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A B S T R A C T   

For thousands of years, soil resources in Greece have been a critical underpinning of local socio-economies. 
However, soil threats are increasing rapidly, primarily due to human activity and the impacts of climate 
change. Greek and other European state governments have established legal frameworks to protect soil, but there 
is a great need for centralization and harmonization with European Law. This chapter highlights the importance 
of integrated soil governance frameworks that could be applied at the regional or international level while also 
supporting public engagement and local focus. It also considers the urgent need to address erosion - a major 
threat to soil resources in Greece that affects local well-being, environmental sustainability and heritage sites.   

1. Introduction 

Greece is situated in southeastern Europe and belongs to the Medi-
terranean zone of the Palaearctic bio-geographical region. It occupies 
approximately 132,000 km2, has a large coastline (about 18,400 km), 
and about 6000 diverse islands and islets. It is the crossroad between 
Europe, Asia and Africa (MoEE, 2016). Some regions of Greece are in the 
Mediterranean Basin, which is the second largest basin and third richest 
hotspot for flora diversity worldwide. Greece has a unique soil and 
aquatic biodiversity profile, and hosts a plethora of endangered species 
with several of its natural ecosystems included in the Natura 2020 
Network. (MoEE, 2016; OECD, 2020). However, like most other coun-
tries in the Mediterranean region, Greece has been inhabited by humans 
for thousands of years and this has impacted its natural resources, 
including water and soil (Schismenos et al., 2019; Zaimes et al., 2016). 

Agriculture has been one of the major economic activities in Greece 
for the past millennia, but poor soil management practices have resulted 
in degradation in this resource over time (Intergovernmental Technical 
Panel on Soils, 2015 p. 44). At present, agricultural land covers about 50 
percent of the land area (OECD, 2020) and contributes substantially to 
the country’s economy with an estimated total annual production value 
of approximately US$ 12 billion (Paschalidis et al., 2020). However, a 
growing body of research suggests this percentage of arable land may 

decrease in coming decades due to soil threats such as erosion and land 
take for urbanization (Simonis, 1993; Stefanidis et al., 2021; Panagos 
et al., 2015; Paschalidis et al., 2020; Zaimes et al., 2016). 

Soil threats are common in most countries around the world, but 
their level and type differ by region. Greece tends to face threats also 
observed in other countries in southern Europe (e.g. Spain, Portugal) 
and eastern Mediterranean region (e.g. Cyprus, Turkey). In the ‘Status of 
the World’s Soil Resources: Technical Summary’, it is reported that there 
are ten soil threats for Europe and Eurasia; with Greece sharing many of 
these (Intergovernmental Technical Panel on Soils, 2015 p. 46):  

1 Soil sealing and land take: An increasing threat in Europe 
related particularly to rising population densities and planning 
laws.  

2 Salinization and sodification: Issues particularly affecting 
Hungary, Spain and Turkey.  

3 Contamination: Heavy metals and mineral oils are key soil 
pollutants in Europe, although efforts are being made to mini-
mize this threat.  

4 Organic carbon change: The reduction of organic carbon levels 
is a common issue in agricultural lands. 

5 Nutrient imbalance: Principally associated with both the over-
use and underuse of fertilizers. 
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6 Soil erosion: Mountainous and sloping areas are highly affected 
by erosion. The geomorphology of Greece means that it is 
particularly affected (Koutalakis et al., 2015; Paschalidis et al., 
2020; Zaimes et al., 2016).  

7 Loss of soil biodiversity: Ecosystems that are urbanized or 
contaminated typically experience substantial loss of local 
biodiversity.  

8 Soil acidification: Acid rain is the main factor in this threat. 
Although most European countries took early action against soil 
acidification, it will take years for soil to recover.  

9 Waterlogging: This is primarily observed in Central Asia; it is 
associated with irrigation.  

10 Compaction: This threat occurs when heavy machinery is used. 

Most of the above threats are exacerbated not only by the over-
exploitation of humans but also the effects of climate change. As the 
‘Intergovernmental Panel on Climate Change’s Fifth Assessment Report’ 
indicates, the Mediterranean Basin will continue becoming warmer and 
dryer by 2100 (Stocker, 2014). For Greece, this translates to increased 
soil erosion (Koutalakis et al., 2015; Stefanidis and Stathis, 2018). 
Erosion is a key risk to soil resources and is intensified by climate-related 
natural hazards, notably droughts, wildfires, and floods. These affect soil 
functions, remove topsoil and reduce vegetation coverage (Hamidov 
et al., 2018; Qian et al., 2020). Greece’s mountainous topography, steep 
slopes, soil type and low levels of soil organic matter content compound 
these effects (Simonis, 1993; Stefanidis et al., 2021; Panagos et al., 2015; 
Paschalidis et al., 2020; Zaimes et al., 2016). 

