DEFROST PhD-positions (3 or 4 years)
Land surface – atmosphere energy exchange in sub-arctic and arctic environments. 

Getting the energy exchange between the Earth’s surface and the atmosphere right is crucial for weather forecast as well as for climate modeling. Changes in snow conditions and soil frost and thaw will have an impact on radiation components as well as on the turbulent fluxes of sensible and latent heat. The changes that might occur in energy exchange processes due to changes in climate, might offset or amplify the corresponding changes in exchanges of greenhouse gases. The student will have access to and be responsible for the operation of a number of energy exchange measurement stations in the sub-arctic and arctic region in the Nordic countries. Data from these stations together with data from other measurements networks will be used to study how variations in the cryosphere are affecting the energy exchange in this region.

Academic base: Lund University, Sweden 

Contact person: Anders Lindroth anders.lindroth@nateko.lu.se
Comparative studies of feedback mechanisms.

The aim of the PhD position is to enhance our knowledge about the role and magnitude of climatic feedbacks in the sub-Arctic and Arctic region. Emphasis will be put in permafrost thawing, ecosystem dynamics  and thermokarst effects on CO2 and CH4 exchange, from the wetlands and smaller lakes across different latitudes in the Arctic. Candidates with a strong background in ecosystem dynamics, micrometeorology, GIS  or related topics will be preferred.

Academic base: Copenhagen University, Denmark
Contact:  Thomas Friborg tfj@geo.ku.dk 

Molecular fingerprinting of yedoma organic matter degradation (already started)
Pleistocene permafrost called yedoma (loess soil with high carbon content) is covering a large fraction of the coastline of the East Siberian Arctic. This permafrost is subject to thermal abrasion/thawing and is both degraded at site and presumably after erosion into the coastal Arctic Ocean.  This fellowship will investigate the degradation of Siberian coastal yedoma using molecular, isotopic and environmental mass balance approaches, as well as through incubation experiments.
Academic base: Stockholm University, Sweden

Contact person: Örjan Gustafsson orjan.gustafsson@itm.su.se 
Seasonality of GHG fluxes, length of growing season and connections with the cryosphere (already started)
We seek a highly motivated candidate for analysing greenhouse gas (GHG) fluxes from a gradient of measurement sites from the high Arctic to sub Arctic, within the Nordic Centre of Excellence project DEFROST. The study should be specifically devoted to the seasonality of GHG fluxes (primary focus on CO2 and CH4). The analysis should bring in ancillary information regarding temperature, precipitation, surface hydrology, permafrost thermal state and vegetation dynamics as a means for interpreting the GHG exchange. Focus is on the interplay of snow package, air and soil temperature and soil water content controlling the length of the growing season, especially in spring, and the concurrent effects on soil and vegetation and hence GHG exchange.
Academic base: Aarhus University, Denmark

Contact person: Mikkel Tamstorf mpt@dmu.dk 

Ground thermal regime in permafrost landform at DEFROST permafrost field sites
This Ph.D. fellowship, which will be based in Svalbard at UNIS, will study and compare the thermal processes occurring in different permafrost landforms across the Nordic area at DEFROST field sites in Svalbard, Zackenberg, Abisko, Tavavuoma, Tarfala and their links to the present climate in particular to the snow dynamics. He/she will study the influence of snow on the ground thermal state and the annual freeze-thaw processes. There will be potential for close cooperation with other DEFROST field measurements such as the meteorological measurements. This Ph.D. fellow will use the existing borehole instrumentation, establish some new boreholes where needed, use water content instrumentation, use automatic digital camera observations and determine the permafrost ice content and type in key periglacial landforms. He/she will be responsible for arranging all DEFROST permafrost borehole data into the NORPERM database.
Academic base: University of Svalbard (UNIS), Norway.

Contact person: Prof Hanne Christiansen: Hanne.Christiansen@unis.no 

Landscape partitioning and lability mapping of soil organic matter in permafrost terrain (DEFROST field sites)

This PhD fellowship will investigate total storage, landscape and soil horizon partitioning, age and potential decomposability of soil organic matter (SOM) at DEFROST study sites characterized by a gradient in ground conditions, from isolated to continuous permafrost. Special attention will be paid to characterizing, defining and mapping soil lability classes across the landscape and the different field sites. Quantity and quality of SOM will be linked to periglacial processes investigated at the same sites. Field sites include Svalbard (Adventdalen, Kapp Linné), Greenland (Zackenberg, Nuuk) and N-Sweden (Abisko-Taavavuoma-Tarfala). The new soil carbon data will represent an important contribution to the Northern Circumpolar Soil Carbon Database (NCSCD).
Academic base: Stockholm University, Sweden

Contact person : Peter Kuhry  peter.kuhry@natgeo.su.se
Fluxes between sea-ice and atmosphere 
This PhD fellow will investigate the fluxes of CO2 between the sea-ice surface and the atmosphere in Arctic coastal waters and the parameters influencing or driving the fluxes. The fluxes at different seasons will be investigated because fluxes are hypothesized to depend on the ice-temperature and possible the pCO2 levels below the ice. Furthermore high fluxes are expected to occur during ice melting. Experimental studies to understand processes driving the exchange including study of the energy budget will form the basis for the study which will lead to a parameterization of CO2 fluxes. The parameterizations will be tested in a regional model (eg. WRF, DEHM-CO2), thus part of the PhD study will comprise experimental work and part will comprise modelling work.
Academic base: Aarhus University, Denmark

