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Abstract [ Objective] To clarify the carbon emissions of sponge city facilities and their carbon reduction capabilities, raingarden,
sunken green space, green roof, and permeable pavement are selected as research objects, and a carbon reduction model for sponge
city facilities is constructed. [ Methods] This paper adopted the streamlined life cycle assessment (SLCA) method. Based on the
carbon emission analysis of the material production, material transport, on site construction, and operation & maintenance stages of
sponge city facilities, a sponge city facility was constructed using a carbon emission model. By comparing the carbon emissions of
sponge city facilities with those of traditional facilities, a sponge city facility carbon reduction model was constructed, The carbon
reduction benefits of sponge city facilities were calculated by the constructed model. [ Results]  The carbon emissions generated during
the construction and operation stages of rain garden, sunken green space, green roof, and permeable pavement were offset by the
carbon reduction benefits generated by rainwater purification, plant carbon sinks, and reduced air conditioning operation during the
operation and maintenance stage. The final carbon emissions per unit area were all negative, indicating that all four sponge city

facilities had carbon reduction benefits; The order of carbon emissions per unit area for the four sponge facilities was permeable

[WFSBEH] 2023-11-01

[E€WBE] EXREAWAITR(2022YFE0105800)

[MEHRA] NE(1965— ), 5, #d%, FENFHER SOHEH SEEST EWT IFAM TS T, E-mail : livjian@ szu. edu. cn,
[EEMEE] Rwe, B, EENFE BIM A B2 H# % T/E, E-mail ; ssuly@ szu. edu. en,

— 144 —



weook HoR
WATER PURIFICATION TECHNOLOGY

Vol. 44 ,No. 10,2025
October 25th, 2025

pavement>green roof>sunken green space>raingarden. The order of carbon reduction capacity per unit area for sponge city facilities was

raingarden > sunken green space > green toof > permeable pavement. [ Conclusion ]

The carbon reduction model for sponge city

facilities, constructed on the basis of SLCA, is capable of calculating the carbon emissions and carbon reduction benefits of sponge city

facilities, providing an effective means for optimizing the layout of sponge city facilities.

Keywords sponge city

reduction capacity
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Tab. 1 Carbon Emissions per Unit Area of Green Roof Materials Production
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Tab.2 Carbon Emission per Unit Area of Rain Garden Materials Production
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WIE, MO AR 5 /N IX R KR TR AR B TE )
( GB 50400—2006) ">, KAR /K COD F ¥ {E N 43
mg/ L, Tk [E3H % WK A2 3 COD Y- 2 i i e i
h221. 85 mg/LP R4 FULN S K coD
R N 132, 425 mg/L, MKARSE > fFse R,
Xof T AN [ g ) A, 234 11 o gt b 940 Y K T
FURHAR B i 15 0 i H 35 R e i, 0
87. 15% , HRHEEX PAR 25T (O BIF 5T, 3 T L4k Hb
R HN R 23. 14% ~ 67. 04% , A SCHUH: p
{H 45. 09%1EN T iiak i RFE AL T HIECR , RIETT
BN UT SRR V5 e 2 R BT A e HE R
[(SuXq=Qisx Xisgx — Qum Xisge )/ (Asgyy + Ay ) X
81.141]kg/(m*+a),

(3) FRZKAE

WK AEFE 6 R 7K BT — e s FE A A4
VEF ARHE AR SCHIFTT , 9 7K A Bel 0 A% S AR A ) o
] 50% ~97%" " A SCHIL A E 73. 5% 1E AWK AL
Fel A2 838, HAA COD 11l 28 F1AR I8 1) Uk 5
F SOOI FTR R R g, WK AE
Pl () R A 21 FRRAE 6 T A5 X0 COD 1Y L BR R R4

