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1 INTRODUCTION

Mapping: Katrina Wiberg
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Source: Styrelsen for Data og Effektivisering (SDFE) 2019, PlanData.dk and MiljøGIS
Diagrammed with white by Wiberg

TERRAIN AND SETTLEMENT PATTERNS

Reading of potentials in the city together 
with reading of the landscape structures(-
terrain, soil, vegetation) can offer embed-
ded potentials for value creation

Uncertainty  (climate change) takes long-
term, strategic planning with incremental 
steps (flexibility, investments)

Context-based multiple benefits can form 
part of no-regret solutions that are men-
ingfull to citizens, can cfeate new business, 
supportive of alternative funding models
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Source: Styrelsen for Data og Effektivisering (SDFE) 2019, PlanData.dk and MiljøGIS
Diagrammed with white by Wiberg
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CORRELATION HISTORY´S WATER
FLOOD AND URBAN DEVELOPMENT
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2 DENMARK AS THE CONTEXT
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Realdania 2017
Byernes udfordringer med havvandsstigning og
stormflod, rapport af COWI, side 10
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 10  BYERNES UDFORDRINGER MED HAVVANDSSTIGNING OG STORMFLOD 

 http://projects.cowiportal.com/ps/A093756/Documents/03 Project documents/Rapport_realdania_stormflod.docx 

Risikoen vokser i løbet af perioden i takt med at Klimaforandringerne medfører, 
at vandstanden stiger og konsekvenserne af stormflod forøges. I 2017 udgør 
risikoen således under 1 mia. pr. år, mens den i 2117 er vokset til ca. 43 mia. 
pr. år. 

 

Figur 2-2 Samlet estimeret risiko i kr. pr. år for byerne i Danmark. Nettonutidsvær-
dien er 93 mia. kr. 

2.2 Tidsperspektivets betydning 
Det fremgår af figur 2-2, at de samlede estimerede skader stiger voldsomt gen-
nem perioden, således at den årlige risiko stiger fra 0,7 til 43 mia. Den samlede 
risiko er ca. 967 mia., hvilket omregnet til nettonutidsværdi er 93 mia. kr. 

Diskonteringen på hhv. 4%, 3% og 2% faldende gennem perioden1, gør at den 
årlige risiko for år 2117 kun tæller med 5% af sin værdi, men da risikoen er ste-
get så meget betyder det, at selve nettonutidsværdien beregnet til år 2017 er 
steget fra 0,7 til 2,1 mia. kr. Det betyder, at det har stor betydning for resulta-
tet, hvor lang en periode der anvendes til vurderingen. Anvendes en længere 
periode vil nettonutidsværdien af risikoen stige yderligere. 

Der er valgt en periode på 100 år, da dette er den tidshorisont, der ofte anven-
des ift. de fremtidige klimaændringer. Men det kan være relevant i forhold til 
vurdering af behovet for sikring, at se på kortere perioder. Hvor stor er risikoen i 
de kommende 25 år? – kan vi leve med den, eller skal vi allerede nu iværksætte 
tiltag? 

Det er også muligt, at man i de kommende år kan arbejde med et forøget be-
redskab og på denne måde reducere risikoen. 

                                                
1 Se yderligere forklaring i metodeafsnittet. 
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Realdania 2017
Byernes udfordringer med havvandsstigning og
stormflod, rapport af COWI, side 55:
Figur 8-1 Eksempel på løsningsmuligheder for en konkret by.
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Figur 8-1 Eksempel på løsningsmuligheder for en konkret by. 

Den simpleste løsning i det konkrete tilfælde, er at gøre ingenting. Med den 
konkrete risiko vurderes dette ikke at være acceptabelt. Derfor skal der findes 
en løsning. Her er der flere muligheder, som bliver dyrere og dyrere og også har 
en længere holdbarhed.  

Ved vurderingen af hvilken løsning, der er den rette, skal man indregne mulig-
hederne for at ændre løsningen om et antal år, samt de usikkerheder hvorunder 
beslutningen skal tages. Her er det specielt udviklingen i vandstandsstigningen, 
der er relevant. 

