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Research and Application of Urban Waterlogging Monitoring and Early

Warning System
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Abstract: In order to improve the forecasting and early warning ability of rainstorm and flood, a

waterlogging early warning method based on the combination of flood numerical simulation and Internet of
Things(ToT) technology is proposed on the basis of the current mainstream waterlogging early warning
methods. Based on this method, a set of system is developed and the connotation of early warning level
and its release principle are clarified. The method and system are the improvement and optimization of the

existing urban waterlogging early warning technology in China, and have the characteristics of high

accuracy, strong timeliness and good stability, which is effectively verified in practical application.
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Fig.1 Basic framework of urban waterlogging monitoring

and early warning system

LR GE R v D) RE T E AR IR LD | 4R A
B AL REAS B IO R AR BUE (S A
PR T s - A T 0, G R A SR AR R R T BIML A
GIS Ha S (8 R 7 5 = ZERRCR S B2 {57 g 410 1
GRS, B A R B A A S e mT LU i
R AT P E N7, [ SABERY n] 2L hy PA o s
PP T LSS DL T 75 o I AR G R B DR R
T RHZ I B ) RGBS i A A A

+ 108 -



MR, F R A

www. cnww 1985. com

e
2

MIRE Z G5 R

%40 B H 14

P53 AT A5 21 A9 3ok T A R R W RUK 5 2R LA BRI
IR AR W R A B4, 8 3 i 4t — i 3d 15 B
WORRRE, SC A 5 R M BT W 2 IR
BIEMRER A T RE M RIZEE. LA, fil
B B Y REBIHOA HAS A & A0 AL APP R A DB,
AT DL ST A4S S WA 6L A 22 S 5 SR R AT, B8 5 T
R

3 AL/IAERA

ST P I T R e i T AR AR LI 2,

'ﬂ JERVRTEN I AV Ry S €i '

PiRlliegraitie e 5] e)

!E BRI S HT 5 R '

N B BUE BT B AR o)

WE N B 5 GO H T R A '
m IH B BUK S SRR '

B2 RN R e TIERTRE

Fig.2 Workflow of urban waterlogging monitoring and

early warning system
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Fig.3 Flow chart of flood numerical simulation and

scenario database construction
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Fig.4 Examples of rainfall duration curves under

different rainfall recurrence periods
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Fig.5 Results of numerical simulation of road flooding in

a certain condition
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Fig.6 Monitoring equipment (small weather station, and

&6

inspection well level gauge)
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Fig.7 Warning grade and judgment basis of urban
waterlogging

AR GURE ST A TUE RE R 3N AE G, 43
e O O M EHUE, BUE SO ORI 3
IR (O U 1 i I K ALE AT 20 AT, At
s 0 3 S P KA, TR 2/3 IR U
SIS 2 T HE KA 0 e S s %, e EE TR 4% O T
T s MK ALIR BN FE B TRRL R 30 em I} %2 4 (0
T | g Iy e Y32 M 0 w7 ] BB R AR TE BRARUK o 41
T T 5 N KA L T R AR TR AR Y
ek T U000 7 0 EA T W 3BT, 24 W D R 2B T
i ORIV RN PN RPN Wik &Rl T3] N
P2 M I 0 23 R AR TE B ARUK , O & H 210
TUE o 2% PN D T AR 55 B0 0 BT 4% A 5 A o A
ii)as
3.5 WEEREREMELS

LR GER T C/S BT I, MR 55 s AT I L 9
BEA IR R B, & P LA ST S S P 5
HARSS , PUEAE Bl A B R E EH P L, IF

+ 110 -



MR, F R A

www. cnww 1985. com

e
2

MIRE Z G5 R

%40 B H 14

il APP BEATfR S AL , 4 B B R i B 4
HR, HEM AR ZREERBAFHIRK
T BT N U S B AR 2, AR K H
PUEAF RN R- BRI, i s (5 B N o7
K T T R AR TR 3t =l UB i S
Sy N (18 0 A 8, 5 R R 15 5 28 vy R
AT VEBC , 5% 15 7 37 6 W 4 30 1) S RU R Y, 2 JBUi%
TR I X 107 AL 48 SR AT A 0 19 5 T, BT £
BALFEBUK AL B UK B RTREE | FROK 5 22
KA.
3.6 ERFRKIGRELETR

