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Rijkswaterstaat is the operational agency of the ministry of
Infrastructure and Water Management. Rijkswaterstaat is

responsible for the design, construction, management and maintenance
of the main infrastructure facilities in the Netherlands. This includes the

main road network, the main waterway network and watersystems.
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Infrastructure and Water Management. Rijkswaterstaat is

responsible for the design, construction, management and maintenance
of the main infrastructure facilities in the Netherlands. This includes the

main road network, the main waterway network and watersystems.

Rijkswaterstaat works to ensure:
 Dry feet
 Sufficient clean water
 Smooth and safe traffic flows on the

nation’s roads and waterways
 Reliable and useful information

All with 8000 employees



Who are we?
• Quirijn Lodder, Principal Advisor Coastal Flood Risk Management
• Durk Riedstra, Senior Advisor Flood Risk Management and consequences

Contact info Durk
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Water Governance





Holocene
Marine and
fluvial
sediments

Pre-holocene
Glacial and
Aeolian
sediments



So in many places it looks like this



So in many places it looks like this



Flood Prone
Netherlands

• 26% below mean sea level
• 55% is susceptible to flooding
• 60% of our population lives in

flood prone area’s
• > 60 % of our economic

value is earned in the
lowest-parts of the country

• Strong correlation with
sediment origin…



Flood Risk
Standards

Set in law
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Nourishment
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We have an on average eroding coastline
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The erosion treatens coastal functions



Coastal Protection with Sediments



Effect Sea Level Rise

Hard Coast



Effect Sea Level Rise

Soft Coast



Dutch Strategy: Feed the Coast with
Sediments



So it can grow with Sea Level



So it can grow with Sea Level
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deeper than closure depth



Bring sand from offshore
deeper than closure depth
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After 1953 storm surge and floods
-> Advice Delta Committee

Advice (Brief):
- Reduce length coastline -> Deltaplan
- Improve flood safety
- Set standards for design heights (1/10.000

surge event for Central Holland Coast)
- Increase research and monitoring

https://puc.overheid.nl/rijkswaterstaat/doc/PUC_25215_31/1/

Thats set policy but how did we get there?



1990, Coastal Defence policy white
paper

Advice (Brief):
- To maintain the flood risk

reduction achieved by the
Deltaplan, coastal
erosion/retreat should be
stoppen

- Dynamically maintain the
coastline using soft techiques ->
Nourishments

- Establish a reference coastline

Thats set policy but how did we get there?



2001, 3th Coastal Defence
policy white paper

Advice (Brief):
- Continue the Dynamic

conservation policy
- Compensate for relative

sediment losses due to Sea
Level Rise

Thats set policy but how did we get there?



2008, policy advice by the Delta  Committee 2008

Main question:

- What should be done adapt the Netherlands to
climate change and Sea Level Rise?

Advice (Brief)

- Even with (then) high end scenario’s it is
possible to adapt the Netherlands to SLR (we
can stay in the low parts of the country)

- Develop strategies for adaptation, now and till
2100.

61

Thats set policy but how did we get there?



Delta strategies (first set in 2015, re-evaluation every 6 years)
Flood

protection
standards

Protection strategy
Rotterdam area

Strategy fresh
water supply

Water level
Lake IJssel area

New framework
spatial

planning urban
areas

In 2050 all
levees are up to
new standards

In 2050 NL is
resilient to fresh
water shortage

In 2050 NL is
spatially

adapted to
climate change

Combine free outflow and
pumping to regulate water

levels in the lakes
Open, but
closable

Feed the coast with
sediments, so it can keep

up with Sea Level

Sandy Coast

Boskalis vo 2015



Policy developments
• Delta Programme 2021 (there are annual

progress reports since 2011)

• Delta strategies can remain at the
core of the Delta Programme

• However there are quite large
uncertainties due to namely Sea
Level Rise

(https://english.deltaprogramma.nl/documents/publications/2020/09/15/dp2021-eng-
printversie)



Delta Strategies Dutch Coast 2015

• Area: the whole of the coast that is
connected through sediment exchange
on centennial time scales

• Problem assessment (Brief):
– Sustainable Flood Risk protection of the

coast requires continues work: Coastal
reinforcements and Nourishments.

– Economic developments at the coast are
needed to improve the quality of life and
economy at the coast

• Investments in FRM and economy do
not match in time.



• How can
reinforcement for
FRM be combined
with spatial
developments in
time.

• Conclusion this is
quite hard but still
worth the discussion.
Especcially with SLR

Regional design
workshops



• Spatial development
• Urban restructureing
• Flood Risk Management
• Dune Dynamics

66

Trying to find
synergy



• Feed the coastline with
sediments needed to adapt to
SLR

• Increase research to reduce
uncertainty in effect of SLR on
the coast

• Adapt nourishment volume when
needed. But do not yet increase
nourishment volume

• Make sure enough nourishment
sand is available for the long
term (100 + years)

67

Set policy



How do we chose Climate Adaptation measures
at the Coast?
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Daily
circumstances

Gradual
structural
erosion

Beach, dunes and
coastal functions
are preserved

Compensate
erosion

Extreme
stormsurges

Severe
instantaneous
erosion

Assessment of
Flood Risk,
reinforcements
when necessary

Flood Risk is at
tolerable level

Coastal
Management
Policy

Coastal
Retreat

Measure type (nourishments set in policy)

Measure type chosen through societal process and multicriteria analysis. Politicians chose!
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Katwijk

Bron:
1. https://beeldbank.rws.nl, Rijkswaterstaat (Maarten van Rijn)
2. https://www.rijnland.net/werk-in-uitvoering/kust/kustversterking-katwijk

1 1 1 2

Construction of “Dike in dune” with integrated car park.

Flood defence upgrade paid by National government, Car park by local



Which climate change adaptation measures
use which projections?
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Long term projections IPCC SROCC/AR6

1. Nourishments

2. Investments with long horizon
(100+ years)

3. Strategic choices within
‘preferred strategies’
(2050-2100)

4. Extending the strategy
(>2100, large range SLR)

5. “Low probability, high impact”
scenario’s (what if)

23 4

1

54

Preffered strategy



Issues to solve with implementation
(examples)

• Nourishments
– Reservation of strategic sand reserves
– Ecological impacts (a lot of unknows) -> research as integral part of solution
– Synchronizing work along the coast (central coordination, with local

implementation)
– Performance and benefits, how to prove it works? -> research

• Reinforcements
– Set dual goals at political level (not just flood risk management but also spatial

development, each with own budget)
– Find solutions that have local support from the community. Try to be flexible enough

to change the plan if that is wanted by stakeholders. And goal is still met (example
Katwijk).

– Designs using sand: include monitoring and adaptation into the design and plan.
Adaptive management is needed.

74
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Extra Slides used in discussion





R&D
Effects of subsequent nourishments?
• Recolonization vs

nourishment frequency

• Cumulating of effects?

• Monitoring

Palumbi et al, 2008



Ecological monitoring of Ameland
Shoreface Nourishment

B



Development of Eastoke – ‘A line was drawn in the sand’ as defences began to be
constructed

MID
1940’s

Lessons From The Past



Beach eroded. Early seawalls were undermined and replaced with bigger
seawalls.

1970

Lessons From The Past



Major repairs required, as once again seawall is at risk of undermining.

1978

Lessons From The Past



The beach levels dropped further still, leaving sand and soon the clay bed.

PRE 1985

Lessons From The Past



Storm event Pre-1985. One of many causing substantial flooding & property
damage.

PRE 1985

Lessons From The Past



Substantial flooding of Eastoke

PRE 1985

Lessons From The Past
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