 

TIME, EXPENSES, SOLUTIONS
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 18   Miljø- og Fødevareministeriet / Kystanalyse - 2016  

 

 

FIGUR 5 EROSION I 2115 FOR DET LAVESTE KLIMASCENARIE 
 

 

 20   Miljø- og Fødevareministeriet / Kystanalyse - 2016  

 

 

FIGUR 6 OVERSVØMMELSE I 2115 FOR DET LAVESTE KLIMASCENARIE. 
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3.2. Role of the coasts and the coastal cities  

 
Fig. 7. Map of biodiversity, coastal protection, wave exposure and property values. The coastal towns and villages are marked with 
colours from red (highest property values) to orange (average property values) and green (lowest property values). Map based on 
data from the Data Protection and Efficiency Board, NST in the form of digital portal at 
http://miljoegis.mim.dk/spatialmap?&profile=miljoegisklimatilpasningsplaner. Tidal water statistics, published by the Danish 
Coastal Authority, 2017: http://www.masterpiece.dk/UploadetFiles/10852/36/Højvandsstatistikker_2017_web.pdf  and the 
erosion atlas: ”Bølgeklima for 40 lokaliteter i danske farvande med vurdering af klimaeffekter for udvalgte lokaliteter”, prepared 
by DHI for Danish Coastal Authority in 2012. Map by Eva Sara Rasmussen. 

The majority of urban communities in Denmark are located in the proximity of the coasts. The coasts 
and their cities serve as unifying places in the landscape for human activities. In addition, in coastal 
cities, business activities and high property values are central elements. The landscape attractiveness of 
the coastal cities and their economy have been culturally and historically founded on the duality 
between the built environment and the free natural forces.  

By combining publicly available information about biodiversity, existing coastal protection, property 
values and the coastal dynamics, it is possible to identify, on the one hand, the most economically strong 
urban communities, and on the other hand a number of cohesive coastal regions in Denmark (Fig. 7).  

The map (Fig. 7) shows the coastal areas with high natural and economic values (depicted with a green 
outline and a red outline respectively) and the areas characterised by mixed values, i.e. both natural and 
economic values (shown with an orange outline). The map shows additionally the coastal cities with 
high and average property values (depicted as red and orange pins respectively).  

Additionally, the mapping (Fig. 7) can also be used to highlight dissimilarities and common features 
across the country's towns and villages in relation to how they manage and develop coastal protection 
and how they collaborate across administrative boundaries. This allows also to identify when combined 
efforts are needed in order to preserve both the economic and the natural attractiveness of the place. 

The sea directly affects 77 out of the 
98 Danish municipalities
(erosion map, climate scenario 2115 
RCP2.6)

Kystanalyse 2016, Miljø- og Fødevareministeriet

Flood
(map, climate scenario 2115 RCP2.6)

Kystanalyse 2016, Miljø- og Fødevareministeriet

 8.750 kms of shoreline
10 largest cities are coastal cities
70% of the 50 largest and half of the
100 largest cities/towns are coastal

“Udsigt til vand” baseline 2019 Byerne og det stigende havvand. Ole Fryd og 
Gertrud Jørgensen (red.)
med bidrag fra Kristoffer Albris, Helle Tegner Anker og Vibe Thimgaard Knoop, 
Karsten Arnbjerg-Nielsen og Roland Löwe, Ole Fryd og Gertrud Jørgensen, Jesper 
Sølver Schou, Marie Lautrup og Gustav Esmann Callesen, samt Katrina Wiberg og 
Tom Nielsen

Map of biodiversity, coastal protection, 
wave exposure and property values

Coastal protection technologies in a Danish context, 2018
Faragò, M., Rasmussen, E. S., Fryd, O., Rønde Nielsen, E., & Arn-
bjerg-Nielsen, K. (2018). Vand i Byer. Publication date: September 2018. 
Document Version. Publisher’s PDF, also known as Version of record. 
Downloaded from orbit.dtu.dk on: May 27, 2019

side 28 Fig. 7. Map of biodiversity, coastal protection, wave exposure 
and property values. The coastal towns and villages are marked with 
colours from red (highest property values) to orange (average property 
values) and green (lowest property values). Prepared by DHI for Danish 
Coastal Authority in 2012. Map by Eva Sara Rasmussen.

