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Research progress on life cycle assessment of sponge city source

control facilities
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(1. School of Management and Economics, Beijing Institute of Technology, Beijing 100081, China;
2. School of Environment, Tsinghua University, Beijing 100084, China)

Abstract: As effective measures to control urban runoff, sponge city source control facilities gain more and
more attention worldwide. Quantitatively evaluating the environmental and economic impact and benefit based
on the life cycle perspective can provide scientific and comprehensive information for future sponge city
construction. Based on the content analysis method, the current researches on life cycle environmental and
economic analysis of source control facilities in various countries are summarized and analyzed. Results show
that the environmental impacts and economic cost are higher in the construction stage of source control facilities,
while greater environmental and economic benefits are generated in the operation stage. The shortcomings of the
current research mainly include the single type of environmental impact and the type of facilities, the relatively
small scope and the few studies on the comprehensive impact of environment and economy. Finally, the future
research direction of sponge city source control facilities is proposed, and the research results can provide useful
information for future sponge city related research.
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Fig.1 Main steps of content analysis
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Table 1 LCA or LCC studies on source facilities of sponge cities in various countries around the world

¥ 5 1E# I 7] it 25 7 P Tk A i JE Y B
1 Kosareo 4 117 2007 SR g LCA and LCC HEVE BT HE AL B
2 Carter 21 2008 2 )= T EH LCC-benefit analysis TV B 1T R0 4R B B
3 Bianchini 4517 2012 3= PN Eco-Indicator (H) U B Bt
4 Dabbaghian'®! 2014 SR JIESN IMPACT 2002+ HVB RS AT B B
5 El Bachawati %1% 2016 LR T A i IMPACT 2002+ BB
6 Flynn %20 2013 Wi 7K AE el eS| LCA # i-Tree Eco H B AT AL E B B
7 Vineyard Z¢121 2015 Wi K AE el ESE| LCA and LCC AV fH AL Y B
8 Mangangka %2 2015 WK AE KR — BT BB
9 Wang % 2 2016 T 7K 78 B3k LCA and L.CC BT B
10 Corbella 221 2017 N T 4 FEPE LCA BB TT Y B
11 Lopsik®! 2013 N T3 DU LCA-IMPACT 2002+ il ReCiPe HER BT B
12 DiMuro 2% 2014 AT i b K LCA-TRACI M LCC HEUERE LT B B
13 Spatari 427! 2011 B ES| LCA HEE RS 1T B B
14 Xu %) 2017 VB S 18 it i i ReCiPe fl LCC VRIS AT I B

2.2 BEESLIZH LCA/LCCIEMER

R SCHik 25 38 25 5L, H i S0 B % 1 45 30 1T U5
LW LCA S LCC I EEAEP AL R A
T Hb R A= g BA e 3 2 A .
221 £ BTLCA/LCCiFH 4 % o 47

o J= T B A B8 K 25 B R B AR K MR TS e
U s ST Y O AT AR R R AR T
A0 DL R e I 0 L Jaffal TR T
o J== T A 57 RE R B Y R % B g 3 B 4R 2 T
XoF 4 FA YRR TE Ve 1) S A AT e R B — E AR T .
Bianchini 2573 i He A 4% = T0 A6 s 17 3 B P R
B NO, SO, O, F1 PM,, [ 12 38 PFAl 48 )2 10 BT 7= A= 1)
B RE , GE R M , FE 13~32 a vk [a] oy, & J= T ]
DA A G 3 18 2o A D AR AR T i Y 2 T
SR, BR T 7 A s R0 e, R MR AR 7 B e
23 %t PR B v i HL At 67 T B2 R, PR G, AR BE A 4y AL RN
CIEEE 2N REYTATA SN S g7/ B NIRRT %2
Wi, 3% 25 9 7E A 56 SOk ot A5 AR B2, Kosareo
LR T 3R AR (0 )R T 4 B S B RE L 3 Rk
02 T LCA DA% 35738 2 A [ 1) 2 i Jo] 390 v Bt (ol
W IE R BT RO R A A ) R T, 4
P (0 = IO AT L SE 2o IS RE RE S e D AR
A R A SR BE 2 . El Bachawati 28 3% [ LCA

T3 ¥ BT 60 3 TOUR% 42 J2 TR 30 5 1) 52 1), 45
BB, LR G 25 Fh A BT 52 20, 4 6 2 T2 e £
5 .

