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Dynamic Monitoring and Early Warning of Urban Drainage Network and
Overflow Prediction
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Abstract:  An online monitoring and early warning system for urban drainage network was
established to address the issues of the inadequate monitoring capabilities of China’ s drainage network
operation, enabling timely detection and prevention of drainage accidents. Firstly, the liquid level of the
drainage network was monitored online in real-time using pressure and ultrasonic level meters. Secondly,
the relationships between upstream and downstream drainage pipe network water levels, well liquid levels
and overflow, and rainfall and future liquid levels were investigated based on the analysis of liquid level
monitoring data, pipe network geographic information data, and topological data of the drainage network.
The system ultimately achieved the functionalities of multi-stage dynamic warning and overflow prediction
for the liquid level in urban drainage networks, aiming to provide technical support for comprehensive

perception of drainage network status and real-time monitoring of liquid level anomalies.
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Fig.2 Histogram of liquid level frequency distribution
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Fig.3 Schematics of rainwater well and the upstream and

downstream pipes

{EA B AR, Y 2T ORI K H 2
B, n U KA 5 24 2 A T LU RN K R A, m
IBUER/IMEL o AR AR 5 I T 0 A ) 14 5 A K TR
DA R H 5 B = 0 A B« > VR A 00 540 ik 3]
A T RP T U AR T T I, R N RS B
Ly = m A7 W D45 4 o8 21 it A TR b Qi 45
FEUHI , BB B RS BE L, = ns DAL EE
RFIFFRT 10 em AbI, BEE A B RS BIE L, = H -
0.1,

2.1.2 shEBEL

FE RS A ) LAk 455 Dy 58 W07 W £k i
HEATBNASORAY o B3 (R P90 o) {1 ] AR 48 A7
()50 AR HEAT DA, T 4 B (B I A N 5 22 2% TR R
T KA PR . ARSI S i G T i D oA B
(IQR)HEAT WAL B 2 IR AR . U o B —Fh
RS T 7 1k ORI FEAS () 40 BORE B2, 1A
W

IQR = Q3 - Q1 (1)

A QU N — DU B, S %R AR BT 2

(B H /N K HES S5 Ab T4 25% B IREAS 5 03 N5 =

Vo655, SRR AS v A B /N B R HE S A

T8 75% SLRIREA . U407 B TE 8 T R (R
DU, FEASBIEGE v R 1 437 B e DAk W9 7K - o7 e
DUESCHRE 1) 43 A RS, A8 VR 2o IR A3, D
i YR A=

HR A B 1 1E 2 2 A HEAE FE AR KT Q3 + 1.5 x
IQR AY HE & o R I b o IE 8 4 fi &, P(z<
0.67449) = 0.75, Horfr, P HES | 2 7R 349 4
R R S5 00 T 22 A5 B T TQR B T8 BE AR Y T
e (-0.674 49, 0.67449), W £
0.67449 =2.69796; K 1t o] LA #fE £« P(z>
2.69796) = 0.0035, Bl £ A K F Q3 + 1.5 X IQR
FIRER R 0. 35%

AL BB A R R - 1 e B 25 20 d (9 )
OB 3L WK R K R AR X G
2, K53 REAS X ] 5 Pl 5 48 T 50 BT A RE AR X R Y
A3 A0 1% D DA BOUR A S A e, o Y R A I
A .

PLELR K IR, 41 4 (a) B, 3278 R Y
WA ] mo A3 Z5— BEISHB] 0 I 7 W 5 3 v 4
BURALAE /N T n IFEA R BAREEAS, BIE 4 (a) 9]
AR o THIL HAREAS I GETT i, RIS {8 w bR
Foo Arp > m, BEIHZM S H kT — 5
IR, Syt ZR G BRI A A Y T A,
R s BIE F I R w, B L, = w, WA 35K L,
R G R AT AR s 47w < m, BEWTIZIN SO AL H
FEAE T — AR, RS B 3N m AR A
BIL, = m, I i) R LML~ RE.

[ EE, a4 (b) s, L, R 3R B(E , n ok T
(B A WD AR . SRR AR T L IR B g

203+ 15X IQR — 4 X

+ 125 -



%405 F17H

OE 4 K HE oK

www. cnww1985. com

FEAS, BV 4 (b) R B 52 8843, 1A B A Ge it
B EL R HE2Z o0 Fp > n, WK IS 4E T
WEw, BV L, = w, M1 25K L, i 2R 80 & A6 etk
Bt < n RS E n A BDL, = 0, 1
T A6 T ST B R 4 R A PRI

At

c. FHTE
B4 WMAFEETHEEHEMCEARERAXERES

Fig.4 Schematics of relative position between rainwater

well and the upstream and downstream pipes, as well as the

sample interval
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Fig.6 Monitoring data of liquid level, rainfall and flow
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Fig.7 Pearson correlation analysis results
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Fig.8 Comparison between static threshold and dynamic
threshold
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