COASTLINES AND VALUES
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DENSITIES AND FUNCTION (HOLIDAY HOMES, CUL-
TURAL HERITAGE

PATTERNS OF URBAN DEVELOPMENT (LOW LYING 
AREAS, HARBOUR FRONT)
 LEVEE EFFECT
 INCENTIVES FOR CHANGE

DIFFERENT PRACTICES - CONTEXT MATTERS
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Jørgen købte sommerhus ved vestkysten: Nu sagsøger han staten for seks millioner kroner | Nordjylla... https://www.dr.dk/nyheder/regionale/nordjylland/joergen-koebte-sommerhus-ved-vestkysten-nu-sags...
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0''!�455"̂/�$�5Ss'"�%#5$ŜiSs�6�!"#$%s6i"##"Ss$%s6!SS6S'6)%��*''%6�*�'%̂6i%$6+,%s-#+%$"/%60+%-$%s6�78>>7 �5(

9̂ +̂̂:%;<=?<@A}BCDEFG@}?DEED<@FG@}CI}<J}KGBALJJGALBJG=}?GF}MNG@OEPFDQG}RPOFG@
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mayor promise to help citizens 
-but who´s to pay

local breakwater initiatives are 
wasting billions

municipalities want the state to 
pay billions

property blames municipality and 
file law suit against the state

mayors threat to file lawsuit 
against the state

coastal protection make summerhouse 
owners properties even more worth

CONFLICTING INTERESTS
MULTIPLE BENEFITS

LEVEE EFFECTS
URBAN DEVELOPMENT
THE CITY IS BUILT FOR LASTING CENTURIES

holiday house owners receive state 
money for coastal protection

holidayhouse owner in critical 
debths- it´s unfair

holiday house owner suid for ille-
gal coastal protection
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]̂ àbc̀ d̂bef̀fghiklimnopqmr�psu�qikumpkqvknwxyppznp�{mv�{|zvqzn�m}}zlkl�}~�{��u�v�wznnzu�r�zn�ziizv�qzozikwlokwz������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������	��
�������	 ������������������������������������� ������!"�����"�����������$%%��&f'()*)+ ,-����/��-0,1�23��04�00�356��	�723���6���	�8̀^̀d�]fbb:]�]̀+])gbb+*;���������

f'()*)+ 6<= �>?�@�	 @�
�� ��/�� �A�
>	BA ;�
6 2B	6 3������ � ��������������
���� ������������2�������A�������������������������C��������������������� 3������ � �����������
f'()*)+ 6<= �>?�@�	 @�
�� ��/�� �A�
>	BA ;�
6 2B	6�	�D�2����	��E�	

VALUE AND DISPUTE



11

Realdania 2017
Byernes udfordringer med havvandsstigning og
stormflod, rapport af COWI, side 10

 

 
Re 

     
 10  BYERNES UDFORDRINGER MED HAVVANDSSTIGNING OG STORMFLOD 

 http://projects.cowiportal.com/ps/A093756/Documents/03 Project documents/Rapport_realdania_stormflod.docx 

Risikoen vokser i løbet af perioden i takt med at Klimaforandringerne medfører, 
at vandstanden stiger og konsekvenserne af stormflod forøges. I 2017 udgør 
risikoen således under 1 mia. pr. år, mens den i 2117 er vokset til ca. 43 mia. 
pr. år. 

 

Figur 2-2 Samlet estimeret risiko i kr. pr. år for byerne i Danmark. Nettonutidsvær-
dien er 93 mia. kr. 

2.2 Tidsperspektivets betydning 
Det fremgår af figur 2-2, at de samlede estimerede skader stiger voldsomt gen-
nem perioden, således at den årlige risiko stiger fra 0,7 til 43 mia. Den samlede 
risiko er ca. 967 mia., hvilket omregnet til nettonutidsværdi er 93 mia. kr. 

