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Soil is critical to life on Earth. It is the basis of agricultural 
development by providing the medium for food, feed and fibre 
production. It also delivers essential ecosystem functions such 
as nutrient cycling, purifying water and buffering the effects 
of pollutants while also preserving cultural heritage. Soil is a 
non-renewable resource. As it takes 100 years to form 1 to 2 cm 
of soil under permanent grasslands in temperate climates, soil 
should be carefully managed to sustainably meet the demands 
and pressures of a growing population. However, in many parts 
of Europe, competing pressures on land use are consuming 
and degrading the soil which leads to the loss of its life-critical 
functions. 

European and global soil management

Given its multi-functionality, soil data and information play a crucial 
role in the development and implementation of EU and international 
policies related to a wide variety of issues, such as food security, 
agriculture, climate change, water, nature conservation, development 
policy, health and sustainability.  

As the Commission’s in-house science service, the Joint Research 
Centre (JRC) provides evidence-based scientific and technical support 
to policies, including those that deal with soil and land management. 
Through collaboration with the broader soil science community, the 
JRC collects, analyses and synthesises data and knowledge on the 
state of soils from across the EU and beyond to provide focused 
assessments of soil resources on a European and global scale, and 
the pressures that may cause their degradation.
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JRC mission

As the Commission’s in-house science service, the Joint Research 
Centre’s mission is to provide EU policies with independent, evidence-
based scientific and technical support throughout the whole policy 
cycle. 

Working in close cooperation with policy Directorates-General, the 
JRC addresses key societal challenges while stimulating innovation 
through developing new methods, tools and standards, and sharing 
its know-how with the Member States, the scientific community and 
international partners.

The soil in profile: by digging down into the ground to a depth of 1 or 2 

metres, soil layers, or ‘horizons’ can be seen that have different colours, 

physical structures and chemical characteristics, reflecting local soil farming 
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Facts & figures about the JRC

Established in 1957
Around 3 000 scientific and technical personnel
7 scientific institutes
1 370 publications in 2014
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The JRC has contributed to the development of policies ranging from 
the EU Thematic Strategy for Soil Protection, the Common Agricultural 
Policy to the EU Biodiversity Strategy, the Bioenergy Directive and the 
INSPIRE Directive. Soil data from the JRC have been used to support 
numerous EU and international initiatives. Through the development 
of new indicators, for example, susceptibility to wind erosion, and 
development of methods for the integrated assessment of land 
degradation, the JRC supports global multilateral agreements such 
as the United Nations Framework Convention on Climate Change 
(UNFCCC), the Convention on Biological Diversity (CBD) and the United 
Nations Convention to Combat Desertification (UNCCD).

Soil and food security

The most generally recognised function of soil is to support food 
production. Arable farming (the cultivation of field crops) is primarily 
dependent on the condition and characteristics of soil. In many parts 
of the world, including the EU, inappropriate land management has 
led to land degradation through erosion, nutrient mining, compaction 
of the soil, soil sealing due to growing urbanisation, salinisation, 
landslides and the reduction of soil organic matter. These types of 
pressure threaten global food security. 

In Africa, 500 million hectares of 
land have been affected by soil 
degradation since 1950, and 75% 
of all agricultural soil has been 
degraded. The collapse of soil 
functions is the primary cause of 
desertification and, eventually, 
famine. In this context, international 
efforts are urgently needed to 
ensure the availability of sufficient 
fertile and healthy soils for current 
and future generations. In 2013, the 
JRC published the first ever Soil Atlas 
of Africa to highlight these issues 
and raise awareness of the need for 
action with regard to the sustainable 
management and use of soil. 

In parallel, the JRC supports 
the Food and Agriculture 
Organization of the United 
Nations (FAO) through the 
establishment and operation 
of the Global Soil Partnership 
for Food Security and Global 
Change (GSP), which aims to 
maximise economic and social 
welfare without compromising 

the sustainability of vital environmental systems. The JRC chairs the 
GSP’s Intergovernmental Technical Panel on Soils, and leads the global 
action plans on policy, education, awareness raising, outreach and 
investment. 

Mapping soil vulnerability 

The JRC uses advanced modelling techniques, indicators and scenario 
analyses to provide soil information to end users in relation to the 
major threats to soil, as identified in the EU’s Thematic Strategy for Soil 
Protection. It provides estimates of the overall extent and economic 
impact of soil erosion by water and wind, develops European maps of 
soil salinisation and compaction, and forecasts crop yields and floods. 
The JRC also works on the harmonisation of methods to map areas 
prone to landslides in Europe. In addition, the JRC develops indicators 
and reference materials to assess soil contamination, for instance from 
domestic and industrial sewage sludge. 

https://ec.europa.eu/jrc/en/news/
rainfall-one-of-the-main-drivers-of-soil-erosion

Soil biodiversity 

Soil is a vibrant habitat in its own right: about 25% of all living 
creatures are believed to live underground. A teaspoon of soil can 
contain several billion bacteria from thousands of different species. 
Soil biota drives most ecosystem services. To raise awareness 
about the need to protect soil biodiversity, the JRC has set up an 
international group of experts to develop a global inventory that 
highlights the diversity of soil biology and the potential threats to 
biodiversity from factors such as land use change, habitat disruption, 
intensive use, invasive species, soil compaction, erosion and pollution. 
In 2010, the JRC published the first European Atlas of Soil Biodiversity 
to support the inclusion of soil as a specific habitat within the UN 
Convention on Biological Diversity. The JRC is currently working on the 
Global Soil Biodiversity Atlas.