SR B K AE B B9 COD £ RN 79% ~90% ,

RS AR 2R AR, K AERE COD 2B R Bk
ZAHCEE B 1 84. 5% 1E K B A [R) A 4 7R
JKAEE ) COD LB, 5T ISR Ar A, iAW

— 150 —

KA 8 18 T 7 A 5 T 2 R T DXl A A 38 3 P R 7K
B AZRE T, HA DR AR 7K COD JiT ik B 1
BUMELLGE T, AR Sk B 28 °F DL 2 2% M WY 7K 1
COD 14 i 28 Wi 7K AL B2 /T 7K 1) COD Joit it ¥k B2
132. 425 mg/L, M4 15, i 28 W /K 46 [ /9 TR 7K
COD s i BEH/INTF 30 mg/ L, 403 J TR ) 22
SR HICRRT 7K Ak Bl 920 15 e W 2 B T 7 A i HE T
[(Si X q = Qi Ximx — Quige Xz )/ (Asy +Ajgg ) X
98.226]kg/(m*-a)

£5  RFEHEELIETTEE COD HIVE AR H MR

Tab.5 COD and Runoff Reduction Rates of Different

Sponge City Facilities

it COD HJ 3% T T M
Wiz LTl 84. 5% 73.5%%!
Tt gt 52. 48%% 45.09% %724
AE e o 2 T 36%" % 70%"%
fiy B2 £ = T 36%" % 549
NATIE B K A 2 35.029%!%" 439,30
152335 K 1 54.08% % 51.67% 3"
(4)BAKEH%E

NATIE 25 7K 8 2 TS 4237 385 7K 6 TG T R 7K L
A —ERRBER S, WK TB &G AR EEL,
HiE /KA EA COD ZBRieSs, Wb T M KEk
Jrfs COD B, AATIE S KAl e fd H 0 R i K
fite A5 2375385 7K 66 T 00 FH P8 A oA 4% 0 10 38 7K TR 6
+, TARIEZEPIXF 3 FOR [ B S K S TS,
S50 W AN R AR 4385 7K 3% 1T XA R AR AR A Dk 1
SRS 2 D 43% B R, A SO SR
3% NAT 18 35 7K Bl 0 42 U ) U, Pratt
PV BRI SR | 3B K TS A R AR R 15 ~ 20
AF B OIS o i3 7K R B 00 AT R B
TOA SO 15 41 K 385 /K i FNags K TR 6 1 () (i 47
B ZEM G R rh B K PR RS T %, 12 Y
75 7K B TS A 5 Ry 1% B 1 32 7K TR 5 1, S [ 1Y)
REFRAR 00 , 1 /K TR BE £ I AR TR BCR AN A, X TR
W I BTAE 30,60 120 min B, 385 7K 1 BE 1 5% 1 X 42
T HIE R A T 60% .55% 40% A
SCHUHSEYIE 51, 67% , 154 335 /K 6 1942 T
HIRE A /K it R4 732 /K Bl 256 1Y B 18T, COD 25
BRAE 115559, MRIE Drake 2578 ORFST , i FRE A 1
LT, B KEE Rl COD LR N 35. 02% , His K4k
S AT RIS A K PR 22 . AATIE B KA
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Ml Y Ry B KRG T 35. 029%4F S H COD 2
Brsg, HRIERIEED XhE AR EE - cOD KRR AHF
FEEER T E F K IR Al R T COD 1 A&
FIEARHEK COD ¥R EE T 43510 54. 3% \54. 45% |
53.9% .53. 96% Kl 53. 8% , A= SCHUH: 4% e ) SF- 24 (i
54. 08%ME 15 F i3 K g () COD KPR, Hik
COD HIJEAFAZ T HIWCRE N ER 5 PR, B TiEK
R 1) Ve R A v T LAt b T Y 2 0 T 0, YA
BKERRE AT A A TE B K, T R I RN K AR R
COD {972 5t v i oy 221. 85 mg/L* . T
2 KA B B K TRE, HoAem > coD LB H
FL AR A AL HE /D R B FRZK COD R BR A HL i
AT I8 % 7K Bl 25 el /b COD 22 5 Fr o /0 fg i, el
N[ gx(94.275-5.890 n) ] kW-h/(m*-a) ,Hrn
JAEGY Ho n <16, 45 Z 33 K B ik /> COD 2Bk

JUE /0 ) Hi, e il A [ g x (113.290-7.079 n) ]
kW-h/(m*-a), Hip n HEGH n<16, HT&EK
B2 TP OR S, AN COD KA ARV 7= A Y
CO, .,
1.5.3 Wbzt