L0, J T A i SR B AR 2 e s L
BRI OB R 22 . 52 & 60 )28 TR AR 1) P 3% 224w
FEAE B A B K AR IR R DL % A A AR
Bianchini 257 % a7 B 2 48 (4, 2 T A AE bl 20 2% 46 )=
T 2 b 28 B HEAT T A= i JE ) BUAS R0 4 0 B L SR 5
BT R ORI A e Bk R T @ IE AT R
Aib B RS A A R AR S5RGBT RE S
A BV E B A i R T L AR B R B R T 28 5 A
A BE A, A Sk S 0 2 019 BIF 5% 7 1% 38 i L D
kL AR R DA e A B M R B AR .
Peng &5t X} faj 5 20 4 46 )2 100N 78 el =X & (0 )28 T
HEAT T 40 A, 45 B I, 17 25X & (0 )2 T00 A AL
A L R B R A R T 4 T . B
25X R TH A A A J5 201 2 40 a, LR LA Ty 3.84
IS R 6.8 a, i 44 178 7 J2 00 (14 R0 25 A EL AN [l
W13 504 1.63F119.5 a.

2.2.2 AMHEREHALCA/LCCHEM % R 54

Flynn 550 %5 98 [ 35 3k 17 A 4 ity B2 38 it 1)
B GB AT Rk B B B AT T LCA PRAL , 25 SR 01, 4
T B B 1 il R B 5T 5 e 1) 2R (HAE AT By



% 8 M

PN T 25 < 10 A0 I DSk B A i S S0 B A 0F 5 O 1001

BOW Tl 5 SR A R K ZY7E 4 a 22 A7 AT LAAIRI 2
BB BET = AR B HE AL . Vineyard %R I LCA
T5 i Wi 1 A Wi BR Uit 5 A% 4875 oK Ad PR it A
R RE AR PR R IR 3B AT R B 4 A B B
H] B PR B8 5 ), 25 S SR B AR W B R IR Y
SR L A% G2 15 K A BRI /)N | 5 4% B85 K Ak B it
A EC 0] DL D 6296 ~98% H ER B B M . Wang
L B AT YRR I B B AR Y R
JEHEAT T LCA 43 #r , 45 R R W, 44 B Bev e A2
38 1) 52 ) g5 R (249 5 BV RS2 e 19 35.6%6) , H
U B R B B (205 B BRI 19 30.2%) o

Wang 45 il i LCC J7 i AL T 2B W i i it
F AR A Rz 4 JSAS |, ABCE AE Wi B Tt 1Y) A i
J& 35 a, 45 R W, 4 BoRas B B BE R R 0 LCC AN
LCA TP 45 R i G = . BRI 764 5 5T
R AR B ZE 0 s A T R A T R A i 1Y
G EE B T, Flynn 280X A8 Wy i 8 1% it
5T ARG M, WF 98 45 R0, A W i B8 I it 7 1K
By B 0 A 29 g 1.55 X 10° USD/ 2 Wi A i 7K i
F(ha-IDA) o Chui % F LCC J5 i % il 3k 1%t
(20 J= T0 AR W Vi R it 3 7K Sl 2 ) 28 g %o i i
R T 155 50 1) A b SRR A2 A A AR R 2 EAT 4
BT, & B35 K BB AE 3 Rh it v B R 28 A K
2.2.3 AZEHLCA/LCCHEH 2 R 5

