% 53 B4 8 #omo RKoF F AR (TER Vol.53 No.8
2019 4 8 A Journal of Zhejiang University (Engineering Science) Aug. 2019

DOI: 10.3785/j.issn.1008-973X.2019.08.006

ETHEERESHKESENEHREF BT LE

7, B

(WL R % s 1 TR 22 B, Wil i 310058)

OB ARG A Y Tk S A SR Z BT & . T FE R BE LA e U A S T T A A
T B S 3T 2 5 A, R InVEST A5 B (14 A= 355 5 4k A B % Tk it 7 R B 5 A8 B T M i S R R = Bl
PO A A5 FR G W 55 ST T AL TR o 8 e 2 R 40 T R B0 A B 0 T R B A ) 22 R P I A B TR IR A ek ) U (X
B, A BT SR B R RS R SO BT AR B AT SR . BRSR SRR, BN T A X B AR
BE e DL Rk i s K P AE IR R W 2 (] 22 5%, RS IR S K SR 2V R S A LIRS H B ESRE MRS T
40 A BT -+ o A P S TR, B 2 T AR S R GRS O A SE AR 4 X8, SR 3T W T 2 0 R R AR AR AR
KPR AR RGMRS ;s WIPES T I & il 5 AR BT A BRAE I RSB X

FESES: TU9SY XHERAREE: A XEHE: 1008-973X(2019)08-1478-10

Delineation of rigid urban growth boundary based on
habitat quality and carbon storage

WEI Fang, ZHAN Xiao-wen
(College of Civil Engineering and Architecture, Zhejiang University, Hangzhou 310058, China)

Abstract: The contradiction between land expansion and ecological protection exists in decisions about urban
development. In order to quantitatively identify the key ecological conservation area on a large scale and delineate a
rigid urban growth boundary, habitat quality and carbon storage and sequestration modules in the InVEST model
were used to quantitatively evaluate the ecosystem services over ten districts, one county-level city, and two counties
in Hangzhou. Spatial and data information analyses were used to deal with the win-win areas of habitat quality (as a
proxy of biodiversity) and carbon stocks, and the analyses of sensitivity of model parameter and the validity of the
results were used to ensure the reliability of the analyses. Results show that spatial differences exist in the levels of
habitat quality and carbon storage. Those areas in the southwest have higher levels of ecosystem service than those in
the northeast. By integrating ecosystem service evaluation into the urban land use decision-making process, priority

conservation areas were defined and references for the delineation of a rigid urban growth boundary were provided.
Key words: ecosystem service; rigid urban growth boundary; habitat quality; carbon storage; conservation
priority area
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Fig.l Land use and land cover of Hangzhou in 2015
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Tab.2 Habitat quality classification in Hangzhou

AR R AR 0 Sho/km? Peil%
= 0.0~0.1 1812.46 10.75
h 0.1~0.4 17.98 0.11
=S 0.4~0.6 252538 14.98
e 0.6~1.0 12 496.42 74.15
it 0~1.0 16 852.24 100.00

wnE 2 i, pe o T R A B R A R K T 8
e, TEAS ) A3 A b 2 78 g e AR IR A% )Ry . PE
Ry EEIRVE L A M )S, DL 2 R BH
e R, HG AR B BT A, H 0 A B T A A
TR X B 2 DL MR 200 A T8 B R R T R B 4
AR IX L R 3 TR O AR B o R R AR A9 1T AR
Lol =, S, b A B8 T A O 0 0 DX 8T R,
Scounty 9 DX B BTHTFR, Peguney 4 o DX B TR EE A
A T 25 DX B B A 55 o A 6T 1 T AR (LK 3)
P K v A B o o X3k B T AR A B ok A A
Rl DB 1 A B B KR T IR, HL b 4] 3 ik
= T 74.0% B KO (BRE FHIX A ), i
F L A 28 3R 3] 92.2% 3 3N DXORITHT L XY L
Bl 5 Al (298 31.0%) , AN BT 3 K ) — 2.
22 WfEFEMMERFTEMG

AT i i 0 A B8 000 AN [ - b 7 SIS R 1Y) ik
AT IR E . AR WS X A [ B A T Y
Bk 2% IR AT TN B 212S) ik R A2 1 £ TR 2R Y 25
G R, e I R RN R K I R e AR R Bk 4 B A
B, KV 7 A A B A R TR A A K Y
DX, A g A, R e K O, 12T
P A A T R B A I, 35 AR AT K 2 A
AR T, F Alam %5 28 BF 55 6 5 102
3T 53 B K A 6T Bk % RE B8 IE R AR, RO OK



1482 el pid x 5

F (T FRm) % 53 %

)

0510 20 30 40km

HEBEIR R AR
#: 0~0.1
i 0.1~0.4

B B 0.4~0.6

Bl ft: 0.6~1.0

B2 mMTEERERETNERE
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Tab.3 Sizes and percentages of areas with high habitat Tab.4 Carbon density values of different land types in
quality Hangzhou ke/m?
X B4 FR S/km? Seouny/km? Peouny/% + Hb AP Hbmk HRRR REERR A
FhoS X 219.99 706.55 31.1 b 9.03 24.69 27.42 61.14
AL X 442 65 1 409.44 314 A 5.67 14.38 1678 36.83
, H
ShiX 548.65 1227.89 447 HoAlbhh 5.67 14.38 12.76 32.80
. 7e] 3 5.67 14.38 8.04 28.08
& FHIX 1334.16 1821.01 73.3
. L) 7.52 18.42 14.79 40.73
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yie: 0.06 7.90 8.11 16.07
H 1456.25 1.828.93 79.6
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itk 12 496.42 16 852.24 742
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Tab.5 Total and per unit carbon storages of districts and
counties in Hangzhou

