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Abstract: This study sorts out the development course of sponge city policies in China in order to better
promote the construction and implementation of sponge cities and accelerate the development of the urban
stormwater management mode and urban ecological environment. It takes sponge cities in South China as the
main research objects, and professional experts related to four types of sponge cities as the respondents, to
conduct a questionnaire survey from the aspects of environmental crisis, sense of responsibility and belonging,
merit recognition, policy support, and sponge city construction measures. Firstly, it establishes the "crisis-
behavior" theoretical model and applies the structural equation analysis method to reveal the mathematical
relationship between the awareness of relevant professionals on environmental issues and the degree of
advocacy of the sponge policies. Secondly, it analyzes suitable measures for the construction of sponge
cities in South China, concluding that the “vertical design combined with natural waterway” has the highest
regional specificity. Based on the present situation of regional development and the characteristics of location
environment, it puts forward the formulation method of measures that can be integrated into the policies,
providing the basis and reference for the formulation of relevant policies and implementation strategies.
Keywords: landscape architecture; sponge city; city rainwater management; “crisis-behavior” theoretical
model; suitability measure; structural equation model
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Tab. 1 Measures of the “crisis—action” model
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Tab. 3 Fitting exponential analysis
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Tab. 2 Measures of the "crisis—action" model
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Tab. 4 Gender difference analysis
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Tab. 5 Occupation difference analysis

S p N it v T Sig ESl| T N B itz F Sig

ST 102 244706 315822
HA 960 245538 314160 . Jﬂ%@l%ﬂﬂi 133 247594 295202

fEhlk ~1.0%6 0.306 AT 90 25.0444 287926  0.798  0.495
4 183 24.852 5 283136 ZEHER TR 118 24.483 1 3.0766 1
peisani 102 21.588 2 4.9279 0
HA 260 21.069 2 5.2551 7 o RS EIBRITE 133 216692 450542

BERR -2.343 0.020 A I 90 21.0444 535044 0342 0795
BT 183 221257 4.2167 3 ZAHE K T AR 118 216017  4.89573
ST 102 31.0294 420385
HeE 260 31.0500  4.9524 2 o KR 133 303008 504072

PEATAI 0.166 0.868 e TR 90 315222 531318 0614  0.185
&£ 183 309727 461416 S TR 118 314322 4.5899 9
SR 102 27.6176 4.0663 9
W 260 27.923 1 422827 o SR 2 78196 309710

Fo - . e 0% 001z ORI IR 90 28.744 4 425206 2.666  0.047
w1 HTIDE IR Sk TR 118 288729  3.8576 1

M S HIREE L, ETER “E A
5 CBKAEH FERR T S i S
MMERAR, AT I, KT JT AT
Kbk 5 AR S &, e
WA EHE T etk 5EE K
IS AR, RS KA
MEMZ G, AR T E A &4 5
TR o BRIEZAE, T “87 "0 “i” “Al”
X 4 ANTTTH AR, DA A 2
BN, KT CBRT R aRI 5 nk
TS AREISE"  “BINRTRARAL” BT
BRARL” , XA KA R
{14 - S A o330 7 DX PR ORI AN B 5
KT AT TTIRAY AR S A
R A ERE RN
HPRYREAK, N 2 AR RS R
Bl i WOk & OCAKT JriEr Ct
Bas@E " NIl Ayt %
FEWI A TS L, SN, e,
B TR e 5 CEAT
RN TFiR, DOAEISSRREA . FRit
DXH 2 3l TiT Je 180 ELA HURe X R ARRAE, A
B T T r G R e, RS

4 i
VEA IR PR R R B — H R TR B,
HR UL 5 4R (BRI T R R BT B L 5

BRI FE AP S it H rb 2 Sl i #H SCB
R N S A PR IR, R0 i SR ST
RS, FASEHES S RN BI /o
ORI R eSS R, (AfEEIR T
AR A [R5 i gk ik e s St
TS BRI L, 280010 FA RIS S
BOR T S RGN ™, HakE~ED
AR, LM At B 2 T R U5 i
WHlo FET AR BT TR 5 T Ei R,
XEAFIREEH EUTR I8
4.1 EAL B A BOR Y 20