Diskonteringen på hhv. 4%, 3% og 2% faldende gennem perioden1, gør at den 
årlige risiko for år 2117 kun tæller med 5% af sin værdi, men da risikoen er ste-
get så meget betyder det, at selve nettonutidsværdien beregnet til år 2017 er 
steget fra 0,7 til 2,1 mia. kr. Det betyder, at det har stor betydning for resulta-
tet, hvor lang en periode der anvendes til vurderingen. Anvendes en længere 
periode vil nettonutidsværdien af risikoen stige yderligere. 

Der er valgt en periode på 100 år, da dette er den tidshorisont, der ofte anven-
des ift. de fremtidige klimaændringer. Men det kan være relevant i forhold til 
vurdering af behovet for sikring, at se på kortere perioder. Hvor stor er risikoen i 
de kommende 25 år? – kan vi leve med den, eller skal vi allerede nu iværksætte 
tiltag? 

Det er også muligt, at man i de kommende år kan arbejde med et forøget be-
redskab og på denne måde reducere risikoen. 

                                                
1 Se yderligere forklaring i metodeafsnittet. 
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Figur 8-1 Eksempel på løsningsmuligheder for en konkret by.
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Figur 8-1 Eksempel på løsningsmuligheder for en konkret by. 

Den simpleste løsning i det konkrete tilfælde, er at gøre ingenting. Med den 
konkrete risiko vurderes dette ikke at være acceptabelt. Derfor skal der findes 
en løsning. Her er der flere muligheder, som bliver dyrere og dyrere og også har 
en længere holdbarhed.  

Ved vurderingen af hvilken løsning, der er den rette, skal man indregne mulig-
hederne for at ændre løsningen om et antal år, samt de usikkerheder hvorunder 
beslutningen skal tages. Her er det specielt udviklingen i vandstandsstigningen, 
der er relevant. 

 

2 DENMARK AS THE CONTEXT

 

 24   Miljø- og Fødevareministeriet / Kystanalyse - 2016  

Hvis væsentlige vilkår ikke overholdes, vil tilladelsen i yderste konsekvens fortabes, og anlæg-
get vil kunne kræves fjernet for ejerens regning, jf. kystbeskyttelseslovens § 19 a, nr. 1. 
 
 
 
3.3 Tilsyn og håndhævelse 
Kystdirektoratet håndhæver de afgørelser, der træffes ved fx at følge op på anmeldelser om 
ulovlige forhold. Kystbeskyttelsesloven indeholder ikke generelle bestemmelser om tilsyn og  
Kystdirektoratet fører derfor generelt ikke tilsyn med kystbeskyttelsen. Der findes undtagelser 
herfor for diger, som er helt eller delvist finansieret af staten. Her er det indskrevet i vedtægter-
ne for det særlige digelag, der er oprettet i tilknytning hertil, at Kystdirektoratet fører et teknisk 
tilsyn, jf. kystbeskyttelseslovens § 7, stk. 2. Det gælder for havdigerne i Vadehavet, det  
Falsterske dige, det Lollandske dige, samt Oksby og Varde diger. Kommunerne fører tilsyn med 
de kystbeskyttelsesanlæg, som er etableret gennem kapitel 1a-sager og de tidligere land- 
væsenskommissionssager, men har derudover ikke et generelt tilsyn med kystbeskyttelse. 
 
Relevant lovgivning i kystzonen 
Kystzonen i Danmark er underlagt en række nationale love (se figur 7), som påvirker forvaltnin-
gen af kystbeskyttelsesloven i varierende grad.  
 

 

FIGUR 7 OVERSIGT OVER DEN LOVGIVNING I KYSTZONEN, DER HAR STØRST BETYDNING FOR   
REGULERING AF KYSTBESKYTTELSE. 
 

Planloven 
Planloven indeholder bestemmelser om arealanvendelsen på land og visse vandområder ved 
havne.  
 
Formålet med loven er bl.a. at sikre, at den sammenfattende planlægning forener samfunds-
mæssige interesser i arealanvendelsen og medvirker til at værne om landets natur og miljø 
herunder, at de åbne kyster forsat skal udgøre en væsentlig natur- og landskabsressource.  
 
Planloven indeholder bl.a. bestemmelser for kommunernes planlægning for arealanvendelsen, 
herunder byggeri og byudvikling ved kysterne.  
 
