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Introduction
The functional relationshipsbetweenthe elementsof the food chain are strongly affected by the
degradationof soil. It was realized by the EuropeanCommission rvhen it launched a new policy
to maintain the optimum soil functions through minimizing soil degradation.In the context of
communication"Towards a ThematicStrategyfor Soil Protection"by the EuropeanCommission,
major threats have been identified representingthe most important hazards endangering the
functioning of soils (EC 2002, VArallyay 2005), including its ability to enhance plant
productivity. According to current proposals,that would aim to strike the right balancebetween
EU action and subsidiarity,Member Statesof the EU shall identiff the location and boundariesof
land areasin risk of degradation,for each major area-dependent
threat to soils. Five major threats
have been identified, which are soil and area specific in their appearance:(l) soil organic matter
decline (2) erosion (3) compaction (4) salinisation/sodificationand (5) landslides. Soil sealing
and contamination as well representmajor risks for soil functions, however, the probability of
occurrenesof thesethrcatsare mainly independentfrom soil and land characteristics(Birkas et al.
2005; JRC-IES 2005; LAng et al. 2004). With the collaboration of the Joint ResearchCentre
(JRC) and the European Soil Bureau Network (ESBN), the Soil lnformation Working Group
(SIWG) has been establishedto prepare a proposal with identification of common criteria to
delineate risk areas on different scales (JRC-IES 2005). Present paper summarizes the main
conclusionsdrawn by the SIWG and attemptsto estimatethe applicability of the approach.
Methods
Common understandingand spatial delineationof risk arcason both Europeanand regional scales
need conciliation of national/regional approaches,allowing comparability of non-harmonized
proceduresexisting throughout Europe. Firstly, a conceptualmodel is proposed in which factors
(e.g. climate or land use) acting on a receptor(soil) may causeharm (e.g. erosion, etc). Sccondly,
the spatial variation in the risk of this harm (threat) is assessedeither qualitatively or
quantitatively (directly or by modeling). Thirdly, risk area categoriesare proposed,representing
different levels of acceptable threat. The 'Two Tiers' concept is developed to meet these
requirements(Table l) (JRC-IES, 2005). In this concep! 'Tiers' conespond to different work
steps,eachrequiring different (resolution and set of) data
Tier l, is a step to provide tool for risk area identification basedon qualitative or model-based
descriptionsusing lower data resolution(Europeanlevel).
Tier 2, is a second step, to provide tool, for risk area delineation and characterizationbased on
higher resolutiondata (Member Stateslevel).

'

EuropeanCommissionJoint ResearchCentre,Institute for Environment and Sustainability,Unit
of Land Managementand Natural Hazards,21020lspra (VA) Italy, gergely.toth@rc.it

.1.3.5

Vol. 34 No. l 2006

CgrealResearch
Communications i
I

Tablo

Tier
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Broadrisk zonesidentification
(problemidentificationand
localization)

Description
available data at European-level
Geographical scale of

I :I,000,000/l
:250,000
Soil-specifi
c qualitative
approach,
and/or
Model-based (pedo-transferru le)
approachcombined with thresholds
indicators

Tier2

Detailedrisk zonedelineation.
Measures/impl ementation
plans to protect and/or prevent
soils within the risk zones

Dataavailable/relevant
at theMember
Statelevel(e.g.regionalsoil maps)
approach
Qualitative/quantitative/model

For each of the five major threatsthe following conditionshave been examinedin order to define
con'lmoncriteriaof risk identificationthroughoutEurope:
identification of factors/lrazardsrelatedto the threat (,,external"factors)
characterizationof the receptorrelevantto the threat (,,internal" soil factors)
performancespecification,model selection(with data requirements)
It is suggestedthat in afirst tier to risk areaidentification,the generalareaat risk must be derived
from existing information (or from data expectedto be available soon). The concept can provide /
broadly defined zones according to the kind of the threat, its severity and risk to appear,within /
which specificmeasureshaveto be plannedto maintainthe functioningcapacityof soils.OutsideI
these zones, no measuresmay be taken, and no specific information about soils may neededin I
this context, given that no proof for the contrary occurs in the secondtier assessment.
I
The issueof second tier dataquality and map data resolution,political purposeand cost, has to be
\
decided individually by each Member State.However, from a scientific point of view, changesl
of the stateof soils can only be detectedif a certainquality of dataand modelsbecomesavailable.

Resultsand discussion
The guidelinesfor risk area identificationfor each soil threatdefine common criteria applicable
for Europeanand Member State/regional scales- to identif elementsof degradationthreatswith
possible presentation (visualization) options. Data availability and level of detail in the
presentationare amongstthe most important issuesin the common criteria assessment.
lnformation content -- During the common criteria evaluation procedure,most important factors
of risk area delineation have bcen idcntified. These factors, on the onc hand representkey
elements in assessing/modelingsoil threats under different ecotogical (and management)
conditions in Europe, while on the other hand are available at date, or can be produced in
reasonabletime and costs.
Soil typological unit (soil type), texture, soil organic carbon (concentration and stock) bulk
densiry, structure and soil hydraulic properties are those soil parametersrequired for Tier I
assessment.Climate, topography, bedrock, lands cover, tand use, groundwater informatior
completethe required dataset.
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