[wassac ) Permafrost in the Nordic area
» with special focus on TSP NORWAY results
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The 38 m deep borehole at the strandflat in Kapp Linne, Svalbard
(6 m sediment over bedrock)

- ” o - . > v; z.
. 52 P &2 v &
& 2 - z . R S
P e ¥ -y -

- e T . L7 el 2T poh s P :
. A i Ay % )
X o . e s
’ ™
L A
M, s 4 - > Ay
. -




Hand coring in NE Greenland at Zackenberg Research Station
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Short 3 m temperature string installation in borehole in Zackenberg, NE Greenland




Permafrost snapshot from
Northern Scandinavia:

Minimum, mean

and

maximum temperatures

2007-2009

TSP monitoring in boreholes, Northern Norway

- Borehole logging in old boreholes s
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« Drilled and instrumented 12 new holes, in total 161.2 m
< Instrumented existing boreholes, in total 61.7 m

+ PYRN-TSP borehole, 57.5m

< In total 280.4 m instrumented for thermal monltorlng

- Borehole depths ranging from 2.5 to 57.5 m
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IPA permafrost map

Sporadic permafrost, high ground ice con
@4 cContinuous permafrost, low ground ice cc
Elevation (m a.s.l.)

High - 1810
—

Low : 0

 Discontinuous permafrost regional
limit from 1000 m asl in the west to
550 m asl in the eastern parts.

* Relatively warm permafrost, but
colder at higher elevations entering
the continuous permafrost zone

» 7-10 m thick active layers
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Troms: Lavkavagge (766 m a.s.l.)
Depth: 14.0 m

Borehole temperature monitoring
Automatic camera
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Lavkavagge 766 m asl
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Snow cover influence
The snow cover monitoring using automatic cameras -
at the Lavkavagge 766 m borehole
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Nordnes undersgkelser

Geofysikk: 2D resistivitet og seismikk




Nordnesfjellet

Profil 3
Resistivitet
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Seismics show low velocity above 40 m, but with vertical zones
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Nordnes Permafrost 19840901-19850831
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Boreholes at Nordnes 2008-2009
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Snow cover data from UAV
Kolibri Geoservices
www.geokolibri.com
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NTPS5 air temp. in cracks 796 m asl
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NTP6 air temp. in cracks 745 m asl
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Shock logger Tinytag data from Nordnes 2005-2010
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Nordenskidldsland Permafrost Observatory Svalbard
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Kapp Linné

KL-B-1 bedrock
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38.8m
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A m
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«KL.B-4 snow in sed.
2.8|r}|

Tinytags

Legend

@ TSP Boreholes
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 Drilled and instrumented 15 new boreholes for thermal monitoring, in total 265.5 m

» Borehole logging in deep CO, project boreholes to 800 m
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Permafrost thermal
state in Svalbard
2008-2009:

Minimum, mean and
maximum temperatures

* Boreholes in sediment and
bedrock and different
landforms

« Continuous permafrost
from -2.3°C on the west coast
to -5.6°C in central areas

 Active layer 0.8to 2.5 m



Two boreholes in Adventdalen 500 m apart

OCT-1 2008 JAN-1 2009 APR-1 2009 JUL-1 2009

Loess terrace,
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sheet,

7 m sediment
over
bedrock
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Three boreholes on the strandflat at Kapp Linne 300 m apart
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Depth (m)
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-11 | over bedrock
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Tavvavuoma, (T2T10) Sweden, 555m asl Kursflaket (BH1), Abisko, Sweden, 355 m a.s.l.
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« Warm and thin permafrost in organic-rich peat ; ;
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Palsas around Kevo research station, Finland




Vaisjeaggi permafrost monitoring site, Kevo, Finland

Temperature (°C)
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Palsa in Neiden, Finnmark, N Norway







Panasonic




Depth {m)

Permafrost annual thermal snapshot in southern Norway 2008-2009

Juvvass area (PACE and BH2), southern Morway Dalsnibba and Dovrefjell, southern Norway
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« Altitudinal permafrost temperature gradients:
-2.5°C at 1900 m asl to -0.3°C at 1500 m asl
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Permafrost thermal snapshot in Iceland 2007-2009

Hagdngur , lceland, 900 m a.s.l. Saudafell (near Snafell), lceland, 900 m a.s.l Gagnheidi , Iceland, 1000 m a.s.l.
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 Measured in bedrock with sediment cover

Permafrost warm and discontinuous
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* Active layer thicknesses: 2-4 m.
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Permafrost snapshot in western Greenland 2008-2009
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Permafrost thermal snapshot in eastern Greenland 2008-2009
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Temperature [°C]

« 3 m boreholes in sediments (severe instrumentation problems)
» Continuous cold permafrost -8°C, coldest permafrost temperature in the Nordic area !

