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Climate change and new land
deformation patterns

A few studies demonstrated that climate change leads to changing weather patterns and the frequency of
extreme events, such as extreme temperatures, increased precipitation, draughts, floods and hurricanes-
tropical cyclones, storms, typhoons.
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IPCC (UN’s Intergovernmental Panel on Climate Change) in its “Weather and Climate extreme events in a Changing
Climate” report suggests that there is "high confidence" that humans have contributed to increases in precipitation
associated with tropical cyclones, and "medium confidence" that humans have contributed to the higher probability
of a tropical cyclone being more intense.

Changing weather patterns and in particular
increased precipitation are well understood
but they also cause new types of land
deformations or changing land deformations
patterns, which are much less studied.

Their emergence, however, pose serious and
unexpected (and not prepared for) threats to
the safety of the societies.
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surface. And melting permafrost causes large scale deformations posing a threat to the infrastructures,
which were built on the assumption that frozen soils would not move.



Exemplary is the 2020 Norilsk Nickel accident, when melting permafrost led to a deformation of an oil
reservoir, which cracked open and produced over 20,000 tons of diesel into the surrounding lakes and rivers
and ultimately into the Arctic Ocean. The very modest estimate of the environmental damage is $1,5Bn.

In our last Newsletter we have
highlighted the importance of the
preparedness for the changing
weather patterns and the new types
of challenges they bring about, as
well as the importance of the
preventive monitoring using the
latest technologies and in particular
remote sensing, which allows early
risk identification over vast areas.

Norilsk Nickel reservoir after the catastrophe.

Some articles emerged recently, which discuss an interesting phenomenon of so called “underground climate
change” or a change in the underground soil temperatures, which lead to displacements of the ground and
consequent deformations under the buildings and infrastructures in the urban areas. The phenomenon is
new and potentially can be a contributor to the damage in the areas, which already suffer from subsidence
or other types of land displacements. We will discuss this new phenomenon in detail in next Newsletters.
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