Since there is substantial evidence that soil erosion is affected by 
climate change (Borrelli et al., 2020; Nearing et al., 2004) any policy or 
program response to erosion must be informed by relevant climatic 
science. A timely example of the urgency of a climate-focused response 
can be seen in the recent multiple disaster events experienced in Evia. 
Evia is the second largest island in Greece and was significantly 
damaged by wildfires in August 2021. In October of the same year, it was 
also hit by torrential floods and mudslides. These hazards, and partic-
ularly their interactive effects, caused serious soil erosion which affected 
community livelihoods and biodiversity (ABC News,2021). 

In this chapter, we examine Greek soil governance, with a particular 
focus on erosion and recommendations to address this issue. 

2. Soil legislation and regulations in Greece 

The Food and Agriculture Organization of the United Nations (UN 
FAO) Global Soil Partnership identifies soil as a vital component of 
sustainable agriculture and healthy ecosystem services. Soil is also a 
critical resource that directly supports most of the United Nations Sus-
tainable Development Goals (Keesstra et al., 2018). Yet, due to the va-
riety and complexity of soil resources, and the numerous stakeholders 
involved, countries’ soil governance is spread across a range of different 
international and national legislative instruments including often 
‘siloed’ environmental, urban planning, and agricultural portfolios (UN 
FAO, 2021). Greece is no exception to this trend. Table 1 details SoiLEX - 
Soil related legal instruments and soil governance. It summarizes 
important soil themes and related laws, decrees, decisions, and action 
plans in Greece. 

As detailed in Table 1, the relevant legislation is dispersed across 
agricultural, biodiversity protection, environmental protection, soil 
management, urban planning, waste and waste-water management 
themes. Soil conservation, erosion and pollution generally see the most 
concentrated regulation, indicating a critical awareness of damage to 
the country’s soil resources and its ramifications. While existing soil 
legislation (Table 1) provides important legal provisions and preventive 
measures for sustainable soil management, a number of its instruments 
were developed more than 30 years ago and need to be updated or 
modified to better address current needs and integrated practice 
(Charalampidou, 2018; WWF, 2014). 

Table 1 
Soil-related themes, legislations and regulations in Greece.  

SOIL THEMES LAWS, DECREES, DECISIONS & ACTION 
PLANS 

DATE OF 
TEXT 

SOIL CONSERVATION  Law for the protection of the environment 01/01/ 
1986 

Ministerial Decision No.80568/4225/91 on 
methods, conditions and restrictions for the 
use in agriculture of sludge from domestic 
and municipal waste-water treatment 

22/03/ 
1991 

Law No.2508 on sustainable urban 
planning 

13/06/ 
1997 

Law on the protection and management of 
water resources 

09/12/ 
2003 

Ministerial Joint Decree No.107017 on the 
assessment of the effects of certain plans 
and programmes on the environment in 
compliance with Directive 2001/42/EC of 
the European Parliament and of the Council 

28/08/ 
2006 

Joint ministerial decision on criteria for 
agricultural land quality 

07/09/ 
2010 

Law on Conservation of Biodiversity 29/03/ 
2011 

Law No.4014 on the environmental 
licensing of works and activities, regulation 
of illegal constructions in connection with 
environmental stability and other 
provisions falling under the competence of 
the Ministry of Environment 

20/09/ 
2011 

SOIL EROSION Law for the protection of the environment 01/01/ 
1986 

National action plan for combating 
desertification 

01/01/ 
2001 

Law on conservation of biodiversity 29/03/ 
2011 

NUTRIENT 
IMBALANCE 

Joint ministerial decision on criteria for 
agricultural land quality 

07/09/ 
2010 

SOIL ORGANIC 
CARBON LOSS 

National action plan for combating 
desertification 

01/01/ 
2001 

SOIL POLLUTION Ministerial Decision No.80568/4225/91 on 
methods, conditions and restrictions for the 
use in agriculture of sludge from domestic 
and municipal waste-water treatment 

