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Why is this important ?

S

* Create interdisciplinary geoscientific knowledge about the impacts of permafrost
degradation due to climate change on nature and society.

* Develop a climate change response system that can be adopted by high-Arctic
communities to cope with changing climate and permafrost.
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How to dis:

* Real-time observations of meteorology and permafrost conditions.

* Geotechnical modelling.
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Climate change in Longyearbyen
Observations
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Future climate change in Svalbard
Model data
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Autumn warming: 2016 rainstorms in October and November caused active
layer sliding

' 5000)]3”%355 Tove )
> Deposits up to 4-5 -tk

~(from TLS recording)
_

Omrader med ferdsels- og
oppholdsforbud fra 7.11.2016
s Stengt veg/ gangvag med ferdseistorbud
V////7] omrige som er evakuert og har ferdseisforbud

0

280 Mater

| IS T—

Date 07 4120 ©Ceovelst Longyeartyen 7 v



‘°9’falq_
Z
(@o
3,
%

<
A
3
Z

Main research ambitions in the project
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 What is the sedimentary infilling history of the Longyeardalen valley
and how much ground ice is contained in the sediment?

 What extent of Longyearbyen is underlain by saline soils, what are their
engineering properties and how will sediment behaviour change with

temperature increase?

* How to build the best online permafrost and meteorological response
system with both observations and model input for Longyearbyen?
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Longyearbyen Drilling campaign autumn 2021 + March 2022:
Boreholes drilled: 6

Meters drilled: 177

Meters of core: 29.1

¢ Meters of bag samples: 127 (82 samples) PMC Deep Drilling Sampling
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Drilling campaign spring 2022:
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Response system taking form — observations installed this autumn —
data flowing
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Permafrost borehole
temperatures will be
feeding directly into the
response system
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The response system will include also existing ground
temperature observations in Longyearbyen made for
other purposes




Established permafrost observation under large
infrastructure

Two 45° boreholes reaches 17 m below the
Kulturhuset building for ground thermal observations
with 23 m long boreholes.




Online weather stations
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LONGYEARBYEN
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Online weather stations
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Online small-scale weather stations over
permafrost installations

New compact stations
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Geotechnical modelling

* Landslide susceptibility
based on:

* Real-time
meteorological and
permafrost data: air
and ground
temperature, water
content in active
layer from the
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* Meteorological L2
forecast for coming - i s "
days 0 Hours

Oguz, E. A., Depina, I., Myhre, B., Devoli, G., Rustad, H., & Thakur, V. (2022). loT-based hydrological
monitoring of water-induced landslides: a case study in central Norway. Bulletin of Engineering Geology and
the Environment, 81(5), 1-20.



Permafrost and meteorological climate change response system
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Data collection

Online data portal
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-> Better decision making by

l fc telenor local authorities
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-> Valuable data for research
and education




The permafrost and meteorological climate
change system’s further development and use

lThe climate change response system shall be onllne and available in preparedness S|tuat|ons
W|II aIso be avallable for research educatlon and outreach use once established.
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Potentlal for future development earIy warnmg system tralned with machine learning
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Permafrost temperature observation

Permafrost and meteorologica o)
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