Soil data management
JRC scientists gather information through various scientific networks 
and data collection activities. For example, in Europe, the JRC engages 
with Member States through dedicated networks of scientists (the 
European Soil Bureau Network) and policy makers (EIONET-Soil). 
Regular exchange is maintained with international organisations and 
countries in other parts of the world. In parallel, the JRC coordinates 
the collection of harmonised soil data from more than 22 000 sites 
from across the EU as part of Eurostat’s Land Use/Land Cover Area 
Frame Survey (LUCAS) on land use and land use change. 

Information provided by the European Soil Data Centre (ESDAC) is 
used by the JRC to carry out modelling and scenario analyses of 
the key ecosystem services delivered by soil. ESDAC, established in 
2005 in collaboration with Eurostat, is the thematic portal for soil-
related data, while additional material, including assessments, can be 
obtained from the JRC’s EU Soils Portal.

http://esdac.jrc.ec.europa.eu/
http://eusoils.jrc.ec.europa.eu
 

Soil awareness raising

The EU Soil Thematic Strategy draws attention to the lack of public 
awareness about the importance of soil, and the need to improve the 
sharing of knowledge on best practices. The JRC seeks to address this 
issue through a multilingual resource base of educational material on 
the role of soils in society, which is available to policy makers, land 
managers, teachers and the general public. 

With partners such as the European Land and Soil Alliance and the 
FAO, the JRC coordinates, promotes and undertakes awareness-raising 
activities on soil across Europe, and has established a working group 
on public awareness and educational initiatives for soil.

Beyond the European Soil Partnership, the JRC leads the development 
and implementation of education and awareness-raising activities on 
a global level, and was a key player in the establishment of the UN’s 
International Year of Soils and annual World Soil Day, designated as 
December 5th. 

At the core of the JRC’s awareness-raising efforts is its Soil Atlas 
series, developed in collaboration with soil scientists and researchers 
from all over the world. The series includes the Soil Atlases of Europe, 
the Northern Circumpolar Region, Africa and Latin America. The Global 
Soil Biodiversity Atlas is in preparation for end 2015.

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

This map on the erosive force of rainfall across the EU shows that 

rainfall is more likely to cause soil erosion in the Mediterranean 

and Alpine regions than in Northern Europe. 

No Soil...

no Food!

More than 98% of the daily  
calorie intake of Europeans 
comes from soil derived  
products!

December 5th World Soil Day
2015 UN International  
Year of Soils

Promoting  
the sustainable  
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On 20 December 2013, the 68th 

session of the United Nations 

General Assembly adopted a 

resolution which declared 2015 

the first ever International Year 

of Soils (IYS).

Le sol est une composante des écosystèmes essentielle à la vie sur Terre. De nombreux processus 
et fonctions des écosystèmes sont liés aux organismes vivants dans le sol, qui permettent ainsi 
la vie en surface. Cependant, malgré le fait que les sols abritent un quart des espèces vivantes 
sur Terre, la vie du sol reste souvent oubliée et souffre d’être « loin des yeux, loin du cœur ».
Quelles formes de vie sont présentes dans le sol? Qu’entendons-nous par « biodiversité du sol » ? Quelles sont les particularités 
de la biologie des sols ? En quoi l’activité humaine affecte-t-elle les écosystèmes du sol ? Quels sont les liens entre les organismes 
du sol et le changement climatique ? 

Ce premier ATLAS EUROPÉEN DE LA BIODIVERSITÉ DES SOLS propose des textes informatifs, de magnifiques photographies, 
et des cartographies pour répondre à ces questions. L’ATLAS EUROPÉEN DE LA BIODIVERSITÉ DES SOLS a pour objectif de 
permettre aux non-spécialistes d’accéder aux informations de ce monde invisible. La première partie de ce livre fournit une vue 
d’ensemble de l’environnement souterrain et des organismes du sol, de leurs rôles dans les fonctions des écosystèmes et les 
cycles biogéochimiques globaux, et de leur importance, notamment économique, pour les activités humaines. La seconde partie 
est une « Encyclopédie de la Biodiversité du Sol ». Commençant avec les plus petits organismes comme les bactéries, cette partie 
présente l’ensemble des groupes taxonomiques présents dans le sol comme les champignons, les nématodes, les insectes et la 
macro-faune pour illustrer l’étonnante diversité de la vie dans le sol. 