22/03/ 
1991 

Presidential Decree No.148 on 
environmental liability with regard to the 
prevention and remedying of 
environmental damage - Compliance with 
Directive 2004/35/CE of the European 
Parliament and of the Council 

28/09/ 
2009 

Law No.4042 on the protection of the 
environment through criminal law, on 
waste management and other provisions, in 
compliance with EU Directives 2008/99/ 
EC and 2008/98/EC 

13/02/ 
2012 

SOIL QUALITY Joint ministerial decision on criteria for 
agricultural land quality 

07/09/ 
2010 

SOIL RESTORATION Presidential Decree No.148 on 
environmental liability with regard to the 
prevention and remedying of 
environmental damage - Compliance with 
Directive 2004/35/CE of the European 
Parliament and of the Council 

28/09/ 
2009 

SALINISATION / 
SODIFICATION 

Law for the protection of the environment 01/01/ 
1986 

National action plan for combating 
desertification 

01/01/ 
2001 

SOIL SEALING Law No.2508 on sustainable urban 
planning 

13/06/ 
1997 

Source: UN FAO SOILS PORTAL - SoiLEX - Soil related legal instruments and soil 
governance. Available at: http://www.fao.org/soils-portal/soilex/country-prof 
iles/details/en/?iso3=GRC&tx_dynafef_search=1&rec_uid=&submit=Submit 
&form_build_id=form-5ae4f3e17f332a3d1530f9613588df674c9854dddf 
474b0fa82c90b97b7fd7e7. 
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The ‘OECD Environmental Performance Reviews: Greece 2020′ de-
tails the efforts of the Greek government to increase transparency and 
accountability in environmental and soil-focused laws, but also high-
lights the institutional capacity limits which constrain effective imple-
mentation of the current legislation or its further development (OECD, 
2020). For example, the existing environmental laws regarding soil re-
sources and waste management do not reflect recent data regarding 
climate change and the more stringent protections needed to address 
this issue (Charalampidou, 2018; WWF, 2014). 

To support a more transparent and pragmatic soil legislation 
framework, Charalampidou (2018) identified key technical and gover-
nance issues that frequently undermine application of existing soil laws 
in Greece: i) the interpretation and application of these laws by con-
trolling authorities can differ widely. The controlling authorities include 
citation of different soil laws that focus on the same or overlapping 
themes (e.g. soil conservation and pollution) and often causes confusion; 
ii) the complexity in principles and operating protocols regarding 
soil-pollution and soil-waste management also cause confusion; iii) the 
failure of controlling authorities to ensure legal compliance in a timely 
manner, iv) and the gaps that exist regarding governance and oversight 
of entities that knowingly damage soil resources or do so unintentionally 
(e.g. escaped substances) and limits to remediation options when such 
actors declare bankruptcy. These issues highlight some of the practical 
limits of the existing soil protection arrangements in Greece. These could 
be addressed through further legislative changes or updates, particularly 
changes that are able to centralize, integrate and harmonize these leg-
islative instruments and support common understandings, goals and 
implementation frameworks (Morvan et al., 2008). 

3. Soil erosion management and monitoring 

The European Commission identifies soil protection against erosion 
and other soil threats as a key priority. This has been highlighted in the 
Soil Thematic Strategy (EC, 2012). Another important step forward is 
the compilation of the soil erosion risk map of Europe (Morvan et al., 
2008). The map provides an important baseline to document the extent 
of the problem in Europe, and a reference against which soil erosion 
monitoring and evaluation could be conducted (Zaimes et al., 2016). 

Despite the seriousness of erosion, only limited research has been 
conducted to address this threat in Greece (Yassoglou, 2005). Koutala-
kis et al. (2015) reviewed the available literature regarding erosion in 
Greece and found that most relevant studies focused on the land type, 
physical and anthropogenic factors, and assessment tools. It should be 
noted that soil erosion is not just a threat to human agricultural staples 
or the environment, but also our heritage. Polykretis et al. (2021) proved 
that archeological sites of worldwide importance in Crete were highly 
affected by soil erosion. Cuca and Agapiou (2018) presented their 
findings regarding the impacts of soil erosion and land-use changes in 
two archeological areas in Cyprus, with one case being a UNESCO 
protected site. 