AR T TSRk b | TR 7K A el 45 T 405 3k 1l 152 it 4l
BRI SR R Re 1, (AR Jim /N Ta )z
T, H2 AN B A5 i £ )22 T 92023 )]
BTRIREST, R T € )2 T BE AY A G
W B, s 2 T Al 45 44 25 A B IR BEFE 20
6.307 kW-h/(m*-a),
1.6 BRETHIZEHRAENITEER

X T SC TR 447 3 T 18t 45 B BT B 5 SR AT
S, A5 M VAR 208 T A % B BB 1 ik HIE S AR 5
%26 PR,

R 6 AR AR IR T SRR HE T

Tab. 6 Carbon Emission per Unit Area of Sponge City Facilities

B TR B BEAE BB
e g . S . weHER, AL . BT/
FE BPRAEEBY MRS A NG T/ g ” ik 4t/ e
(kg'm™) (kg'm™) (kg'm™) ST kg (m?+a) "] e
g+m gem ‘m «(m”~-

) g g (m2-a)7'] (m2ea)'] g a (m*-a)7']
fi B X 2 0 111,747 0.017 +0. 364hg | 18.403(hy+0.2) 0. 085 a; SppXe/ (AgppyXa)x  6.054
JRT(0.9 m> 51. 804
hﬁ,>0. 1 m)

16 3 4k 111,747 0. 01/+0. 364h | 18.403 (hygy+0.2) 0. 085 a; S X/ (Aggmy Xa) X 6.054
J& W (Chy > 57.302
0.9 m)
TUisk 0 0. 364hy, | 0. 400h +0. 400h g+ 0.170 a; (S %q= Qi X g — 0
4. 689 Qug X igyz )/ (Agy +
A ) X81. 141
TR AE e 0.16 + 15hy + (0.243hy +0.404hg + 3. 749 (hyp+hy +hy+  0.170 a; (Sg X q— Qs Ximg — 0
16. 093h 0. 364hg+0. 03hy )l hy+hy) Qupe X isgye )/ ( Ay +
Az ) X98.226
NAT 38 5 K 320hg + 15k +  (0.75% +0. 243k, +  17.257(hy +hyy +hyg + 0 0 g% (190.504 - 5.654n) 0
i 0.16+360hy + 0.380hy +0.235hu )l hy) (n<16)
8. T6h
15 72 3 1% /K 360hy+54. 16+ ( 0.380hy, + 0.057 + 17.257 (hy + 0.15 + 0 0 ¢x (108.758 - 6.796n ) 0

eI 8. 76h 0.235hy)1 R

(n<16)

IR iy WL 25 70 B 2HE P AF PR 3 o, LA
TEAWE T B, A RO TS Y B et T
DU N 7K AE bl B I, i, M TR]— (B, AS3C
THE 30 4712 B 247 I A Vi 405 3k i 35t e 1 1
LA R R AR AE S L) =R LTI N1 Ve S AN o A |
AZE K G BB HE O SR R AN & 1 R

SR LT firR v 20 3k T U 7 e HE T, X AN [
Vg 20 498 T U8 it Ak B e ST KRR K T 7 A ) e HE Tl
TR, & R4 A 4 2 2% (g 2 T 1T 1A
£EY) (DB4403/T 24—2019) " HEAT 55, 45 40 )2 )&
R HGEFE I, s R E 10 km, T ALANER 7
Jis
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N g R WSS e ey 2ol 24 S\
VR 200 I T VR Tt DB AR A S K 2K 25 70 Vol. 44, No. 10,2025
HRAR I B LAVAE A S eg =R ki
i
: 1 ,
"
E 0.9 m>hﬁ.>0-] m L 1 0.01{ + 18403y, + 0.364hy, X | - 63.642 — 20, — i
| : 1 1554120 X Sy X 0/ (A X ) | 1
L 1
) "
ol BEET | 2 :
' [ 1
' "
0.01 4 18403h,, + 0.364h,,{ — 63.642 - 2a, — 1719.060% | !
: ZE ﬁ : ] + nt+ iy . a; x :
\ hﬁ,>0.9m ' Sun*q+ (Aygun % a) !
. i !
] o :
' 4 '
H Tk h 0.4h .y, + 0.8k, + 0364k, 1 +9.789 - 30a, — (sg xq- '
N t L Hb 1! Qg X ik~ Quang X bipn )/ (A + Ay) X 243023 ]
e | | | 1 !
(s i (D !
Hed B ! V| 187490, + 19842 + 3749h, + 3.749R,, + 3749 11y + E
E WAIER Vi (0243h,, +0.408h +0364hy, +0.030, ) x 149949~ | |
! A 300, — (S %@~ Quax X bk — Qe X o)/ (Agm + |
! 1! Ayy) X 294678 1
! ' i
E N i i 337.257hy, +32.257hy, +377.257hy, + 26017hy, + (0759 h,, E
E FEkah O +0243hy, +0.380h,, +0.235h,.) x | +10.102 - 594.216 X q '
' [ ]
1 [ 1
1 "
j By | | i
! Bk [ Lt 337.257hy +26.017hy, +(0.380h, +0057 +0.235h) x 1+ :
! i 56749 - 713894 X q '
1
H i '
P A i oo s W e el

