%40 5 21 B v OE % K HE K Vol. 40 No. 21

2024 11 A CHINA WATER & WASTEWATER Nov. 2024
FRRRRARRARR Y -
"/‘é % DOI:10. 19853/j. zgjsps. 1000-4602. 2024. 21. 019
7 7
. wmEkER
o« %
O S S
T OnERABITIEGEES LID SRR a5
=T opSEABITANERS Ay
S 3 L= N~
ok, AR, OB iuih X FE RS,

j‘l %7};}—\6 ? ’%6 ‘gé =z ’ g{;&rg&rg_ll’ 7—]‘—‘;@,‘1&1,2
(1. ZMBRF FEETRHIAEFR, HH ZM 7300705 2. HH HEFITKIREE L
F¥E, R 2N 730070; 3. S ABILER TREARARAS, & 7N 5100305
4. RAKTHEHIRT EZIRS T, Hf KK 741000; 5. RAKFAEG R & &k 5,
HH KK 7410005 6. AT F B LALR AT B RA RS, L 100082)

W OE. ATHRETRERKY @ L(LID)ZENIKERE T, EXTEATRALSZE
FZOBAARRE, LS L AL EGRARBEEREL LA ANRALETER ZHIAAL, FAH
B KK T P KA BT R sT 2 5 InfoWorks ICM AR AR rhsi e e B e T 2 W&, 4R
A, B @ — B, B0 @ AR LA 69 3 KA SRR K @ AR AR 69 /K A B A R HE A 6 4 )
R BT 5 B LID %56 @ AR — T B, - f 2 A, 3F e HE A2 09 42 ) AOR AT ; IE KR BT,
Z AP B &R HE AR B0 e R A B KA R B AL >R AR E RIS FERE, S F %W
IR IR Y 10% | 5 K 4% 3 Ao @K G0 B 689 @ AR L) 39 A 10% W3R HEZR 3R sy . MBI HE 8 A
JEH R A ER K @A 9 RRKLE , £5F 2RSSR R R B B & 4 3G ik KA
Koy mAR, AT B 7 F AR BIF BRI A

KW, TEGER; KPmTARE; RAEREERNE; BHEACRE; 446 AN

FESES: TU992  XEARIRAS: A XEHS: 1000 -4602(2024)21 - 0121 - 08

Low-carbon Layout of Municipal Road LID Facilities Based on Whole Life
Cycle
LI Huan'?, DU Cheng-yin’, LIANG Mei*, WANG De-qi"*>, LIU Xue-feng'’,
CHEN Hai’,  LIU Jian-lin°, LI Wei®, CAO Lian-bao’, ZHANG Ting-ting"’,  WEI Bi-gui"?
(1. School of Environmental and Municipal Engineering , Lanzhou Jiaotong University, Lanzhou
730070, China; 2. Key Laboratory of Yellow River Water Environment in Gansu Province ,
Lanzhou 730070, China; 3. Guangdong Shouhui Blue Sky Engineering Technology Co. Lid. ,
Guangzhou 510030, China; 4. Sponge City Construction Service Center of Tianshui, Tianshui
741000, China; 5. Tianshui Housing and Urban—Rural Development Bureau , Tianshut 741000,
China; 6. Beijing General Municipal Engineering Design & Research Institute Co. Lid. , Beijing

E4UH: BEREARFEESHHTIE(52060014); EREJRFAXITHTIE (2018YFE0206200) ; HF & @EIERHTHX
1B (JK2023-18, JK2024-21); J"HRELCEXIEMEERARARPATE (KY-2022-04); HFEEREIT
X E (21JR7TRA340)

BIEEE: K88 E-mail: weibg@mail.lzjtu.cn

<121 -



40K F21H ‘1’ 2 K /ﬁk 7K www. cnww 1985, com
100082, China)
Abstract: To acquire the low-carbon layout plan of municipal road low impact development (LID)

facilities, the carbon emission intensity based on the total runoff control volume was defined, representing
the ratio of the total carbon emissions throughout the whole life cycle to the total runoff control volume
throughout the whole life cycle. The InfoWorks ICM model was constructed to investigate the main factors
influencing carbon emission intensity in the Center Road of Tianshui City. When the annual rainfall
remained constant, a relatively small proportion of permeable pavement or a relatively large proportion of
rain garden had a superior control effect on carbon emissions. When the proportion of LID facilities area
remained constant, the lower annual rainfall resulted in a better control effect on carbon emissions. The
orthogonal test indicated that the influence of the three factors on carbon emission intensity in descending
order was as follows: the proportion of permeable pavement area, the proportion of rain garden area and
the annual rainfall. When the annual rainfall decreased by 10% and the proportions of both the permeable
pavement and the rain garden area were 10%, the carbon emission intensity was the lowest. From the
perspective of carbon emission reduction, prioritizing the layout of rain garden with the maximum area
ratio, and appropriately increasing the area of permeable pavement when the volume capture ratio of

annual runoff failed to meet the requirements, this optimal layout scheme had more favorable benefits in

carbon emission reduction.
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Fig.3 Rainfall curves for various return periods under

climate change
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Tab.2 Factors and levels of orthogonal test
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Fig.4 Total runoff control volume and carbon emission

intensity throughout whole life cycle at climate change
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Fig.6 Carbon emissions from each phase of LID facility

e HIE A 114 722 A 34 5 i HE T R 1 AR AR
SR AT, LID 3t 1A AR L 5] 1 DR 42 o] A) 442 3 AR
2B/ B TR O R K, 1 7K B 2 ) Bl HE
SR JEIER T 47. 8%, T 7K AE el F4 e HE o L M R T
43. 9%, FEKHHHAE T AR LA/ T 509 I B HE
BN, TR K AE 8 78 AR FE DR T 50% I e HlE ik
JER/IN BB/ T B 4 375 7K S e e T AR 4
JKAE P 47 il BN A8 e P A Bl F A

A 5T o NAT 1 B ARDL 8 4238 5 A7 18 B Sty
FR) S T AURHT , M LD 56 T AR L f91) 14 22 A 55 [+
THHEFRA S o T 0 B HE R BE 1 5200 /2 LID
Bt 9 T AR, PR OG 2G AT R AR L) 42 E S5 AT IE R
7 1 S T RRAH 22 BRI, 13 LA AP LID 157t 14 T
B R IR AT
3.2 IEXIXIE & FE =M HE R E RS0

R EAZ BB T 1 v3. 13RI TA% 22 F Oy
2203 BT, P 35 (P (D) A 30 45 A1 380 e HE B o
JEREMR o IESSIER N 22 AT A R LA 3. Wl
TERRHE R BB T3 22 R>RSR, = NIAR
TR WAL UK P g 25 7K il 2 1o AR L 491> R K AE e 1 AR
FEA > A8 Ak , LID Bt 11 B L 9] 06 B HF T ot 2 A5
BELW . LR RN R o A 45 R 5 IE A

I 22 BT a5 AL S 2060 A B, G, , B 7K
F 2 T AR L A5 R 109 RN 7K A6 T T AR LB A 10% S
A2 46 A -C10,

3 MENTER
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