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Relating soil science to soil functions, ecosystem
services and sustainable development goals
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Soils deliver multiple services (soil functions as identified in the
Soil Thematic Strategy COM(2006) 231):

Biomass production, including in agriculture and forestry;

Storing, filtering and transforming nutrients, substances and water;
Biodiversity pool, such as habitats, species and genes;

Physical and cultural environment for humans and human activities;
Source of raw materials;

Acting as carbon pool;

Archive of geological and archeological heritage.




Ecosystem Services as defined in the MEA
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Evolving concepts of Ecosystem Services
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Relating ecosystem services to soils

ECOSYSTEM
SERVICES

PROVISIONING
Plant production (food)
Biotechnology

REGULATING

Climate regulation
Atmospheric composition
Hydrological services

SUPPORTING
Habitat
Biodiversity conservation

CULTURAL
Natural capital

ECOSYSTEM SOIL

FUNCTIONS BIOTA
Decomposition Macrofauna
and Mesofauna
carbon cycling Microfauna
Bacteria, fungi and archaea
Nutrient cycling Microfauna
Bacteria
Mycorrhizal fungi
Other microorganisms
Soil structure Roots
» | and Earthworms
maintenance Macroarthropods
Funagi
Biological population Macrofauna
regulation Mesofauna
Microfauna
Bacteria and fungi

", Soil-based ecosystem services, ecosystem functions and soll organisms that support them. The terms

‘functions’ and "services' can be confusing. Usually, functions are considered as the biological processes
underpinning and maintaining the ecosystemn, while ecosystem services are defined as the direct and
indirect contributions of an ecosystem to human well-being (derived from Brussaard, 2012). [119]
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The significance of soils and soll

science towards realization of the

UN sustainable development goals

A GRAPHICAL ABSTRACT
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COMBAT DESERTIFICATION, » Conservation, restoration and
HALT AND REVERSE LAND sustainable use of terrestrial and inland
freshwater ecosystems
15 » Sustainable management of all types of
fi
Achieve a land degradation-neutral
world
on
» Halt the loss of biodiversity
» Share the benefits arising from the
DEGRADATION, HALT utilization of genetic resources and
BIODIVERSITY LOSS promote appropriate access to such
resources
» End poaching and trafficking of
protected species
* Invasive alien species on land and water
Pare mtarl ecosystems
* Integrate ecosystem and biodiversity
values into planning, development
processes, poverty reduction strategies
and accounts
» Financial resources for biodiversity and
ecosystems
» Finance sustainable forest management
» Global support to combat poaching and
trafficking of protected species

allotmants’ end
urban conubation

Infiltraticen

Subhydra soil
histosols
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LLand Productivity refers to the biokgical
productive capacity of the land, the source
of all the food, fiber, and fuel that sustains
humans. Land productivity can be
ialeulated aomoss large areas from Earth
abservation data on net primary
productivity (NPP). Estimates of MPF, using
weqetation indices, are influenced in the
short-term by crop phenalogy, rinfall,
nutrient fertilizatiom and ather variables
which must be corrected fior to accurately
interpret trends. National authorities are
Biest able to determing whether declining
levels of land productivity are considered
land degradation by taking into account
local circumstances.

National Datta is enwvisaged 1o
be primarily used, to the greatest
extent possible, to derive the
sub-indicators and ather relevant
indicators and information at the
ouniry bevel, covering
bio-physical, govermance and
socio-economic conditions as
wiell 25 the status of land
resources. National Data can be
nllected through existing
sources (maps, databases,
reparts), inclieding participatary
inventaries on existing land
management systems and their
haractenistics
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Framework for Monitoring and Reporting on SDG Target 15.3

Indicator 15.3.1
Propartion of land
that is deg raded over
total land area

Sub -Indicators
UNCCD [CB[, DNFCCC)
Reporting Mechanisms

Data from
multiple sources
FAQ, GEF and other

Reparting Mechanisms

Offacial Statistics
and Earth (hservation
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Land Carbon Stodks
Productivity | Gﬂl

d Cover and Land Cover Change

Land Use and

Mamagernent Practices

Surveys, Sampling and
Gitazen Sourding

Carbon Stocks (Above amd Below
Grownd) give an indication of the
amaount of carbon in living and
decompasing biomass abowe and below
ground, including sodl organic carbon.
Carbon stocks are elementary to a wide
range of ecosystem services and reflect
land wse and management practices,
These stocks, including for soil organic
carbon, can be estimated by applying
carbon density values from ground-based
measurements or national inventodes in
canjunction with land cover maps
derived from Earth observation data.
Mational authorities are best able to
estimate trends in carbon stocks that
indicate land degradation by taking into
account local circumstances.

