PR AR S UM 45 D F AL 2R
PEAY, 3RASE PH DX X 25 A A 25 B0k =25 )
A B KL 2) o MRS bR 256 A 28 BlUS I 25 (8] 43 A1
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8 700.92 hm?, (HHuLLflh 20.17%, EBHBFEK
PSS R . B4 B RN MR AR EURIX B2 AFRRGRA A SN
i Aok 8 523.08 hm?, 5 #F 5% X 4 i A1 19.76% Figure 2 Overall ecological sensitivity evaluation in the study area
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