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What is RisKkma? Water Disaster Risk Mapping System

- Integrated management of observational and forecast data -

(o]

Weather, Radar; & Alert Emails i ¢ '
Rainfall Foreca/sts s | 'ﬁ RlSKma

Automatically:send alerts
Display; both real- time .and -
e A ¥ when risk thresholds are

exceeded
information

Comprehensive N : 7] ‘
Monitoring Data {NW@_athe pwarnings) | \
|

View river-and channel water § * Receive notifications for
levels, ground rainfall etc. official advisories and Accessible on
7 _Optlonal Sensors deployment severe weather, aler Smartphone

. ek
Live,Camera Images

i - Monitor; conditions visually
through connected camera
systems

[}
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n What is RisKkma?
— Track Records

RisKma is widely adopted by
municipalities throughout Japan
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n Project Overview

To support local authorities in making
informed decisions, including evacuation
planning, by assessing future surface
water flood risks.

Objective

Counterpart Warwickshire City Council

» Build a 2D hydraulic simulation model to predict high-risk flood areas in real time
Approach « Provide access to real-time observation data (water levels, rainfall)
» Develop RisKma, a web-based platform

Enhanced Decision-making capability for

Outcome emergency response and evacuation
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n Project Overview

Target Area

— River

| - Canal

| |[] Catchment

DEM_2m_merge_clipped
178
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n 2D-Simulation for Predicting Surface Water Flooding

Build an in-house 2D Hydraulic Simulation Model

* In-house 2D hydraulic model (developed by CTI)
* Built on approx. 15m grid resolution

¥
]

Map: GSI Tiles
(https//maps.gsi.go.jp/development/ichiran.htm)

Flood forecasting model

The model solves the dynamic wave equations consisting of
the shallow water equations (2D Saint-Venant equations):

@ Continuity equation:
dh  d(hu) (hv)

— + =r

ot dx dy

@ Momentum equations:

A(hu)  O(hu?)  O(huv) L0z
o "o "oy ag I
d(hv)  O(huwv)  O(h?) 0z
ot + O + dy ghﬂy ghSsy

where:
o h:water depth
* u,v:velocity components in x and y
e 2:ground elevation
e r:rainfall or lateral inflow
» S¢Sy friction slope components in x and y directions

* @:gravity acceleration
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n 2D-Simulation for Predicting Surface Water Flooding

« Simulations carried out using 30-, 100-, 1000-year design rainfall events
» Results compared against the EA’s official flood risk maps for validation
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n 2D-Simulation for Predicting Surface Water Flooding

« Simulations carried out using 30-, 100-, 1000-year design rainfall events
» Results compared against the EA’s official flood risk maps for validation

p,1in 100 Result from our model, 1 in 100
y: \ £ l'\ > @ A ;.:"- " \‘. : = ! 4 A S ',f ) :

EA Flood Risk Ma

¥ y\/\[ﬁ- ~ "'1/‘—-.‘-.:- ¥ '»lr e '_.,"-v; /

\ > £ D 4 b |y >
Ve ?

Maxdepth(m)
[ 10.050 - 0.200

| Maxdepth(m)

[ 10.050 - 0.200
771 0.200 - 0.300 [ 0.200 - 0.300
9 0.300 - 0.600 | I 0.300 - 0.600

I 0.600 - 0.900

I 0.600 - 0.900
I 0.900 - 1.200
> 1.200

I 0.900 - 1.200
| . > 1.200

=

Ve, ¥

=

AX) waterman 12



n 2D-Simulation for Predicting Surface Water Flooding

« Simulations carried out using 30-, 100-, 1000-year design rainfall events
» Results compared against the EA’s official flood risk maps for validation

EA Flood Risk Map, 1in 1000 Result from our model, 1 in 1000
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n 2D-Simulation for Predicting Surface Water Flooding

« This system was able to predict the flooding in advance, even for the flood damage that occurred on
July.

C & httpsy//england.riskmajp
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n Web-based Dashboard

C ) https://england.riskma,jp
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n Web-based Dashboard

9 Riskma Nuneaton

Key Features

~ C | @ nhttps//england.riskmajp

= Menu
A Home
@ Rainfall Forecast

== Inundation Forecast

€2 Settings

M River Level
i Rainfall

| ® Catchment
|

Observation Data

Forecast Rainfall
Data

Simulation Result

Ropewalk
Shopping Centre N\

-/ “Newlook
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n Web-based Dashboard (Application in Japan)

{ TOP SCREEN
T

! options

1 Forecast rainfall Transparency

River and inland
flooding Risk
Flood risk level —_—

Landslide risk level Disaster prevention map

Water level A Legend display
e D Gray background

J
! [ Rainfall amount .

|  10min  hr  progress

Live camera m

(stillimage)

Live Camera N
(Video) -w

Dam -

DESELECTION
D Registered

observatories only

D Show observatory
name

' Light-colored map I] -;.