LLand Cover and Land Cover Change,
mast often derived from Earth
observation, Is a fundamenital
parameter that assists with the
interpretation and stratification af the
other two sub-indicators. It s also
essential for monitoring and reparting
an multiple 5 DG tangets focused an
maturall resowsrce management, food and
wiater security, environmental health
and rural/urban planning for
sustainable development. For global
DA Fisons, countries ane encouraged
o use standardized land cover
lassification systems. National
autharities are best able to determine
whether land cover change is
considered land degradation by taking
into account bocal circumstances,
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Soil erosion by water in the EU 27

(t/ha/y) based on the RUSLE
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Chapter7  Figure 7.1, Agricultural land area classified as having moderate to severe water erosion risk, OECD countries: 1990-2010
Version 1 - Last updated: 07-Mar-2013

Figure 7.1. Agricultural land area classified as having moderate to severe water erosion risk, OECD countries: 1990-2010
Risk of water erosion greater than 11 tonnes/hectare/year of soil loss as a percentage share of total agriculiural land area,
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Countries are ranked in terms of highest to lowest % share of agricultural land at risk to water erosion.

1. Data for Slovak Republic refer to 2003-04,

2. Data for Turkey refer 1o 1990-94,

3. Data for France and Slovenia refer to 2006-07.

4. Data for Ieeland, Traly and Netherlands refer to 199599,

5. Data for Austria, Belgium, Czech Republic, Estonia, Luxembourg, Norway and Poland refer 1o 2000-10.

6. Data for Hungary, Mexico, Spain, Switzerland and United Kingdom refer to 2000-02 and Korea refer to 2002,

Soil erosion data for Spain includes agriculture and forestry land. For Switzerland, the otal agricultural area includes summer pastures
(alpine pastures). For Mexico, the area of risk is the sum of moderate + severe + extreme erosion categories.

7. Data for Australla and Greece drawn from OECD (2008). Diata for Greeee covers all land, including agriculiural land.

8. Data for Japan and New Zealand refer 10 1985-89.

9. Daa for United States refer 1o 2007-08.

10. Dara for Canada refer 1o 2005-06, values for cultivated cropland.

11. Data for Finland refer to 2001.

Sources: OECD (2008), Environmental Performance of Agricudnmre in OECD countries since 1990, himpefwww.oecd.orgfagriculure’; Joint Research Centre,
European Union; Unpublished Estimates Pan-European RUSLE Model JRC, 201 1; and national sources.
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Reduce death and ilinesses from
pollution (air, water, soil)
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. Report: One fifth of China's soil
contaminated

HEALTHY LIVES
AND PROMOTE
WELL-BEING FOR
ALL AT ALL AGES

Rapid industnalisation has benafited many - bul has had a huge impact on the envirommenl

Almast a fifth of China's soll Is contaminated, an official study

released by the govemnment has shown. Related Stories

Conducted between 2005-2013, ik found that 16.1% of China's soll and Clashes at China

19.4% of its arabie land showed centamination, environmantal rally

Understanding the
The report, by the Environmental Protection Ministry, named cadmium, politics of Chinese
nickel and arsenic as top poliutants. smog

¥ - 3 China’s eoal
] There is growing concern, both from the government and the public. thal  j44iction ‘shortens

i China's rapid Industrialisation 5 causing Irreparable damage to s lives'
i Ervironment

The study took samples across an area of 6.3 milllon sguare Kilometres,
two-thirds of China's land area

European
Commission



W World Health

¥ Organization

Contaminated sites
and health

Report of two WHO workshops:
Syracuse, ltaly, 18 November 2011
Catania, ltaly, 21-22 June 2012
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Review Article

Contaminated Sites in Europe: Review of the Current Situation
Based on Data Collected through a European Network

