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� Jonathan standing on 
dike near Grand 
Sluice, Boston
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THE URBANFLOODTHE URBANFLOOD
CONSORTIUMCONSORTIUM

Who is who



URBANFLOODURBANFLOOD
SEVENTH FRAMEWORK PROGRAMMESEVENTH FRAMEWORK PROGRAMME

THEME ICTTHEME ICT--2009.6.42009.6.4

ICT for Environmental Services and Climate Change ICT for Environmental Services and Climate Change 

AdaptationAdaptation

TNO NL Coordination, System 
Integration

Univ. of 
Amsterdam

NL Computation

Cyfronet PL Workflow

HR 
Wallingford

UK Hydraulics 

STOWA NL Dissemination / Stakeholders

Siemens RF AI, System Integration

≈4M€, 1-12-09—30-11-12
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TOWARDS TOWARDS 
URBANFLOODURBANFLOOD

What is UrbanFlood, Why UrbanFlood, Any Results?



Costs
New dikes: 500-5000€/m
Dike upgrade: 500-5000€/m

Dikes:
Netherlands: 15 000 km
World:       1 000 000 km

Value protected:
Rotterdam: 750 000 000
€

40 km

3000-2M kilometers @ 100 bytes/s/m => 2,4 Gbit/s  - 1,6 Tbit/s

2002 2002 –– an issue becomes clear ... an issue becomes clear ... 



Ijkdijk Ijkdijk -- 20082008



Dike destructionDike destruction



Dike destructionDike destruction
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� Experiments are great for sensor and 
science, asset management

� NO: Large scale monitoring technologies

◦ No: AI,  software, computer

◦ No: Internet, decision support technologies,

� No: ICT that can handle 1000’S of km of 
dikes
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URBANFLOODURBANFLOOD

ICT for early warning systems and asset management of 
dikes (+ landslides + ....), showcases, proof of concepts, 
“dike science”



 
Job n: TE2100 

Version 1.0 User: BPG 
01-Jul-08 Date: 26-Jun-08 

Structure Name EX8 

Name Distribution Annual Reliability 1

CrestH F (Fixed) 7.5 Annual Probability of Failure 0
DissCoeff F (Fixed) 1 4 Converged YES 
GrassRevQ N (Normal) 1.05 0.07 Convergence Factor 0
Grav F (Fixed) 9.81 4 Samples 2200 
InsSlopeAng F (Fixed) 17.49 4 Time Taken (seconds) 0
KdKf N (Normal) 0.4 0.03 
Mannings F (Fixed) 1
MBA1_1R F (Fixed) 1 4 
MBA1_1S F (Fixed) 1 4 Min Samples 2000 
OverPercen F (Fixed) 1 4 Max Samples 100000 
StormD N (Normal) 3 0.65 Interval 200
WaterL V (Variable) 7.5 0.01 8 Convergence Factor 0.001 

Successive Intervals 1

Events Per year 1
Optimise YES 
Log each Sample NO 
Log each LSE call NO 
Failure Mode Summary Yes 
FRAGILITY CURVE 
WaterL Probability 

Convergence control 

Control 

Parameters 

INPUTS OUTPUTS

Distribution Parameters

Results 
Calculate EX8 Reset 
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Reliability Calculator
SLOPE/W with surcharge
SLOPE/W without surcharge
Overall Prob. Failure - surcharge
Overall Prob Failure - no surcharge
CG1 Broadscale curves
CG5 Broadscale fragility
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UrbanFlood ICT basics UrbanFlood ICT basics 

Sensors
Artificial 

Intelligence
Decision 
Support

Virtual 
Dike

Reproduction 
of 
observables

Training of 
Ai

Scenarios 
to compute
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System of monitorring systemsSystem of monitorring systems

� Sensors, 
computers, 
decision support

◦ connected via 
Internet

� System monitors 
its own computers 
too

Sensors
Artificial 

Intelligence
Decision 
Support

Virt
ual 
Dik
e

Reproductio
n of 
observables

Training 
of Ai

Scenarios 
to compute
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Visualisation and interactionVisualisation and interaction





UrbanFLoodUrbanFLood

+Eemshaven, NL+Eemshaven, NL

+Boston, UK+Boston, UK

+Stammerdijk Amsterdam, NL+Stammerdijk Amsterdam, NL

+Vechtdijk Amsterdam, NL+Vechtdijk Amsterdam, NL

+Zeelandbrug, NL+Zeelandbrug, NL

+Brisbane Au, NL+Brisbane Au, NL

+Rhine, De+Rhine, De
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UrbanFlood UrbanFlood -- St Petersburg dam, St Petersburg dam, 

RussiaRussia



BBC 28 may 2011 Zeeland siteBBC 28 may 2011 Zeeland site
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T3.1: Design the sensor networksT3.1: Design the sensor networks

� Jonathan standing on 
dike near Grand 
Sluice, Boston
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BOSTON HAS AN BOSTON HAS AN 

ENORMOUS SCIENTIFIC ENORMOUS SCIENTIFIC 

VALUEVALUE

BOSTON WILL YIELD THE BOSTON WILL YIELD THE 

CLUE TO THE CLUE TO THE 

AUTOMATIC AUTOMATIC 

MONITORING OF DIKESMONITORING OF DIKES
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� Boston is crucial for the understanding of the 
dynamics of a dikes

� Boston will deliver the proof of concepts

� Boston will show that anomalies can be 
detected automatically

� Boston will show that the “phase shift” is the 
key performance indicator of anomalies

� Boston provides the scientific basis of large 
scale dike monitorring
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Q ? & A ?Q ? & A ?

Robert.meijer@tno.nl