I kommuneplanen fastlægges retningslinjer for arealanvendelse, byudvikling, beliggenheden af 
tekniske anlæg mv. Der er bl.a. et særligt krav om, at kommuneplanen skal indeholde retnings-
linjer for friholdelse af arealer for ny bebyggelse eller etablering af foranstaltninger til sikring 
mod oversvømmelse, når arealet er i væsentlig risiko for oversvømmelse. 
 
I lokalplaner kan fastsættes detaljerede bestemmelser om et områdets anvendelse herunder 
eventuel bebyggelses, omfang, placering herunder terrænhøjde, terrænregulering mv.  

Miljø- og Fødevareministeriet / Kystanalyse - 
2016 page 16, 28

Drawing and diagram: Katrina Wiberg
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3 A LANDSCAPE STRATEGIC APPROACH
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ADRESSING UNCERTAINTY

LANDSCAPE (NATURAL,  BUILT) 
ecological inventory
built environment

TIME & UNCERTAINTY 
flexibility, incremental,
changing practices

MULTIPLE BENEFITS
new business models, biodiversity, recrea-
tion, equity +  +
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INCREMENTAL APPROACH

landscape strategic long term scenarios and 
multiple benefits

instigating  pilot initiatives inbetween ´actions´ 
instigating multiple values, values addressing 
multiple stakeholders  to create meaningul-
ness, new opportunities, busniness models, 
building and planning practices as a way to 
support new funding models through engage-
ment. Furhtermore, the long term strategic 
approach is meant to add a level of flexibility 
through incremental coast protection actions 
that can embed uncertainty, e.g. uncertainty 
caused by  e.g. accelerated climate change or 
new prognosis.

Drawing and diagram: Katrina Wiberg

202020001900 2040 2060 2080 2100

Pilots: instigating landscape stragic, 
multiple benefits and multiple actors 
initiatives

Pilots over time: continuing the initiatives 
which develops over time to contribute to 
new SS and SLR actions, multiple benefits 
and business cases, etc

storm surge (+ erosion) actions

sea-level rise (+ erosion) actions

The graph is a diagrammatic rep-
resentation of time and sea level rise 
(informed by RCP 4.5)

Abbreviations:
SS = Storm Surge (+ erosion)
SLR = Sea Level Rise (+ erosion)
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Drawing and diagram: Katrina Wiberg

202020001900 2040 2060 2080 2100

-2019 HARD EDGE COASTAL TOWN
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Drawing and diagram: Katrina Wiberg

202020001900 2040 2060 2080 2100

Existing references, from top to bottom:
(1-2) Middelfart ´Klimabyen´ (3) Lemvig seawall and new harbour activities (Photo: 
Wiberg)
(1-3 are municipal projects, co-founded by Realdania and other foundations)

FLOODGATES (SS)

(OPEN) SEAWALL (SS)

AREA RESERVATION (SLR)

2020+ HARD EDGE COASTAL TOWN - ELEMENT
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Drawing and diagram: Katrina Wiberg

202020001900 2040 2060 2080 2100

PLANNING: AREA RESERVATION, DORMANT RETREAT

INCREASING SEA-RELATED ACTIVITIES

BUSINESS/RESEARCH: SEA FARMING

Existing references, from left to right: (1) Collabora-
tion between citizens and contingency responders (2) 
Cultural heritage and renewed harbour acitivities at 
Samsø (co-funded by realdania) (3) Oyster farming.