Contact person: Lise Lotte Sørensen LLS@DMU.DK
Biogeochemistry of amorphous silica

The PhD project will investigate amorphous silica (ASi) accumulation and recycling in Arctic boreal and tundra ecosystems in the context of climate change and permafrost thawing and the interactions with other nutrient cycles. High latitude continental ecosystems are well known as important reservoirs of organic carbon in tundra and boreal soils. These ecosystems are also hypothesized to contain globally significant quantities of ASi. In the warming climate we are experiencing today, the area of permafrost is likely to be significantly reduced with potentially large quantities of dissolved silicate released along with the nutrients N and P during organic matter decomposition.
Academic base: Lund University, Sweden

Contact person: Daniel Conley daniel.conley@geol.lu.se 
Ecosystem-atmosphere modelling of pan-Arctic methane exchange under present and future climate
The research will be based on the further development of an advanced regional climate-ecosystem model and its application to across the Arctic. Simulations under recent historical and potential future climate forcing will evaluate the potential for coupled changes in climate, vegetation patterns, ecosystem hydrology, permafrost distribution and trace-gas (CO2 and CH4) exchange of high-latitude ecosystems to feed back to the climate system, amplifying or attenuating climate change regionally and globally.

Academic base: Lund University, Sweden

Contact person: Ben Smith ben.smith.lu@gmail.com 
Study of fluxes and processes below the sea-ice, exchange between ice and sea, chemistry in ice and below ice (already started)

This PhD will investigate brine and gas dynamics at the sea ice – water interface using a newly developed underwater eddy correlation system and CTDs. One of the main questions is to figure out where the brine and carbonate compounds goes. The focus of the Post doc will be physical oceanography making the bridge between small-scale fluxes and regional processes.

Academic base: Greenland Climate Research Centre and University of Southern Denmark Contact: Søren Rysgaard SoRy@natur.gl 

DEFROST Post-Doc Fellowship (18 months)
Arctic greenhouse gas biogeochemistry

Time: 2012-2015

The environmental  factors (temperature, moisture, botanical characteristics) regulating carbon and nitrogen dynamics  and greenhouse gas fluxes (CO2, CH4, N2O) of permafrost affected soils will be studied with special emphasis on peat soils. There will be both field and laboratory experiments on C and N dynamics including application of stable and radio isotopes.  The work will be conducted at the study program sites in Scandinavia (Kevo, Finland;  Abisko, Sweden) and/or  Russia (Seida, Komi Republic).
Host Institution: University of Eastern Finland, Kuopio campus
Contact person: Pertti Martikainen pertti.martikainen@uef.fi 
Development of standard methodologies for eddy covariance flux measurements of CH4

Description: The Fellowship will develop common standardized measurement protocols for instrument selection, operation, data analysis, error analysis and reporting and gap filling for CH4 fluxes measured in wetlands, lakes and forest ecosystems by eddy covariance (EC) technique.

Qualifications: The candidates must have a PhD in micrometeorology, ecology, atmospheric science, or relevant field, and should have outstanding quantitative skills such as experience in eddy covariance, programming (Matlab), database development, micrometeorology or atmospheric physics. The candidate also is expected to have a strong publication record in international peer-reviewed journals.

Duration: 18 months. Salary and benefits are competitive and based on UHEL standards.

Host institution: Dep. of Physics, University of Helsinki (UHEL), Finland.
Contact person: Ivan Mammarella, Dep. of Physics, University of Helsinki (ivan.mammarella@helsinki.fi).
Modelling methane and carbon dioxide fluxes released from the Siberian Arctic Shelf seafloor

The East Siberian Arctic Shelf is a methane-rich area that encompasses more than 2 million square kilometers of seafloor in the Arctic Ocean. To study the spatial and temporal variability of the air-sea fluxes of CO2 and CH4 over the Siberian Arctic Shelf in present and future climates a sub-sea permafrost module will be developed and implemented into an existing regional three-dimensional sea-ice – ocean circulation model. The model results will allow the calculation of horizontal transports, budgets, and the response time scale of the shelf-bottom water due to thawing subsea permafrost in warming climate. The work will be linked to planned process studies and field campaigns. The successful candidate should have demonstrated experience on ocean research and numerical modeling and good programming skills.
Host institution: Swedish Meteorological and Hydrological Institute

Contact: Markus Meier Markus.Meier@smhi.se 
Permafrost feed back processes in a regional climate model
The research will be based on the further development of a very high resolution advanced regional climate model and its application to specific Arctic sub-regions. Simulations under recent historical and potential future climate forcing will be made in order to evaluate the potential for coupled changes in climate and both terrestrial and sub-sea permafrost conditions. The University of Fairbanks GIPL distributed permafrost model will be implemented in the regional climate model HIRHAM5 coupled to the ocean model HYCOM. The successful candidate should have demonstrated experience on geophysical research and numerical modeling and good programming skills.
Host Institution: Danish Meteorological Institute
Contact: Jens Hesselbjerg Christensen jhc@dmi.dk
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