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Abstract:

urban drainage system. The traditional extensive management mode can not meet the complex operation

The increasingly frequent extreme rainfall events have brought sudden risks to the

requirements of the drainage system with the continuously increasing demand for water environment
quality and the national strategic requirements of carbon emission peak and carbon neutrality. Based on
the principles and models of hydrology and hydraulics, combined with advanced big data analysis
methods, the drainage data governance system is refined to encompass evaluation, judgment, and
prediction. The formed methodology of urban drainage informatics is the basic theory and an important
path for establishing an insightful urban drainage intelligent system. The intelligent path of municipal
drainage and the construction method are introduced, aiming to provide reference for the construction
and application of intelligent drainage.
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Fig.1 Intelligent path of building an urban drainage system with ability of evaluation, judgment and prediction
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Fig.3 Architecture of intelligent drainage application system

4
4.1

%] A Ao e 2

BRI T HEK R GEE BABUR, R B2
T , 28 48 B o3 1, /0 T J= W 3 RV v AL 1) 7
IR 55 5 1 K 3 R i, Bds o de AN e R LA K

If AN R, i/ R R PSR A RE ), R R T
-5 R B AL B B HERD , sk /D SRR 3 5% 5 78
KOl T AR SR T, 25 B R SR R T i dl s AR
FMYHERD , e = A7 28005 BB AT T S — 3K R
E BRSO 1, SRR SO R ROR S Ll

e 42 -



www. cnww 1985. com

EREEF RTREEHK RGO MRS R BIE

%40 B % 10

BRAGHER A A RO A A R AR DL R B
L2 W HEACE A B TR A A IV
4.2 REKRE

O BERGHEERBLENAME LT
B E RGP R BRI S DU R o U A AL B
SFRCTATAR, b B S, W SR R b v
o B s IR BT AL R DI RE . LA, 4 B
WAL 55 355, AN W7 A5 a0 A 7 12 19 2 S HE
s FERE T JZ 1T, 5 B B — 20 45 R 4 ol 5 TR A Y~
W= =] — A as AT A A ST 5 £ R 2 T, I 5
BXHEK R GEB A7 MO B9 i WA R IEAG O
S AL AL 73 A BE 0, 52 BB AY AT M T4l
AR T P A 3CT RO A PR A R Y
oA IR AL R R R A R RS
PR PR T HOR IR

@ B A AR R R B AL s B A
BAo Hh TR e B A B Lk PR, T AL AR
BB E AT TN 3R Al i Bt i 215 20 A iR
55 o LR ARG AR 7 A 32 3 R 20 R AT BA A
N AT H AN G RATEAG AW F =25
L B A R R SR HEK RS iE B R,
IR T F A H 7 00 A RS T HE K R 42
BB E R R IR

@ T HEKAF B B R R AR B K
55 B FEAMIRR R BEAT 2 IR 458 BOR K e FAg
BB AN W R . R UK S5 I A R B LA T K
3o K1 SHRRUA T BT o AR OR
AROGHLE Bl , i HE K R G KK A5 B
AR A5 23 Hr A0 52 BB AR A5 T 58 25 0 3T HE K
GRS BEE LR LS R R AR R B PR
K J i HEKAR B A i 1 25 S B 8 K 554 P
TAFE— 4 R e R A

SE WK

[1] SRS R, EEIR, 45 AR (REREE T IRk SC
M S PR 1 R K SR [T ] KR gt R
2014, 25(4):594-605.
ZHANG Jianyun, SONG Xiaomeng, WANG Guoqing,
et al. Development and challenge of urban hydrology
under changing environment: l. urban hydrological effect
[J]. Advances in Water Science, 2014,25(4) :594-605
(in Chinese).

(2]

(3]

(4]

(5]

[6]

[7]

(8]

[9]

[10]

[11]

e 43 -

SAFAS . KD IML AE s @A AL, 2016.
WU  Chigong. [M]. Higher
Education Press, 2016(in Chinese).

XHG . BB K SR (M) i st UK R K
A, 1999.

LIU Wei. Advances in Environmental Hydraulics [(M].

Hydraulics Beijing:

Wuhan: Wuhan University of Water Resources and
Electric Power Press, 1999 (in Chinese).

X , 254 N, A5 . BRIz BRI T By R
MR ). E B TR, 2020,30(5) :45-49,57.
LIU Yuanyuan, LI Lei, HAN Gang, et al. Application
of data mining technology in urban flood prevention[J].
China Flood & Drought Management, 2020, 30(5) : 45-
49,57 (in Chinese).

TS IE T, INIOH AL 3T HEK R G R A 4R iR
[J]. shEZKHEK ,2021,37(22) : 1-10.

WANG Haozheng, FENG Yu, SUN Wenchao, et al.
Review of urban drainage system models [J]. China
Water & Wasterwater,2021,37(22) : 1-10(in Chinese).
SCHUTZE M, LANGE M, PABST M, et al. Astlingen—
a benchmark for real time control (RTC) [J].
Science & Technology, 2018, 2017(2): 552-560.
PETERS-LIDARD C D, CLARK M, SAMANIGEO L, et

Water

al. Scaling, similarity, and the fourth paradigm for
hydrology [J]. Hydrology and Earth System Sciences,
2017, 21:3701-3713.

WANG H Z, HAN G Y, ZHANG L, et al. Integrated
and control-oriented simulation tool for optimizing urban
drainage system operation[ J]. Water, 2022, 14:25.
BRI, XBZE, T IE 55 . WATs K& B AR A B K
WH AT B R L], 5 TR, 2013,31(2)
17-21.

SHENG Zheng, LIU Xujun, WANG Haozheng, et al.
Study on field monitoring technology for urban drainage
(Il
Engineering, 2013,31 (2):17-21(in Chinese ).

