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Comprehensive benefits evaluation system and application of low impact development measures in sponge city //
GAO Yuqin', CHEN Jiahui', WANG Dongdong', ZHANG Zhenxing’, ZHAO Chencheng' ( 1. College of Water
Conservancy and Hydropower Engineering, Hohai University, Nanjing 210098, China; 2. University of Illinois at Urbana-
Champaign, Urbana-Champaign, Illinois 1L61801, USA)

Abstract: In order to quantitatively evaluate the comprehensive benefits of low impact development (LID), taking
ecological,, economic and social factors into consideration to select sixteen LID measures evaluation indicators, including
runoff cut rate, pollutant cut rate, cost investment, operational benefits, rainwater utilization, and ecological value, using
analytic hierarchy process and entropy weight method to determine the index weight. The LID measure comprehensive
benefits evaluation system is established based on the cloud model. The evaluation system are applied to a certain area of
Nanjing to quantitatively evaluate the preliminary design schemes of 4 LID measures. The results show that the most
effective scheme has the best pollution interception and emission reduction benefits and good social benefits. And it has the
highest degree of subordination to the “better” , being the best scheme.

Key words: LID measures; cloud model; entropy weight method; comprehensive effectiveness evaluation
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Table 1 Operation effect evaluation of LID measures
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Table 2 Social benefits evaluation of LID measures
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Fig.1 Comprehensive benefits evaluation index system

of LID measures scheme
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Table 3 Planning area of LID measures in the study area
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Table 4 Simulation of runoff pollution control effect of LID measures scheme
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Table 5 Total cost of LID measures design scheme
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Table 7 Benefits of LID measures scheme

. ;ﬁﬂ@ﬁ%ﬁs ﬁiﬂ(fﬁ U)\%% %l:&tﬁﬂiﬂ(
&/ m i/ TG f/m W &5/ T0
HE1 334. 05 1015. 51 492. 4 1684. 00
VEY) 93. 64 284. 67 1000. 39 3421.33
VEX 58.95 179. 21 1219.52 4170.76
VEL! 255.45 776. 57 742. 99 2541.02

d. #hFeHs R AR . A e LID i
Tt AT BN LA T FE XA I K XS LID it i
(1375 7K M R TR BB e A 5 AR — BB T, SRAFBIFY
XAB AR BT XA T VLR, 2 b FE )
MR K DR SR FUK BB AR . R A 3030
KR F-Hr s , %% LID it B3t 7 S ab se i 1 oK
PRAERIRAR N T Bk . RTS8 3 R AARY LID £
LB S E AN VIR AN ER - SN @SR SN 5 i
DO SN b 1 N DS € R e T DU 8
2.3.3 Zitm RS

MG 2 #4148 LID $ it ph 2 38080 1 AL,
K LID $it At 22 2 a5 AR (B AN [R) 7 5245 500 LID 15
Tt T AR FEREAT 23 C , SR FRE B3 1 4% i O S Ak 2
o iy A, 25 R WK 8

®8 LIDHERItARMSHNH=ENE
Table 8 Quantitative value of social benefits

of LID measures scheme

YES FKBHRFN  AERUNE AU FEERL
e 0.143 0. 179 0.193
ik 0. 407 0.520 0.384
EX 0.344 0.447 0.430
Tr%4 0. 296 0.415 0. 400

JgE 1 R AR AL R,
LA 24 B s R 7K 126 K A
BB LID 5, BcHC 525 R KB AL AR A
S 1% 3 BARE T AT B LID #556 , fk T
CHC i B R 7K 1 L R T 26 A 0 (e
R M TR A o LU 7 %8 2, W 4 ROy 8 i, 54
HEZS L S B T 07 % 25 07 R 3 W T I
SR LID B , A ACE 5507 % WA 0
2.3.4 LD #5653 5 £ 504

SEFRAE R AT 40 9 AT T, 1551
TR 1 2 UL UL T, 945 AR AR 5 (2) 15 51

- 17 -



FEARI A ALE

e AR M 2 V = [, 80, h %,
221 BUBIE N 0. 005, =i 5 1000, 3EF X 4%
1z KA #5347 Matlab 4 2, 7158459 8] 4 /> LID %
JREVE VT J7 58 (A 4548 A SR 4 e, Ol ol A A A
] 15t 55 58 S B AR R AR A T ORI A8 4, 7581 4 4> LID 5§
TEVETT T A6 5 N EGCT B SRR B, DXty &
TEEAT B R W2 9,

9 EHHEREETINER

Table 9 Comprehensive evaluation results of design scheme
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