Currently in Greece, the most commonly used soil erosion moni-
toring methods investigate changes in surface level or volume using 
erosion pins, catchpits, etc. Although these methods are cost-effective, 
they are not practical for frequent measurements (Zaimes et al., 2011, 
2016). To effectively monitor soil resources, approaches that provide 
accuracy and frequent testing are preferred. However, such methods are 
costly, timely and focus on smaller scales. 

To improve research on erosion, Zaimes et al. (2016) suggested the 
use of two tools, the Automated Soil Erosion Monitoring System 
(ASEMS) for continuous and accurate measurements, and the Soil 
Erosion Integrated Information System (SEI2S) for larger areas. Stefa-
nidis et al. (2021) tested the Revised Universal Soil Loss Equation - 
RUSLE (Renard et al., 1991) in Kassandra Peninsula, Northern Greece, 
and found that appropriate erosion mitigation strategies are essential to 
minimize erosion. 

As there is a greater need for more and better research on soil, the 

investigation of optimal research approaches based on the available 
resources, open data and emerging technologies should be a priority for 
state and local governments, universities and the private sector. 

4. Lessons from Portugal and the eco-holistic soil conservation 
framework 

Portugal is another European country that faces similar soil threats to 
Greece and also lacks a centralized soil framework for policies, admin-
istration infrastructure and capacity. Their soil regulation law was 
approved in the 1970′s and while there have since been notable efforts 
to update and expand soil-related regulations in accordance with the 
European Law, the country still lacks a comprehensive soil protection 
regulatory framework. Notably, a recent comparative analysis of exist-
ing Portuguese soil management legislation and related legislative 
documents within the European Union, highlighted that, compared with 
the longer-term preventive approaches underpinning EU policy and 
programming, Portuguese laws focused more often on the management 
of emergent issues such that they were often ‘reacting’ to threats rather 
than preventing them (Castelo-Grande et al., 2018). At the time of 
writing (2018), the review concluded that the progress for soil protec-
tion in Portugal is slow, and that the development of a soil framework 
that links local and national governance structures and articulates with 
European regional strategies such as the Soil Thematic Strategy (EU, 
2012) offers the best strategy to address soil protection in Portugal. It 
also emphasized the that European citizens, in general, are not well 
informed regarding the limits of soil legislation and how these currently 
affect soil protection in their respective countries. A similar review 
process is needed regarding soil legislation in Greece, as well as other 
European countries. This could potentially identify those laws requiring 
revision and/or harmonization with European Law and priority areas for 
protection, particularly in view of actions needed to manage climate 
impacts (Charalampidou, 2018) . 

The need for a regional and international soil governance frame-
works that actively promotes local engagement is also raised by Alba-
ladejo et al. (2021) who conducted an extensive review on soil 
conservation programs. They introduced the Eco-Holistic Soil Conser-
vation framework which is based on a detailed analysis of success and 
failure indicators for soil conversation projects. They argue that in order 
for soil legislation to work, societies need to perceive soil resources as 
living systems and develop soil behavior that enshrines ethical use. This 
could begin with raising community awareness of the critical role of soil 
conservation in the preservation of vital ecosystems that sustain all life 
and in the battle against climate change. To implement these effectively, 
they suggest a trans-disciplinary approach of three stages: i) diagnosis of 
the causes for soil threats; ii) synergy between the different stakeholders 
to integrate the related assessments; and iii) active evaluation and 
monitoring of the impacts on soils. At the program level, such a 
framework must support consistent oversight and delivery across a 
range of diverse government portfolios and legislation, and 
non-government actors, essentially as a ‘cross-cutting’ issue. 

5. Discussion 

For thousands of years, soil resources in Greece have been critical for 
the local socio-economy. However, the continuous use of land for agri-
cultural purposes, deforestation and urbanization, combined with 
increasing climate change impacts, have affected the quality of the soil. 

