Using Svalbard as show case
of environmental changes in the High Arctic

- The State of Environmental Science in Svalbard (SESS) report

The Svalbard Integrated Arctic Earth
Observing System (SIOS) is a
I"|| distributed international research
infrastructure for Arctic Earth System el
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www.sios-svalbard.org measurements in and around Svalbard.

B - . . Permafrost drilling near

CHAPTER 1 3 Barentsburg by the Russian
team led by Dr. Nikita Demidov.

: B. Janssonhaugen

The annual SESS report summarises the current state of
Earth System Science in Svalbard, highlights research
needs, and recommends future investments in the
Observing System.

Permafrost thermal snapshot and active-layer
thickness in Svalbard 2016-2017

Permafrost plays an important role in the Earth System underlying 25% of the terrestrial parts
of Planet Earth. It is a thermal condition occurring in the ground in cold regions, and is defined as
ground (soil, sediment, or rock) that remains at or below 0°C for two or more consecutive years.

The target audience is researchers, policy makers and
other stakeholders.

We have for the first time gathered information from all existing permafrost observation
infrastructure in Svalbard. We report on the two essential climate variables (ECVs) for
permafrost, the permafrost thermal state and the active layer thickness based on the
existing permafrost monitoring sites in Svalbard. Several new boreholes were established
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in different parts of western Svalbard during The permafrost borehole sites in Svalbard. Image A was taken during the drilling of the
the last years, thanks to efforts from Italy, DBNyAlesund borehole.
HIGHLIGHTS Russia, Germany, Poland and Norway. These
Svalbard permafrost temperatures ranged during boreholes have allowed us to compare the
2016-2017 from -1.1 to -5.2°C at 10-20 m depth. . . 5
The thickness of the active layer ranged from 49 to permafrost ECVs from sites in Ny-Alesund, o
300 cm. Active-layer freeze-back durations varied Kapp Linne, Barentsburg, Adventdalen faseliE N e bt e rS re O r Wa S re e a S e I n
from 18 to 140 days, reflecting the particularly Previous and present observations focus on under-  In addition to the presented ECVs for permafrost,

and Hornsund through the hydrological

warm, wet and long-lasting autumn 2016. standing permafrost conditions near to settlements  ground-ice content is a key parameter for assessing the

year 2016-2017. We have studied ground and research stations in western and central Svalbard.  response of permafrost landscape to changes in climate.
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temperatures and interpolated acﬁve—layer However, grpund thermal conditions there are likely not Wher.e permafrogt cohtalns an abundance of |C§,
) . i representative for the northern and eastern reaches  warming and thawing will lead to marked geomorphic
AUTHORS thickness in 11 boreholes, and two active-

of the archipelago, where the climate is considerably  change. In flat areas, ground-ice degradation can result

HH Christiansen Norway) layer monitoring grids. Svalbard has the cooler and climate development might be different.  in thermokarst (the process by which characteristic
(UNIS) M Osuch (IGF PAS) Future observations efforts will therefore focus on  landforms result from the thawing of ice-rich permafrost

; ° °
GL Gilbert (UNIS) J Boike (AWI. HU) warmest permafrost this far north. characterising permafrost environments in northern  or the melting of massive ice). On slopes, excess water PO I a r N I ht We e k I n
N Demidov (AARI) and eastern parts of Svalbard. Including such areas will  released during ground ice melting, particularly of the

M Guglielmin (Insubria most likely allow observations of the full diversity of  top permafrost, can initiate landslides.
Univ) permafrost conditions throughout the entire Svalbard
K Isaksen (MET landscape. L N I 2
ongyearbyen, Norway. Issue
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Is due January 2020

An example of the popular science summaries of the SESS report

Core objectives: The SESS report leads to: Global relevance of the SESS report:
e |nterdisciplinary studies e Joint prioritisation for future e Summarises long-term monitoring
e Harmonised observations Investments to understand Arctic and global
e |Interoperable data e |ncreased scientific impact changes
e Joint scientific priorities e Efficient use of resources e Showcases Svalbard as ideal
e Optimised research e |[ncreased international location for monitoring gradients
Infrastructure cooperation and fluxes
e New or improved data products e Provides condensed knowledge for
e New research infrastructure International decision makers

SIOS is a consortium of institutions with research infrastructure in and around Svalbard, building bridges across disciplines and national borders.
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