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Aim:
to examine the impact of coastal hazards on scientific and community
infrastructure along the coasts of Svalbard

tic geohazards




Climate warming in the Arctic

In the Arctic, temperature has increased at twice the rate as the rest of

the globe, and could increase by another 8°C by the end of this
century.
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Permafrost thawing:
now frozen ground if about 1 to 3°C warmer
than long-term averages
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Source:international Permafrost Association, 1998,
Circumpolar Active-Layer Permafrost System (CAPS), version 1.0.
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Intensified slope processess

Tsunamis - Lituya Bay, - 9t July 1958 Alaska - wave rose to
a maximum height of 516 m a.s.l. (Miller 1960)




COASTAL EROSION
(ther) 22w ses s

@ Stations used for the storm counts

4
Poclfic
T II II I
) 2 ] .--I' t Ll L n -

4
%8 ¢4 $6:7 8 % W %W

—— “,,_- r, .
No sea ice protection HEENRERANHER

Arctic

v
.
L% 7) —_—
.
2

More storms
Higher erosion

Hudson
Bay

5

4
Il T
2':..:‘"!8!:"'_‘

Atlantic
Ocean

l
@ Barents Sea ‘
@ Kara Sea
@ Laptev Sea
@ East Siberian Sea
@ Chukchi Sea ll
' 2 2 . | ] L] r v ] L n ”

@ Beaufort Sea
@ Greenland Sea and Canadian Archipelago

Forbes et al. 2011




WHY ARCTIC COAST ARE SO IMPORTANT?

new sea-
routes ©
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Energy resources
Known oll and gas
reserves, areas being
prospected
e Oi and gas extraction
Main oil and gas pipelines
~-== gXisting - planned or under construction
B Mining operations
;;\*; Main oil or pipeline spills
(more than 50,000 tonnes of oil)
= Sea routes open at all times within 10 to 15 years if

climate change continues and ice cap continues to
recede.
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Reduction in surface area of ice pack:
average situation in September

At the start of the 2000s
Forecasts:

2010 - 2030

2040 - 2080
B 2070- 2090
Reduction of permafrost:

Area covered at the start of the 2000s
Forecast for 2100

Sources: Arctic Monitoring and Assessment Programme {AMAP) 1298, 2002 and 2004; World Conservation Monitoring Centre (NCMC);
United States Energy Information Administration (EIA); National Oceanic and Atmospheric Administration (NOAA); International
Permafrost Association (IPA); Impacts of a Warming Arctic: Arctic Climate impact Assessment (ACIA) Overview report, Cambridge
University Press, 2004; Vital Arctic Graphics, People and global heritage on our last wild shores, UNEP/GRID-Arendal, Norway 2005.

access to new
resources ©

new frontlines




Study Site

European Gateway to
Arctic:

e Startegic location
 Coal mining

* Tourist destination
 Centre for polar science

For Poland:

e Polish Polar Station
Hornsund

* A4regional research stations




Global importance

Svalbard
Global Seed Vault

Imigration crisis:
Refugee camps ?

Norwegian politicians propose putting
refugees on Svalbard - remote Arctic
islands with more polar bears than
people

Country's Green Party hopes that putting people on the archipelago will boost employment for the
2,600 people who live there - who are outnumbered by the 3,000 polar bears
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Methods:
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Combination of:
* GIS + aerial photography
e Geomorphological

mapping in Longyearbyen,
Pyramiden, AMUPS, CALYPSO,
HORNSUND
* Environmental Assessments
CVI, Leopold Matrix
e Interviews with locals +

ERVA TIONS research base officers
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Arctic Ocean
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Svalbard infrastructure at risk:

@ townsand heritage sites

' research bases
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Coastal erosion Debris flows and rock falls




Section 12-14: Delta area




Coastal erosion of
anthropogenic shores
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Impact of town development on delta system
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Shoreline retreat linked with change in sediment supply
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Fluvial action
(erosive & accumulative)
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Hornsund — scientific infrastructure at risk of coastal erosion




Digital Shoreline Analysis System — increased erosion
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Coastal zone vulnerable to:
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Modelling sea-level rise scenarios

present-day

1 m SLR

6.5 m SLR



Conclusions

e Svalbard towns and research bases are not prepared for rapid coastal changes
associated with climate warming

* |In Longyearbyen increased coastal erosion may lead to destruction of main road
and several buildings

* Erosion of illegal waste dumps may cause severe environmental changes in fjord
ecosystem (Lonyearbyen, Piramiden)

* Degradation of coastal permafrost and coastal erosion threat for infrastructure of
Polish Polar Station

e Establishment of coastal monitoring programme is of crucial importnace for
sustainable coastal zone management in Svalbard

* Ongoing research seeks to develop these concepts into a new model of High Arctic
coastal dynamics under human impact
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- I stable or aggrading
Slow erosion (erosion 0-1 m/yr)
" Moderate erosion (1-2 m/yr)
B Rapid erosion (erosion 2-10 m/yr)