Greek governments have established a series of laws for the protec-
tion of soil resources, primarily against erosion and pollution. Soil 
erosion is one of the more pressing environmental threats for many 
Mediterranean countries and needs comprehensive assessment and 
remediation (van der Knijff et al., 2000). In the case of Greece, a land 
with numerous protected natural and archeological sites, there should 
be a greater interest to investigate this threat more effectively in coor-
dination with the European Commission. 
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The protection of soil resources is not just a national matter, but a 
global priority. Soil, and its health, are elements essential to achieving, 
and often linking, the Sustainable Development Goals. As such, it should 
be treated with the same focus and urgency afforded to more ‘champ-
ioned’ natural resources such as water, air, and clean energy media. At 
present, soil governance is not under a specific framework, but spread 
across different themes and portfolios. The UN FAO Global Soil Part-
nership is pushing to increase global awareness of soil conservation. This 
could be achieved by developing integrated soil governance strategies 
that minimize current threats, and protect livelihoods, heritage and the 
environment. For example, a centralized soil framework with the 
oversight of the European Union could better coordinate European state 
responses, while minimizing any state political or internal issues with 
the potential to delay effective action. The European Soil Health Law 
which will be introduced in 2023, aims to improve Europe’s soil status 
by 2050 and is another step to this direction (Foote, 2021). This law 
could also align with and strengthen current policies to address climate 
change and human-induced activities that harm the natural resources 
upon which we rely. At the national level, countries such as Greece could 
develop frameworks that support soil protection, public engagement 
and local focus. The Eco-Holistic Soil Conservation framework that 
suggests developing a societal narrative, ethos and soil behaviors for 
managing soil resources could be the basis for such frameworks. 

6. Limitations and future work 

This chapter was largely based on soil-themed literature available in 
English. Future research investigating soil erosion threats, governance 
and management initiatives in Greece should also include literature 
written in the Greek language. It could also identify other areas of soil 
threat at a national level (e.g. soil contamination and loss of soil 
biodiversity), particularly after the megafires that currently occur across 
the country (Kitsantonis and Specia, 2021). 

7. Conclusion 

Soil resources are essential for mankind. In Greece, soil resources 
particularly underpin agriculture, a sector vital to the financial well- 
being and development of the country. However, natural and human- 
induced factors increasingly threaten soil health. As erosion is one of 
the most serious soil threats in the Mediterranean Basin, Greece has 
established legal frameworks to protect against this hazard. While ef-
forts are being made to decrease erosion and find innovative solutions, a 
constellation of factors threaten profound impacts to soil resources and 
the socio-economy more broadly in the decades to come. Integrated soil 
legislation informing national and regional management frameworks 
may be the ‘game changer’ needed to protect this critical resource at all 
levels. 

Funding 

This research did not receive any specific grant from funding 
agencies in the public, commercial, or not-for-profit sectors. 

Declaration of Competing Interest 

The authors declare that they have no known competing financial 
interests or personal relationships that could have appeared to influence 
the work reported in this paper. 

References 

ABC News, 2021b. Greece’s wildfires may be dying down on the island of Evia, but 
white-hot anger rises in its place. https://www.abc.net.au/news/2021-08-15/greece 
-wildfires-devour-the-island-of-evia/100368262 (accessed 10 December 2021).  

Albaladejo, J., Diaz-Pereira, E. and de Vente, J., 2021. Eco-holistic soil conservation to 
support land degradation neutrality and the sustainable development goals. Catena, 
196, 104823. https://doi.org/10.1016/j.catena.2020.104823. 

Borrelli, P., Robinson, D.A., Panagos, P., Lugato, E., Yang, J.E., Alewell, C., Wuepper, D., 
Montanarella, L., Ballabio, C., 2020. Land use and climate change impacts on global 
soil erosion by water (2015-2070). In: Proceedings of the National Academy of 
Sciences, 117, pp. 21994–22001. https://doi.org/10.1073/pnas.2001403117. 

Castelo-Grande, T., Augusto, P.A., Fiúza, A., Barbosa, D., 2018. Strengths and weaknesses 
of European soil legislations: The case study of Portugal. Environ. Sci. Policy 79, 
66–93. https://doi.org/10.1016/j.envsci.2017.10.010. 

Charalampidou, N., 2018. Greek Soil Law. In: Ginzky, H., Dooley, E., Heuser, I., 
Kasimbazi, E., Markus, T., Qin, T. (eds). International Yearbook of Soil Law and 
Policy 2017. International Yearbook of Soil Law and Policy, vol 2017. Springer, 
Cham. https://doi.org/10.1007/978-3-319-68885-5_13. 

Cuca, B., Agapiou, A., 2018. Impact of land-use change and soil erosion on cultural 
landscapes: the case of cultural paths and sites in Paphos district, Cyprus. Appl. 
Geomat. 10 (4), 515–527. https://doi.org/10.1007/s12518-018-0237-z. 

EC, 2012. Soil - Report on the Implementation of the Soil Thematic Strategy and Ongoing 
Activities. European Commission (EC). https://ec.europa.eu/environment/soil/thr 
ee_en.htm (accessed 10 July 2021).  

