DA

FHEXKFAHEER (L) BREAH

A Few Points on Facing the Flooding Risk Analysis and Flood Management
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A5 FEMAR —— Flooding process and constitute DI

° ,%,,\7K EI]/,~ Upstream floodlng peak prOCESS|ng 100 Rain in upstream river catchment (depth 150 mm)
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Coastal flooding in Gapbreton
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Val idation

The simulated sea state is based on a typical
spring tide storm event

Irregular waves (JONSWAP)
Hs=2.5m

Tp=10.6s

MWD =315" N

WL =13.2 m LAT

Flooded areas are consistent with visual
observations of past similar events
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The growing challenge of urban flood control
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As the global climate changes,
The global annual loss caused by urban flooding is
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. The consequent urban flood has made heavy losses.

* Source: Global climate disaster database
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The growing challenge of urban flood control
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The
call of preventing urban flooding from
social is growing. In China, the government
has also constantly published a series of
policies.
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Figure 1
Number of disasters by
continent and top 10 countries

Occurrence by disaster type:
2017 compared to 2007-2
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Urban flooding is one of the most frequent
Wildfire

iy natural disasters (earthquakes, tsunamis,

droughts and rainstorms). At present,
] e =" human can not completely prevent
waterlogging disasters by engineering
» Measures only.
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At night of 2019-4-11, rainstorm suddenly hit Shenzhen. Several river constructors were washed away, with 2
people dead and 9 people missing.
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In October 2013, Typhoon Fitow landed and brought heavy rain in all region of Zhejiang Province, which
caused around 12.4-Billion RMB loss.
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On 2012-7-21, Beijing suffered the most severe rainstorm and flood disaster through recent 61 years

, with 79 people dead and 11.64 Billion RMB loss.
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From technical point of view, there are the following challenges
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{ L How to achieve joint regulation and control on river basin and urban floodings
d
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It is required to improvement of flood forecast technical level (accuracy, time and
1 measurement)
d
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How to apply the new technology (big data, cloud calculation, Al) in flooding management
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The risk of urban flooding becomes much frequent
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Solving the problem regarding urban flooding is currently urgent
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Suggest to build up a general urban flood forecast platform
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Focus on the joint forecast of river basin flood and urban flood

4 0 AKTRRMISEE 2 5 oA H K X

Real-time flood process analysis is the way to generate dynamic flood risk map
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Smart Water Management ---- Combined Artificial Intelligence (Al) into optimal operation management

Al
- Specific Social Eco.
Big Data | ibidos

Comprehensive

data Mathematics Database Economy
Specific Data ey loT
conservancy
Data -
Automation System

transmission Architecture

|— Cloud 4'

Smart Water

Management

Smart Drainage Smart Supply Smart Water Resource
Smart Water Influence Smart Water Culture

Integrated

Management
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The characteristics of urban flooding management:

» The scale is much smaller comparing with the basin situation, not only regarding the
physical phenomenon, but it links to the limitation in the modelling approach.

* In general the real measure data is pure comparing with the basin situation, not only less
data collected, but the underground data regarding the pilelines are more difficult.

« The urban flooding forecast has to including the urban hydrology modelling, river system

modelling and dranage modelling (real coupling together), in order to get precisely
results.
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The Challenges of real-time urban flood forecast

BEAM + EHEelE = fRAE
Internet + Intelligent creation = Solution
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The location of rain may not
be the location of inundation.
Flood forecasting cannot be
accurate only rely on weather-
forecast.
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Numerical model can simulate
the whole process of flooding
precisely. However, timeliness
Is the obstacle to the widely
application.
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Measured data is restricted by
monitoring facilities.
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Blocking of underground pipe
network may not be detected

in time.
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Urban Flood Forecasting Platform

ZOEA
Core
YL T HR fif AR AT 4 1 O] NS Av) Sl B TR e RIS hE

Forecasting Time-efficiency Dynamic Inundation Detect Support for Engineering

Advanced Mathematic Machine Learning + Video Recognition Anomaly
Urban Flood Model Mathematic Model Identification

& Location
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Machine Learning Mathematic Model

ER MIKE FLOOD & SVM #RE£4s, R ERENER
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Combined MIKE Flood and Support-Vector Machine (SVM) model to
Improve calculation timeliness
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* Using data from MIKE Flood to train SVM and then
provide real-time forecast with high resolution (meter-
level) and high speed (second-level)
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Using deep learning to identify waterlogging area by using existing the
traffic camera system.
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Since the traffic camera system has a large coverage in most cities, the
inundated depth can be identified, with high resolution DEM.
Meanwhile, the 2D inundating process can be re-present by combining
urban flood model.
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Real-time inundating detect Based on Video Recognition Technology
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Anomaly Identification and location Based on Mathematic Model Advisor

Base - taiwan
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By combining ‘“‘anomaly identification”, comparing simulation result
from pipe network model and real-time monitoring data, the system
can figure out the possible abnormal pipe with both real-time water
level, discharge and forecast water level and discharge in several
hours.
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Urban flood forecast platform
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Functions
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Informatlon check & display h Analysis
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Real-time forecast

Flood Model
o WAHKIURSAT Urban
dranage system analysis ; -
o EEBERMLIG T  HBUORENRG
Pipe network design assessment . SINE AN ETIETE
o WTHhrRR/KRINIEE System
Optimal pump operation Setting

Operation

The expert in WATER ENVIRONMENTS




DA

How to Carry out Combined Dispatching on Basin and Urban Flood
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Hazard
: ” | ;ﬁﬁ;&?k = Frequency
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Flooﬁ =7 :"m Urban Flood ——
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- RRAZMRERETGE XKX.
FREIFHITIHR Using multiple
model methods for Hydrological
and Hydraulic forecast

o TN TIEIRSEE
Predicting inundated area when
overtopping

« JKEAL B EOptimizing
Reservoirs' Operation

o SCHHRIEFEEY Real-time
Correction
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How to Carry out Combined Dispatching on Basin and Urban Flood

B {EE K INHR 2R 2% Jingdezhen Flood Forecast System
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FE . St Predicting depth
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SO7X = Using simulation result as
BN AR\Y /7 river water level
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/ Easily change can be done for
pumps' operation.
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How to Carry out Combined Dispatching on Basin and Urban Flood
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Flood Forecast System
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Real-time Flood Analysis
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Real-time Flood Routing
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Advantages of Real-time Flood
Risk Analysis System

 DHEREHM High Accuracy

KSR TR TR T K URA T2 B
BT K NBE, oM ESERREh A E R
BREHETIR®KNXK, Based on flood
forecast and operation information to
analyze and assess the flood risk under
actual flood control operation and
emergency response conditions.

o  BI%&tE Time—efficiency

s8t.7K IR0 ST B 43 A 3 25 T LUBRSE 5347 24 BT 387K
R A TR EE G TeEKN G, NB5FIE
ERRIMNAARKRIZEHIERMRS. Quick
assessment for flood risk under current
forecast and operation conditions,
provides information to operation and
emergency decision.
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Advantages of Real-time Flood
Risk Analysis System

o  AER Dynamic display

NS A LALHE RIS AR D, [EIARIK
A, NRREBRUEAMWBER, FEHKN
e SERNF 2 T R G {E B im = . Makes
information convey more smoothly ,
reduce cognitive cost, provide more
clear information for decision maker.

« ¥ EM Expansibility
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BMEEO, EBae Ko LIS EH,
Highly usage of existing forecasting
system and operation information, and

reserve interfaces for future functional

expansion to keep pace with the times.
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Cloud Platform and Big Data

Integrated Management
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