B R AT A Sk T S O B
Fig.1 Carbon Emission Calculation Model of Sponge City Facilities per Unit Area

R7 ARG G
Tab.7  Structures of Sponge City Facilities

T2k g /m hg/m hgg/m hy/m hgg/m hgs/m hys/m hg/m
ESSuNal) fRj = / 0.50 / / / / / /
VAR / 1. 00 V / / / / /
Tt gt 0.15 0.25 / / / / / /
7K A6l Bk 0.25 0.20 0. 075 0.70 0.23 / / /
AR 0.25 0.45 0.075 0.70 0.23 / / /
EIN 0.25 0. 80 0.075 0.70 0.23 / / /
K% NATiE / / / 0.03 / 0.07 0.125 0. 175
1543 / / / / / / 0.115 0. 150
FR A AR Y ) 17 00 ] 60, 9 7K Ak B 5 ) Y K T8 A T ALV 4 3 T 1 A HE A
AL A B HE R T KA R 1 m, T %t Tab.8 Carbon Emission per Unit Area of Sponge City Facilities
FLEJRT AT S, X 0/ (Agppy X @) 91,5 AR B BRI (kg m ™)
s . % & - ]
FRIKAEF A TSR, (S, X q = Qg X imp — BRI EEEN 1610.777
. N - . A6 = -1 785.209
Qui X e )/ (Asgyy + Asgg) 9 1 P87 7K 1 ) ‘ v
NN Ui S -2512.711
FRKq M1, A A
. . . . . KA AR -3003. 134
ST, 24 50 3 AL 460k 11T 15 9 2 T UK ", Lo
3 sy — '
L’ B SUHERCRS B2 8 TR o a1 861
2 BREETWIZERRER G E Kl AT -506. 338
TR 243 SR T LR ASE Y ) P R 3 3 A% G 1 e i HE 144 ~608. 498

TR AR 5 9 4 T B HE A S AR A A Lk i SRR TR ke
2L A ) NREZ X sK35

= ﬁ/—\t S
il ATEEAE) . 55 G o D 0 B
Eyy =Epy — Ey (8) kg
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s o R A0 1T 5 4 T 0

BHEC R, ke
2.1 LS BB E T8 R HEA R
ik AE S
2.1.1 gt

TERT R PRy B, A% G0 & i T 400 R 78 R 4 |- 7
FEAR B R AT  AASUEFENTT 7= A BB HE G /N AN i
1175 08 . SRRV P2 B BEAS S 7 AR HETL

FERRLE Hi B B, FRE - 1T W0 A 7 I 45 3R T 15
Jite S 30 JT B AN B A TS, WO A RS B B
7 R HE N 0,

TP it T B | A% 55 23 b AT 10 2 2 3 174 it
Tl AL, 5 AR, 2% T Uk e R
Yilits TR BCH | P20 4% G 4t A 338 I 370 17 2 1
BRHECR A 4. 689 kg,

