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Abstract

In order to maintain the water balance and water quality stability of the landscape water body in the closed artificial lake, the
technical means of sponge city construction is adopted to explore the ecological design so that it could guide the ecological
restoration of the urban closed water body. The water balance, hydrodynamic simulation, and ecological water construction of a
closed artificial lake on Changxing Island according to the local meteorological data of Chongming and the current situation of
the project design were analyzed in this study. The results showed that the artificial lake catchment area was supplemented by
external water for eight months of the year. The maximum water demand was 80.6 m’ per day. There were 667 m” subsurface
flow constructed wetlands designed to treat external supplement water. The flow velocity was 0~0.02 m/s, and the overall flow
velocity was very slow. Emergent plants such as Iris wilsonii, Pontederia cordata, and Juncus effuses could be mainly planted
in the slow flow area to create an ecological revetment and dotted planted with a plant height of more than 1 m, such as Lythrum
salicaria, Typha angustifolia, and Canna glauca. Floating leaves and submerged plants were mainly Nymphaea tetragona, Val-
lisneria spiralis, Ceratophyllum demersum, and Hydrilla verticillata. Therefore, the water resources stability and water quality
health of the closed artificial lake can be maintained through the scheme design of hydrodynamic optimization, artificial wet-
land treatment, and aquatic vegetation construction.
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Fig. 1 Annual precipitation in Chongming District from 1986 to 2015
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Fig. 2 Annual evaporation in Chongming District from 1986 to 2015
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Fig. 3 Plan of the project area
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Fig. 4 Grid diagram of project area model calculation domain
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F1 EMIX1986-20154E Bk E
Tab. 1 Average precipitation per month in Chongming District from 1986 to 2015

Ry
Month 1 2 3 4 5 6 7 8 9 10 11 12
CE—R
P 7k &/mm 564 616 857 797 817 199.2 158.4 1775 1003 517 547 388
Precipitation
0,
51:':/./0 4.93 5.37 7.48 6.95 7.13 17.39 13.83 15.49 8.76 4.51 4.78 3.39
Proportion
F#2 HHIX1986-20154 AHHL R
Tab. 2 Average evaporation per month in Chongming District from 1986 to 2015
A&
Month 1 2 3 4 5 6 7 8 9 10 11 12
FEE8/m°
"“Zii/m 442 52.4 82.0 114.2 150.1 132.7 177.3 170.9 131.3 108.4 73.7 532
Evaporation
0,
= H:’/./O 3.42 4.06 6.35 8.85 11.63 10.29 13.74 13.24 10.18 8.40 5.71 4.12
Proportion
*3 HHALHERAKEFEHNER
Tab. 3 Results of water balance in each month for closed artificial lake
A# B FER/M’ ELKB/M IKEREA /M’ o e T/’ AR R/
Month Landscape irrigation Evaporation water Water surface precipitation Surface runoff Supplement water
1 0 483.6 846.7 65.9 -429.0
2 0 574.1 923.4 71.9 -421.2
3 1100.9 897.8 1284.8 100.1 613.8
4 1.040.2 1250.9 1195.0 93.1 1003.0
5 2093.9 1643.8 12259 95.4 2416.4
6 1712.0 1453.3 2 988.6 232.7 -56.0
7 2031.0 1941.2 2376.3 185.0 14109
8 1995.0 1870.9 2 662.2 207.3 996.4
9 2300.6 14379 1505.1 117.1 2116.3
10 1408.7 1187.1 775.3 60.4 1760.1
11 1330.0 806.6 821.2 63.9 1251.5
12 0 582.7 582.1 453 -44.7
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R7RIWEKRBIRBIRIEMKE, B HATHDEHREHHIESESRARHR

MNOAA (ftp.ncdc.noaa gov/pub/data/noaa/)  ERAEZR2000M’, I EASLI20m, HERY, RIBRMOKETEE BHER
RERRMRGEHIE, ReEER A FENHFTKENRSFTR, &FF8NTBES
WFREMTEEME. RIBIMBEIRITER, BlE SERT BAFEKE, ERHVKEA6138 ~ 24164,
PRI REA KBRS, BRI ANRANER 31 KEFEE HASRNBEAHTKERA, H2464m,
5%, EMXEAMMATESILR. AR KEVEHTEZIETATEWNAEXK WATHERFAINTKEAN6 M,
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Fig. 5 Velocity distribution in the water area of closed artificial lake (left 15 d, right 30 d)
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Fig.6 Design profile of horizontal subsurface flow constructed wetland
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R4 HEAEERERNALEMERILR
Tab. 4 Comparison of constructed wetland area reaching the requirements of different indicators

REK I T K1 1Z E B )
SR b KR Hydraulic surface loading Hydraulic retention time BT
Wetland type igtr/ (mem2d')  @mR/m?  E4r/d Ef/m?  Construction cost
Index Area Index Area
RN Lid i <0.08 >1250 >4 >1334 1%
TR TR <0.25 =400 =2 =667 3=y
i B i A\ LI b <0.40 =250 =2 =667 =

RS LK E 35Tk £ EYHYIE B RFERS E

Tab. 5 Suitable water depth and plant height of 35 common aquatic plants in Shanghai

Fs HEYEIR & EHKR/ecm EEEE/M
Number Plant species Suitable water depth Plant height
1 Tk 5 Hydrocotyle vulgaris 0~5 02~03
2 4x8%1% Acorus gramineus 0~10 0.3~1.0
3 = A% Saururus chinensis 0~15 0.3~1.0
4 1 B Acorus tatarinowii 0~15 0.3~1.0
5 AL i Iris keampferi 0~15 0.3~1.0
6 B2 Iris wilsonii 0~15 0.3~1.0
7 L3N #E Canna 0~20 0.3~1.0
8 TJEE Lythrum salicaria 0~20 >1.0
9 Kk NEE Canna glauca 0~20 >1.0
10 B4 Cyperus alternifolius 0~20 >1.0
11 ¥ DAL Thalia dealbata 0~30 >1.0
12 KT Juncus effusus 5~20 0.3~1.0
13 BES Alisma orientale 5~25 03~1.0
14 Z&4 Sagittaria sagittifolia 5~30 0.3~1.0
15 INE&RG Sagittaria potamogetifolia 5~30 0.3~1.0
16 AL Monochoria korsakowii 10~20 0.3~1.0
17 M- Typha latifolia 10~25 >1.0
18 W Bl Iris pseudacorus 0~35 >1.0
19 PiZE Phragmites australis 0~40 >1.0
20 ¥t 5 Pontederia cordata 5~35 0.3~1.0
21 P Arudo donax 5~35 >1.0
22 skl Typha angustifolia 5~35 >1.0
23 Ik %, Scirpus tabernaemontani 30~35 >1.0
24 7 Acorus calamus 10~40 0.3~1.0
25 14k Nelumbo nucifera 20~40 >1.0
26 % Nymphaea tetragona — —
27 PEE R Nymphaea pumila — —
28 12 Nymphoides peltata — —
29 SHSELE Nymphoides indica — —
30 Ik % Hydrocharis dudbia 0~100 —
31 ¥ Vallisneria spiralis 0~200 —
32 4t 8 Ceratophyllum demersum 0~100 —
33 SR Hydrilla verticillata 0~100 —
34 IR-1-3% Potamogeton distincus 0~100 —
35 JH5L Potamogeton crispus 0~100 —
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