Foote, N., 2021. Soils to receive same legal status as air, water in first EU-wide soil health 
law. EURACTIV. https://www.euractiv.com/section/agriculture-food/news/soi 
ls-to-receive-same-legal-status-as-air-water-in-first-eu-wide-soil-health-law/ 
(accessed 10 December 2021).  

Hamidov, A., Helming, K., Bellocchi, G., Bojar, W., Dalgaard, T., Ghaley, B.B., 
Hoffmann, C., Holman, I., Holzkämper, A., Krzeminska, D., Kværnø, S.H., 2018. 
Impacts of climate change adaptation options on soil functions: A review of 
European case-studies. Land Degrad. Dev. 29 (8), 2378–2389. https://doi.org/ 
10.1002/ldr.3006. 

Intergovernmental Technical Panel on Soils, 2015. Status of the World’s Soil Resources: 
Technical Summary. Food and Agriculture Organization of the United Nations, 
Rome. ISBN: 978-92-5-108960-6. http://www.fao.org/3/i5126e/i5126e.pdf.  

Keesstra, S., Mol, G., De Leeuw, J., Okx, J., De Cleen, M., Visser, S., 2018. Soil-related 
sustainable development goals: Four concepts to make land degradation neutrality 
and restoration work. Land 7 (4), 133. https://doi.org/10.3390/land7040133. 

Kitsantonis, N., Specia, M., 2021. Villages are evacuated and ancient sites under threat 
from fires ravaging Europe. The New York Times. https://www.nytimes.com/20 
21/08/05/world/europe/greece-wildfires.html (accessed 9 August 2021).  

Koutalakis, P., Zaimes, G.N., Iakovoglou, V., Ioannou, K., 2015. Reviewing soil erosion in 
Greece. Int. J. Geol. Environ. Eng. 9 (8), 936–941. https://doi.org/10.5281/ 
zenodo.1107589. 

MoEE, 2016. Convention On Biological Diversity: 5th National Report of Greece 
-Executive Summary. Ministry of Environment and Energy (MoEE). https://www. 
cbd.int/doc/world/gr/gr-nr-05-en.pdf. 

Morvan, X., Saby, N.P.A., Arrouays, D., Le Bas, C., Jones, R.J.A., Verheijen, F.G.A., 
Bellamy, P.H., Stephens, M., Kibblewhite, M.G., 2008. Soil monitoring in Europe: a 
review of existing systems and requirements for harmonisation. Sci. Total Environ. 
391 (1), 1–12. https://doi.org/10.1016/j.scitotenv.2007.10.046. 

Nearing, M.A., Pruski, F.F., O’neal, M.R., 2004. Expected climate change impacts on soil 
erosion rates: a review. J. Soil Water Conserv. 59 (1), 43–50. https://www.jswconlin 
e.org/content/59/1/43. 

OECD, 2020. OECD Environmental Performance Reviews: Greece 2020. Organisation for 
Economic Co-operation and Development (OECD). https://www.oecd-ilibrary.org/ 
sites/373beb63-en/index.html?itemId=/content/component/373beb63-en. 

Panagos, P., Borrelli, P., Meusburger, K., 2015. A new European slope length and 
steepness factor (LS-Factor) for modeling soil erosion by water. Geosciences 5 (2), 
117–126. https://doi.org/10.3390/geosciences5020117. 

Paschalidis, C., Sotiropoulos, S., Papakonstantinou, L., Petropoulos, D., Kavvadias, V., 
Paschalidis, D., Christodoulou, C., 2020. Soil resources and the role in agriculture 
sector of Greek economy. Environ. Ecol. Res. 8 (3), 70–75. http://www.hrpub.org/ 
download/20200530/EER2-14015219.pdf. 

Polykretis, C., Alexakis, D.D., Grillakis, M.G., Agapiou, A., Cuca, B., Papadopoulos, N., 
Sarris, A., 2021. Assessment of water-induced soil erosion as a threat to cultural 
heritage sites: the case of Chania prefecture, Crete Island, Greece. Big Earth Data 
1–19. https://doi.org/10.1080/20964471.2021.1923231. 

Qian, L., Chen, X., Wang, X., Huang, S., Luo, Y., 2020. The effects of flood, drought, and 
flood followed by drought on yield in cotton. Agronomy 10 (4), 555. https://doi.org/ 
10.3390/agronomy10040555. 