* Active layer thickness 0.8 m
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Bedrock thermal state
2008-2009

Gruvefjell 450 m asl

Kapp Linne 10 m asl
Tarfala 1550 m asl
Iskoras 600 m asl

Kistefjell 990 m asl
Nordnes 908 m asl

— Janssonhaugen 270 m asl

Lavkavagge 766 m asl




Long-term permafrost temperatures in the Nordic area —
mainly from the PACE EU project
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Circumarctic permafrost temperature series
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Figure 3 Time series of mean annual ground temperatures at depths between 10 and 20m for boreholes throughout the circumpolar northem permafrost
regions. Data sources for North American, Russian and Nordic sites are Smith er al. (2010), Romanovsky er al. (2010) and Christiansen e al. (2010)
respectively. C, Canadian site; A, Alaskan site; R, Russian site. The Svalbard site is Janssonhaugen, which is also called PACE-10 (Isaksen er al., 2007).
Measurement depth for Russian boreholes and 85-8A is 10 m, Gulkana, Oldman and Alert are 15 m, and 20m for all other boreholes. Coordinates for borehole
locations are: Z5-124 — 67.4°N 63.4°E; 85-8A - 61.6°N 121.1"W; Gulkana — 62.2°N 145.5°W; YA-1 - 675N t4°E; Oldman — 66.4°N 150.6"W; Happy Valley
— GO 1°N 148.8"W: Svalbard — TR.2°W 16.5°E; Deadhorse <7T0.2°N 148.5"W; West Dock — 70.4°N 148.5"W; Alert — 82.5°N 62.4°W.

(Romanovsky et al., 2010)
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NORPERM = Norwegian Permafrost Database
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Conclusions and perspectives

- Large areas with permafrost temperatures close to 0°C

- Warmest permafrost temperatures at sea level in Svalbard same as in
In the higher parts of the mountains in mainland Scandinavia

- Significantly warmer permafrost in Svalbard compared to NE Greenland

- Warm sporadic permafrost in organic-rich peat deposits —palsas, peat plateau
below the regional permafrost limits

- Potential for better permafrost modelling and then to produce a first detailed
Nordic permafrost map

- Need for a common Nordic permafrost database.
The Norwegian permafrost database, NORPERM could be expanded.
Data to be included in the Global Terrestial Network for Permafrost GTN-P

- Future use as baseline for assessments of changes in a Nordic Permafrost
Observatory, potentially as part of SAON, SIOS and other relevant arctic networks.
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Bedrock and sedimentary geology over large parts of Svalbard
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Mior. *  THE GEOLOGICAL STRATIGRPHIC The Svalbard geology reflects repeated
RECORD OF SVALBARD . .
— i N events of rock formations, tectonics and

. major environmental shifts through its
it % long history
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60% of Svalbard is glacier covered




GLACIODYN 2007 - 2010
The dynamic response of Arctic glaciers to global warming

Field investigations — remote sensing — modeling

Mass budget — surface mass balance and dynamics (calving flux)

Main project goals

« Calculate future changes in freshwater transport from glacier and thus improve
the estimation of global sea level changes

« Understand how glacier dynamics respond to climatic changes
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Processes

Kronebreen - calving
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Pairs of time-lapse digital cameras:

* High resolution
velocity and strain records



Objectives

Reconstruct the former ice sheet geometry on Svalbard, to deliver new terrestrial
data of the ice sheet development in the Svalbard region:

-) Mapping glacial trimlines in selected mountain areas

-) Dating trimlines by means of cosmogenic nuclides (CN) in order to constrain the
vertical dimensions of the last ice sheet inland

-) CN dating and bedrock source analysis of erratic boulders in order to constrain
the age of deglaciation and ice flow directions during the late Weichselian



Marine Geoloqy research focus:

Dynamics and deglaciation history of the former marine-based Svalbard-Barents
Sea Ice Sheet - implications for the stability of the West Antarctic Ice Sheet

Offshore gas/fluid seeps in Svalbard — origin, distribution, sedimentology and
geochemistry

Holocene environmental change - implications of aeolian deposits in the marine
sediments

—_ T e -3 =

fishore gas/fluid seeps in the Arctic

the Svalbard-Barents Sea lce ., -
Sheet




Arctic marine geology cruise at UNIS
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AG-330 Permafrost and Periglacial Environments







AG-330 students studying the snow during a field exercise

Max, an UNIS Ph.D. student on
snow and snow avalanches !
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AG-330 students on excursion on snow mobiles
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AG-330 has world class lecturers, working in different parts of the Arctic !




| Master thesis possiblities combining fieldwork and supervision at UNIS with
your home university — you still obtain your degree from your home university
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So we look very much forward to seelng you at UNIS" it
to follow in the footsteps of many other comlng arctic researchers -
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