Industrially Contaminated Sites

and Health Panos Panagos, Marc Van Liedekerke, Yusuf Yigini, and Luca Montanarella

Errnpdaan Comemison. foint Rriparch Centrr, futttute for Ervmomment and Sustamability, Via B Femd 2808,

20027 Espra, [aiy
Coeregondencs sbeabd he sddressod 10 Pancs Panagoy pasospanagas@ine e ruropasu

Recetved 21 March 2005 Revised 13 May 200% Accepted 25 My 200
Academle Bdigor: Modad Memis-Olmeds

Copyright © 2013 Panoa Penagis of al. This s anopen scooas articlc disgributed under the Creative Comenons Abribulsos Licenae,
whdch permis aneeitricied use, distribution, assd reprodustion imany muedium, provided e arigina work i properly ciled

Unider the Baropean Unioo {ERT) Thematic Sirateyy fie Sodl Protection, the Furopean Comyissson bas identified soil contamination
as & pricnty for the collecton of policy- relevant soll dais s Eusopeas scale. In order i support EL soll management policies, soll
related indicatons need 1o be devedaped which nequines spprogriate dets collection snd eeablidhment of harmoniend datascts for
ke BV Member States. In 200-12, the Esropran Sofl Data Centre of the Europran Commission sondested a project o onllect
dats on comtaminated sibes from natlonal metlbations in Burope using the Enropean Environment Information and Otservation
Watwnrk for wosl [ EMONET-S0MLY. Thin pageer peeicnita e reaiadis lrtained Errm analyiing el oo 1l dzard clara ks
by participating countries. According o the received daba, the oumbser of estimabed polential contaminated sibes is more than
2% enillion ared the idemtified contaminated sies around 347 ibogand. Municipal end mduserial wasies contribuie mest to soll
contieninathos (33%), follmwrd lny (B Enduserial commmerclal sector (34%). Mimera oil and hesvy metals are the maln contarsinants
enntributing snoand &0 o soil oamamination. In terms of budget, (Be macagrment of aookaminated sites s estimated 10 oo
around & billion Ewros () anmsally.
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JRC REFERENCE REPORTS Remediated sites and brownfields

Success stories in Europe

A report of the European

'lh‘ . Infermation and

_"'r I3 Observation Network's

& i National Reference Centre
for Soil (Eionet NRC Soil)

Progress in the management

of Contaminated Sites
in EUrope

M wan Liseberion. Gunatsle Frobuon.
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Educational and Citizen Science in Slovakia

Envirdza (Envirosis) is a school programme and outdoo r
game designed to gather and spread information on
contaminated sites in Slovakia. Intended for primar y and
secondary schools, the programme is implemented

through the website www.enviroza.sk. The participants

<&

(teachers and pupils) seek out and identify contami nated 4

sites, publish their data online and are awarded. T  hrough Th e E NVIroZza
accompanying competitions, they also inform the pub lic

about this issue. SChOOI programme

Envirdza is categorised as a citizen science programm e;
its practical role is to update information about s elected
contaminated sites registered in the Information Sy stem
of Contaminated Sites (ISCS) and to identify new si  tes
(known as “ school -identfied sites”) that display signs of
serious contamination.

The information gathered by the participants

Is further processed by staff of the Slovak Environ ment
Agency (SEA) and integrated into the ISCS thus maki  ng it
available to state authorities, professionals and | ay
public.

A total of 25 new sites were added by schools. After

they were mapped, field inspection and evaluation of the
school-identified sites for the purposes of their classification in the ISCS
was carried out by Ing. Jaromir Helma, PhD. (SEA) in July and August
2014.
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Soil Contamination

—
(2011) E
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» Estimates show that the number of sites in Europe where potentially
polluting activities are occurring, or have taken place in the past, now
stands at about 2.500.000.

> it should be noted that around 340 000 sites may need urgent
remediation

Identified Remediated, Contaminated & Potentially Contaminated Sites Estimated Contaminated & Potentially Contaminated Sites
Remediated 58
Contaminated 342
Contaminated 27
Potentially 2553

Potentially Contaminated !

Contaminated 170
0 200 400 500 200 1,000 1,200 1,400 o 500 1000 1,500 2,000 2,500 3,000
sites x 1.000 sites x 1.000

From: Panagos et al., 2013
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