THE MAJOR SOIL TYPES OF THE NORTHERN CIRCUMPOLAR REGION
A Contribution to the International Polar Year 2007-2009

Major soil types of the northern circumpolar region
The striking map on this poster depicts the major soil types of the northern circumpolar region according to the
World Reference Base for Soil Resources classification and correlation scheme. The purple regions denote the
presence of Cryosols, permafrost-affected soils covering the arctic deserts, tundra and the boreal zones. The
widespread olive-grey of the Histosols (organic soils), together with the bluish tones representing Gleysols and
Stagnosols, indicate that large areas of the northern circumpolar region are wet in nature. The thin turquoise strips
that cut the map are Fluvisols on the floodplains of the major rivers that drain the landscape. The widespread
green areas represent Podzols which are developed under coniferous boreal forests on course-textured, quartzrich deposits. The distribution of fine-textured Albeluvisols and Luvisols under boreal coniferous and mixed forests
zones are shown in pink and orange respectively. The red colour on the map indicates the locations of Andosols
and areas of volcanic activity in the region. To the south, Phaozems, Chernozems and Kastanozems are associated
with milder climates and extensive grasslands. The white area in the centre of the map depicts the typical maximum
extent of sea ice during the winter.
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Soil in northern latitudes and climate change

    
    



An aerial view of patterned ground in the Mackenzie River
Delta, Northwest Territories, Canada. The light green area
in the foreground corresponds to low-centred polygons
whose surfaces are bowl shaped while the darker area in
the upper third of the photograph contain high-centred
polygons which have dome-like surfaces. The cracks in
the landscape are associated with ice wedges that are
filled with meltwater in the summer. (CT)

Peatlands are common in the boreal and subarctic
regions. The photograph shows a raised peat bog
on the tundra of northern Russia. (AL)


























 

 





















Permafrost-affected soils, covering over 11 million km2 or more than 8% of the Earth’s land surface, occur under a
wide range of moisture conditions and landscapes. In such soils, the upper portion of the profile freezes and thaws
annually (the active layer); the lower portion remains permanently frozen (the permafrost).



The cold climate of the northern circumpolar region reduces microbiological activity in the soil thus inhibiting the
decay of organic remains. As a result, significant accumulations of partially decomposed vegetation residues can
occur on the land surface. These conditions favour the formation of peat and extensive peatlands. These organic
soils, together with the organic matter found in the mineral soils of the region, contain about 50% of the global soil
carbon pool.
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Current environmental conditions keeps this carbon locked in the ground making northern soils an asset in the struggle
to combat climate change. However, the same soils could dramatically affect global climate if existing environmental
controls are altered. The warming of northern latitudes in recent years has been demonstrated by the dramatic
reduction in the extent of the Arctic Ocean ice cap. However, the consequences of climate change and associated rise
in temperature on the soils of the region have not been appreciated to the same extent.
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Warming temperatures will cause permafrost-affected areas to thaw and degrade into an aquatic landscape causing
terrestrial ecosystems to collapse completely. The huge mass of poorly decomposed organic matter that is presently
locked in permanently frozen soil will start to decay and releases greenhouse gases (e.g. CO2, CH4, N2O) which
in turn will increase greenhouse gas concentrations in the atmosphere and intensify further the processes driving
climate change.
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The World Reference Base for Soil Resources (WRB) uses objective criteria derived from both field inspections
and laboratory analysis to systematically classify different soil types into one of thirty two Reference Group with
specific characteristics denoted through the use of prefixes and suffixes. The WRB is meant to serves as a common
denominator through which national soil classification systems can be compared and correlated.
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A typical U-shaped glaciated valley from Baffin Island in the Canadian
Arctic with steep, stony sides and a flat, often waterlogged bottom.
The large glacier that created the main valley has long since retreated
– evidence of major fluctuations in climate. (GB)

The Soil Atlas of the Northern Circumpolar Region
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http://www.fao.org/ag/Agl/agll/wrb/
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To raise awareness of the importance of soil in northern latitudes, the SOIL Action of the European Commission’s
Joint Research Centre ( JRC) has collaborated with scientists from the EU, Canada, Russia, Iceland, Norway, Greenland
and the USA to develop the first ever Soil Atlas of the Northern Circumpolar Region.

