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Abstract – Much knowledge is available on soil threats in Europe, but this is fragmented and
incomplete, in particular regarding the complexity and functioning of soil systems and their interaction with human activities. e main aim of the new RECARE project is to develop eﬀective
prevention, remediation and restoration (or Sustainable Land management – SLM) measures using an innovative trans-disciplinary approach in 17 case study areas across Europe, covering a
range of soil threats in diﬀerent bio-physical and socio-economic environments. Within these
Case Study sites, i) the current state of degradation and conservation will be assessed, ii) impacts
of degradation and conservation on soil functions and ecosystem services will be quantiﬁed, iii)
SLM measures will be selected, implemented and evaluated in a participatory process, and iv) the
applicability and impact of these measures at the European level will be assessed. Existing national
and EU policies will be reviewed and compared to identify potential contradictions and synergies.
A comprehensive dissemination and communication strategy will serve a variety of stakeholders
to stimulate renewed care for European soils.
Keywords – soil threats in Europe, land degradation, sustainable land management (SLM)

1.

Introduction

In Europe a number of soil threats have been identiﬁed in
the European Soil ematic Strategy (EC, 2006) and subsequent reports (EC, 2012aEC, 2012b) including soil erosion, salinization, compaction, desertiﬁcation, ﬂoods and
landslides, loss of organic maer, contamination, sealing
and loss of soil biodiversity. A wealth of knowledge exists on most soil threats but this knowledge is spread over
numerous and diverse publications, which, together with
a lack of understanding of bio-physical processes and of
threshold behavior under current and future climatic and
land use conditions, hinders eﬀective remediation action.
Most reports or guidelines with regard to soil threats are
rather qualitative or descriptive and do not allow selection
of eﬀective prevention and mitigation measures (Jeferry et
al., 2010; EC, 2012a). Research on bio-physical and socioeconomic aspects of soil degradation and its control is not
suﬃciently integrated. Field testing and adoption of SLM
measures has oen been proven insuﬃcient to restore soil
functions and ecosystem services (WOCAT, 2007). It has

become clear that a high eﬀectiveness of SLM measures
alone is not suﬃcient to ensure adoption and implementation. Adoption is a complex process, in which the socioeconomic and political impacts of measures also need to
be duly considered. is requires a trans-disciplinary, integrated approach, as proposed by the RECARE project.
2. Project description
2.1.

Main objectives

e main objectives of RECARE are to
• Identify and ﬁll knowledge gaps in our understanding
of the complex functioning of soil systems under the
inﬂuence of climate and human activities;
• Develop a harmonized methodology to assess the state
of degradation and conservation in relation to diﬀerent soil threats;
• Develop a universally applicable methodology to assess the impacts of soil degradation and related con-

¹is article is based on a presentation given during the 2nd GRF Davos One Health Summit 2013, held 17-20 November 2013 in Davos, Switzerland
(hp://onehealth.grforum.org/home/)
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Figure 1: e RECARE conceptual framework for assessing, preventing and remediating soil degradation in Europe
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provement based on RECARE results;
• Disseminate project results to all relevant stakeholders, from land users to high level policy makers.

servation measures upon soil functions and ecosystem
services, including costs and beneﬁts;
Design, select, and implement in close collaboration
with stakeholders, innovative prevention, remediation
and restoration measures, and evaluate the eﬃcacy of
these measures regarding soil functions and ecosystem services as well as costs and beneﬁts;
Upscale results from the study site to the European
scale using innovative simulation approaches to evaluate the applicability and eﬀectiveness of measures
across EU Member States, and associated countries;
Evaluate constraints for, and ways to, facilitate adoption of these measures by stakeholders;
Carry out an integrated assessment of existing soil related EU and national policies and strategies to identify their goals, impacts, synergies and potential inconsistencies, and to derive recommendations for im-

e concept of RECARE is based on the DPSIR approach (see Figure 1)
Soil plays a fundamental role in the provision of
ecosystem goods and services that ensure human wellbeing, but this role is jeopardised by land degradation.
As degradation problems are caused by the interplay between bio-physical, socio-economic and political factors,
all of which vary across Europe, these problems are by definition site-speciﬁc and occur at diﬀerent scales. 17 Case
Studies are studied to include the various conditions in
Europe (Figure 2) and to ﬁnd the appropriate responses.
Table 1 provides an overview of these Case Studies and
demonstrates that in most Case Study areas, there are sev-