H A, K ZH0OCT A TR LCA WF 5T 4B 2 8
1o 43T AN [R] 9 A 355 5 1 2 551 )| FF 4 . Corbella 55
BEXT 3 A0SR T (% 58 N T b R ik A1 )2
BH e B 2 4 4 et el sl 1 T3 b L 2 BE B B
Az PR RE Rt B N TR b ) M 5 a2 AT B BE T
Je LCA 438, 25 SR W, US A 25 PH B 338 A= 9 498 B
H, L % N T M T A AR )RR R ) PR R R e e T
fib 2 Fp 2 A0 3 32 B A 28 ORN 4 JE A4 R 1Y) i 3 A
). DiMuro % Xt N T2 E 47 T LCA 434,
K BN % Hb 382 G 1 B8 2 R 0 5% A Ak A R )
THFE (TR ML L 55 5% BT B SR04 FE T 3 i 1Y) A B
S FL /N, Lopsik! ™%t 2 ¥ Je W — 4~/ A T3
b1 5 RIS AT B Be AT T LCA 43 #r , 25 SR 3R 10T,
U B B B R KRG AR N TR b v i il
FH 2 5 i R 55 5% i) v ) £ . Wang 85V R
W N TR R AR g N TR E AT T BRI
VR, BIFFE 45 R R 18 R 2 B0 PR B 52w 20
FH T 77 A2 05 I 19 K 28 R F 0 BRI 7 AR 1 5 T
K, 55 N T8 HAH B, W N T8 b Bk [
CO, YR 2 o

DiMuro 25 H & T N T8 b 5 K (8 3 Rl 3% i

MIEATHE T RAS , S5 R, 2 afi , JK (8 5L Al 5 itk 1)
SSA(FEERGEY R A BAE S T AT, %
SR R Sy N T ) I B AR A B R R SR RIR B 4 T
SR 75 00 A0 Ak B 9% L BRI . Tupper ™ X I8
S it 5 1 8 A8 B B 4T T LCC 43 AT, 45
FW], g €0 FE Al 5 it 119 A 150 AR LG R €8, BE il 152 it v
23400 SR, B AT A B A b, U Sk Bt T B
IRBE R 2 B 325
2.3 EAXHMERER

b SR kR b R 2 X Sk B Y
LCABFFE , A0 & T U5 Sk 35 it &% fig (7K ot Fi K it 4
il 5 ) R BAS A R IRGE A 2 . AR LA E R
], A 487 A6 U 4 T B K ST X
2 3k T VR Sk it AL AR AR A A SE A ST I

Z G0 25 K T R A T Y Bt EAT T AR,
A= Wy s BR i B R AR AR A W R TR K AR
el FiT A= 8 B 5 N T b B R I RN T 6B
ARG HE MO E KM T, ZREW b E
Z VR KRR R Mk N TR b AR Y
BV o T, Sk R TR B A A RIA w2
U AE X A /b 3 3 R DR R AR i B U L35 K
2B N T b Y 3 P Y PR X AT LA R AR I
Wy R RAFEREY . EKER TR
B KPE AR AR B K G 6% U O o b 2R 3 R
Fodh B KGR, BEE K LREZE R T B . R MK
2 b ) P B F2 AR TS KPR R A, AT 2 WA
K, H IR AR, O 2 R . N T
i T AEFEAC . 5 & B H AT DL Ak W K A8 L
B 2 R Y AR R Rt YR S v HE A L T
FE % 8 3 F AR T, n fuf 0 S I ] A J , S 0 A U
F e A, DT 96K 2 K 0 I e R 0 R
A HUER N T 2 UE K A D T 25 S AR, TR
] L Hb 3 A5 VA A 3T U Sk 3 it o) A ) 3 T R T AR
i H A AR S, PR % SRR 2 M e e AL TR A
Vi 0% 3 T U Sk R A M RE (R B A TR AR ALAR )
SRy TR SR A AT A AR
2.3.1 R k&R AL AT

X 1995—2021 4 h [& 1 ) (China National
Knowledge Infrastructure, CNKI) i SCHk #1745 % ,
Xof G B ) Ay R 2 ST L KRR B AR e I R LR K
AEbE LID R M Sk b 26 )= T A RV AR R e
FE R H T U0 2R b 7 SCE 43 0 2R AT 4 &R SOk
WA W M TR M) 25k L R 2 &L
REVPA 45