Pilot:  sea farming
mussels, oysters, seaweed

AREA RESERVATION (SLR)
  Pilot: planning for dormant potential of retreat 
  multiple benefits meanwhile:
  urban green/biodiversity, bioremediation,
  ad hoc activities, rentals with 30+years perspectives  
  (start-ups, forest kindergarten, allotment gardens)
 

2020+ HARD EDGE COASTAL TOWN - INTERMEDIARY STRATEGY

FLOODGATES (SS)
 supporting/increasing/stabilising
 collaboration and responsibility
 between citizens, public and civic contingency

(OPEN) SEAWALL (SS)
 Pilot: increasing sea related activities,  
 recreation, smallscale business

AREA RESERVATION (SLR)
 Pilot: planning for dormant retreat 
 meanwhile, potential benefits: urban green/biodiversity, 
 bioremediation, ad hoc activities, rentals 30+years perspectives  
 (e.g. start-ups, forest kindergarten, allotment gardens)
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Drawing and diagram: Katrina Wiberg

202020001900 2040 2060 2080 2100

Existing references, from top to bottom:
(1) Lemvig seawall and new harbour activities, co-founded by Realdania and other 
foundations (2) Aarhus Harbour, sculptural element for activities which could have 
been part of SS action (photo: Wiberg)

SMALL SCALE-SEAWALL (SLR)

2040+ HARD EDGE COASTAL TOWN - ELEMENT

FLOODGATES (SS)
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Drawing and diagram: Katrina Wiberg

INNOVATION BUILDING STRUCTURES

BUSSINESS/RESEARCH:LIVING REEF

202020001900 2040 2060 2080 2100

Existing references, from left to right: :
 (1) light, floodable construction (2) flood-
wall-potentials (3) movable dome, public 
events, sustainability, recreation, harbour 
gardening (3-4) sea weed and oyster 
production

PLANNING: AREA RESERVATION, DORMANT RETREAT

INCREASING SEA-RELATED ACTIVITIES

BUSINESS/RESEARCH: SEA FARMING
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Pilot: ad hoc building adaptation
temporary buildings / activities
floodable and/or movable buildings

2040+ HARD EDGE COASTAL TOWN - INTERMEDIARY STRATEGY

SMALL SCALE-SEAWALL (SLR)
 recreation
 Pilot: artificial living reef
 seaweed/oyster farming

FLOODGATES (SS)
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Drawing and diagram: Katrina Wiberg

202020001900 2040 2060 2080 2100
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Existing references, from top to bottom:
(1-2) Hanging gardens, wall near Harbour, Middel-
fart (photo Wiberg). Floodgates, Venice (photo Kari 
Moseng) (3-4) temporary buildingstructures (5-6) 
movable dome, public events, sustainability, recrea-
tion, harbour gardening

BUILDING ADAPT (SS)

SMALL SCALE-SEAWALL (SLR)

BREAKWATER (SS)

SMALL SCALE-SEAWALL (SS)

2060+ HARD EDGE COASTAL TOWN - ELEMENT
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Drawing and diagram: Katrina Wiberg

202020001900 2040 2060 2080 2100

Existing references, from left to right: :
 (1-2) MIT Self Assembly Lab, self growing islands 
(3) Volvo - living seawall concept (4) hanging gar-
den, green walls (5) Eco Barrio Flotante, floating 
residential houses

INNOVATION BUILDING STRUCTURES

BUSSINESS/RESEARCH:LIVING REEF

BUSSINESS/RESEARCH:LIVING BREAKWATER

PLANNING: AREA RESERVATION, DORMANT RETREAT

INCREASING SEA-RELATED ACTIVITIES

BUSINESS/RESEARCH: SEA FARMING

2060+ HARD EDGE COASTAL TOWN - INTERMEDIARY STRATEGY

BUILDING ADAPT (SS)
 ad hoc activities, new building types

SMALL SCALE-SEAWALL (SLR)
 controlled envir. research (farming, habitats), floating houses

BREAKWATER (SS)
pilot: living seawall, farming, habitats

SMALL SCALE-SEAWALL (SS)
 coastal garden wall
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Drawing and diagram: Katrina Wiberg

202020001900 2040 2060 2080 2100

Existing references, from top to bottom:
(1) temporary buildingstructures (2) Eco Barrio Flotante, 
floating housies (3) living seawall (4-5) sea farming

WAVE BREAKER / LIVING REEF (SS)

2080+ HARD EDGE COASTAL TOWN - ELEMENT

CONSIDER DORMANT RETREAT (SS)
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Drawing and diagram: Katrina Wiberg