B SR RR S HESI T H 55 60
AR ™, AENBORHE B EA NS
HER e dm i i Y i AL AR I
AWM RPINERL, 1kl
HHZH T R BT R A B, K
SEERET “fell—FTh " BRI RS,
X ERGET R EHLRGR DU B & R EMR T E
SR B 5T M N X Al T DA Y
ESPGSNITEE 5 s R A i DR ER Y =M= SNk ibii
T AT I A, (RS ELR (Y
Mo RN SZEESHRE, SRPTUE, RATHH
S BRI S
4.2 BORG 34 L A R T A

A PFN LA A L F TAER A
LA A R T R, A
(7] 5 AR R A AR B E R S

whEe Ml TEBORT E R BN L AR ]
R TAEFE, B0 Buter F Kuller 45 AFEK
USR] R SR R S (PSS)
T A B A L A I T 7k
[AJ B MR T S R R A
BRI RE, B B WAL 5. RS
FERIT R A SRS, AR HI 7
M5/ NX SN R K B BEHERS s (TR
Uit SRR T 2 HEK T LA S5 48 AR I
REMGICTATIEIR T g an iR, e
HARTERRH . SO A4
4.3 Phlml TAEMEShIE Pk e +E

FHX PIHIEE | S TSR A 2R,
FENY BEA T B e LR BB H L, —
Ty AT AR HL X ORIk &
MBI B, R G I i
[E] 25 B BORHE, B XKIEE 4 TR
brife, f8Sa%t, MEShocnt. H—ormE, ¥
KELAFR T AL IR, BEVIEL TR,
L HHR SR, AR REZ J5TH T A
[EeiigEaste- LN

5 BEi5R

X FEE I IE T R ML X (403
TR S DA R Ml A S S G 3 T
TP ATEFE A 7 U 4RI T (i
IR LA AR, SRR

101



| |
IIII M=l Landscape Architecture  2019/11

ANt2 5 REA5 S AT HUHE ST 2 30 T R 1A
EHTER. N THHES AT NS S,
i LIS AR I T OC 15 BT K RS (AL
%, RN, X T25EREMETAL,
[ fl AT 5 22l PR AT R I 25 AL
FIRFI A RE X BARTT BRI
EFRNAG T OAAE A SRR |
S TR O TS BRI 43 A AN 58 22 34,
BRI NG — 2 5. HAk, A3
WFFS I D EAR b TR R M X, (HAR R
KR RO SR A 2= 5, OIS
SIRT LMEREEM S, ATk AR
HARDKIIFE R AR AR I0 T %
HIE AR T, T e NS A X
BRPRAERE, e 4 VO N 2 0 AR
HEBRY], AR TR W

% 3 Hk (References):

[1]1 JIANG Y, ZEVENBERGEN C, MA Y. Urban Pluvial
Flooding and Stormwater Management: A contemporary
Review of China’s Challenges and “Sponge Cities”
Strategy[J]. Environmental Science and Policy, 2018, 80:
132-143.

[2] FEEARKMEEEFS EEH . CERHTEERA
EE—REUALNKREEE (£17) » [ROL]. (2019-
03-01) [2019-08-06]. http://www.szns.gov.cn/xxgk/bmxxgk/
ghsj/xxgk/qt/jcisyxghszygl/fifg/201903/t20190321 16713845.
htm.

[3] FLETCHER T D, SHUSTER W, HUNT W F, et al. SUDS,
LID, BMPs, WSUD and more:The Evolution and Application
of Terminology Surrounding Urban Drainage[J]. Urban
Water Journal, 2015, 12(7): 525-542.

[4] ANDOH R Y, IWUGO K O. Sustainable Urban
Drainage Systems: a UK Perspective[EB/OL].(2002-
01-16)[2019-08-16]. https://ascelibrary.org/doi/
abs/10.1061/40644%282002%2919.