TEIZ BB, B35 D55 RS ik, 1%
Grag iz E AP B A R HERCER M 1. 451 ke,

TG e b FP A ) A ) HL A TR R SR B e ), B
I B RN SRR A P 0 R 254 G, (R G Gt b
FIRE A2 R BEARKE A, MR A 2. 978 kg ™7 %
0 53 i A K DX 3l T R Sy T 4 ki R I H o T
S EL AL ST B W K A £ 3 A 4R K R HE
M g e R T e R — K, W T RN K AN 2
Mt 8l , A B I R SR M TR /K =AU R R 4, COD
TrECONSRHBIE T COD Frid, fE4iskih COD LFR%R
g 41.3% " AL SR TR K B 20 2 T H
[l T BBRIUE . 60% 35 FE 1) R P12 A% 3k 1) ik 5
K 13.4% ~31.05% " | A SCHO A E 22. 229%4F R
TR GRS M AR T HIIE , AE Sk bl TR 7K A
A BIRRHERCE A (12. 48¢) kg/(m’-a)

2. 1.2 AN K T e HE L

FEREARE 7= B B, N 355 7K 5% 58 FH 18 44 L R TR
B, 3 A R ER A UE AT S AR, 3 BE A A HE
PR sl e, R AR S RS K

CE G SR T T [ AR Ik i 8 B —— K e TR e 1
BETATY (15MR202) H 114 #H & N 251 52, 7K U8 e 1
LK & — N 3% ~ 6%, % H KR & &N
5% . N5 IK M TLERREAE 77 B BT 7 AR ) i HE
THOLANER 9 PR,

Fz 9 A HTBURG K B AR A P iHE A

Tab.9 Carbon Emission per Unit Area of Impermeable

Pavement Materials Production

R/ ek

R JEHE/m R —_— AR kg
C30 JREE 1 0.22 2.36 321.3 kg/m® 3213 hyyp
W RERRER K JE 0. 001 1.221 740. 6 kg/t 0. 904

PCHEAT 0.359 1.55 8.76 kg/m’ 3.145

Y+ By ——C30 IR m,

TERRLIZ SR B, 55 1 20 3T 506 2 3 ARz
WS —B0, IS HEE B 1 km, i BT RE R 6T 42
Frizha , WA IE 7K T A3 Bz i B B A A ik
HEMCEE A [ (0.358 4hyy, + 0.085)1] ke,

Z:7% 175 K A AL i Lt T B A AN 3%
JK T i B TR B HE AL, 0. 54 m A5 K Al
A W it T B A R HE i 9,319
kg/m™ o N 35 K KT A 3 VR E N (R +
0.360) m, WA IZE /K #1175 £ 8 It T ad 7 v ™
A BIBRHETCN (17, 25Thyy, + 6.213) kg,

TEIB B Y Y B, AN 35 K B8 T TE 12 8 e 4 3 7
AT N THA TS AT BN RLT  WfE 2 B e
1 BOAN I K B T A BRHECH 0,

1 AN Kl e AR PP A AR ), S A A B I
MRE ST, BANIE KGR MK A A7 AR R %
RIRE ST . AN KA HAT IR e
2.1.3 ARG RO AR R b

AT B T AR SR Bt A5 B Bem HE O T 44
RPATILE A5 A% G B0t 25 B B i Bk HE O 55155
BLANEE 10 Bz, FEBRAROH B N & 2 Fs

RA0 A AL GBI

Tab. 10  Carbon Emission per Unit Area of Traditional Facilities

BB T BB B EU B
e MR B, EEM RS, EEE T ek I/ Wik ik ZEJHiE T/
(kg'm™) (kg'm™) (kg-m™) [kg-(m?-a)™'] [kg-(m’-a)"'] [kg-(m’*+a)”'] [kg-(m’-a)™']
g esii] 0 0 4. 689 1.451 2.978 12.48¢ 0
N A 4. 049+ (0.3584 hygg+ 17257 hypy+
3B K " " 0 0 0 0
321.3 hyy 0.085)! 6.213
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fEGE B
HECHH AR

338.557h,,,+10262+
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I
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I
I
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I
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I
|
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I
|
' (0.35841,,,+0.085)/
|

|

B2 i AU G B B RO A
Fig.2 Carbon Emission Calculation Model of Traditional

Facilities per Unit Area

2.2 BUEAEBENTERIRERNEREG

BB HREITE
2.2.1 HOET

TEAE BB AR 7 B BOFTEE 38 B4 RHZ S B B, B
2o (0 TOURA) i 119K 308 J22 TOURA) 3 A7 T L ¢ 000 J22 T
EALSTIENEAN WL VPO R/ Y=y I SN € o s
2 B B g 40 2 THORLRR 17 D0 355, A% 18 5 3
0 o TOURF L P T o e 4 A 7 R i, 2o €0 B T LG
308 T 2 T A B G A 7 e e v 7 A e R
AT LN 11 B