Disaster prevention

Geographic
information

D Batch search for hazard |_.*
locations

Forecast rainfall

Warnings are being issued.

01
R
wED

s
]

ol 2

. -
e Leaflet | Geographical Institute Tile
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. 80~ |
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Key Features

Observation Data

Forecast Rainfall
Data

River Water Level
Prediction

Alert Information

CCTV camera
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n Web-based Dashboard (Application in Japan)
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Web-based Dashboard (Application in Japan)
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H Summary and Way Forward

Summary

* Developed the RisKma system in Nuneaton, Warwickshire
 Built a flood inundation model to predict future surface water flood risks in real time

Way Forward

« Expand the types of information available on RisKma (e.g., camera images, water level
gauges, rainfall data)
» Strengthen decision support functions, including automatic alerts and evacuation guidance

AX) waterman
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AVIAS Acoustic Visual Inspection & Analysis for Sewerage
- Unknown water infiltration detection technology
using Al-based acoustic data analysis -

_ Proposed Technology Conventional Technology

Acoustic vs Traditional Methods

Multi-point observation _c:vet-r a widle Lirg;tggng%%eir:ggﬁ%ggtesto
. . . Extensive darea using inexpensive Instruments
Fast deployment into manholes. Larger Sareey by
catchment coverage. reducing unit
survey costs
B No manhole entry by personnel - surface - 2N N 0
access. : — _
Determination of normality/abnormality by Al Determination of normality/abnormality by Engineers

B No interference with flow - less chance of

Cvater | ot | Aoroma |
Accurate and 1 1
blO_Ckage' ) quick analysis -:’:- T [TETC | [TECH ':,:' “W- ‘W
B Quick and accurate Al analysis vs lengthy by Al
i a -|||Il-|- l|||||||| E ‘.“ -A'&-
manual analysis of flow logs. T - b“
The sound will be different from the normal The water level (flow) will be different from
[ | COSt - COﬂSIderab|y Chea per sound due to rainwater entry. = the normal level due to rainwater entry.
B Secured ATEX certification for UK &
Considerable & & & é’ ¢ .‘

improvement of
safety in field
work

iy = -
\ F i, L e

o * |

o Lm0

Installation and removal Installation and removal
work inside the manhole work inside the manhole
is not essential. is essential.
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How does the Al work?

B The equipment is installed into the manhole.

B Sound data is collected for Approx. 1 month.

» Dry and wet weather scenarios

B The sound is then abstracted and submitted to the
CTl server for analysis.

B Over 200 parameters feed into the Al inc. rainfall
data, groundwater levels.

B Approximately 2 weeks of Al Analysis to provide an
accurate baseline and identification of abnormalities
that indicate infiltration.

Machine Learning Approach: Subspace Method

T Normality

Common properties of
normal data

Normal Part
Space .

% Abnormality ’ B )
W % Data that deviate from normal
e A is classified as "abnormal".

Amplitude

Collected Acoustic data

L L L L
o 100 200 500 600 700
Time(sec)

Noise Reduction

Extract features from over 200 indicators

Red line: Acoustic pattern in fine
weather(Al Model)

' Feature extraction by Al

T
-

T 4

0.2

0.1

100 120 140
Blue line: acoustic pattern on
survey day (1 day)
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DRIMS

IRI
IRI Analysis E

IRI: International Roughness Index

Use sensors in the smartphone.

Evaluation of road surface roughness widely and
guantitively.

Half-car models are used, which have less variation in
accuracy depending on the installation location
compared to conventional quarter-car models.
DRIMS's IRI analysis algorithm was developed at Tokyo
University. up

Half-car model

Dynamic Response Intelligent Monitoring System

- Extensive and economical collection of road surface condition
using only two smartphones placed in the vehicle -

Al
Al Analysis l@

Using actual road defects images as teaching picture,
Al engine is optimized by deep learning.

Learnt defects are identified by the system from
shot video during drive.

Uses an Al analysis engine built on 100s of
thousands of UK image data.
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Maps & Dashboard

B By analysing data measured by sensors
mounted on smartphones, road
surface conditions can be accurately
and quantitatively evaluated.

B By applying Al to images taken while
driving, road surface defects such as
potholes and cracks can be detected.

Examples of anomaly detection

Lane Detection

)+ Detection areas

Non-target areas r

Surfaci'ng Joint

>N =
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