B BUK S U R SR A T R AL
ek T i AL S K (AR | T AR TR L N 5
DI R BUK IR BE 2= TR 25 22 DI RE , LA gl i 541
AN T B BRA] I SR 6 e R 5 1 ) T T UK
PN 7 TV BRI B B ) B A T P
I AR 36 M B 418 2 P 97 T AR 4 Y A B
R0 T7 3k, TR T 1) AR ol N i B &R G2 )
it R, T e R R A iR R
ARACAERGE K BAK (B K A sh Ui, H =45 50
A0 L BRI RS A7, 1 B ARUK G B AR JEE UK
RIS S5 2 B R A s Ak, mT LS i
Sl S S PRARUK AR B o

18 B BUK S SAECR LA 8.

B8 EERFKIFREL
Fig.8 Scene simulation of road flooding
B R 451
PRI PN B I AR A SR B AR Sk
T8 B Bl IXEAT 1l i o i XA Tl =k
AR W T, P SR S M 10, AR 7. 4 ks &5

4

B IXSEBRAE O, 2 WAL TT R 1k B B A
FARENVIUERS” (WK 9), FEAFHFRGER .
PRI 0 PRI M R A T8 s DS D REAR B

B9 LKERBEHFEENGFNERS
Fig.9 Digital twin waterlogging early warning system of

Tagangwei area in Shantou

ARYGEA 20224 8 7 ELNHLLR, i X8 £
UCHE 32 5 BRI, 29 R G0 R N U S BT
HH S ER 1A BN B3 2 6] 0 b 5 A AR I 0 2R AT
SEHLE BRI 5%, AL JE A A AR UK BUKE LA
RECR B S5, X N W5 100 B W Pk R AT T 020 5
TIE, 2 B U 25 SRS ARMER . AROR, B I At i
AR AN IR A 1 T3 7 (B A R R AT AU, O
AR AR 10 520 248 508 AR R AT B e A AL
T8 S 5200 56 e A 2 A5 R v A B 2 1 R 9 U 1Y
HERTE o

KRGS T BIM B R A 7807 2R AR TR Y
L IRE T — F N TR BTS2 2 1 AU 43 #
BRI SR AT, 45 G A% A DI 5 0 P 395 0 000 4
P TERUF IR AR L # E TIE  FA XOT 2E A AR
B VETR R G, S 4y B 22 R g b ]
P B A 7 00 A B R SR I RE , O 4% A8 BB 7] 422
HEFE 43 (0 B A5 B PR IE AN B AR SR B 9125 T8 i
TR S AN U S R e R R A, X
WK T —E AT R s SRR -

5 ##

TEZR G0 A5 I 5L PN B U 5 Ik i A L
G553 W IBK IR M 0B AR ) S PR R A P RS AL
55 RBE 7 A B TN, 4 10 1 — Flofég ik 05 A (A
P P I BOR AR SS 5 1 NF TUE Tk O3 T4
TIE T —B 3 P D T R G, W T
S N RN TUE AT IR %07 IR R RGN
F =T BUA Sl Tl A 5 VB R (1 58 35 AL AL, BT 1
EEER L R I ROV AR PRI SRR L, TR S PR N
PR B 1A R IE, A 75 22 0 A Wk AR
TH, 1 R G BN 58 WUE MR . X RS

<111 -



F40% F 14H ‘17 25 K ,‘H}E 7K www. cnww1985. com

BIF 255 18 FH G ST P 307 B Y AN AT 2 R S, AL
A —ERIHET DN E

SE Lk

(1] BRSO . 3T Bb B K SCK 3l A AL 2 55 90t 7 4 2
SKEERVEBTTE (D] M AR E TR, 2019.
CHEN Wenjie. Urban Flood Hydrological and
Hydrodynamic =~ Model ~ Construction  and  Flood
Management Key Issues Exploration [D]. Guangzhou:
South China University of Technology, 2019 (in
Chinese).