Renard, K.G., Foster, G.R., Weesies, G.A., Porter, J.P., 1991. RUSLE: Revised universal 
soil loss equation. J. Soil Water Conserv. 46 (1), 30–33. https://www.jswconline. 
org/content/46/1/30.short. 

Schismenos, S., Zaimes, G.N., Iakovoglou, V., Emmanouloudis, D., 2019. Environmental 
sustainability and ecotourism of riparian and deltaic ecosystems: opportunities for 
rural Eastern Macedonia and Thrace, Greece. Int. J. Environ. Stud. 76 (4), 675–688. 
https://doi.org/10.1080/00207233.2018.1510579. 

Simonis, A., 1993. Problem soils of Greece FAO/ECE. Symposium on Agriculture and the 
Environment. Geneva, Switzerland. 

Stefanidis, S., Alexandridis, V., Chatzichristaki, C., Stefanidis, P., 2021. Assessing soil loss 
by water erosion in a typical Mediterranean ecosystem of Northern Greece under 
current and future rainfall erosivity. Water 13 (15), 2002. https://doi.org/10.3390/ 
w13152002. 

Stefanidis, S., Stathis, D., 2018. Effect of climate change on soil erosion in a mountainous 
mediterranean catchment (Central Pindus, Greece). Water 10 (10), 1469. https:// 
doi.org/10.3390/w10101469. 

Stocker, T., 2014. Climate Change 2013: the Physical Science basis: Working Group I 
contribution to the Fifth assessment Report of the Intergovernmental Panel On 

S. Schismenos et al.                                                                                                                                                                                                                            

https://www.abc.net.au/news/2021-08-15/greece-wildfires-devour-the-island-of-evia/100368262
https://www.abc.net.au/news/2021-08-15/greece-wildfires-devour-the-island-of-evia/100368262
https://doi.org/10.1073/pnas.2001403117
https://doi.org/10.1016/j.envsci.2017.10.010
https://doi.org/10.1007/s12518-018-0237-z
https://ec.europa.eu/environment/soil/three_en.htm
https://ec.europa.eu/environment/soil/three_en.htm
https://www.euractiv.com/section/agriculture-food/news/soils-to-receive-same-legal-status-as-air-water-in-first-eu-wide-soil-health-law/
https://www.euractiv.com/section/agriculture-food/news/soils-to-receive-same-legal-status-as-air-water-in-first-eu-wide-soil-health-law/
https://doi.org/10.1002/ldr.3006
https://doi.org/10.1002/ldr.3006
http://www.fao.org/3/i5126e/i5126e.pdf
https://doi.org/10.3390/land7040133
https://www.nytimes.com/2021/08/05/world/europe/greece-wildfires.html
https://www.nytimes.com/2021/08/05/world/europe/greece-wildfires.html
https://doi.org/10.5281/zenodo.1107589
https://doi.org/10.5281/zenodo.1107589
https://www.cbd.int/doc/world/gr/gr-nr-05-en.pdf
https://www.cbd.int/doc/world/gr/gr-nr-05-en.pdf
https://doi.org/10.1016/j.scitotenv.2007.10.046
https://www.jswconline.org/content/59/1/43
https://www.jswconline.org/content/59/1/43
https://www.oecd-ilibrary.org/sites/373beb63-en/index.html?itemId=/content/component/373beb63-en
https://www.oecd-ilibrary.org/sites/373beb63-en/index.html?itemId=/content/component/373beb63-en
https://doi.org/10.3390/geosciences5020117
http://www.hrpub.org/download/20200530/EER2-14015219.pdf
http://www.hrpub.org/download/20200530/EER2-14015219.pdf
https://doi.org/10.1080/20964471.2021.1923231
https://doi.org/10.3390/agronomy10040555
https://doi.org/10.3390/agronomy10040555
https://www.jswconline.org/content/46/1/30.short
https://www.jswconline.org/content/46/1/30.short
https://doi.org/10.1080/00207233.2018.1510579
http://refhub.elsevier.com/S2667-0062(22)00002-8/sbref0024
http://refhub.elsevier.com/S2667-0062(22)00002-8/sbref0024
https://doi.org/10.3390/w13152002
https://doi.org/10.3390/w13152002
https://doi.org/10.3390/w10101469
https://doi.org/10.3390/w10101469


Soil Security 6 (2022) 100035

5

Climate Change. Cambridge University Press, Cambridge. https://www.osti.gov/et 
deweb/biblio/22221318.  

