Transport on rivers, ice and permafrost
in Eastern Siberia

Authors:
Lyudmila Lebedeva, junior scientist
Olga Makarieva, senior scientist
David Gustafsson, senior scientist

Melnikov Permafrost Institute, Yakutsk, Russia
Swedish Meteorological and Hydrological Institute,
Norrköping, Sweden
What do we do?
Melnikov Permafrost Institute (MPI), Russia, is a leading research
center focused on the evolution of permafrost in relation to natural
and anthropogenic factors, the thermal and mechanical interactions
between engineering structures and frozen grounds and other
permafrost-related processes. MPI conducts research in support of
major industrial developments in permafrost regions, such as
hydropower, construction, oil and gas fields, uranium and diamond
mines. Today, MPI continues to seek solution to the challenges from
climate change and increasing human activities poses, related to
permafrost and its impact on communities in Eastern Siberia
including the largest (>300 000 people) city in continuous permafrost
– Yakutsk.
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How will climate change impact us?
Mean annual air temperature has increased from -10.4 °C (19511978) to -8.7 °C (1979-2012) according to meteorological record in
Yakutsk. Precipitation doesn’t show any significant change.
Roads constructed on ice-rich permafrost are especially
vulnerable to climate warming as deeper summer-ground thaw could
lead to road damage and collapse.
Rivers are important transportation routes in many parts of
Siberia, both in winter and summer, due to the absence of railway,
bridges and limited number of roads on land. Many settlements are
only accessible by rivers and air in summer. The navigation season as
well as winter river ice roads are dependent on river ice break-up and
freeze-up dates as well as ice thickness.

Why do we need climate change information?
Readily available climate information of high quality from C3S is
crucial for assessment of current state and projection of future
changes of climate-controlled variables such as river ice break-up,
freeze-up dates, ice thickness and ground thawing depths. River ice
break-up, freeze-up dates and ice thickness are important for
operation of ice roads and ferry at the main transport hub in Yakutia
– Lena River at Yakutsk since there is no bridge over the Lena River.
Ground thawing depths control road stability in the most densely
populated central part of Yakutia.
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User story and interest in C3S Global Service:
Climate forcing data from the CDS and local data will be used to produce CIIs for historical and future periods representing river ice break-up and freezeup dates, river ice thickness at the Lena River at Yakutsk as well as ground thawing depths, duration of ground thawing and freezing and soil ice/water
content in several dominant landscapes crossed by three main roads in Central Yakutia based on the local and regional applications of the Hydrograph and
HYPE hydrological models. Local observational data will be used for quality assessment of the produced CIIs for historical period. It is assumed that the CIIs
for future period will be of the same quality as those for the historical period. Results will be communicated with local authorities and stakeholders for better
operations of ice roads, ferry routes and land roads constructed on the ice-rich permafrost.