[5] MARITZ M. Water Sensitive Urban Design.[J]. Australian
Journal of Soil and Water Conservation, 1990, 3(3): 19-22.
[6] 1, B2, &7, T ERIRWHAERERNLR
K EIAr [J]. RELZIKHEEK, 2014, 30 (18) : 45-51.

7] 2%, BEF, FRE, . PEFEBEMHHE
HXBEBEIEMR [J]. PEREE, 2016 (1) @ 79-97.
[8] CLAR M. Low Impact Development (LID) Technology for
Ultra Urban Areas[R/OL].(2001-12-11)[2019-08-16]. https://
ascelibrary.org/doi/10.1061/40706%28266%2915.

[9] XIANG C Y, LIU J H, SHAO W W, et al. Sponge
City Construction in China: Policy and Implementation
Experiences[J]. Water Policy, 2019, 21(1): 19-37.

[10] XIA J, ZHANG Y Y, XIONG L H, et al. Opportunities
and Challenges of the Sponge City Construction related
to Urban Water Issues in China[J]. Science China(Earth
Sciences), 2017, 60(4): 652-658.

[11] 3R E SRR . At R E 5 B F kRl z g

102

ZRAVATE (2010512 A 31 H) [J]. HEIKF|, 2011 (4) :
1-4.
[12] BSBRAATT . B S B FT K F e i He KB 55
W TIEREA [R]. b3 BSBRAAT, 2013,
(13 {EBME S IR . X FRt—H R Bk TIEBA
[R/OL]. (2014-08-03) [2019-08-16]. http://www.mohurd.
gov.cn/wjfb/201408/t20140818 218727.html.
[14] EREFH S ERA . BEPTETAL R ZITHE
Ry i@ 40 [R/OL]. (2016-03-11) [2019-08-16]. http://www.
mohurd.gov.cn/wjfb/201603/t20160317_226932.html.
[15] fAI%FH . B4R T IR M BUR B (N]. FEME SRS
#, 2017-02-22(7).
[16] EAR, WK, BT, . BEHTELERAL
RERMEER V] REREM, 2015, 31 (6) @ 11-15.
[17] 7435 . BT BHHTHETHEERELRITHAR D]
AR ARERRHIAE, 2015
[18] WAN C, SHEN G Q, CHOI S, et al. A Review on Political
Factors Influencing Public Support for Urban Environmental
Policy[J]. Environmental Science & Policy, 2017, 27: 70-80.
[19] 2EE . ARSE5KFRERNIVR. B-Sx15% [D].
BUM: HUIRE, 2007.
[20] WANG Y, SUN M, SONG B. Public Perceptions and
Willingness to Pay for Sponge City Initiatives in China[J].
Resources, Conservation & Recycling, 2017, 122: 11-20.
[21] CHAN F K, GRIFFITHS J, HIGGITT D, et al. “Sponge
City” in China: A breakthrough of Planning and Flood Risk
Management in the Urban Context[J]. Land Use Policy,
2018, 76(76): 772-778.
[22] BRODNIK C, BROWN R. Strategies for Developing
Transformative Capacity in Urban Water Management
Sectors: The Case of Melbourne, Australia[J]. Technological
Forecasting & Social Change, 2018, 137: 147-159.
[23] VIAVATTENE C, SCHOLES L, REVITT D M, et al. A GIS
Based Decision Support System for the Implementation of
Stormwater Best Management Practices: 11th International
Conference on Urban Drainage[C/OL].(2011-12-11)[2019-
08-16]. http://eprints.mdx.ac.uk/2900/.
[24] BARBOSA A E, FERNANDES J N, DAVID L M. Key
Issues for Sustainable Urban Stormwater Management[J].
Water research, 2012, 46(20): 6787-6798.
[25] BUTLER D, ASHLEY R M, BLACKWOOD D J.
Sustainable Water Services A procedural Guide.
SWARDIM]. London: IWA Publishing, 2004.
[26] ELLIS J B, DEUTSCH J C, MOUCHEL J M, et al.
Multicriteria Decision Approaches to Support Sustainable
Drainage Options for the Treatment of Highway and Urban
Runoff[J]. Science of the total Environment, 2004, 334-335:
251-260.
[27] MARTIN C, RUPERD Y, LEGRET M. Urban Stormwater
Drainage Management: The Development of a Multicriteria
Decision Aid Approach for Best Management Practices[J].
European journal of operational research, 2007, 181(1):
338-349.
[28] KULLER M, BACH P M, RAMIREZ-LOVERING D, et
al. What Drives the Location Choice for Water Sensitive
Infrastructure in Melbourne, Australia?[J]. Landscape and
Urban Planning, 2018, 175: 92-101.
[29] #WE, RE, £F, § BHPETERMNBAEEMN
FOEE MM RN 9 [J]. #EIEITE, 2018, 64 (6) :
1472-1480.
[30] 'zM8, & . EF MCRBEMIRE T RIS HAE
BHASH U] R RS EIR (BRBISEM ), 2019, 43