TV IR BEOR IR 2 A KA B A B R R
TRt R L] o E K HEK 2021, 37(2) -
18-24.

WANG Haozheng, CAI Ran, LUO Chunhui, et al.

network system  management Environmental

Research progress on asset management technology and
of drainage network [J]. China Water &
Wastewater,2021,37(2) : 18-24(in Chinese).

TAGHEROUIT W B, BENNIS S, BENGASSEM J. A

tools

fuzzy expert system for prioritizing rehabilitation of sewer

networks [J]. Computer-aided Civil & Infrastructure



% 40 %

%10 4

OE 4 K HE oK

www. cnww1985. com

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

Engineering, 2011, 26(2):146-152.

SAEGROV S, SCHILLING W, CARE S. Computer
Aided Rehabilitation of Sewer and Storm Water Networks
[M]. London: IWA Publishing, 2006.

RUWANPURAL J, ARIARATNAM S T, ASHRAF E.
Prediction models for sewer infrastructure utilizing rule-
based [1]. Civil
Environmental Systems, 2004, 21 (3):169-185.
SREAF, 22 B AR . A B AU T IS K AL BT i
IKARBAFAES T[], 457K HEK , 2018,44(6) - 12-15.
GUO Hongli, LI Xinwei, REN Qinyi.
influent water quality characteristics of typical urban
sewage in China [J]. Water &
Wastewater Engineering, 2018, 44 (6) : 12-15 (in
Chinese).

RS TR RS Ol e, 45 . T RAE IR 7 R HE K
W K AB TR L], [RITE R 22 (A 2R FE
Ji), 2016, 44(4): 593-599.

XU Zuxin, WANG Lingling, YIN Hailong, et al.

Analysis method of groundwater infiltration in drainage

simulation Engineering  and

Analysis of

treatment plants

network based on characteristic factor [J]. Journal of
Tongji University (Natural Science Edition) , 2016, 44
(4): 593-599(in Chinese).

X e, B IR, B 45 MBTAELA THEK R4
DT E R AL D5 3k L. P 25 KK, 2021, 37(6)
24-30.

LIU Longzhi, WANG Haozheng, HUANG Rong, et al.
Matching evaluation method of drainage system from the
perspective of watershed governance[J]. China Water &
Wastewater,2021,37(6) :24-30(in Chinese).

R, M, DU, A . WA SO0 o 05 TR ARE K
R ASAL BLAE [T ], 7K BB RRL 27, 2016, 34 (11) -
109-112.

YANG Lingxia, GAO Shanshan, QIU Jun, et al.
Variation of Froude number with water depth in open
channel uniform flow [J]. Water Resources and Power,
2016,34(11):109-112(in Chinese).

S, BREL, R SF L RTINS Y T X )
A2 R a 19 TM AR 38 R [J]. R,
2017, 37(3):1043-1053.

SHI Rui, ZHANG Hong, YUE Rong, et al. A wavelet
theory based remote sensing inversion of chlorophyll a
concentrations for inland lakes in arid areas using TM
image data [J]. Acta Ecologica Sinica, 2017, 37 (3) :
1043-1053(in Chinese).

R B, BRI, 5. T RO R

[20]

[21]

[22]

[23]

[24]

[25]

[26]

R R Y S [ ], T IR R 5 R, 2014 4)
681-688.

XU Liangjiang, HUANG Changchun, LI Yunhai, ez al.
Deriving concentration of TN, TP based on hyper spectral
reflectivity [J]. Remote Sensing Technology and
Application, 2014(4):681-688(in Chinese).

R H . BT MODIS 3 J2k A s S 38 VP2 180 /K 44K 5t
b KL R EFRATM D] N5 NS RILR
%, 2014:20-44.

WANG Liyan.
Evaluation of the Eutrophication of Hulun Lake with
MODIS Data [D]. Inner Mongolia: Inner Mongolia
Agricultural University, 2014 :20-44(in Chinese).
DUCHESNE S, BEARDSELL G, VILLENEUVE ] P, et

al. A survival analysis model for sewer pipe structural

Determination the Water Quality and

deterioration [ J]. Computer-aided Civil & Infrastructure
Engineering, 2013, 28(2):146-160.

JIN'Y, MUKHERJEE A. Markov chain applications in
(Il
International Journal of Critical Infrastructures, 2014,
10(2):93-112.

WARD B, SELBY A, GEE S, et al. Assessing impacts

modelling  facility  condition  deterioration

of the private sewer transfer on UK utilities [1].
Infrastructure Asset Management, 2014, 1(2):23-33.
HO C I, LIN M D, LO S L. Use of a GIS-based hybid
artificial neural network to prioritize the order of pipe
replacement in a water distribution network [1].
Environmental Monitoring and Assessment, 2020, 166
(1/4): 177-189.

ALFIERI L., SALAMON P, PAPPENBERGER F, et al.
Operational early warning systems for water-related
hazards in Europe[J]. Environmental Science and Policy,
2012, 21:35-49.

HAPUARACHCHI H A P, WANG Q J, PAGANO T C.
A review of advances in flash flood forecasting [1].

Hydrological Processes, 2011, 25 (18):2771-2784.

- 44 -

EE B : FIEIE(1980- ), 5 I b M A B+, 1
B2 K HEZK Bl i 4 TR AR 5 T
LA RN 0, v T T AR AR R F
S8 S Bt BILEL T K S5 A Be B i, T
AR AL P 2 2K 55l 25 B 25
PR, P EAKME &K S BN ERASER,
A E K 55 BRI RN S BT 9 TAE
Yr#& B H#9:2022-03-18
& Bl H #1:2022-06-08
(%t : TRAR)