UN FAO, 2021. Soil Governance Webinar - 13 January 2021. Food and Agriculture 
Organization of the United Nations (UN FAO). http://www.fao.org/3/cb33 
17en/cb3317en.pdf (accessed 28 July 2021).  

van der Knijff, J.M., Jones, R.J.A., Montanarella, L., 2000. Soil erosion risk: assessment in 
Europe. European Soil Bureau 1–34. https://esdac.jrc.ec.europa.eu/ESDB_Archive 
/pesera/pesera_cd/pdf/ereurnew2.pdf. 

WWF, 2014. Environmental Legislation in Greece:10th Annual Review – Summary. 
World Wide Fund for Nature, Greece (WWF). https://www.congreso.es/docu/docu 
m/ddocum/dosieres/sleg/legislatura_10/spl_92/pdfs/43.pdf. 

Yassoglou, N., 2005. Soil survey in Greece. Soil Resources of Europe 159. https://esdac.jr 
c.ec.europa.eu/ESDB_Archive/eusoils_docs/esb_rr/n06_soilresources_of_europe/ 
PDF/GREEC06.pdf. 

Zaimes, G.N., Ioannou, K., Iakovoglou, V., Kosmadakis, I., Koutalakis, P., Ranis, G., 
Emmanouloudis, D., Schultz, R.C., 2016. Improving soil erosion prevention in 
Greece with new tools. J. Eng. Sci. Tech. Rev. 9 (2). http://www.jestr.org/downl 
oads/Volume9Issue2/fulltext11922016.pdf. 

Zaimes, G.N., Lee, K.H., Tufeckoglu, M., Long, L.A., Schultz, R.C., Isenhart, T.M., 2011. 
The effectiveness of riparian conservation practices in reducing sediment in Iowa 
streams. In: Hendriks, B. (Ed.), The effectiveness of riparian conservation practices in 
reducing sediment in Iowa streams. Agricultural Research Updates 2, 117–166. 
ISBN: 978-1-61470-191-0.  

S. Schismenos et al.                                                                                                                                                                                                                            

https://www.osti.gov/etdeweb/biblio/22221318
https://www.osti.gov/etdeweb/biblio/22221318
http://www.fao.org/3/cb3317en/cb3317en.pdf
http://www.fao.org/3/cb3317en/cb3317en.pdf
https://esdac.jrc.ec.europa.eu/ESDB_Archive/pesera/pesera_cd/pdf/ereurnew2.pdf
https://esdac.jrc.ec.europa.eu/ESDB_Archive/pesera/pesera_cd/pdf/ereurnew2.pdf
https://www.congreso.es/docu/docum/ddocum/dosieres/sleg/legislatura_10/spl_92/pdfs/43.pdf
https://www.congreso.es/docu/docum/ddocum/dosieres/sleg/legislatura_10/spl_92/pdfs/43.pdf
https://esdac.jrc.ec.europa.eu/ESDB_Archive/eusoils_docs/esb_rr/n06_soilresources_of_europe/PDF/GREEC06.pdf
https://esdac.jrc.ec.europa.eu/ESDB_Archive/eusoils_docs/esb_rr/n06_soilresources_of_europe/PDF/GREEC06.pdf
https://esdac.jrc.ec.europa.eu/ESDB_Archive/eusoils_docs/esb_rr/n06_soilresources_of_europe/PDF/GREEC06.pdf
http://www.jestr.org/downloads/Volume9Issue2/fulltext11922016.pdf
http://www.jestr.org/downloads/Volume9Issue2/fulltext11922016.pdf
http://refhub.elsevier.com/S2667-0062(22)00002-8/sbref0033
http://refhub.elsevier.com/S2667-0062(22)00002-8/sbref0033
http://refhub.elsevier.com/S2667-0062(22)00002-8/sbref0033
http://refhub.elsevier.com/S2667-0062(22)00002-8/sbref0033
http://refhub.elsevier.com/S2667-0062(22)00002-8/sbref0033

	Soil governance in Greece: A snapshot
	1 Introduction
	2 Soil legislation and regulations in Greece
	3 Soil erosion management and monitoring
	4 Lessons from Portugal and the eco-holistic soil conservation framework
	5 Discussion
	6 Limitations and future work
	7 Conclusion
	Funding
	Declaration of Competing Interest
	References