(2] EEBR, ZF&F, XHK, 5. 5T SWMM AR 7 il

H ORI NP7 R B Kedis (0] P E SR HEK,
2018, 34 (5): 136-138.
KOU Dianliang, PENG Tao, LIU Qilan, et al. Cause
analysis and modification of waterlogging point in
Xianhu Road of Nanning City based on SWMM [J].
China Water & Wastewater, 2018, 34 (5) : 136-138
(in Chinese).

(3] th3e, XUEF, #M7, 55 . AL B RBTRLIEA T Il 5

IRV P s P S 5 T ()], RIUK 224k (5 AR
Ji), 2020, 45 (8): 1185-1194.
XU Mei, LIU Shu, SUN Yang, et al. Rapid
identification and early warning of urban waterlogging
risk  using flooding model [J]. Geomatics and
Information Science of Wuhan University, 2020, 45
(8): 1185-1194 (in Chinese).

(4] BB, M, RREE. TR IE B RUK >

Prly]. BARHF TR EEOAR, 2022, 14 (4)
109-115.
HUANG Liming, XIAO Qian, CHEN Liangzhi.
Analysis of road waterlogging based on numerical
simulation [J]. Journal of Information Technology in
Civil Engineering and Architecture, 2022, 14 (4) :
109-115 (in Chinese).

(5] g, XAk, KOHUH, 4. BP #2248 Mg A

AR Z5 5 B SR T A 0000 5 i e (0], KR 2441
2022, 53 (3): 284-295.
LIU Yuanyuan, LIU Yesen, ZHENG Jingwei, et al.
Intelligent rapid prediction method of urban flooding
based on BP neural network and numerical simulation
model [J]. Journal of Hydraulic Engineering, 2022, 53
(3): 284-295 (in Chinese).

[6]

(7]

(8]

(9]

[10]

FLG B, GAE T, s, &5 . BT IR ) i AR
AR BRI ik (D). K BEIRAR Y, 2021, 37 (5) -
75-80.

BAl Ganggang, HOU Jingming, HAN Hao, et al.
Intelligent monitoring method for road inundation based
on deep learning [J]. Water Resources Protection,
2021, 37 (5):75-80 (in Chinese).

B . RS B AR AR 3 T 8k 397 9 T 0 A U A
BT (D] BB AR R R, 2015.

LIU Xiong. Research and Application of the Technology
of Big Data on Analysis and Early Warning of City
Waterlogging  Disaster [D].  Wuhan: Huazhong
University of Science & Technology, 2015 (in Chinese).
i ga A, BRiT, 20, 5. WG L EESER
o5 Btk R e sdit (1], s E % KHEK, 2014, 30
(1): 94-98.

HE Jiali, CHEN Bing, JIANG Tao, et al. Design of
digital system for urban waterlogging online monitoring
and information service [J]. China Water &
Wastewater, 2014, 30(1): 94-98 (in Chinese).
sk, B, 5P . BT 5 GPRS B XY
DU A I U R gt (1], Za 5 ih
BE T, 2018, 25 (2): 37-43.

ZHANG Zhongyi, WANG Zhe, FANG Danhui. Optimal
design of urban waterlogging monitoring and warning
system in Wuhan based on Internet of Things and GPRS
technology [J]. Safety and Environmental Engineering,
2018, 25 (2): 37-43 (in Chinese).

W, ZEIN, ZEilkoR, 55 FET GPRS ST AR M
HE S BUK I S R ge it [J]. B TRHE, 2015,
31 (2): 93-94,96.

XU Min, LI Shan, LI Jinrong, et al. Design of urban
road water monitoring and warning system based on
GPRS and configuration technology [J]. Light Industry
Science and Technology, 2015, 31 (2):93-94,96 (in
Chinese).

<112 -

EBRN % (1989- ), 5 3L THIM L L, =k
AR, RSy I o R i AR
A 5E 5 8
E-mail: yangbiao@fhdigz.com
Y75 B #A :2023-09-04
&= B #8:2024-01-17
(G : A



