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Abstract Taking a city in Northwest China as an example, the concentration of pollutants in inflow and outflow of three typical source
LID facilities in rainwater garden, high-level flower beds and pervious paving in sponge city construction area of the city was measured
and analyzed in combination with actual rainfall conditions of heavy rainfall, double-peak rainfall and small rainfall, multi-peak
rainfall. The analysis showed that in the double-peak rainfall event of heavy rainfall, the concentration distribution of pollutants at the
outlet of sponge city facilities was unimodal ; in the event of low rainfall and multi-peak rainfall, the concentration of pollutants at the
outlet of sponge city facilities was linear with negative slope. The pollutant removal rates of rain gardens and raised flower beds were
higher in low rainfall events with multiple peaks than in heavy double peak rainfall events. The pollutant removal rate of permeable
pavement in multi-peak rainfall events with low rainfall was lower than that in double-peak rainfall events with heavy rainfall.
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Fig. 1

Rainfall-Time Distribution on Event 1 and Event 2
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Fig.2 High Flower Bed (Inlet and Outlet) Pollutant

Concentration-Rainfall Time ( Rainfall Event 1)
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Fig.3 High Flower Bed (Inlet) Pollutant
Concentration-Rainfall Time ( Rainfall Event 2)
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Fig.4 Permeable Pavement (Inlet and Outlet) Pollutant
Concentration-Rainfall Time (Rainfall Event 1)
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Fig.5 Permeable Pavement (Inlet and Outlet) Pollutant

Concentration-Rainfall Time ( Rainfall Event 2)
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Fig. 6 Rain Garden (Inlet and Outlet) Pollutant

Concentration-Rainfall Time ( Rainfall Event 1)
R AR Tk i P A O R [ A DR T XL
R S rp , I ZKAE Bl 975 G ) 25 PR R 207
PEAEIR TS G 2 BRA8CR
3 Fig

(1) AN [ [ T T 780 2 % LA S LID 5 it
PR T YLk B 8] 53 A 35 G ], FEAS 5 10 K TR
HERUBAE YRR RS S o, & RISk LID 152 1Y ik
B TS Yok B o A A R RS A, AR/ N
WA A P R 2 vhr |, 4% LID 3500 1 1 11 95 e 1y vk 5
AT B A E 1S e MR B A A AN TR
PSR T 2 B R
(2) HA MY HE 5 SR E Sk LID S e /N
o 2 W P 5 T 217 Hh 2 B B G 10 e ) 2 R Ak
R WKAEFREALAEIZXS SS . COD,, B EBRA N
85% ~90% ; X} TN [ X FR%H 76% ~83% , % TP )
(TF#% 190 M)



E=cA
R, 2

B PRI A AAE SRR Al i B2 H]

2, IR E .

Vol. 42, No. 12,2023

[J]. HKEAR, 2018, 37(sl): 155-157, 163.
WANG S, WANG T T, RUAN J L, et al. Discussion on
reconstruction of water supply pipe network in Shanghai [ J].
Water Purification Technology, 2018, 37(sl) . 155-157,163.
MUHLBAUER W K. & X EFEFMIM]. dbnt. o
FTl H AL, 2003.

MUHLBAUER W K. Pipeline risk management manual [ M ].
Beijing: China Building Industry Press, 2003.
LTI B H R ST K AR I 22 AU PG B AR
i DB31/T 1332—2021[S]. dbat: *EFRE L AL, 2021.

Shanghai Market Supervision Administration Bureau. Technical
specification of safety risk assessment for urban water supply
pipelines network[ S]. Beijing: Standards Press of China, 2021.
A, BAa R, TR, . SRR A R L R
WiTS5RHE[)]. 4KHEK, 2020, 56(6) : 52-57, 64.
LIPJ, GAOJ L, ZHANG HY, et al. Summary of the frontier
technology and experience of leakage control in urban water
supply networks[ J]. Water & Wastewater Engineering, 2020,
56(6) :52-57, 64.

