
Vulnerability 
Coastal Infrastructure 
in the Arctic 

Simpson Point, Herschel Island 
Boris Radosavljevic 
Hugues Lantuit 
Michael Fritz 
Pier Paul Overduin 
Michael Krautblatter 

of 



Herschel 
Island 



From Coastal Processes to 
Coastal Hazards 

Infrastructure 

Erosion 
Washover 
Flooding 
Sea Level Rise 
Storm Surge 
Ice Processes 

Coastal Hazards 









A. Konopczak 

L. Meyook 



- Retreat 
- Relocate 
- Control 
- Abandon        ? 

Mitigation Strategies 
Hazard Mitigation - Sustained actions taken to 
reduce or eliminate long-term risk to people and 
property from hazards and their effects 
- FEMA Glossary 



a = geomorphology 

b = shoreline erosion/accretion rate 

c = coastal slope 

d = relative sea-level rise rate 

e = mean wave height 

f = mean tide range 
Shaw et al (1998) 
Thieler and Hammar-Klose (1999) 

Vulnerability Mapping 

𝐶𝑜𝑜𝑜𝑜𝑜𝑜𝑉𝑢𝑜𝑢𝑢𝑢𝑜𝑢𝑢𝑜𝑢𝑜𝑢𝐼𝑢𝑛𝑢𝑛 =
𝑎 ∗ 𝑏 ∗ 𝑐 ∗ 𝑑 ∗ 𝑒 ∗ 𝑓
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Shaw et al (1998) 

Vulnerability Mapping 



Thieler and Hammar-Klose (1999) 

Vulnerability Mapping 

Scale 



Geohazard Mapping 



Geohazard Mapping 



Geohazard Mapping 



Requirements for a Herschel 
Island Coastal Geohazard Map 

• Rate of Sea Level Rise 
• Rates of Shoreline Change 
• LiDAR Topography 
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Island Coastal Geohazard Map 

• Rate of Sea Level Rise 



Requirements for a Herschel 
Island Coastal Geohazard Map 

• 2013 LiDAR Topography 
 



Shoreline change 



Shoreline change 



Sea Level: 0 m 



Sea Level: 0.2 m 



Sea Level: 0.4 m 



Sea Level: 0.6 m 



Sea Level: 0.8 m 



Sea Level: 1 m 
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