
W4: Food Security and Climate Change 

Healthy Soil, Healthful Food – 2015 UN Year of Soils 
 

Željka Zgorelec 

Faculty of Agriculture, University of Zagreb, Croatia  

zzgorelec@agr.hr   

 

  

2 – 3 October  2015, Zagreb 

ZAGREB CLIMATE FORUM 

French Embassy in Croatia and  

the Croatian Ministry of Environmental and Nature Protection 

mailto:zzgorelec@agr.hr


UNIVESITY OF ZAGREB 

FACULTY OF AGRICULTURE 

Department of General Agronomy 

Who we are? 



Domain of our study and work? 

Agroecology is a scientific 

discipline that uses 

ecological theory to study, 

design, manage and evaluate 

agricultural systems that 

are productive but also 

resource conserving.  
Hainzelin E, CIRAD,  2014 

AGROECOLOGY 



Soil? 

For most of you…. 

 Dirt! 

For us…. 

 Living skin of the Earth! 



QUESTIONNAIRE 

 Please, fulfill it 

for yourself! 

 



Climate change and its impacts/drivers: 

Increases in temperature, changing precipitation patterns, extreme events (floods 

and droughts), will affect us but also affect how soil provides its services! 

Agriculture 

is highly 

exposed to 

climate 

change, as 

farming 

activities 

directly 

depend on 

climatic 

conditions. 

 



CC  & Agriculture 

 On a global scale, agriculture (12 %), deforestation and other types of land use are 

responsible for 25 % of greenhouse gas (GHG) emissions.  

 There is significant potential to reduce these emissions, largely through reduced 

CO2 emissions from agriculture, avoiding deforestation and forest degradation, 

creating net carbon sequestration in soils, and the provision of renewable energy 

through sustainable land management 

 Eensuring food security for all, and particularly the world's poorest people, is a major 

global challenge.  

 Farming systems will have to adapt to new contexts. Mitigating GHG emissions is 

also a priority. This means making major changes.  

 Greening agriculture will require investment, research, and capacity building. 

 A large portion of the mitigation potential in the AFOLU sector is carbon 

sequestration in soils and vegetation.             

     (IPCC & UNEP, 2014; ECD, 2015) 



Source: http://www.climatechange-foodsecurity.org 



It is estimated that  95 % of our food is directly or 

indirectly produced on our soils. (UN-FAO, 2015)  

Soil quality 

is directly 

linked to 

food quality 

and quantity 

(FAO, 2015). 



International Year of Soils 

(IYS)- Food and Agriculture 

Organization of the United 

Nations 

 The IYS 2015 aims to increase awareness and 

understanding of the importance of soil for food 

security and essential ecosystem functions.  

 



The specific objectives of the IYS 2015 are to:  

I. Raise full awareness among civil society and decision makers about the 

profound importance of soil for human life;  

II. Educate the public about the crucial role soil plays in food security, 

climate change adaptation and mitigation, essential ecosystem services, 

poverty alleviation and sustainable development; 

III. Support effective policies and actions for the sustainable management 

and protection of soil resources; 

IV. Promote investment in sustainable soil management activities to develop 

and maintain healthy soils for different land users and population groups; 

V. Strengthen initiatives in connection with the SDG process (Sustainable 

Development Goals) and Post-2015 agenda (UNDP, 2015); 

VI. Advocate for rapid capacity enhancement for soil information collection 

and monitoring at all levels (global, regional and national).  



2014 – UN - IY of Family Farming 

 Family and small-scale farming are inextricably linked to 

world food security. 

 Family farming preserves traditional food products, while 

contributing to a balanced diet and safeguarding the world’s 

agro-biodiversity and the sustainable use of natural resources. 

 Family farming represents an opportunity to boost local 

economies, especially when combined with specific policies 

aimed at social protection and well-being of communities. 

 



How soil is formed? 

For 1 m of soil 100 000 years 



Soil functions and CC? 

Soil is a major factor in our response to tackling climate change .  Soil C pool  (2500 GT; SOC  1550 GT + SIC  950 GT) > ground 

vegetation C pool  (670 GT) + atmosphere C pool (800 GT) (Lal, 2008). Soil carbon accounts for one third of global carbon stock. 

Globally, croplands bear a carbon sequestration potential of 0.43 - 0.57 Gt every year (ELD, 2015) 

Nutrient & 

water cycle 

regulation  

Soil host a 

quarter of 

our planet 

biodiversity! 



Our soils under threat? 

Every hour an area of 11 ha is sealed across the EU by urban and infrastructure 

expansion and there is an increasing demand for land….  

Every year 

50 000 km2 

of fertile soil 

is lost all 

over the 

globe…. 



The concepts for healthy soil and healthy food are: 

Sustainable soil management! 
 It could produce up to 58 % more food 

 And in the same time conserve resource (soil) 

 Agriculture must, literally, return to its roots by rediscovering the importance of 

healthy soil, drawing on natural sources of plant nutrition, and using fertilizer 

wisely 

The way forward! 

