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A key aspect of global warming in permafrost regions is the associated transport of heat into the ground and its
impacts onto permafrost properties, especially in the presence of ground ice. Melting of ground ice in excess in-
duces the formation of thermokarst lakes and their connecting rivers, which, in return, increases the complexity
of such natural systems. Such processes primarily affect active layer depth evolution and heat transport into the
ground through the presence of water affecting heat transport. Knowledge about these processes is crucial to assess
impacts and feedback mechanisms involved in global warming, in particular with respect to carbon transfer. While
lakes and related heat transport into the ground have recently gained a lot of attention, the role of river systems and
their intricate hydrological characteristics is hardly addressed. However, such river systems play a significant role
in the redistribution of heat and water and associated mass transport processes. They also provide a great oppor-
tunity to specifically investigate how meteorological variability and resulting river flow, and changes in landscape
morphology affect heat transport into the ground and how the river influences the thermal state of a valley. To
address these issues, a study site in form of a river valley between two thermokarst lakes was initiated in Cen-
tral Yakutia in 2012. Measurements include thermal and hydraulic state variables, active layer depths, various soil
properties, and were recently complemented by ground penetrating radar and electrical resistivity measurements.
We used these data to first calibrate and validate a 2D hydro-thermal model of the soil. In a second step, we
investigated how changes in river width, either through variability in meteorological forcing, or in river valley
morphology affect the evolution of active layer depths and heat transport into permafrost. The results highlight an
intensive spatial variability along the course of the river that could not be assessed by the spatially limited in situ
measurements alone.


