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On-and-offshore infrastructures:

that cost 1000 €/m, 1000 €/m?, 1000€ per person
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Infrastructures are in

* |nfrastructures are

— used to of
capacity

by >1
organization

— erode
— used in reverse

— too complex to
understand

— too costly to have
— ... cyber attacks
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Infrastructures are saved by
society scale information structures

CITRIS

Center for Information Technology
Research in the Interest of Society

CITRIS researchers on four
UC campuses [Berkeley,
Davis, Merced, Santa Cruz),
along with industry partners,
are developing information
technology solutions to
large-scale problems facing

our society.

LEARM MORE =

DIRECTORY &

= Affiliated Campuses

=+ CITRIS Calendar

- CITRIS Project Database
- Industrial Pardners

- Press Eoom

- Visitor Information

NEW-: CITRIS

Student Research
Poster of the Month

ABOUT CITRIS

APFLICATIONS TECHHOLOGY FOUNDATIONS

RESEARCH SPOTLIGHT #f

EECS senior works on CITRIS research project
that aims to give elder care without sacrificing
independence

__iSn:u:m there could be much better
4 help for people who have fallen and
can't get up. EECS senior Jerry
Luk is working on the CITRIS
research project called 1wy, the

: first wireless sensor network with
hurman applications. LEARN MORE>S

CONTACT US X
SEARCH h" |

EYENTS FEOFLE

NEWS & EVENTS N
EVENT S»

Berkeley Institute of
Design (BiD) Lab opening

kick-off event

Berkeley Quantum
Information & Computation

Center Kick-Off

Download CITRIS
Corporate Sponsar Day

presentations and videos

B AR



Technology, business cases and other motivations are readily found to create
the smart infrastructures and, hence

e
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Challenges of smart infrastructures

Technical vague

Uncertainties in the
construction of the
infrastructure

Uncertainties in the
infrastructures environment

Uncertainties in the
response of the
infrastructure to change

Organisatorial complex

Viany companies
Many institutions
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The great example of dikes

And the
1Jkdijk



This is a dike

there is > 1M km on earth




kdijk Fieldlab




The infrastructure

Dikes and

Dutch lJk = to cali

e (QOwners
* Researchers

Th
e Open * Companies

Innovation
foundation

orate (of models)

Dutch dij

k = dike

X
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Dikes afe infrastructtires

X

Dikes: Costs Value protected:
Netherlands: 15 000 km New dikes: 500-5000€/m Rotterdam: 750 000 000 €
World: 1000000 km Dike upgrade: 500-5000€/m

LG 30002Mkilometers @ 100bytes/s/m=> 24 Gbit/s -16Tois [

UNIVERSITEIT VAN AMSTERDAM




This is a test dike:
1 road
700 trucks sand /
clay
3 M Euro
3 x court of justice

The

Initiator www.ijkdijk.nl
Coordinator www.urbanflood.eu

Infrastructure
+Sensor networks
+Internet
+Intercloud

+Al

+Operating System

Intelligent Infrastructures
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Fieldlab Jkdijk

started in 2004 with a and horror stories

. @ N&(\}\Sﬁ LT E ﬂ BYinventec by,  Cyclomedia

Leading to a foundation and consortium in 2007 e g sias,y oo B B
Involving S b SN g fumme T
* dike owners LI Sy
* R&D organisations = s
* SME " 5
e Multinationals Fupern ,"'."_T'E m me,:;. -
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2007 opening
Dike overtopping experiment

-




Macro(in)stability

Stein, 2004

X
X

UNIVERSITEIT VAN AMSTERDAM



Experiment Sep 2008




Cross section of dike with
Instrumentation

Deltares
referentiemonitoring

® 14 peilbuizen PO1 t/m P14
® 18 waterspanningsmeters W01 t/m W18
® 12 vochtmeters VO1 t/m V12

® 3 zakbaken Z01 t/m Z03

® 5 camera’s CO1 t/m C05

® visuele inspecties
Posities aangegeven in dwarsdoorsnede en bovenaanzicht

TNO-|CT/LandUStriQ)ntluchtingsbuiss

Luisterbuis
boven: 100m PVC 100mm luchtgevuld
onder: 100m drainagebuis 160mm w3

GTC Kappelmeyer

P14 midden@Ctieve (verwarmde) glasvezel

horizontaal: 4x100m

PO1/P 02/p03 vertlcaal 10x10m, op 45mN, 35mN, 25mN
, SMN\P G203 freiin2em 7 8BmE

P09 kanaalpeil

WO01/W02/W03
35mN/middeg

P10 peil in Noord-Zuidgreppe
—_— >

W04/W09/W14 midden/35mN/35mZ

WO5/W10/W15 midden/3smN/3smz DiKeSurvey —

P11/P12/P13 35mZ/midden/35mN _vezels voor deformaties
20)/402E03 B MGMIAYYZEMNT in kruin: 2 zigzaglijnen 2x50m, g ___
in berm: 3 halve bogen 3x40m 1
7 ——
b
Ten Cate/Inventec
HydroDetect = i
passieve glasvezel -
in smalle gesgextiel matten, 4x100m 3
1
5 —
RO7 midden |
P08 35mN 1
WO06AV07/W08 mid 'len Q '
"""""" WT/WI2WT13 85mN_~ = =1

6/W1 W[ 8 3557 F06 sloptpeil

i (toplaag) — verloop aan onderzijde onzeker

veen — hoogteverloop onzeker










12 types of sensor systems

Solid state
Fibre optic

Acoustic

Selected Sensormodule:;  AS_VIMB_4 - (FFOTASS7FS773547)