R A R (R U A S e HE

Tab. 11  Green Roofs Increase Materials and Carbon Emission per Unit Area
Femy Bt i I Heji A 7 BRI kg
P2 Pkl + (A R) 0.9 m>h>0. 1 m 2.4 t/m’ / /
Fite & (FERE X) hg>0.9 m 2.4 t/m? / /
FUR/YF KA Y 2R g i DR AT 1 m? 0.2 kg/m* 0.16 kg/m’ 0.16
HiKZ PVC HEE KR 0.025 m* 1.45 v/m® 1765 kg/t 63. 981

T - B BRI I T S O 2 A 2 10 B 4 25T BT SE AR

TEREBONE TR B, 2 ()3 o] 40 A 763818 f2 T
PR T T, TR = R A AR SR, A SOy
L R Tt T3 ™ A ) B FIR AR Ay e (22 T 46
INES R T A v 7 A BB HE I . 7R 18 B AP B B
2R (0 R TURBR BE 1 13, A R THAH LE , 2 ()2

[0 2 WA A, 0l TN s E i iAo

FEA IR RO , B0 B R [ Bk € = THAY DR Bk fiE
Tl B % 0 S T 8 A4 B BE i HE O 0
ZE LR IR, B T AR Ak 10 e T DR B OO A0 3% 12
7N

R A2 FAL I AR () IO
Tab. 12 Carbon Emission Reduction per Unit Area of Green Roof

AV T B BEAF B
KM BREREY BEMEHER, AT/ Wi T/ WKL/ ZIRiB1T/
(kg-m™) (kg-m™) (kgem™)  [kg-(m®-a)™'] [kge(m’-a)™'] (kg (m?+a)™"] [kg+(m*a)™"']
i -64. 141 -0. 0061~ -18. 403 -0. 085 a; S Xq/ (Asgga ey Xa) 6. 054
LR T 0. 364hg | (hg+0.2) 51. 804
PiATIE=Y -64. 141 -0. 0061- -18.403 -0.085 a; Sgmx/ (Agamy Xa) X 6. 054
FEREIT 0. 364hg | (hg+0.2) 57.302

2.2.2 TFutasgi
e EE P B B, T Ut at it A Ge st i T 1
BAFHE KRS, HAYFRERZRZ X TR K )

AL RE AL 25 G 1 AR U g 15 it i HE TORR AU A%
SN IR i W = Aol = R VA1 T W 32 A
BRIE 0 aNER 13 Fis

F 13 LA T IS R
Tab. 13 Carbon Emission Reduction per Unit Area of Subsided Green Space

B TR B B EYE B
FORME BB @A EHE R AT AR/ T/ MK E b/ z=Wizf1/
(kg-m™) (kg-m™) (kg'm™) [kgs(m®-a)™'] [kg-(m?-a)™'] [kg+(m*-a)™'] [kge(m®-a)”"]
0 -0.364hgy ! —0. 400k~ 1.281 @;=2.978  (SyXq=Q gk Xk ~Qum Xisgm )/ 0
0. 400k (Aspyy +Asp ) X81. 141-12. 48¢
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2.2.3  MiKAER

TE AT 2 308 T AL I, TR 7K A el P 7 DX I it
ARBLIT AN 28 e, v L RR 7K A8 el 107 4% ¢
ZRHAR ETH AR I 00 o T AE Bl f8 A3 mT L i
B — AR WK, IR Z R K AE e B R K AT i

BIRIXLERE S L Ge ek ol BAT  (EL: ol T L Rh A A
W2 TRIANR], HL25 4 LR K AE e ] B0 D/ iy 242 37
AL I K A RE T A IR K AER . 255 bikiE4s
WO B HE AR BRI S8 B DB R A B T B4R, B
AL TR RN 7K AL PE AR 17 0 AN 14 BT