Regi



Irkut



na



The atlas illustrates the diversity of soil in the permafrost and seasonally-frozen environments through a series of maps,
explanatory texts, striking photographs and descriptive graphics. As well as describing the principle characteristics
of soils in the north and associated processes, the atlas explains their critical role in the global carbon cycle and
climate.
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More information on the Atlas of the Northern Circumpolar Region can be found at:




http://eusoils.jrc.ec.europa.eu/library/maps/Circumpolar/index.html





ALBELUVISOLS

LUVISOLS

ANDOSOLS

PHAEOZEMS

ANTHROSOLS

PLANOSOLS

ARENOSOLS

PODZOLS

CALCISOLS

REGOSOLS

CAMBISOLS

SOLONCHAKS

CHERNOZEMS

SOLONETZ

CRYOSOLS

STAGNOSOLS

Acid soils with bleached topsoil material tonguing
into the subsoil

Young soils developed in porous volcanic deposits

Soils can preserve information about the
environment in which they was formed. This
profile shows a well preserved relict soil from
Latvia. The distorted and cracked reddish
horizons are evidence of the mixing of soil
material as a result of freezing and thawing
cycles (cryoturbation) which indicate that
at some time in the past, this location has
experienced periglacial conditions (extreme
cold at the periphery of glacial areas). The
gray material occupying the top 30 cm of
the profile has been strongly influenced by
cultivation and the sharp boundary at 30 cm
is the result of ploughing. (EM)

Soils modified through long or intensive agricultural activities

Krasnojarsk

Soils developed in quartz-rich, sandy deposits such as
coastal dunes or deserts

Soils with significant accumulations of calcium carbonate
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Young soils with moderate horizon development

Dark, fertile soils with organic-rich topsoil



Soil influenced by permafrost or cryogenic processes

Histosols

Fertile soils with clay accumulation in the subsoil

Dark, moderately-leached soils with organic rich topsoil

Soils with occasional water stagnation due to an abrupt change
in texture between the topsoil and the subsoil than impedes drainage

Acid soils with subsurface accumulations of iron,
aluminium and organic compounds

Young soils with no significant profile development

Soils with salt enrichment due to the evaporation of
saline groundwater

Alkaline soils with clayey, prismatic-shaped aggregates and a
sodium-rich subsurface horizon

Soils with stagnating surface water due to slowly permeable subsoil



GLEYSOLS

UMBRISOLS

HISTOSOLS

VERTISOLS

KASTANOZEMS

Water body

LEPTOSOLS

Glacier



Soils containing significant amounts of human artefacts or
sealed by impermeable material




Soils saturated by groundwater for long periods

Young, acid soils with dark topsoil that is rich in organic matter













TECHNOSOLS

Stratified soils, found mostly in floodplains and tidal marshes








FLUVISOLS

Heavy clay soils that swell when wet and crack when dry
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Organic soils with layers of partially decomposed plant residues

uit

Soils of dry grasslands with topsoil that is rich in organic matter
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The mission of the JRC is to provide customer-driven scientific and technical support for the conception, development, implementation and
monitoring of EU policies.
As a service of the European Commission, the JRC functions as a reference centre of science and technology for the Union. Close to the policy-making
process, it serves the common interest of the Member States, while being independent of special interests, whether private or national.
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Histosols are composed of organic material which
has accumulated where vegetation production
exceeds the rate of decomposition, which is slowed
down by low temperatures or anaerobic (low oxygen)
conditions. Histosols, also known as peat, are
black or very dark brown in colour and contain the
recognizable remains of plants. The sharp divide at a
depth of 80 cm in this Russian profile is the boundary
between the active layer and the permafrost.
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The JOINT RESEARCH CENTRE

g

Nu















Che
lya



nbu
r






SOIL Action
Land Management and Natural Hazards Unit
Institute for Environment and Sustainability
Joint Research Centre
European Commission
Via Fermi
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Contributing regions
of circumpolar area
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aiming to compile a harmonised soil database covering the
northern circumpolar region, namely:
Northern and Mid Latitude Soil Database
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Soil Geographical Database of Eurasia
FAO/UNESCO Digital Soil Map of the World



The map shown on this poster is derived from several projects
aiming to compile a harmonised soil database covering the
northern circumpolar region, namely:
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Cryosols develop in
cold regions where
permanently frozen
subsoil (permafrost) is
found. Water occurs
primarily as ice and
cryogenic processes such
as freeze-thawing cycles,
cryoturbation (warping),
frost heave, cryogenic
sorting, cracking and
ice segregation result in
distorted horizons and
patterned ground. The
cavity at 70 cm depth in
this profile from Russia
indicates the location
of the permafrost table
which has thawed due to
the excavation of the soil
pit. The profile is clearly
cryoturbated and a 10
cm organic layer occurs
on the top.

http://ies.jrc.ec.europa.eu/
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Podzols
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Podzols are a distinctive
soil type that is common
in northern latitudes.
Most Podzols develop
from quartz-rich sands
under conifer trees in
humid, well drained
areas. Aggressive organic
acids from decaying
coniferous needles react
with minerals in the soil
to produce compounds
of aluminium and iron.
As a result of percolating
rainwater, these organicmineral compounds are
leached from the topsoil,
leaving it bleached.
The leached material
accumulates in a lower,
reddish-coloured layer.
This profile from central
Sweden shows the
typical leached layer and
accumulation of organic
matter on the surface.

Shallow soils over hard rock or extremely gravelly material
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