Last received timestamp: Sat Sep 27 15:59;
Temperature (°C) Humidity  (rHG ) Pressure [ mbar | Movement
i |y z dF ds
Deka [ Delta | Deka I o = | | s |
Cifrent 14, Current ‘Current l » = » _-.
: R Current | camsas|[  7aa|[  aisd] | =] =
Timeskamg | 15:58:25:522 | Timestamp | 15°58:501151 Times! — s ===
" . = weaary [ |
thaur bt Lraur i | Lhour - .
1hour vl [ Shaw Graph | | thour » [ Show Graph l
{207h)
Corn
27/0806, 15:56:19,535, AG_WNT_2 [072C09B4E0A TS8TE]. 23Th - Temperaiurs out of rangs - Valus <32 65~ & | | H
Z7/08/08, 1 857, A11_HZ_5 [DBCEASSS20133E55]- 22 - AngularRotaton oF Deta out of range - Value <157.17> | a ert SO UtlonS
ZTI0GM08, 1 180, A11_HN_7 [3TABASEACIFIBBE}L 22ih - AnguiarRotation d5 Delia oul of range - Value <148.7> = m res for
2TI05I08E, 1 180, A11_HN_7 [3TABASEACIFIBBBI}- 22ih - AngularRotation dF Detin out of range - Value <1487+ easures fo safety
2TI0GIE, 1 874, AE_VNT_2 [072C00B459ATSETE]- 20nh - Humidity out of range - Value <123 17>
2TIOB0E, 1 968, A11_HM_4 [09910TSS0ECFOCEE)- 22h - Angularfiotaton dF Deta out of range - Value <188.72=
Z7/08/08, 15:58:06.955, AT_VZA_S [3E370C1CAEECE380]- 32PN - Prezsure Deta out of range - Value <18 0= Visualksation software d

ZT/09/08, 15:55:08.405, A1_VMA_4 [1BESEE10SDBCBES1)- 32Ph - Pressure Deta out of range - Value <12.0=
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Learned a lot about sensors

i &
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Piping experiment (2009)

voorziening om lekkage langs randen tegen te gaan
(flap 3an folie 3an beide Zjden van elke bak?)

x

ta)
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SEP 2009

17/087/2009 03:21 PM










Bassin bovenstrooms

proefdijk

benedenstrooms

e é
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Sensor validation test 2012
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online (2012)
AGT International, Royal Ten Cate, TNO
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Soon

AGT International & TNO
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Early warning system




From sensors to early warning
system

* |Jkdijk gave leading position
 UrbanFlood FP7 project granted 2009



URBANFLOOD

SEVENTH FRAMEWORK PROGRAMME
THEME ICT-2009.6.4
ICT for Environmental Services and Climate Change Adaptation

TNO NL | Coordination, System
Integration

Univ. of NL Computation

Amsterdam

Cyfronet PL  Workflow

HR UK Hydraulics

Wallingford

STOWA NL Dissemination / Stakeholders

Siemens RF  Al, System Integration

~3M€, 1-12-09—30-11-12
Prof. dr. Robert Meijer

robert.meijer@tno.nl
+31653720517
T &
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Created: global monitoring system for
dikes, www. .eu

& _Ewswoor, O i

= =€ — Artificial Intelligence
= Y(s Liy(t and system
/’1 Internet = - H(s) = .....-( ) = ......._......{)( )‘l/-| identification
/ — e X(s) L{x(®)} technology to detect
/‘1 Data center weak spots in dikes
Cloud operating system = - !

4 Wy
3 v,.-;'!ﬂ?"/;,n

Early warning
system

— 3 L™ - 3 Dike with
v Hall d o . Sensors /




UrbanFlood
early warning system ...

Authorities
Science

D %

PP AN

Control Centre

St Pete rshurg
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UrbanFlood features

v’ Flooding Simulator
v’ Virtual Dikes

v’ Interactive decision
support

v Finite element model

v’ Artificial
Intelligence

—
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... operating system for infrastructures

Dikes

Authorities
Science

Public
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Groningen gas fields - the Dutch

earthquake zone
By Anna Holligan

BBC News, The Netherlands

As earthquakes become more intense and
more frequent in the north of the
Netherlands, there is mounting pressure
on the government to reduce the amount of
gas being extracted there.

It is a curse for thousands of inhabitants having to
cope with the effects of living amid the Groningen
gas fields - the largest in Europe.

There exists a consensus among all parties -
including the gas companies - that the process of
extracting the gas is causing earthquakes, but the
country is thriving on the proceeds.

In 2012 the Dutch government made about 14bn
euros (£12bn; $18bn) from the Groningen gas
fields. Without these revenues, the Netherlands'
deficit would be similar to that of crisis-struck
Cyprus (6.3%).

“It comes rumbling towards you, louder and louder
and louder,” says Daniella Blanken, who runs the
Groningen Ground Movement.

Klaas Koster and Jannette Schoorl show a crack in
the wall of their home in Middelstum
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Massive _
Exploitation of
the North Se

. Image Lamdsat
Image & 201 Qerodafa International Surveys

Data S10, NOAA\U.S. Navy, NGA. GEBCO

2 Google earth

Datum van beeldmaterigal: 10-4-2013  52°30'09.54" M 4°43'56.76".0 verh. -1 m  ooghoogte 27.97 km
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