202020001900 2040 2060 2080 2100

INNOVATION BUILDING STRUCTURES

BUSSINESS/RESEARCH:LIVING REEF

BUSSINESS/RESEARCH:LIVING BREAKWATER

PLANNING: AREA RESERVATION, DORMANT RETREAT

INCREASING SEA-RELATED ACTIVITIES

BUSINESS/RESEARCH: SEA FARMING

Existing references, from left to right:
(1)retreat, Foster Floodplain (photo Wiberg)(2-4) 
largerscale seafarming (5-7) promoting biodiversity 
sea/land

2080+ HARD EDGE COASTAL TOWN - INTERMEDIARY STRATEGY

WAVE BREAKER / LIVING REEF (SS)
 continuing development in promoting
 biodiversity and largerscale sea farming

CONSIDER DORMANT RETREAT (SS)
 eventually starting changes in land-use
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Drawing and diagram: Katrina Wiberg

202020001900 2040 2060 2080 2100

INNOVATION BUILDING STRUCTURES

BUSSINESS/RESEARCH:LIVING REEF

BUSSINESS/RESEARCH:LIVING BREAKWATER

PLANNING: AREA RESERVATION, DORMANT RETREAT

INCREASING SEA-RELATED ACTIVITIES

BUSINESS/RESEARCH: SEA FARMING

Existing references, from top to bottom:
(1) Living with a view, Sea Ranch (2) Eco Barrio Flotante, 
floating housies

2100+ HARD EDGE COASTAL TOWN - ELEMENT

RETREAT (SLR)
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Drawing and diagram: Katrina Wiberg
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(1) coastal erosion holiday houses (2)Flooded residential area after the storm Ingolf

- 2019 SOFT EDGE RURAL
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202020001900 2040 2060 2080 2100

MARSH (SS)
 biodiversity

AREA RESERVATION (SLR, SS)
   pilot: sea farming

AREA RESERVATION (SLR)
dormant retreat, continued farming

2020+ SOFT EDGE RURAL

ELEMENT INTERMEDIARY STRATEGY

PIlot: buildings, ad hoc adaptation, 
movable structures

PLANNING: AREA RESERVATION, DORMANT RETREAT

RESEARCH/BUSINESS: SEA FARMING

BUILDING INNOVATION: AD HOC ADAPTATION

photo: Kari Moseng

Drawing and diagram: Katrina Wiberg



27

Flora: more species of plants in more places

The number of plant species and the number of places where they grow in the Sand Motor are 
increasing. Most vegetation consists of sand couch and marram. Sea holly, a red-list variety, is growing 
in some locations. There is also marram around the dune lake. A strip of low vegetation has formed 
near the waterline. There is an abundance of aquatic flora in the dune lake itself.

Fauna: large variety of birds and benthos 

Fifty varieties of bird were seen around the Sand Motor during the first five years. The black-headed  
gull was the most abundant species by far, accompanied by common gulls, herring gulls, grebes and 
cormorants. Several types of wader, such as the oystercatcher, are also visitors to the Sand Motor. Hardly 
any seals have been seen, probably because there are too many leisure visitors for them. There is also a 
large benthic population around the Sand Motor. The areas with relatively fine sand just to the north 
and south of the Sand Motor contain most varieties. The edges of the lagoon resemble a mud flat (with 
large amounts of nutrient-rich sludge in the sand) and they are home not only to large numbers of 
foraging birds such as sanderlings and bar-tailed godwits but also to benthic fauna. Benthic animals are 
less common in the middle of the Sand Motor, where the sand is coarser. 

Leisure: fewer bathers, more hikers and kite surfers

At the outset, everyone was curious about the impact on leisure. Five years later, a wider range of  
leisure activities have been seen on the beach between Ter Heijde and Kijkduin. There are fewer bathers: 
people who come purely for sunbathing and swimming. At the same time, there are more people who 
come for day trips to the Sand Motor, more visitors with dogs, more kite surfers and more evening 
visitors. The lagoon has become a ‘hot spot’ for kite surfers in particular. There are also plenty of 
outdoor activities such as horse riding, fishing and running. In part thanks to the creation of an app,  
the emergency services now have a better picture of the changed currents around the Sand Motor.  
This allows them to keep a close eye on the safety of leisure visitors.