XEZFR CS,,/(10* 1) Secounty/km’ CS/(kg'm™)
FIIS X 1524.868 706.61 21.58
ALK 4216.304 122828 34.33
LK 4270.760 1413.11 30.22
Il 22 X 15 824.076 3119.49 50.73
X 8 431.081 1821.08 46.30
g 11 372.140 231445 49.14
Al Jri 9 100.181 1829.02 49.75
eSS 20 408.948 441881 46.19
miEIT 75 148.358 16 850.86 44.60
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Fig.3 Ranks in prioritization for multiple ecosystem services in Hangzhou
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Tab.6 Ranks and areas of ecosystem services in
Hangzhou
EBRGEIRS A ER S/km? Peit/%
fi%(0.8~3.3) 1830.3 10.8
1(3.3~7.7) 5456.9 30.4
i (7.7~10) 9564.8 56.8
Hit 16 852.0 100.0
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Fig.4 Rigid urban growth boundary of Hangzhou
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Tab.7 Sensitivity analysis of parameters for arable land

ST AR LL A/ %
AEBE TR
SRS BEEDIAESESUE B AU by
0~0.1 10.78 10.75 24.74
0.1~0.4 0.09 0.11 0.11
0.4~0.6 14.99 14.98 1.00
0.6~1.0 74.15 74.15 74.15
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S Bl o FE A U, B R A AT e i AR
Wy 22 RETE Y 3t 2, {ELTR) s Ak L A Al oA B 485 S RE S

2 o AR A3 — o O G M DR b A AR R B

e FERE R i A 0 A 358 SR i 2t 4T S B

D 238 L A S50 A e 2 1 A A AT 4 2R
A I B S A O R L A AR A 22 3 i AR
RS AT 04 25 5 55 52 B ) 2 1 554l 2R AT L A B, B
il it Kappa F 808 & 006 00 B2 (09 J7 ik S 804,
Tt = 0] 25525 W A HUBCHE , A AITF 5 4 50 7 45 2R
SR N T BRI 1T 2016 4K RE /3T T & A
AT LB f FL A7 23 ) & 0 J5 & B, T 3 D IR
6 T AT i B A A A X, W) R A B AL
FE AR S AR SE R4 X T AR R 1 647.82 km?, BRI 5
FIRRE BT &R 1510.36 km?. P 8 & A IX

A A 1258.83 km?, 3] i B Y 76.4% . 83.3%.

i AR SY J 3 Al DL, InVEST #6578 78 75 vk
B AT KB, R A LR X
T 3 3k ol W I & i B A g5 22 RR R, 2
MAATEFZAEZL. DERFRERENEY £
FEME R AR RG MRS H SR N2, ki 5
AR B Bl ) S M AR A AR DG, T AR ) 24
PEH2 R A AL E R I e B AE S R G
I Y 2 A TR, DA 2 MR R A S R
R 55 P A — o AR SR, H TN BE 42 1 Hh
AR B R GRS K. AS RS E—1E
RME R G, (R BF 5 HA AT BEs A A G &R
ot LN N R R < S S LR RV VA
AEHEL % B 2 A %2 [ 2. 2) 7€ InVEST AR Ak
ZSHMNRESHTOH MU EERENE
UL, AHK R 3E O SRR S O T RE SR
SR, X E — BRSSP 4 A R

R SAE AT 5 1 R 3 o S 58 149 7 R AT B A
o B8 2 80 v i LA L BF 5T 84 JRy BR A 20 K 8
T B L RIECHE S, DL RS e BB Ll i 52 X
FRHIF I, I LEHR X AR AR AT ST 48 Y T PR AR
3) 15 W e 2kl 72 A o e P BRSO T T BN
T 1 km? B BEBR, EATS 7778 R /) TR BB
VITE R IE 245 B S I8 B S s B 5, (3
AWEFE R K R X AR R G AT R, DL E
TF R R, T I 2 n] AE b Ok B Ir A3 I O B R X
Sk, kG R A S AR X I o A L AR W
PR 2 3 1Y FE Ak B, OR R AT ST R R T 4 1
A S8 R T B R 5 vk i i K Y B 3
Gt R FERIE R 2T 5, Tk A 3k T 3 BN
TE AT BE Y 2% 1 T R 0 22 58 BE 3 B, T
S B8 T 4 )4 A ST 4 T Y AR A

5 45 iE

A2 25 R GE M 55 PEAS A 23 Ta] ] A0 40 2 3 4 1<
PR D B AR 1 ), R AR S S R
IO R AP LR A E I K MRS RS
1% 55 A A S OR3P DX e 1 3l i 9 e 3k i 2 4
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Frei 8 VPG, T 23 8] A0 R 15 2 0 A S e A= )
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