LA LSO R TR B 6 SCEE N A R O TR



1002 IR 2 (TR %56 &
T2 K 4 L 7K 4 LA B AR 43 B AR O B A B AW HIZ R 9.5 a.

it

AT, & B H T E B 5K 2 0 T X R R
it S AR T B A AR A B Ue /D i RO R O
W OGRS LA A K R
T S S Rt ) A R S (g K e ) AR K
FEOE P, ik = U5 Sk B it % B0 4 e 0 A B S X R
kWit — A F s 0 F P . B BT E T
T 205 3l T 9 Sk i K B 4 R AR B B BE AT I 4
R H X T F EKAR TS Y 7 2 R BRACR nk
217~ , # " . COD(chemical oxygen demand )} fk 2%
T AR, RN A VLT Y2 ; SS(suspended substance )
B Y ; TP (total phosphorus) A7 & % ; TN (total

nitrogen) A GV A o

[T\

~

F2 CNKIFXFEXEENFRESEYHNEEE
Table 2 Average removal efficiency of pollutants in wa-

ter by source facilities in CNKI literature

‘ 15 YL X L BRAR /%

T3 248 3 71 1 Sk N

WiEkA  coDb  SS N TP TN Pb  7n
TFmgH 5165 —  60.39 54.88 33.00 — @ —

AT 86.23 71.18 67.07 70.56 85.33 62.71 —
AW R B 59.10 79.15 6545  72.00 73.90 — —
BKGSE  62.00 34.93 39.00 57.00 53.00 60.00 60.00
ISESil) 41.88 59.32 21.62 20.05 15.00 — —
Rt op#  77.97 90.00  —  85.11 69.93 — —
T i) 26.70 46.25 44.70 5140 —  98.00 97.00

2.3.2 Bk FERA D

BCAS 53 B AT LA Ay 1 2 3T 5 Sk 8 A SR AR Ak
K nT SE R E R e L A b e SR AT TR Sk
Jiti A G A A3 BT B IS0 R ARk b [ 15
T Sk B R AT 1 AR R AR A B, A SRR Sk
Bt TE 28 U5 20 4 7 T H A A 25 K0 77 Clnt 2>
IR AR i 1 A (45 il A U ] R U (combined sewer
overflow, CSO) (R 7K 32 385 Ak | b A 42 1) DL Fi
Bij b2 A5 ) o S fE TS R GE TR AR Y 25
IR Sk Y R AR 2 A B S O T A G K 8 T R
Jii o WCAN IR IR T R AL TR O & BT A R 1Y
Fh 2 R, I 2 W1 TR ke = i 2 0T U Sk O Y 22
et o R, A 1 X IR Sk Bt Y AR AL AR HEAT IR A
WFSE o 7 BRSO 2 Ay e B AL i R K A e E bt
T 0 AR 20 2 AT 22 9 o3 r , 45 SR R Y, AR Wi R
Wit 1 325 7K G 2B B AR 43 il Ry 8.99 X 10° 56 JT AN
6.05X 10" JT , B4F M2 PF &L 45  5.78 X 10° % Tt
A Wy i B Bt Y A (DI 24 0 14 a, 33 7K Al

FLAT , B P9 A — S f7F 5 3 24 i fe A e A/ IX
F18 A2 WAL 42 ) AR B B I G % RE I o €O 4 0 T
HREVHARTE B ) F T b s A Sl T R Sk B Y
TSHMART o SR, A B 2 3 i Al 5
PEAG B T AN 2 B A AR i FR 0 CRL A5 T 42 i T ML
RIFNIZE) o A SCHRHE CNKI LA K A [ g 46 3k 17
ST S B A B RO X R PN O T U Sk B AR Y
R AT T RAE R 3T .

R3 HEBHETEXREZEHA

Table 3 Source facilities construction cost of sponge city

in China
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