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Case and Design of Retention Volume of Wetland for Stormwater Treatment
in Sponge City
XTAO Hai-wen, DAI Lei, REN Li-rong, ZHAI Jun, TAN Jun-lian
(Key Laboratory of the Three Gorges Reservoir Region’s Eco-Environment < Ministry of Education > ,
Chongqing University, Chongqing 400045, China)

Abstract; Constructed wetland is widely used in rainwater purification and reduction of rain flood
peak in the construction of sponge city. The retention volume of stormwater wetland in sponge city was di-
vided into pre-storage pool/pond effective retention volume and wetland bed effective retention volume.
The detailed calculation formula and the reasonable choice of effluent control mode of pre-storage pool/
pond were introduced, and the operating modes of stormwater wetland could be changed by variation of
rainfall. As a case study, the retention effect of Palm Spring constructed wetland on rainfall runoff in
Chongqing was analyzed with the volume calculation formula. The results indicated that the constructed
wetland total annual rain retention reached 72% of the total surface runoff in the catchment area. The
effect of pre-storage pool was very large, accounting for 96.5% of the total retention, especially for small
scale constructed wetland.
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Fig.1  Water flow process of influent and effluent in a

single rainfall event measured in Palm Spring constructed

wetland
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Fig.2  Correlation between hydraulic gradient and influent
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Fig.3 Schematic diagram of pre-storage pool/pond
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Tab.1 Area of constructed wetland and characteristic of

catchment area m’
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Tab.2 Influent and effluent quality of the constructed wetland

without impact load

TiH WK/ (mg - L™K/ (mg - L™)PFFE RBR%/ %
SS 85.7 9.8 37 4
COD 106.2 13.2 87.6
NH/ -N 2.5 0.4 86.2
s 0.4 0.1 63.8
TN 3.3 1 67.8
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Fig.4 Flow chart of constructed wetland treatment system
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Tab.3  Monthly rainfall and rainwater retention capacity

24 SHE S L /| kst
i m;fm:: - o m;iﬂ? = o P AR Vo /| AT Vo 'E“ﬁﬁi/ e
1 0.0 0 10.4 10 400.2 400.2 0.0 400.2 100
2 14.4 1 14.6 9 1116.1 1023.7 34.8 1058.5 95
3 36.9 2 42.9 13 3071.1 2574.7 69.6 2644.3 86
4 42.7 2 39.8 11 3175.0 2455.3 69.6 2524.9 80
5 140.9 7 43.4 14 7092.8 4903.0 243.6 5146.6 73
6 99.3 2 41.1 10 5403.3 2505.4 69.6 2575.0 48
7 62.3 3 42.6 4037.1 3024.9 104.4 3129.3 78
8 191.1 7 36.4 8 8 755.3 4633.6 243.6 4877.2 56
9 35.0 2 27.8 2 416.9 1993.5 69.6 2 063.1 85
10 34.5 2 53.7 15 3394.4 2990.3 69.6 3059.9 90
11 15.3 1 15.6 9 1189.2 1062.2 34.8 1097.0 92
12 0.0 0 14.0 8 538.8 538.8 0.0 538.8 100
B 672.4 29 382.3 121| 40 590.1 28 105.6 1 009.2 29 114.8 72
4 i performance of a constructed stormwater wetland for all
@ WL R T TR 7K A TN M T K K B e flow conditions[ J]. J Am Water Resour Assoc,2010,46
- e il i s e - ) (2):385 —394.
ARHTE R LI AAGEEERRRERN 3 e e w5, A TERmE K @R
AR R A BAPT AT e PP RS IR 4K 2013,20(8)
@ NI T R /30 e K o T R 37-41,
P de R A TCReRE S st 1B K o Xiao Haiwen, Liu Dengfa, Zhang Shengli, et al. Design
® NEMWEILE PiAbE il Ay & and case of constructed wetland for stormwater runoff
RS T RE | BB Y R A P treatment [ J ]. China Water & Wastewater, 2013, 29
7J‘< /5 9 £ KRS b 504 08 K K7 i 7K [ 4] I(—Iit)h‘;jay .4;11\5[ l,r'lffc};::: Sl:: )S, Spooner J M, et al. A tradi-
B tional analysis of the first flush effect for nutrients in
5 2Tk - stormwater runoff from two small urban catchments[ J].
(1] St ok 155 F B A TR i 5 5e Water, Air, Soil Pollut,2012,223(9) :5903 -5915.
[D]. dbst.dbHr Talk k=% 2017. [ 5] Li H,Hou T,Horton R,et al. The streamflow estimation

Wei Haiqi. Study on Urhan Constructed Wetland Design using the Xinanjiang rainfall runoff model and dual state

in Sponge City[ D]. Beijing: North China University of — parameter estimation method[J]. J Hydrol,2013,480
Technology ,2017 (in Chinese) . (4):102 - 114.

[2] Wadzuk B M,Rea M, Woodruff G, et al. Water-quality (6] F{h,Zm4. Wl KRAEARSEHE[M]. Jbn.
(TF4% 65 W)

.57 -



