Towards a climate proof fresh water
supply and demand for the
Netherlands

Dr. Ad Jeuken, Deltares

COP15 Copenhagen 11-12-2009

| De!tare

1. fresh water supply and demand in the
Netherlands

2. Trends and effects
3. Do we have to act?
4. Adaptation strategies
5. Overall conclusions

Deltares




Kranen Waterverdeling Nederland
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Trends and effects

= It will be warmer _
= It will be dryer c
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Verandering afvoer (%)

= Sea level is rising
= Summer river discharges decre

Stiging ten opzichte van 2000 (meter)
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Zeespiegelstijging tot 2100

Worst case:
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precipitatio return exceedence

Kind of year n deficit period frequency
(mm) (year) (1/year)
average(1967) 151 2.5 0.400
fairly dry (1996) 199 6.7 0.149
dry (1949) 226 11.7 0.083
very dry (1959) 352 70.9 0.014
extremely dry (1976) 361 89.4 0.011
average (1906-2000) 144
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= Internal salinization increases

Totale overschrijdingsduur (>250mg/l; >48 uur)

Gouda

= External salinization increases (salt intrusion via rivers and sluices)
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Long tradition of reclaiming land

and managing waterlevels

Degree of control of waterlevels:
red=uncontrolled
green= well controlled

Will it be managable in the future
under a changing climate?
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WVerwachte bodemdaling voor 2050
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shallow fresh groundwater lenses may disappear in 2050 (W+, few
dry summers in a row)

Situatie in de winter nesrslagaverschet Situatie in de zomer neerslagtekon
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Less water available from rivers and from local soil moisture
content

Increasing external salinization due to SLR and lower river
discharges

Increasing internal salinization due to subsidence and upwelling

To counteract salinization effect (in some parts of the Netherlands
up to 90% of surfacewater is used for flushing) and for irrigation
extra fresh water is needed

WATERDEMAND INCREASES AND AVAILABILITY
DECREASES
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Do we have to act?
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Expected average damage under W+ 2050:
e Agriculture: 624 M€/year (current: 351 M€/year)
e Shipping: 280 M€/year (current: 90 M€/year)

Do we want 2003 to become an average year before
20507

Large potential relative changes. And what will
Germany do?

May be the most urgent climate problem in the
Netherlands. To act in time we should start now
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Delta Committee

Delta programme 2 has just started

Aim: climate proof water safety and fresh water supply

up tp 2100
Integrate approach
Delta fund: 1 billion euro/year
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= North Sea coast
= Wadden region
= SW Delta

= River regions

= Rijnmond

= |Jssel Lake area

3 nation wide programms:
- Fresh water supply

- Water safety

- spatial (re)investments

Deltages
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Adaptation strategies

= Accept and leave it to economic sectors to act

= Continue the Dutch tradition: why not there’s plenty of water,
Government just distribute it better and prevent external
salinization

= Improve and expand local sources of fresh water (e.g. water
technology)

= Adapt water demand by:
* land use changes: crops
* reallocation of functions (e.g. green ports)
* increase waterefficiency

regional self sustainability and/or national organized fresh water supply
Deltares
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Does it work?

Research and Delta programme is just starting
Large scale measures (water allocation)
Canalization of rivers (shipping)

Local allocation and buffering

Regional self-sustainability
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Extra buffer of more than 1 meter might be needed
* raising
* lowering

Both options have many consequences
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Infrastructural measures to prevent damage to shipping are very
expensive duur and have a limited effect because of extra waiting
times at sluices

» solutions can also be sought within the shipping sector itsself.
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NORTH SEA
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salt resistant crops
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It's all starting now

Coming years more research on effectiveness of solutions that
promote regional independance

Better describe water demand

In the deltaprogramme there might be opportunities to combine
large scale measures with water safety measures:

* Rotterdam area
* |Jssellake

Deltares

21