L’ATLAS EUROPÉEN DE LA BIODIVERSITÉ DES SOLS est plus qu’un simple atlas. Produit par des scientifiques majeurs d’Europe 
lors de l’année internationale de la biodiversité (2010), ce document unique met à l’honneur une composante généralement 
négligée de l’environnement et qui nous concerne tous.

L’ATLAS EUROPÉEN DE LA BIODIVERSITÉ DES SOLS se veut une référence sur de nombreux aspects des sols. Son but général est 
de communiquer sur la nécessaire sauvegarde de la biodiversité des sols, garante essentielle de la vie sur Terre.

ATLA
S EU

RO
PÉEN

 D
E LA

 BIO
DIVERSITÉ DES SO

LS

Les organismes du sol représentent près d’un 
quart de toute la biodiversité terrestre. Ils sont 
encore largement négligés dans les efforts de 
préservation. A travers le monde, seulement 
huit espèces vivant dans le sol sont protégées 
par les lois internationales CITES en vigueur 
sur les espèces en danger : trois scorpions, 
quatre tarentules et un scarabée. Ce manque 
de considération ne signifie pas que d’autres 
espèces ne soient pas en danger. Il s’explique 
simplement par le manque de connaissance sur 
ces espèces et par la complexité de leur habitat 
et de leur fonctionnement. Un effort pour leur 
protection pourrait être doublement utile, 
autant pour la protection des communautés 
vivant dans les sols que des habitats de surface.
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Through colourful maps and illustrations, the atlases explain in a simple and 

clear manner the diversity of soils across different continents, and stress the 

need to manage them in a sustainable manner.

The JRC soil exhibit at the European Science Open Forum in Copenhagen in 

June 2014.
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What is soil? Where does soil come from? What is special about soil in Africa? What does 
soil provide to society and the environment? How do our activities affect soil?

The first ever SOIL ATLAS OF AFRICA uses striking maps, informa-
tive texts and stunning photographs to answer and explain these 
and other questions.

Leading soil scientists from Europe and Africa have collaborated 
to produce this unique document. Using state of the art computer 
mapping techniques, the SOIL ATLAS OF AFRICA shows the chang-
ing nature of soil across the continent.

The SOIL ATLAS OF AFRICA explains the origin and functions of 
soil, describes the different soil types that can be found in Africa 

and their relevance to both local and global issues. The atlas also 
discusses the principal threats to soil and the steps being taken to 
protect soil resources.

The SOIL ATLAS OF AFRICA is more than just a normal atlas. Rath-
er, this volume presents an interpretation of an often neglected 
natural resource that surrounds and affects us all.

The SOIL ATLAS OF AFRICA is an essential reference to a non-
renewable resource that is fundamental for life on this planet.

Plants are dependent on soil for the 
supply of water, nutrients and as 
a medium for growing. Soil stores, 
filters, buffers and transforms sub-
stances that are introduced into 
the environment. This capability is 
crucial in producing and protecting 
water supplies and for regulating 
greenhouse gases. Soil is a provider 
of raw materials. Soil is also an in-
credible habitat and gene pool. Soil 
is a fundamental component of our 
landscape and cultural heritage.

The properties of soil vary tremen-
dously from region to region. Soils 
under tropical rainforests are vul-
nerable to erosion and nutrient  
depletion if the vegetation cover is 
removed. Oasis  regions in deserts 
and the Sahel show how seemingly 
infertile soils can be cultivated in the 
presence of water. The wetlands of 
Congo and other major African sys-
tems are stores of soil organic car-
bon and important wildlife habitats. 
The black, clay-rich soils of the Nile 
Valley in Sudan are rich in nutrients 
but difficult to cultivate when very 
wet or very dry. Soils with high salt 
levels are not suitable for the culti-
vation of crops but may support a 
unique plant community.
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Soils are a reflection of their parent material, climate, topography, vegetation, time 
and the influence of human activity. Their properties or characteristics are derived 
from the inter-play between these factors. The above photographs (from left to right) 
show a Planosol from Ethiopia (developed on lake sediments), a Vertisol from Ghana 
(containing swelling clays), a Nitisol from Tanzania (clay-rich, nut-shaped structure), 
a Calcisol from Morocco (lime-rich) and a Stagnosol from South Africa (affect by 
water saturation). (EVR/EM)

Grass strips being grown in a field of sorghum to 
minimise soil erosion. Soil degradation is a major 
issue across large parts of Africa which in affects 
food security, economic development and social 
unrest. (RZ)
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The JRC Soil Atlas series has been 

developed in collaboration with soil 

scientists and researchers from all over 

the world.  

What is soil? 
Soil is a mixture of mineral particles, organic matter, water, air 
and living organisms that together is considered to be the “skin 
of the earth”. A typical mineral soil will contain around 45% 
mineral matter, 20-30% water, 20-30% air and around 5% 
organic matter. 


