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Water Management and isolated domains

>>Proactively managing and mitigating flood impact

Required expertise

» Hydrological
« Statistical
» Technological

» Operational s

« Crisis managem'ént

In |solat|on of
each other’ 1n




A variety of complex challenges
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Strategic - Operational Operations Early Crisis
Planning Planning Management Warning Management

« What area must
be evacuated to
minimise
casualties in

a specific
flood event?

* What is
appropriate flood
defense budget, &
how to allocate?

» How to provide
timely, accurate
and specific flood
early warnings?

» How to prioritise
infrastructure
repair and
strengthening?

* How to manage
the water system
to minimize
flood risk?

« Appropriate urban ' + How to prepare * How to create an » What guidance

« How to co-
ordinate multiple
agenciesin a
fast - developing

crisis?

organization and
leverage existing
assets?

crisis exercise to the public?

scenarios?

balance threat
and costs?

» How to develop
integrated policy objectives of
across agencies different
and regions? ' agencies?

» How to align
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PREVENTION PREPARATION PRECAUTION PREDICTION PROTECTION

The need to bring together previously separate capabilities
to address these challenges

B|g LEIC]
Forecasting & Modeling: software
simulation ’.\ & services
/ \

Data Modeling
& Analytics

collaboration
Integrated Operations

In‘ﬁ\?:;tsﬁ Water Resource & Crisis l. Resouscelmgmtiyy
7 .

Management
Solution

& optimization
Management 2

Communication
network & web
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Integrated Water Resource Management framework

Crisis Management Across Agencies & National

User Interface &
Decision Support

Forecasting
& Modeling

Data Center
& Data bases

Sensing &
Information

The Solution Core

The Right
Information
to the

Right User

A

Common
Picture &
Effective
Decision
Support

A

Sensor
Agnostic,
Open
Architecture

Desktop

Public

Notification

Sensorial Data

Cameras

Soil

"y

Analyst

Collaboration & Interaction

Hierarchies

Simulation Universes
(Plug-in best-in-class
traffic, healthcare models

Plug-in & Real Time Based on
interaction of industry ReadyMIND
models (e.g. Flooding, technology

Hamat, Haze) platform

Builds on Current &
Historical Data

Real Time Visualization of
Sensor & SCADA Status

.

Operator

Secured Dissemination

Hierarchal Networked Operation Alerting & EE‘ 5
Province to Nation = | Reporting %

Exercise

Web
Decision Support Monitoring -

[ I 1 ] Resources
USAP \ Modeling v— | Mgmt. ]

Interface Management

L 5=

Dikes SCADA
Stability

Jﬁ

Water Remote
Quality Sensing

1 ational Level @
stries & Agencies

ocal Level
Province & Di




Focus on Modeling and Simulation - Innovative User
Interface Approach

Real Time USAP

The solutions brings together 3 critical world firsts

Q IO EII - Academic expertise on collecting data, modeling & forecasting
operational i . .
experience [N Operational expertise on action plans
with academic
expertise

L A Y
° VB EG),T-M - Integrated USAP, modeling, forecasting decision support and
water crisis management

4 resource . i i
: management [ Ability to split between water management and generic

g platform crisis management

R Y AR
LELCL BT N8 - Integrated central government, agencies, provinces and the
solution: general public

collaboration | . ) . . .
P T IR I © Ability to interact & collaborate across national hierarchies

& geographies B
o - ‘ R )
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National C&C Center
ReadyMIND System A
* Routine 24\7 operations
+ Crisis mgmt.

+ 25 basins coverage

+ Agencies collaboration

National Database
- Connecting 15 agencies
« Big data architecture

- Data provision for modeling

to agencies, academia

+ Advanced analytics & reporting

Water Agencies (X15)

- Data sharing with NDB, data extraction
Forecasting, DSS and collaboration

using RM

River
Sensors

for inland
coverage

Gates
Control

@ o

Crisis War-Room
Crisis Management control
& decision making

- Advisory Agencies

participation

Exercise capability
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Strategic Planning

+ Predictive modeling,
simulation and analysis

+ Action Plan Generation

+ Policy Evaluation

+ Infrastructure planning

—

ReadyMIND Software Platform
- Unified Situation Awareness Picture (USAP)

+ Integrated forecasting ,Decision Support Crisis
management

- Enabling provincial to national Level operations

and collaboration _

Communication

Network
* Leased lines based

+ High availability (Active,

Stby, Back up lines
- Secured

+ Mobile CCTV for in-
land areas

Disaster Recovery Site

- Complete system back end functionality

Regional C&C

- Enabling regional
presence

- Full RM system capability

+ Collaboration & reporting

Centers (x3)
|

ndependent and
collaboration capabilities



Water Infrastructure Monitoring Projects Examples

x Yellow River: Flood
Early Warning &
Emergency Response
» Flood Early Warning
« Dike stability monitoring for multiple
failure mechanisms

Integrated Emergency Response to
local authorities & province level

» Phase 2 in design: Water Gates, Root
stone protection, Land slides further
critical dike locations

Utrecht Province:

Flood Early Warning

& Dikes Stability
Flood Early Warning

Dike stability monitoring for multiple
failure mechanisms

.

Deployment to local municipality,
province and National level water board

Integration to future central national
dike data center (in process)
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Water Infrastructure Monitoring and Flood Early Warning

Projects Examples

Ijk Dijk:
All-In-One SVT

« Large Scale Field Evaluation for
Dikes Failure

« Multiple sensors types integration
to ReadyMIND

« Early Flood Warning based on
Automatic anomaly detection and
multivariate time series analysis

.

ReadyMIND use for visualization and
evaluation by multiple parties

Bhola Island
(Bangladesh) - Erosion
Early Warning System

« Performed as part of a broad water
management system rehabilitation

» Major activity is Erosion Early Warning
System for river bank protection works

« In co-operation with Royal
Haskoning (NL)
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