Table 1: Identiﬁed threats for each of the diﬀerent Case Studies (dominant threat in bold capitals)
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eral relevant soil threats. is also allows us to work on
several soil threats in combination, which is crucial as certain soil threats are related and may enhance each other,
e.g. erosion and loss of organic maer, sealing and ﬂooding. Finally, the large number of study sites will also allow
the identiﬁcation of common denominators and drawing
more general conclusions at a European scale, as well as
presenting harmonized methodologies of soil threats assessment, and their prevention, remediation and restoration.

Figure 2: Location of RECARE Case Study sites in Europe

Various studies have assessed the extent and degree of
soil degradation across Europe. e recent report ‘e implementation of the Soil ematic Strategy and on-going
activities’ (EC, 2012a) stated that 20% of Europe’s land surface is subject to erosion rates above 10 t/ha/yr, while soil
sealing leads to the loss of more than 1000 km2 of productive land each year. e EC (2012b) noted that soil
degradation processes are accelerating in many parts of
Europe, conﬁrming earlier ﬁndings by EEA (2005). Van
Beek and Tóth (2012) provide suggestions for harmonization of methods to assess soil threats in Europe. Furthermore there is a multitude of publications that deal with
individual soil threats highlighting concerns about soil
degradation in Europe that need to be taken very seriously
and with measures urgently needed to avoid further loss
of soil functions, or to restore these where necessary.
As noted by the EC (2006), soil degradation is oen
driven by human activity, such as inadequate agricultural
and forestry practices, industrial activities, tourism, urban
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sprawl and construction works. e identiﬁcation of soils
at risk should be based on soil knowledge in combination with the impacts of management (OECD, 2003). Soil
degradation, in turn, might impact climate change and
carbon sequestration, the provision of water, biodiversity
and can also impair the health of citizens and threaten
food security (EC, 2006).
Our understanding of how humans and soils interact is still incomplete. For agricultural soils there is a
large body of work examining socio-economic factors that
aﬀect the adoption of SLM practices. With the recent
shi in emphasis towards facilitation of learning, there
has been more recognition of a need for soil scientists to
operate in a more collaborative way with all stakeholders, including land-users, developers, professionals, regulators and policy makers. It has also become clear that
SLM measures should not only address bio-physical aspects, but also socio-economic and political ones (FAO,
2011). Economically proﬁtable measures are not always
widely adopted e.g. due to ﬁnancial motives (e.g. lack of
money to meet initial investments in measures) or due to
less tangible cultural, religious or political factors. More
trans-disciplinary approaches, which emphasise the integrated concept of humans in nature, are being applied.
Within the RECARE project, a structured methodology is foreseen to advance the current state of knowledge along a number of priority themes. e methodology is largely based upon the successful recent EU-FP6
project DESIRE (Desertiﬁcation mitigation and remediation of land, hp://www.desire-project.eu/). DESIRE developed and implemented a universal approach to implementing land degradation mitigation technologies (Hessel et al., forthcoming). Incorporated in the project was
a strong intention to ensure that research was “userinspired, user-friendly and user-useful”. e DESIRE process followed a number of steps coinciding with the planning phases of SLM. A structured stakeholder consultation process was designed (Schwilch et al., 2012a, b) to select promising SLM measures for implementation. Field
experiments were subsequently performed to assess and
document the eﬀectiveness of these measures. Modelling
approaches were developed for scaling up feasibility ﬁeld
to regional level (Fleskens et al, forthcoming).
Although the basic approach of RECARE is inspired
by the DESIRE project, it diﬀers substantially in a number of ways and will lead to signiﬁcant new insights. e
