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FP7 UrbanFlood
Global monitoring 0.0000s knof dikes
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UrbanFloodelivered

Large scale
V Atrtificial intelligence

V Large scale data driven
modelling

V Interactive decision
support
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What we know

A On a macroscopic scale, stable dikes are simple objects
A Dike behaves like multhput electric circuits

Resistor, Resistor, | Transistor
capacitor capacitor, coll
L
"- - Drainage flow
R R - _,-. }(
C C
Piping flow
Normal dike for almost all Anomaly if circuit gets Active dike with drainage
observables more components system
System identification: evolution of topology and R, L, C values &
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Resistor, Resistor,
capacitor capacitor, coil
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Normal dike for almost all Anomaly if circuit gets
observables more components

We know on basis of our work:

Disaster early warning 2 days before failure

Lower maintenance costs

Life time of sensors in dike is about 1 year

Global dike monitoring system is possible

Dike monitoring is a great case for information society technologies
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VWhat we Know.
the ultimate smart dike has a

drainage system
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Transistor

Drainage flow :

Piping fIJ)w

Active dike with drainage
system




www.urbanflood.eu 2012

What we know:
Global dike monitoring is possible
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Yellow River

AGT International & TNO




Global Dike Monitoring
Yellow river online (2012)
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What we know
ACKFO aYFNIO RA1Sa FNB aSc
A The fundamentals of the piping failure mechanism

A Geophysical/hydrological/soil mechanics theory 3D+t
IS validated by our experiments

A Anomaly detection / system identification most likely
works

A Pore pressure is nr 1 key performance parameter
A International collaboration is required for acceptance
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For the automatic calibration, a section of the dike is presented as a set of hormogeneous soil
layers of unknown lengths and diffusivities. For instance, we assume that the Livedike has
several layers shown in Figure 2-23. There are 6 independent parameters to match sensor
data: lengths of homogeneous zones Ly, L; and diffusivities d, ds, ds, da Below we describe

the procedure of diffusivity calibration using pore pressure amplitudes and lags measured by
three sensors: E3, E4 and G2. The other sensors are located above phreatic line and do not

respond to the sea tides. The algorithm is generic and can be used for any number of sensors
in a dike cross-section.

static water level at y=0

harmonic water level
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Figure 2-23. Construction of a heterogeneous dike model to match sensor data

The problem of tidal propagations in a one-dimensional saturated aquifer of length L is
described by the following equation and boundary conditions:
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What we do not know

A To construct a sensor that last for eternity
A System identification at the moment of failure
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Our Work
Before and After UrbanFlood

Evangelisation " Organisation |Jkdijk foundation
Experiments with Dikes

A Dike Data Centre
A Man made earth
guake monitor

A Space Dikes
A Smart City
Amsterdam
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2003

Evangelisation

2003
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EvangelizingFieldlablikdijk

X® | eMéeRlabSratory andfield trial
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Our Work
Before and After UrbanFlood

Evangelisation " Organisation |Jkdijk foundation
Experiments with Dikes

A Dike Data Centre
A Man made earth
guake monitor

A Space Dikes
A Smart City
Amsterdam
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2007

IJkdijk foundation

Experiments with Dikes

2007
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Wave Simulator (end 2007)
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