
0 

1000 

2000 

3000 

4000 

5000 

6000 

2.1
 R

efe
re

nce
 (p

oor p
olic

y) 

2.2
 Le

ve
es

 ok a
cc

ord
in

g to
 new

 in
sig

hts
 (p

ipin
g) 

2.2
B Le

ve
es

 ok a
nd use

 of o
ute

r e
m

bankm
en

ts
 

2.3
 N

ew
 norm

s (
W

V21) 

2.4
C N

ew
 norm

s (
with

out G
ro

up R
isk

) 

2.4
D N

ew
 norm

s (
with

 G
ro

up R
isk

) 

+Sto
rm

 su
rg

e b
arri

er
 EPK im

pro
ve

d in
 2

070 

+Dee
pen

in
g ri

ve
rc

hannels
 (2

050) 

+ U
se

 of C
hannel 

Ste
en

en
hoek

 (2
030) 

+ Parti
al fu

nct
. E

PK (2
030) a

nd G
re

ve
lin

gen
-2

070 

+ Voors
tra

at/
Holla

ndsc
heIJ

ss
el 

loca
l s

tra
te

gy 

M
ill

io
n 

Eu
ro

 P
re

se
nt

 V
al

ue
 

 Total investment and damage costs (in M  present value) for a strategy optimized with the 
Cost-Benefit Tool 

Deltascenario "Steam" (fast climate change and socio-economic growth) 

Damage 
(M  PV) 

Investment 
(M  PV)  

Gover-
nance 

Benefits
and Costs

Protection
standards

Preferential Integrated
FRM Strategy  

1. Preventie als basis voor waterveiligheid
   Gebieden die bij overstroming zeer snel en diep onder    
   water komen te staan
   In stand houden kust door suppleties

2. Steeds een optimale combinatie van preventieve maatregelen
   Stormvloedkeringen - vervanging Maeslantkering,     
   Hartelkering en Hollandse IJsselkering
   Dijken - meewegen voorlanden bij toetsing en ontwerp dijken
 Optimale combinatie rivierverruiming en dijkversterking:
   Rivierverruiminag Merwedes voor 2050
   Rivierverruiming Merwedves na 2050

3. Veiligheid én ruimtelijke ontwikkeling
   Sterke urbane dijken
   Robuuste zeeklei-eilanden
   Toekomstbestendige rivierdijken

4. Buitendijkse risico’s beperken met regionaal maatwerk
 Ontwikkel adaptatiestrategie, starten met:
   Historisch havengebied Dordrecht
   Noordereiland Rotterdam 
   Merwe-Vierhavens Rotterdam
   Botlek Rotterdam

5. Meerlaagsveiligheid
   Dordrecht (MIRT)
 Bescherming vitale en kwetsbare objecten:
   Electriciteitsnetwerk

6. Onderzoek
   Pilot Krimpenerwaard
   Gebiedsproces Hollandsche IJssel
   Gebiedsproces Alblasserwaard
   Pilot Building with nature Lek
   Verkenning Rivier als getijdenpark
   Preventie en bestrijding van erosie
   Partieel functioneren van Maeslantkering

Ondergrond
   Zoet water
   Zout water
   overstroombaar gebied
   Leidingen van electriciteitsnetwerk
   Stedelijk gebied
   Haven
   Primaire kering buiten plangebied
   Rijksweg
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Introduction
The delta ‘Rijnmond-Drechtsteden’ is a vulnerable area where the sea and the rivers meet. The densely populated area is the economical heart of the Netherlands and is surrounded by green 
polders with agriculture, nature and recreation areas. It is utmost important that also in future the Rijnmond-Drechtsteden will remain protected from high water. As a part of the Dutch Delta 
programme, the government parties in this region developed a new strategic approach that is effective and adaptive.  Flood protection is linked with the objectives for economic development, 
nature and landscape preservation and living and recreation. To achieve this, a chain of new ‘models’ were developed covering 3 fields of decision making:

• Protection against floods: flood risk management strategies including an update of protection standards; 
• Costs-benefit models;
• Governance: program management, joint-fact finding and a new approach on adaptive spatial planning. 

This multi-disciplinary, multi-actor approach can be used all over the world.

Strategic Approach

Joint fact finding: all parties in the region, 
including NGO’s and industries are invited 
to bring in knowledge and expertise in order 
to develop a strategic approach.

Adaptive spatial planning: Four strategic spatial 
perspectives have been developed on flood management, 
in accordance with the characteristics of the distinctive 
areas. These perspectives provide guidelines for the 
measures that will be taken. 

Protection against floods:
• Full probabilistic simulation of required dike height. 
• Update of legal standards, validated with local stake-

holders.

Governance
National and regional government devel-
oped a new way of working and decision-
making. Joint fact finding and joint 
spatial planning are essential.

Combining agenda’s of FRM projects and spatial planning projects: 
line up various investment programs (HWBP, MIRT, …); adaptive planning.

Improvements of Approach:
1. Improvement on damage assessment, not only for flooding but also for navigation, salinization, environment & spatial quality 

and flooding of outer embankments
2. Assessment of dike strength with more depth 
3. Enhance the cooperation of various governmental organizations in order to get a better  integral approach, and better  

interference between flood risk management and spatial planning
4. Adapt organisations to a new way of working and joint decision-making and empower personnel to develop new skills

Flood Probability
(Future) hydraulic boundary conditions for dikes are depended 
on the legal standard, the climate scenario and the strategy 
(i.e. other measures) and are modelled by:
Full probabilistic simulation of hydraulic loads due to storms 
on sea, high river discharges and wind waves (Deltamodel)
Assessment of overtopping (PC-overslag) and piping (DAM) 
Reference dike geometry and  soil subsidence data from local 
water boards and reference failure probability from WV21.

Planning Kit / (Cost-Benefit Tool)
For a flood risk management strategy the cost of dikes required to 
comply with the standards is determined on basis of the hydraulic 
boundary conditions, cost-functions (KOSWAT) and cost of infrastruc-
ture & Room for the River (ECKB). The total expected damage is  
simulated with inundation scenarios and new flood risk standards 
(WV21-approach). The strategy can be optimized by choosing a flexible 
combination of measures in time.

Program management
Both national and regional government participated in a steering committee. 
They have a joint responsibility concerning the strategic approach. They have 
been advised by a societal advisory group. A multi-party program organisa-
tion supported the steering committee and carried out research.   

Strategic Approach Delta Programme Rijnmond-Drechtsteden:

DEVELOPMENT OF A PROSPEROUS REGION PROTECTED AGAINST FLOODS
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