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Application of LSTM Model in Sponge City Construction

ZHU Jian
(SIVA Detao School of Design, Shanghai Institute of Visual Arts, Shanghai 201620, China)

Abstract Aiming at the problems of difficulty in constructing drainage pavement and inaccurate prediction of fluid filling degree of
fluid pipe network in the planning and design of sponge city water supply and drainage, a permeable pavement was proposed to solve
the problem of urban waterlogging, and explained its construction methods and materials used. In addition, in order to predict the
drainage capacity of planned fluid pipe network, an improved LSTM model was proposed by combining LSTM neural network and the
convolutional neural network to predict fluid filling degree of fluid pipe network. Finally, the prediction algorithm of permeable
pavement performance and the fluid fullness of fluid pipelines were tested in this paper. Test results showed that the drainage capacity
and noise reduction ability of permeable pavement were significant, and the accuracy of the improved LSTM model was improved 2%.
The forecast time has been shortened by 3 times. The prediction efficiency is greatly improved.
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Fig. 1  Comparison of Water Supply and Drainage between
Sponge City and Traditional City
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Fig.2 Permeable Pavement Structure
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Tab.3 Performance Data
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Tab.4 Rainfall Data

H MEERE FERDIA TSR I (E

/mm /h /(mm-+h™")
20204-6 A9 H 117.56 11 68. 32
2020 4E 6 A 20 A 30. 21 6 34.25
202047 A3 H 6.21 1 10. 63
202047 H 10 H 18. 30 3 26.31
2020 4E7 A 23 A 26. 50 4 32.68
20204E8 H9 H 98. 80 9 70. 54
2020 48 A 17 A 60.70 7 40. 69
2020 4F- 8 A 28 A 40. 10 5 50. 65
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Tab.6 Comparison of Prediction Results of Three Models

A %) %R &/ mm
iF %0 1 00:00 0.20
¥ 2 2 00:03 0.10
¥zl 3 00:06 0.15
%] 4 00:09 0.20
2 5 00:12 0. 50
m¥Zl 6 00:15 0.20
it %) 7 00:18 0.10
mfZ0 8 00:21 0.30
A¥Zl 9 00:24 0. 40
%) 10 00:27 0.15
A% 11 00:30 0.25
AFZl 12 00:33 0.10

B Y% R iz R RMSE

RNN 0.979 0.977 0. 003 071

LSTM 0.979 0.978 0. 003 042
MR LST™ 0. 982 0.978 0. 002 083

R T S UEAS ST R SRR A R, R RNN
FEARIFN LSTM FAY HE AT X B g A 3 8 37 [ R Bif
() J37 70 R 25 i 20 A AR A8 D FE 0 R, JEd 1A 3
FPABEIRL T T — Bk 220 A A A X SR R ¥ 6 LT
A B EEVE IS, 8 A B E 4,

YR fE v, R T 08 P28 0%, R Adam
XF LSTM 1Y [ 28 AT AL, RIS 1 fig ke ask 48045 1)
E@:,}T&ﬁﬁ Dropout ﬁ/fXa‘%EFééIW%iFﬁEEﬂc“” o
ARG R AT AR R 22 (RMSE ) FHE REU(R?) 2
ANFE 5ok ) w45 SR R L T X (4) ~
K(5),

RMSE=J;2UP(L') “n(D (@)

> 0, (D) - (i) T°
R =1-" (5)

n

D lyG) -y,

i=1

18] 51 B 45

Hirr :yp(i)
7, (i) —— B B2 30 £ U B9 ] 51
A

¥y, TNE R B S, —RAE AT, R?
HOR, RMSE #/)N TN 45 SR B s

— 108 —

2 6 T, 3 PR AR A — 2 A TN Ak R, 1H
JEUCHE LSTM F T 45 S SE v, %) 3 A2 (1 73
TR 1) A 706 L, 7k BIAR R A DI SRR BRI DL T
FREEARIR BT L (B 8)

— WHELSTM
100 - —-— LSTM
ot RNN e
/
X %
&/ 60+ yayd
X ey
ol ey
) 40 e
e
- e
20 P
= I 1 |
0 50 100 150 200
IR B %

B8 3 AR LUK [
Fig. 8 Comparison of Number of Iterations of Three Models

A8 n] 0, e Ak BEAR A 0 8 B B, el it e
LSTM R 26 A G ECEE /DT RNN BRI LSTM £5%
AU SR T Rk S AR TR f18) 0 o ff R R 7
FERTE], XF 6 H—8 H Myl 4 7 Lk W A W K 45 ™)
FEE RESEA T RO, R A v 55 T FE R A] 2L
PR 7 iR,

R 7 AT R B SRR MO e
LSTM A5 78 % 500 e [A] AH L RNN AR50 1 3 4% A2
A, WO B S T 2% A A

25 1 Rt S ST AR (%) 0000 445 S5 5 ofefy , 19
N S st 1) B A0 o YA 40 i T R 1 R K A S
UL T BE S
4 Z5ig

A 5T X IR 3T 45 HEK R R T RS A
JE BB IR AR ST B A P IR T 3 B AT T ek
FERHCHE LSTM AR5 X 30k i 378 A 45 I %) i MR S 7
FEVEAT T W0, A5 LR S5,



Hr

KoOHOR
WATER PURIFICATION TECHNOLOGY

Vol. 41, No. 2,2022
February 25th, 2022

RT3 FWRIRY R FION E A 515 FIOI N [R]%F
Tab.7 Comparison of Prediction Accuracy and Time of Three Models
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’ Ik THERT /s RS THERT /s W % T HERTIE] /s
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2020 4£ 6 A 20 A 91.32% 6.33 93.35% 6.31 93.34% 2.14
202047 A3 H 91. 15% 6.35 93.21% 6.32 93. 22% 2.11
2020 47 A 10 | 91.36% 6.28 93.35% 6.25 93.37% 2.09
2020 47 A 23 A 91.03% 6.21 93.05% 6.23 93. 06% 2.08
2020 48 A 17 H 91.12% 6. 41 93. 14% 6.43 93.13% 2.12
2020 4£ 8 A 28 H 91.41% 6.38 93. 42% 6.37 93.43% 2.01
FHIE 91.23% 6.31 93.25% 6.29 93.26% 2.09
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