Flora: more species of plants in more places

The number of plant species and the number of places where they grow in the Sand Motor are 
increasing. Most vegetation consists of sand couch and marram. Sea holly, a red-list variety, is growing 
in some locations. There is also marram around the dune lake. A strip of low vegetation has formed 
near the waterline. There is an abundance of aquatic flora in the dune lake itself.

Fauna: large variety of birds and benthos 

Fifty varieties of bird were seen around the Sand Motor during the first five years. The black-headed  
gull was the most abundant species by far, accompanied by common gulls, herring gulls, grebes and 
cormorants. Several types of wader, such as the oystercatcher, are also visitors to the Sand Motor. Hardly 
any seals have been seen, probably because there are too many leisure visitors for them. There is also a 
large benthic population around the Sand Motor. The areas with relatively fine sand just to the north 
and south of the Sand Motor contain most varieties. The edges of the lagoon resemble a mud flat (with 
large amounts of nutrient-rich sludge in the sand) and they are home not only to large numbers of 
foraging birds such as sanderlings and bar-tailed godwits but also to benthic fauna. Benthic animals are 
less common in the middle of the Sand Motor, where the sand is coarser. 

Leisure: fewer bathers, more hikers and kite surfers

At the outset, everyone was curious about the impact on leisure. Five years later, a wider range of  
leisure activities have been seen on the beach between Ter Heijde and Kijkduin. There are fewer bathers: 
people who come purely for sunbathing and swimming. At the same time, there are more people who 
come for day trips to the Sand Motor, more visitors with dogs, more kite surfers and more evening 
visitors. The lagoon has become a ‘hot spot’ for kite surfers in particular. There are also plenty of 
outdoor activities such as horse riding, fishing and running. In part thanks to the creation of an app,  
the emergency services now have a better picture of the changed currents around the Sand Motor.  
This allows them to keep a close eye on the safety of leisure visitors.

PLANNING: AREA RESERVATION, DORMANT RETREAT

RESEARCH/BUSINESS: SEA FARMING

BUILDING INNOVATION: AD HOC ADAPTATION

BUILDING INNOVATION: NEW BUILDING TYPES

ELEMENT INTERMEDIARY STRATEGY

202020001900 2040 2060 2080 2100

2040+ SOFT EDGE RURAL

BARRIER ISLAND/SANDMOTOR (SS)
 recreation, biodiversity
 sea farming

Pilot: building level

Drawing and diagram: Katrina Wiberg
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ELEMENT INTERMEDIARY STRATEGY

202020001900 2040 2060 2080 2100DUNE, MARSH (SS)
 biodiversity

ADAPTED BUILDINGS
 pilots/innovation new building types

pilot: larger scale sea farming

PLANNING: AREA RESERVATION, DORMANT RETREAT

RESEARCH/BUSINESS: SEA FARMING

BUILDING INNOVATION: AD HOC ADAPTATION

BUILDING INNOVATION: NEW BUILDING TYPES

RESEARCH/BUSINESS:  LARGER SCALE SEA FARMING

RESEARCH:  LIVING REEFS

RESEARCH:  LIVING SHORELINES

2060+ SOFT EDGE RURAL
Drawing and diagram: Katrina Wiberg
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202020001900 2040 2060 2080 2100

PLANNING: AREA RESERVATION, DORMANT RETREAT

RESEARCH/BUSINESS: SEA FARMING

BUILDING INNOVATION: AD HOC ADAPTATION

BUILDING INNOVATION: NEW BUILDING TYPES

RESEARCH/BUSINESS:  LARGER SCALE SEA FARMING

RESEARCH:  LIVING REEFS

RESEARCH:  LIVING SHORELINESREEF (SS)
biodiversity

adapted/innovated buildings

MARSH (SS)
biodiversity

AREA RESERVATION (SLR, SS)
sea farming

BARRIER ISLAND/REEF (SS)
recreation, biodiversity

AREA RESERVATION (SLR)
retreat with a view

2100+ SOFT EDGE RURAL
Drawing and diagram: Katrina Wiberg
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LANDSCAPE POTENTIALS OF UNCERTAINTY
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