=14 A T AT AR AR Pl sk

Tab. 14  Carbon Emission Reduction per Unit Area of Rain Garden

B T B BEUEH B
FERMA: =B B/ H RS/ HER T, WeHERL A/ WizkdHk/ 2 PRiatt/
(kg'm™) (kg-m™) (kg'm™)  [kg+(m?+a)™'] [kg-(m’-a)”'] [kg+(m®-a)”"] [kg-(m?-a)™"]
=0.16=15hy— —(0.243hy+0. 404hy+ 4. 689-3.749 1.281 @;=2.978  (SuXq- Qi Ximx — Qum X 0
16.093hy  0.364hgy+0.03hy )l (hopmthythg+ g )/ (Agyy + Ay ) X
hogy +hg) 98.226-12. 48¢

2.2.4 HKEESE
175 7K R Dl B HE T BE 0 2 5 AN 328 7K % T

VBB R AA 2 R | BN T A 3 K A 2 el ik 1 O
215 FioR

IR, 456 LR IRl HE AR B FIL S8 15 it
F A5 FAALI R K B Rk
Tab. 15 Carbon Emission Reduction per Unit Area of Permeable Pavement
B TR Bt BEAET B
, A i/ AL/ ZSIIBAT/
KU pMEPREY e motmer,  o00 W8 Wk e
(kgem™) (kgm™) (kg-m™2) [ ke [ ke [ke-(m2ea)'] [ kg
e e o ()] ()] T (m?ea)™']
MNATIE 3.889+321. 3hyy — (0.3584hy, +0.085— 17.25Thyy + 6.213 - 0 0 g x (90.504 - 0
B 320h;, — 15hy — 0.759%hg — 0.243hy, — 17.257(hy+hy +hy + 5.654n) (n<16)
360hy, ~8. T6hy 0.380hy;, 0. 235k ) I hy)
43 321 3hyy —360hy — (0. 3584k +0.085~ 17.257hygy + 6.213 = 0 0 q x (108.758 - 0
BB 50. 111-8. 76k 0.380hy; — 0.057 - 17.257 (hy +0.15 + 6.796n) (n<16)
0.235hy )1 hge)
2.3 BEIEHERBARREEE By At B ot S vl AR 3 T SO i HR T SR

AYN

SE4A AL G it HE BT SR AR RN I 4 S T
Rt A HE R A AR AR T R IR 4 3 T 8% it e
RERIUNE 3 Fios
2.4 BHEEHEEEGAHRRETELS

Xof A [ S 20 S T AR AL BE 1 m® R K AR Y
VBlRAR AT AL T R I R 5 A 2 2 il 4
T4 (DB4403/T 24—2019) ' AH S 47 i i#F
I, BHIPE B EL 10 km, 283115 A [ 1 45
I T S DA AN 16 TR,

3 ARSI
3.1 BRI EHA
ZEEHEA k32 SLCA J7 ik, 9 HUE 4 4k

T 4 i - 2 (0 = T W9 7K AE el 75 /K 5l 28 AR 0
&kl , A S0 1 2 B T B s 5 4e 4 B

FCr B T B AL AT A A 7 i e A
WG T 3 AT iz A B B 32 5 i H e
AR A BRI O . AR PR RUAR 155 D A A
H 4 A Bt R X SR, R R AR,
TEREBCFNIZ B B™ A B RO 85 22080 R K
Vil AL R 08/ 23 PR AT BT 7 A A B I HE Ak
g TAIRTH , BA RS B DS S8R, 98 200 R0 9 B HE
O A KRR (AATIE ) >IE KB (5423 ) > &%
@R TR0 > @R T (B R 20 > T i
Hb> PR K AERE (FEA) > T /K AE bl (A ) > Fi K AE
(F*AR)
3.2 B&AETIRERREE

AWTRE TStk AE RO AR, JF
TR 200 ST Rt Al HE O SR B E A i — 2P H A
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MR B

B RO TS AR

i 0.9m>h,>0.1m

111.248 + 2a; — 0.006! — 18.403h, — 0.364/hl +1554.12%x

S X q/(AﬂE'(“u. xa) -

> RERT —

hg=>09m
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Fig. 3 Carbon Emission Reduction Model of Sponge City Facilities per Unit Area
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