(3) : 116-122
[B1] ERE, MR, B, & BRETERRAER
ST RARIIES AR [J]. REZ%AKHEK, 2018, 34 (8) :
5-10.
[32] QIN H B LI Z X, FU G. The Effects of Low Impact
Development on Urban Flooding under Different Rainfall
Characteristics[J]. Journal of Environmental Management,
2013, 129: 577-585.
[33] BARRETT M E. Comparison of BMP Performance
Using the International BMP Database[J]. Journal of
Irrigation and Drainage Engineering, 2008, 134(5): 556-561.
[34] /NGR . RZAEFRMRITHMEE 2 [D]. p&R: Ml
JisE K%, 2010.
[35] &% . W ER T RETAZWE RS SBERMR D]
BN hEA KRS, 2014,
[36] M . A TIESAEESHTERPIXAGR U]
ZERE, 2017 (7) : 77-80, 88.
[B7] SREE . RIFPERF UBEWH WERMERME V]
#5, 2018 (3) : 53-55.
[38] {EFEA . BRI IR M B S X 5R [J]. IR IR
MR (BBFAR), 2017 (19) : 200.
[39] SOLESBURY W. Policy in Urban Planning: Structure
Plans, Programmes and Local Plans[M]. Edinburgh:
Elsevier, 2013.
[40] MORISON P BROWN R R. Understanding the nature
of publics and local policy commitment to Water Sensitive
Urban Design[J]. Landscape and Urban Planning, 2011,
99(2): 83-92.
[41] ROY A H, WENGER S J, FLETCHER T D, et al.
Impediments and Solutions to Sustainable, Watershed-
Scale Urban Stormwater Management: Lessons from
Australia and the United States[J]. Environmental
Management, 2008, 42(2): 344-359.
[42] NGUYEN T T, NGO H H, GUO W, et al. Implementation
of a Specific Urban Water Management: Sponge City[J].
Science of The Total Environment, 2019, 652: 147-162.
[43] KULLER M, FARRELLY M, DELETIC A, et al. Building
Effective Planning Support Systems for Green Urban Water
Infrastructure: Practitioners’ Perceptions[J]. Environmental
Science & Policy, 2018, 89: 153-162.
[44] BEZA B B, ZEUNERT J, HANSON F. The Role of WSUD
in Contributing to Sustainable Urban Settings[M]//SHARMA
A, GARDNER T, BEGBIE D. Approaches to Water Sensitive
Urban Design. London: Elsevier, 2019: 367-380.
[45] KLOSTERMAN R E. Planning Support Systems: a New
Perspective on Computer-aided Planning[J]. Journal of
Planning education and research, 1997, 17(1): 45-54.
[46] BUTLER D, ASHLEY R M, BLACKWOOD D J.
Sustainable Water Services A Procedural Guide.
SWARDI[M]. Hague: IWA Publishing, 2004.
[47] KULLER M, BACH P M, RAMIREZ-LOVERING D, et
al. Framing Water Sensitive Urban Design as Part of the
Urban Form: A Critical Review of Tools for Best Planning
Practice[J]. Environmental Modelling & Software, 2017, 96:
265-282

B %3k iR (Sources of Figures and Tables):
4 FEEEY Amos &R EM T RET,; HRERYH
tEE .

(g EIE)