(3% 146 W)

FBRFH 6% ~95% ; AN H 45 A1) 4 55 1) S 8 Sk
LID it (35 7K ffi %5 ) %t SS.COD, Y25 4R A Ny
54% 7547 s %8 TN B RBRBACH 2% 415,

(3) AN [) e W 2 4 22 Ty 1 o R 4 e R R T
WAL S [ W B AN ) T B T i AN TR, e Al 2
R AR AN R = A T A A e AL R Sk LID %
Jite AR AR S s SR AR T VS e ) 25 B R T R [ S A
ZIAA ZE RIS, A A B RN AR HL (i
TR I . AR TS Ye g ol e EE HL B R AR
() Tl X s b X, A B MK AEE | S AE s A
Vi B A R (MR SL LID 50 Sk 11 DR AR o,
AR P35 AR LA K i A 497 19 R K T 2 i ) A8 3 75 5
R 3 /N ELAFAE 221 (TR 2 1 b DX, R DU A
FKEERE B K Wi A5 B A0 Bl 2 S R g Sk LID 1%
Jite A R R A WA A v Ak I 1R RRT K, DA T 8 81 1) ik
I KI5 5 FRKIEA R H 9,

S 3Lk

GOSWAMI B N, VENUGOPAL V, SENGUPTA D, et al.
Increasing trend of extreme rain events over India in a warming
environment[ J ]. Science, 2007, 314 (5804 ). 1442 - 1445.
DOI; 10. 1126/science. 1132027.
EASTERLING D, EVANS J L, GROISMAN P Y, et al
Observed variability and trends in extreme climate events: A brief
review [ J]. Bulletin of the American Meteorological Society,
2000, 81(3): 417-417.

FRHFE, ok, WK, 4. 1961—2016 4F [ B 7 FE K A8
fRiyrT A A R[], HBERFSY, 2020, 39(10) ; 2415-2426.
DENG H J, GUO B, CAO Y Q, et al. Spatial and temporal
patterns of daytime and nighttime precipitation in China during
1961—2016 [ J ]. Geographical Research, 2020, 39 (10):
2415-2426.

Rt WL fTEHE, . 1961—2017 4E)T P XM R
ARBARHMELT]. R SHEEHR, 2020, 46(1); 51-57.

[4]

— 190 —

[5]

[9]

LI Y L, HUANG Z, HE J L, et al. Characteristics of the
regional rainstorm processes in Guangxi during 1961—2017[ J].

Journal of Meteorology and Environment, 2020, 36(1) .51-57.

G, Bl P, Rafh, P EE R R SRR H
B2 R A = T (J]. WRAR, 2020, 39(3)
532-542.

LIJ, YAN H P, ZHU Z W. Quantitative analysis of changes of
summer extremes temperature and precipitation days over China
with respect to the mean temperature increase [ J]. Plateau
Meteorology, 2020, 39(3) : 532-542.

&, B, M, & K25 a F P IX /NG K B 25 43
AFFAEM ()], BIUE, 2020, 39(1) : 71-80.

YANG C, ZHANG Y, ZHANG Y P, et al. Analysis on the
characteristics of temporal and spatial distribution of hourly
precipitation in Chongqing during recent 25 years [ J]. Torrential
Rain and Disasters, 2020, 39(1): 71-80.
WAHL T, JAIN S, BENDER J, et al. Increasing risk of
compound flooding from storm surge and rainfall for major US
cities[ J]. Nature Climate Change, 2015, 5; 1093-1097. DOI;
10. 1038/nclimate2736.

ZHANG Q, XIAO M Z, SINGH V P, et al. Max-stable based
evaluation of impacts of climate indices on extreme precipitation
processes across the Poyang Lake Basin, China[J]. Global &
Planetary Change, 2014, 122(9) . 271-281.

JUIESE , ¥, FBoR, 4. AT A W RN AR Ak X 4 30 T AR 5E
WTF KRG B Em [ J]. LRSI, 2018, 34
(5):76-85.

GUZ Q, ZHU L, GONG Q, et al. Influence of variation in
precipitation on the construction of a low-impact-development
rainwater system for sponge city in Liaoning Province [ J ].

Journal of Meteorology and Environment, 2018, 34(5) : 76-85.

FRLTH. R OIR X MR X IAR T YR [ D], R
A RHPHERF, 2020

GONG H J. Study on runoff pollution regulation in typical
downtown areas of Tianjin City[ D].

of Science and Technology, 2020.

Tianjin: Tianjin University