 Establish national regulations for land management (Governments must be 

prepared to regulate farming practices that cause soil degradation or pose serious threats to the environment) 

 Monitor soil health (Policymakers and national institutions responsible for the environment are 

demanding methods and tools to verify the impact of farming practices) 

 Build capacity & disseminate information and communicate 

benefits (training programmes , extension, radio programmes, newspapers, internet)  

(FAO, 2014) 



Legislative – RH level 

2003 Prijedlog zakona o zaštiti tla  

 

1990  Ustav Republike Hrvatske (NN 56/90) 

 2013 Zakon o zaštiti prirode (NN 80/13) 

 2013 Zakon o zaštiti okoliša (NN 80/13) 

 2015 Zakon o poljoprivredi (NN 30/15) 

 2013 Zakon o poljoprivrednom zemljištu (NN 39/13) 

 Pravilnik o metodologiji za praćenje stanja poljoprivrednog zemljišta (NN 43/14) 

 Pravilnik o agrotehničkim mjerama (NN  142/13) 

 Pravilnik o zaštiti poljoprivrednog zemljišta od onečišćenja (NN 9/14) 

 Pravilnik o dobroj poljoprivrednoj praksi u korištenju gnojiva (NN 56/08) 

 Pravilnik o gospodarenju muljem iz uređaja za pročišćavanje otpadnih voda kada se mulj 

koristi u poljoprivredi (NN 38/08) 

 Pravilnik o integriranoj proizvodnji poljoprivrednih proizvoda (NN 137/12) 

 Akcijski program zaštite voda od onečišćenja uzrokovanog nitratima poljoprivrednog 

podrijetla (NN 15/13) 

 Načela dobre poljoprivredne prakse – preporuke! 

Zakon o vodama i Zakon o zaštiti zraka postoje!!!! 

 



Legislative – EU level 

 At the moment, only a few EU Member States have specific legislation on soil 

protection.  

 Soil is not subject to a comprehensive and coherent set of rules in the Union.  

 Existing EU policies in areas such as agriculture, water, waste, chemicals, and 

prevention of industrial pollution do indirectly contribute to the protection of 

soils.  

 But as these policies have other aims and scope of action, they are not sufficient to 

ensure an adequate level of protection for all soils in Europe.  

 The continued unsustainable use of soils is compromising the Union's domestic and 

international biodiversity and climate change objectives.  

 the Commission adopted a SOIL THEMATIC STRATEGY (COM(2006) 231) on 2006 

with the objective to protect soils across the EU.  

 While the Commission in May 2014 decided to withdraw THE PROPOSAL FOR A SOIL 

FRAMEWORK DIRECTIVE,  

 the SEVENTH ENVIRONMENT ACTION PROGRAMME, which entered into force 2014, 

recognizes that soil degradation is a serious challenge. It provides that by 2020 land 

is managed sustainably in the Union, soil is adequately protected and the remediation 

of contaminated sites is well underway and commits the EU and its Member States to 

increasing efforts to reduce soil erosion and increase soil organic matter and to 

remediate contaminated sites.  

 Source: http://ec.europa.eu/environment/soil 

http://ec.europa.eu/environment/soil/process_en.htm
http://ec.europa.eu/environment/soil/process_en.htm


Example: SCOTLAND  

Soil protection policy 

Izvor: http://www.gov.scot/Topics/Environment/soil/soilpolicy 

Sustainable soil management - The Scottish Soil Framework (2009) 

The Scottish Government is committed to tackling climate change and supporting wider 

international efforts to reduce greenhouse gas emissions.  

http://www.gov.scot/Topics/Environment/soil/soilpolicy


Observations 

 Examples 
 Mesic, M. et al. Soil Carbon Variability in some Hungarian and Croatian Soils // 

Soil Carbon / Hartemink, A.E. i McSweeney K., editor(s). Switzerland : Springer 

International Publishing, 2014. Str. 419-426 

 Zgorelec, Z. et al. Influence of Different Land Management on Climate Change// 

2nd International Symposium for Agriculture and Food, 2015. (predavanje, 

međunarodna recenzija, sažetak, znanstveni).   

 Mesić, M. et al. Infuence of extreme drought on winter wheat yield // Ekstremne 

vremenske prilike i utjecaj na društvo / Cindrić, Ksenija (ur.) online : online, 2013. 

(predavanje, međunarodna recenzija, sažetak, znanstveni).  

 



Soils video 
 

Soils: Our ally against climate change (FAO, 2015, 2:30 min) 

https://www.youtube.com/watch?list=PLzp5NgJ2-dK7iaOH5OKUYYRVOROUMEztd&v=8_69vy7ZBxE 

 

IYS - Healthy soils for a healthy life - Soil 101 (FAO, 2015, 2:28 min)  

http://www.fao.org/globalsoilpartnership/information-resources/videos-and-animations/soil-101/en/    

 

Support World Soil Day and the IYS 2015 (FAO, 2013, 1:36 min) 

https://www.youtube.com/watch?v=TqGKwWo60yE  

 

Better Save Soil English (WFI, Global Soil Week, 2015, 3:53 min) 

https://www.youtube.com/watch?v=Cjxg2Hvqsb0   

 

The Value of Soil  (ELD, 2013, 4:45 min) 

https://www.youtube.com/watch?v=403sT9CGRl0 

 

Let's Talk About Soil (IASS, 2012, 5:24 min) 

https://www.youtube.com/watch?v=1ND5Jl-jjmI 

https://www.youtube.com/watch?list=PLzp5NgJ2-dK7iaOH5OKUYYRVOROUMEztd&v=8_69vy7ZBxE
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Take home 

messages 



Thank you for  

your attention! 

“Be the change that you 

wish to see in the world.”  
                                          Mahatma Gandhi 


