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GOOD REASONS TO TALK FLOODS ON WWD

Flood Occurence

Low (0-1)

Low to medium (2-3)
I Medium to high (4-9)
M High (10-27)
M Extremely high (>27)
M No data

Definition

Flood cccurrence is a count of the number of floods
recorded from 1985-2011.

Sources: Brakenridge, Dartmouth Flood Chservatory
2011
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WATER AFFECTS MANY PEOPLE’S LIFE

90% of al global disasters are water related

1.2 billion people live in areas with shortage of water,
possibly rising to 3.5 billion by 2050

1.6 billion persons suffer economic loss due to water shortage

WEF mentions the water crisis (2015 and 2016) as one of the three
largest risk for the world and failure to adapt to climate change as the
second.

In 2050 15% of the world population will live in flood prone areas (an
increase of 1/3, most in low and middle income countries).



INCREASE OF DEMAND AND FLOODING ;
PEOPLE MOVE TO MORE RISKY AREAS
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COSTS OF DISASTERS AFFECT GDP

The cost of"‘ﬁéthural,disasters Can.reach 15% of GDP

Flood in Germany 2013 - Deggendorf
World Water Assessment Program, 2009 N Image UN




SINCE HISTORY, FLOODS ARE IN THE MIND OF
EVERY DUTCH CITIZEN




MAJOR FLOODS, SOME 250,000 CASUALTIES

838 Friesland 2,437 victims.

1170 Allerheiligenflood: the Zuiderzee was created

1212 Noord-Holland 60,000 victims.

1219 St. Marcellus' Flood, killing 36,000 people.

1287 St. Lucia's flood appr. 50,000-80,000 people lost their lives
1362 Grote Mandrenke killing at least 25,000 inhabitants.

1421 2nd St. Elisabeth's Flood between 2,000 and 10,000 casualties
1570 All Saints' flood above 20,000 victims

1703 great storm at sea killing thousands of victims.

1717 Christmas flood: approximately 14,000 people drowned
1825 Groningen 800 people lost their lives

1836 Two floods in Haarlemmermeer threatening Leiden and
Amsterdam

1916 Flood disaster in Zuiderzee area
1953 (Zeeland, Brabant) 1,835 victims



For the Dutch: FLOOD RISK MITIGATION
IS A MATTER OF LIFE: 1953
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Netherlands: living with water....IWM is must




The Netherlands without dikes
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29 % below sealevel
26 % flood plains

55 % flood risk area

Billions of euro investment
In houses, buildings
and infrastructure

Without maintained dikes

- 10 of 17 million people and
- 70% of our economy

Is affected
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AIRPORT SCHIPHOL :
3.5 m. below sea level
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HISTORICALLY TWO VULNARABLE AREA’S :

SCHELLINGWOUDE. De Groote Watersnood van 1916,

Een gezicht op den geheel overstroomden polder.

- Open connection with North Sea,
many dike breaches/casualties/damage
'\ - Poor water quality &
\« - Food shortage during WW1
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ANSWER: THE ZUYDER ZEE PLAN

Enclosure dam (1927 - 1932)
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SW of THE NETHERLANDS in Feb. 1953;
Dike breaches and floods
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ANSWER: THE DELTAPLAN




TODAY: MULTI - LAYER APPROACH in NL

¢Crisis management (3)

Reducing the consequences of a
flood

¢ Sustainable spatial planning (2)
Limiting the effects of flooding

¢ Prevention (1)
Limit the risk of a flood disaster

(dikes, dunes and barriers)




CONTINUOUSLY RISK SPOTS ARE IDENTIFIED

— = <
» INFRASTRUCTURE IS TO
o BE MAINTAINED !

/ : » 7 weak spots along
=R 3N the coast

* 73 along the rivers




With the changing climate: increasing
the heights of dike system Is necessary

5o Design discharge now =15,000 m3/s
& Design discharge 2050 918,000 m3/s



CLIMATE CHANGE NOT ONLY CHALLENGE

- population growth,
- urbanization ,
- deforestation,

- Increased drainage in upstream
catchments also cause higher run off

peaks
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ANSWER: ROOM FOR THE RIVER MEASURES




ROOM FOR THE WAAL RIVER, NUMEGEN




THE PLAN
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INVOLVE STAKEHOLDERS




Stages

2000 2002 2004 2006 2008 2010 2012 2014

fright fight consent

>

the bad news I

|

f

Nijmegen takes lead I

first scenario’s | salomons judgement definite plan

public involvement

start realization



ROOM FOR THE WAAL RIVER, NUMEGEN

New situation




ROTTERDAM’S ANSWER TO FLOODS
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INUNDATIONS ARE CATERED FOR BY
ALLOWING TEMPORALLY FLOODING




Rotterdam Flood Protection:
multifunctional urban dikes




CLIMATE CHANGE ALSO AFFECTS THE SAFETY
COASTAL DESIGN CRITERIA

SEA LEVELS WILL INCREASE WITH GLOBAL RISE

STORMS BECOMES MORE INTENSIVE

THIS AFFECTS WAVE HEIGHT AND DUNE FORMING.
ADDITIONAL SAND IS REQUIRED TO PREVENT
EROSION

ALSO NATURAL FORCES ARE USED:
“BUILDING WITH NATURE”



Dutch coastal
resort
Scheveningen

* Reinforcement and Boulev:
Development

Within the existing infrastructure

Complicated process

Many stake holders




SAFE FOR INCREASED WAVES, NATURAL
APPEARANCE MAINTAINED
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EXTRA SAND SUPPLETION NECESSARY




KATWIK. SAND SUPPLETION, HIGHER DUNES
THAT HOLD A PARKING GARAGE
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“Sand motor”: Building with nature




“MAAS KERING” protecting Rotterdam




NEW HARBOUR OF ROTTERDAM:
SAFER, LARGER, BETTER ACCESS




Building with nature:
extra dunes at Petten




CLOSURE DAM, SOON TO BE HIGHER
PLUS ENERGY, RECREATION & NATURE
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INSTITUTIONAL ELEMENTS
OF DUTCH IWM

Governance of water management :
- anchored in the law,
- far reaching powers to the Dutch Delta Commissioner
(e.g. closure of Rotterdam port during emergencies)

- Investments in infrastructure (dikes, dams) including
maintenance in the public budget,
(currently 1.56% of our GDP on an annual basis)

- Close links with research institutes: innovative
solutions applied like " Building with Nature”.



Dutch Delta Technology available
for other countries (trade and aid)

4+ Flood protection

4+ Integrated River Basin Management
+ Integrated Coastal Zone Management
4+ Port / harbour development

4+ Urban water management + WASH

4+ Risk management

4+ Monitoring & ICT

4+ Institutional set up
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Bangladesh
(1953-2003"

450,000
casualties)
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Indonesia
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Structural Cooperation with 7 Delta Countries

BANGLADESH COLOMBIA INDONESIA h
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IWRM LONG TERM CHARACTER

* No fast money earner, but saves huge amounts on
the long run

* Inclusion of stakeholders and consultations with
science institutes and consultants is time
consuming but pays of

e Studying the forces of nature and building with
nature increases sustainability and support