main diﬀerences and progress beyond the state-of-the-art
developed in DESIRE are:
• Focus on a multitude of soil threats; whereas DESIRE
was explicitly focusing on combating desertiﬁcation,
RECARE will consider soil threats more comprehensively. e degradation processes that will be studied include soil erosion, salinization, compaction, desertiﬁcation, ﬂoods and landslides, decline in organic
maer, contamination and sealing. State-of-the-art
knowledge on each of these processes will be thoroughly reviewed to identify knowledge gaps. is approach will allow a stronger focus on innovation for
SLM. Moreover, as these processes occur at diﬀerent
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scales and interact, their study in an integrated way is
expected to lead to signiﬁcant new insights.
• orough study of soil functions and ecosystem services; the DESIRE approach focused on study of different SLM methodologies in dryland contexts. With a
broader range of environmental conditions, land uses,
stakeholders and scales of study, RECARE will develop
a more sophisticated ﬁeld research programme able
to capture this diversity of biophysical conditions and
socio-economic perspectives. Signiﬁcant advances in
understanding the links between ecosystem functioning and service provision to stakeholders will be aimed
at. e SLM methodologies to be tested will include
a much enhanced potential, through involvement of
various SMEs developing innovative SLM approaches
for a variety of soil threats.
• Modelling of the eﬀects of sustainable land management methods at multiple scales; In DESIRE, the PESERA model (Kirkby et al., 2008) was coupled to the
newly developed DESMICE model to evaluate costs
and beneﬁts of desertiﬁcation mitigation measures in
a spatially explicit way (Fleskens et al., 2012). e
focus of the PESERA-DESMICE model has been the
ﬁeld-scale, which is adequate for assessing eﬀects of
land degradation and productivity eﬀects at that scale
but which does not cover aggregation eﬀects at larger
scales. Such aggregation is needed to cover the European scale. ere is also a need to adapt PESERA
to a larger number of soil threats and for the increasing spatial (100m) and temporal (daily) resolution of
datasets. e (observed and potential) interaction between a series of soil threats and drivers which intensify (or actions that mitigate) the individual soil threats
has not been studied before. In RECARE we will
integrate the PESERA-DESMICE model codes with
the state-of-the-art METRONAMICA land use model
(www.metronamica.nl) to account for land use dynamics, including sealing (Van Delden et al, 2010), and
develop a model code to translate the eﬀects of soil
degradation measures with regard to ecosystem services, applicable at the European scale. e laer integrated spatial simulation tool will allow a signiﬁcant
step forwards in supporting EU soil policies.
• Multi-level stakeholder involvement and policy analysis; While DESIRE focused on the local eﬀects of remediating desertiﬁcation, a much wider and complex
stakeholder involvement process is required for soil
threats such as ﬂood risk with up- and downstream
populations. Moreover, policy drivers and variations
across the continent will receive much more thorough
aention in RECARE. is means that scenario analyses with integrated models will bear a direct relation
to the policy challenges faced at the European level.
3.

Added value to the One Health approa

Various soil functions directly or indirectly aﬀect human
health and wellbeing. Soil functions and services relate
amongst others to critical societal challenges like food
production, water provision, carbon sequestration, pest

and disease regulation, biodiversity conservation and civil
protection against extreme events.
4.

Conclusion

e RECARE project will oﬀer an innovative and integrative approach to the assessment of soil threats in Europe and their prevention, remediation or restoration. e
project will largely build on experiences in the DESIRE
project, and lessons learnt during that project will be
incorporated and improvements made to the approach,
while keeping in mind the speciﬁc needs and requirements in the European context.
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