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Motivation:

Protection with hard infrastructures versus retreat has dominated most 
of the impact assessment literature. (Neumann et al 2010)

Population density at the coast
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New developments are likely to follow construction 
of coastal protection (Neumann et al 2010).

„Dike effect“ (Pielke 1999)

Economics of Adpatation to Climate Change 
(World bank 2010)



  

Conceptualizing adaptation to sea-level rise:
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The case study:

Town of Ísafjörðurd in Northen Iceland

● 400 residential structures
● Number of inhabitants
● Insured value of household
● Year of construction
● Base area 
● DEM with 1 m spatial resolution and 
vertical displacement of 0.1 m.
Datum ISN93 Islands Network 1993

2674 inhabitants and expected to grow between 
2900- 3150 by 2020 (Municipal Master Plan, 2010)
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Progressive sea-level

- Inland water penetration over an hydraulic conected raster (acceptable aproximation)
- Provides a worst case scenario
- Elevation rasters start to be commonly available

Storm surges

- In land penetration depends on several factors. Requires the use of models calibrated to 
local conditions (data scarcity) 
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Depth = f (worst case depth, water speed, distance to 
coast)

Water speed =    9.8* depth

Distance to coast = Shortest distance from structure 
to shoreline 

The closest to shoreline and the faster, the higher
the fraction of maximum projected flood

Expected damages in Ísafjörður:



  

Expected damages in Ísafjörður:
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Designed water level at the case study

mean high water spring 
+ 1 year storm surge 

Expected damages in Ísafjörður:
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Designed water level at the case study

mean high water spring 
+ 1 year storm surge 

Expected damages in Ísafjörður:

2K 1m

Sharp increase of damages above a 2 m surge

2K and 1m scenarios to increse substantialy the 
economic damages



  

Prospective work:



  

Prospective work:



  

Conclusions:

- Adaptation to sea-level rise lingers for better conceptualization in order to 
incorporate both a diversity of acttions and actors promoting adaptation.

- A first step in the direction of including multiple pathways for coastal 
adaptation is proposed.

- For the case study considered, economic impacts rise exponentialy after 2 
m surge level. 

- Even by holding coastal development static between 0.5 to 2 million euros 
damages in infrastructures are espect for a 1 year return storm under 2K and 
1 m scenarios respectively.   

- Modifying settlement patterns has the potentialy to reduce impatcs 
independent of surge magnitude, when compared with the protection option. 

- Interaction between adatation option remains to be tested.



  

Thank you for your presence...

Luís Costa
carvalho@pik-potsdam.de
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