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Hydrologic response of permafrost regionsin Eastern Siberia on climate change
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The project isaimed at estimation of hydrologic consequences of climate warming in
permafrost regions of Eastern Siberia based on hydrological models adapted for permafrost
conditions.

Brief content.During decade significant global climate warming is observed. Climate warming
was largest in the Northern Eurasia including permafrost regions of Eastern Siberia. These
changes include winter temperature as well as winter and fall precipitation increasing and ground
temperature rising. Changes in regional climate are accompanied by changes in river runoff
within Eastern Siberia.

Climate model projections of the future climate changes related to increasing of greenhouse
gases in the atmosphere show that permafrost regions of Eastern Siberia could have one of the
greatest change response. Regional climate warming will cause considerable of ground
temperature rising and permafrost thawing. Mentioned changes could bring river runoff changes,
changes of water regime. Possible changes of the freshwater and heat inflow to Arctic has
potentially important implications for ocean circulation and climate.

The features of processes responsible for regulation of water cycle in permafrost regions,
numerous direct and inverse links as well as hydrological consequences of climate warming were
not studied sufficiently till now.

Planned result. Scales and geographical features of hydrological changes in permafrost regions
of plain taiga of Eastern Siberia caused by warming of climate projected by Atmosphere-Ocean
General Circulation Models (IPCC, 2001) with corresponded transformation of permafrost and
vegetation cover as well as hydrogeological conditions.

Planned studies. The hydrology-related consequences of climate warming will be evaluated at
the level of comparatively small (up to several thousand square kilometers) river basins (Scale
A) based on a detailed, physically based hydrological model [Motovilov, 1998], as well as at the
level of larger regions several hundred thousand square kilometers and more in size (Scale B)
based on a macroscale hydrological model featuring simplified description of processes
[Georgiadi, Milyukova, 2000, 2002]. The specific feature of the approach is elaboration of
parameterization of hydrological processes in models with regard for landscape heterogeneities
of characteristics and parameters of permafrost.



