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Introduction
Permafrost temperatures have been reported to be increasing in the artic
and sub-artic environment. Mean annual air temperatures in the regions
north of 65◦N have increased by about 2 - 3 ◦C since the 1950s [1]. At
the northernmost part of Sweden in the Abisko area, data from the bore-
holes show that the ground temperature in the upper and lower part have
increased by 0.4◦C to 1◦C between 1980 and 2002 [2]. The high temper-
atures results in permafrost degradation. Thawing permafrost affects the
physical, chemical and biological processes within this environment.
Permafrost is frozen soil where the ground temperatures remain at or be-
low 0◦C for two or more consecutive years. The permafrost thaws and
freezes seasonally due to the influx of heat energy from the ground surface.
The thawing process generates an active layer above the permafrost. The
groundwater from this active layer is called supra-permafrost water. The
properties of near-surface permafrost can be determined by field and lab
experiments. The results from the experiments provides the necessary in-
put data to conduct numerical studies that could capture the evolution of
permafrost in the future.
The Master thesis main goal is to conduct a characterisation study of per-
mafrost mounds at Abisko, Sweden. The geological, thermal and hydraulic
properties of permafrost is to be determined. The master thesis will involve
installation of temperature, soil moisture and heat flux sensors along the
vertical and spatial profile. The geological, thermal and hydraulic prop-
erties of the soil will be conducted by collecting soil samples at different
vertical depths.
The project will also include a two weeks research stay at the
Abisko research station, Sweden.

Research Questions
• What are the typical methods to characterise permafrost mounds?
• What is the existing status of permafrost related measurements? What

are the typical subsurface properties? at the Abisko research station
• How can we experimentally design the layout of installing sensors and

determine adequate locations for soil profiles?

Monthly Milestone Plan
• Literature review of the methods to characterise permafrost.
• Literature review of the existing infrastructure at the Abisko research

station.
• Selection and testing of sensors and equipment.
• Installation of sensors and collection of soil samples.
• Conducting lab experiments on the soil samples.
• Thesis preparation - writing and presentation.

Beneficial Skills
• Background knowledge - Hydrogeology
• Accustomed to working in cold environments
• Field and lab work experience is favourable

TransTiP Project
The IRTG ”Geoecosystems in transition on the Tibetan Plateau”
(TransTiP) is an international research training program which grants Ger-
man and foreign students an international education within the cooperative
environments of Technische Universität Braunschweig, Leibniz Universität
Hannover and Friedrich Schiller University Jena. TransTiP project main
research interests are on Sediment fluxes, Carbon fluxes, Water fluxes and
water quality. Our project focuses on water fluxes on different scales in
alpine catchments.

Figure 1:Conceptual model of permafrost related parameters

Figure 2:Lowland permafrost monitoring sites in the Abisko area [2]
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