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Climate change in northern latitude 

An increasing threat
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Land use intensification

Land degradation and 
desertification

GHG emissions

Climate change over land

        The increasing demand for 
food led to the rapid 
intensification of agricultural 
land use. Since 1961, the use of 
inorganic fertiliser increased 
nine-fold and the use of 
irrigation water doubled.

Food systems
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Used forest
22% (16-23%)
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Land use and anthropogenic climate change

  A      Human use affects 72% 
(69-76%) of the global, ice-free 
land surface (130 Mkm2).
Since 1961, 5.3 Mkm2 of natural 
land (equivalent to about 2/3 
of the area of Australia) were 
brought into agricultural use, a 
rate unprecedented in human  
history. 

        Land use change has been
driven by increases in food,
fibre and timber production
arising from the demands of
an increasing population and
dietary changes. Since 1961,
the consumption of meat
more than doubled and since
1975, the prevalence of the
population who are
overweight nearly doubled.

        Land use change
has contributed to
land degradation and 
desertification. The extent of 
inland wetlands has declined 
to 70% of the extent in 1970 
and the number of people 
living in desertified areas has 
increased by nearly 300%
since 1961.

        Since the late 19th century, 
global warming over land has 
been 1.41°C (1.31-1.51°C ), 
substantially larger than the 
global mean warming of
0.87°C (averages for 1881-1900 
vs. 1999-2018).

        An estimated 24% of total 
anthropogenic greenhouse 
gas emissions (2003-2012) 
derive from land use. Since 
1961, CH4 emissions from 
ruminant livestock have 
increased by 1.7 times and 
N2O emissions from nitrogen
application have more than 
doubled. CO2 emissions from 
land-use change (mostly 
deforestation) decreased in 
the early 1960s and
stabilised at high levels
(1.5 ± 0.7 Gt CO2 yr-¹, 
2008-2017).

Observed warming in Russian Federation



Increasing warming per decade 



Enhanced hydrological cycle



The future of Climate – the need of negative emissions
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Increasing spots of continentality







•A general climate warming trend has occurred in Russia over the past 40 years with an average decadal
increase of 0.61 °C, corresponding to about 2.5 times the global average increase.

•At the same a general enhancing of the hydrological cycle with increasing precipitation has been
observed across Russia (+2.2 mm per month per decade), particularly in the Central Far East. A slight
decrease of precipitation was observed in central and southern European Russia. Extreme events and
hydrological hazards increased by almost 3 times between 2000 and 2018.

•Future climate change projections show in all scenarios both at medium (2036-2065) and long term
(2070-2099), a continuation of the observed past warming trends with good confidence across models.

•Cumulative precipitation continues to increase on average across Russia with stronger enhancements in
Siberia and projected decreases in Southern European Russia. However, climate variability and related
extreme events are projected to increase particularly in the central and far east region of Russia.

•Potential increase of continentality climate events will affect Central Siberia regions

•Increase of evapotranspiration across northern regions may create water limiting conditions for forests

Main messages


