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A potential evaluating methods of sponge city and
on the underground drainage system
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Abstract; To explore the potential evaluating methods of regional sponge city under the context of urban flood, this
paper establishes the potential indicator system of sponge city from the perspectives of rainfall, water pollution,
flood disaster and ecological green land. Because these four elements are closely related with sponge city. Taking the
national-level Tianfu District as an example, the regional index system is studied comprehensively by using the
methods of mathematical statistics, fuzzy neural network, fuzzy synthetic evaluation and satellite image recognition ;
besides, the construction potential of Tianfu District sponge city is evaluated with the methods of gray correlation
analysis quantitatively; moreover, the potential index ranking of every sponge city in every district and county is
given. Finally, a new drainage system is developed according to flood disaster. The results show that it is relatively
objective to evaluate the sponge city potential from the above four aspects, namely, rainfall, water pollution, flood
disaster and ecological green land; also, the indicator vector of Shuangliu Area has the minimum correlation with
the ideal indicator vector, which means this area is the most proper and potential place to carry out the sponge city
construction in Tianfu District; furthermore, the developed underground drainage system can alleviate problems of
city waterlogging, water quality and pipe network pressure and so on. The mentioned evaluating methods of the
potential of sponge city and the developed underground drainage system can provide references for promoting the
construction of sponge city.
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Fig.1 The construction of potential index system of sponge city
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Fig.2  Spatial distribution of per capita water resources
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Fig.3 Rainfall data of every district and county
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Fig.4 The change of rainfall of Tianfu new area with seasons’

change
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Fig.5 Fuzzy neural network structure based on the T—S model

2) T—S HORI A2 0 25311 2

HEIHET T-S HERL ORI Bl 28 0 2% 27 2] ok
e, — ol HE AL —> BTG L R4, RIV 1 o 248
BOMIERL R G0 (ANFIS ) . A SCEE G 7K BT 55 0 pl 22 1)
LA IR W 45 45 0 S AR S S8, 44 B R 58T IX
IKIFEEG ANFIS 25K 6 fT7R.

A BRI BUWEERIEE U i i1

7
=]

I ———
——

—__
o— :

B 6 FMREIR ANFIS 444
Fig.6  Evaluation model of the ANFIS structure

T-S BRI 2 M T 4 S NS R BH e
P28 (AN py, DAL 256 2 IR 45 sk R
PRE HUOME C TERE oy
2.2.4  T-S B LR 48 K BTPE A

T b IR AOR A 2R 4 1 S5, AR S0AR B 45 K
SRR CUKREFR AR A, 1 7 AR 8 i 2 0o 246 o000 {75 391
ISR IERR LR S ATV bR . 255 K BPEAr
FrfE: 1 (0,1.5]. 0 (1.5,2.5) MM (2.5,3.5)
IV(3.5,4.5) MV [4.5,6), B4R 9bnii W3 2.



©122 - ®oR

5 50 %

R2 BEKRIEMIRAE

Tab.2 Comprehensive water quality assessment standards mg/L
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Tab.3 Water quality grade evaluation results
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Tab.4  Flood disaster risk level evaluation index weight
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Fig.8 The distribution of flood disaster risk level
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