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Soil functions 

1) biomass production 

2) storing filtering and 

transforming nutrients, 

substances and water 

3) biodiversity pool 

4) physical and cultural 

environment for 

humans 

5) source of raw material 

6) acting as carbon pool 

7) archive of geological and 

acheological heritage 



http://www.iiasa.ac.at/Research/LUC/luc07/External-World-soil-database/HTML/index.html 

Global Soil Resources  
are limited 



1. Soil resources are limited 
 

2. Soil resources are under threat of 

 - land take 

 - soil degradation 

 - climate change 

 
3. Soil conservation is a global need   



“The Sino-EU Panel on Land and Soil 
(SEPLS) is a scientific body with a 
goal to provide decision makers in 

Europe and China with a clear 
scientific view on the current state 

of land and soil resources and 
potential environmental and socio-

economic consequences of their 
future utilization patterns.” 

Mandate 

The Sino-EU Panel  on Land and Soil 
(SEPLS) 



SEPLS  
Priority Topics 

1. Food security (Nanjing 2012) 

 
2. Land resources allocation (Brussels 2013) 

 
3. Soil and water resources and land 

management  
 

4. Ecosystem services 
 
 



 
SEPLS Seminar  

on  
Food Security 

 
(Nanjing; 2012) 

 
 

Similarities and differences 
in the processes in China and 

the EU were discussed, 
including assessment of key 
factors driving the processes 

and the identification of 
knowledge gaps. 



Threats from agricultural 
intensification and  
water use to land resources 

  
China European Union 

Driving forces D: maximizing resource utilization  

ID: Increasing demands for food and fiber,  

diet change  

(economic growth, population increase) 

  

  

D: maximizing resource 

utilization  

ID: Increasing demands for 

bioenergy (fuel, wood) 

Pressures Increased fertilizer and pesticide application (expansion 

of horticulture), compaction,  

erosion (deforestation; soil management) 

Intensive use of fertilizers,  

pesticides,  

compaction,  

erosion (soil management) 

State eroded and degraded soils soil contamination;  

soil eutrophication,  

eroded and degraded soils 

Impacts river, lake and ground water pollution; salinization 

aquifer depletion, contaminated food, 

air and water pollution, 

productivity decline on a long term (erosion) 

contaminated food,  

air and water pollution, 

productivity decline on a long 

term (erosion) 

  

Responses research , 

capacity building  

incentives 

legal regulations, 

increased investment in integrated land management 

(including lake and river pollution control)  

research, 

capacity building, 

incentives 



The nested European soil information system 

The knowledge base 1- soil information 



Source: ESA 2013 

Agriculture uses  

- about a 25% of the water diverted from the natural environment in the EU.  

- in southern Europe the figure is as high as 80%  

The knowledge base 2 - soil moisture 



Integrated water management platform 

Source: MyWater 

The knowledge base 3- water information 



Pedotransfer functions 

The knowledge base 4 - soil water regime 

 is the water retention curve [L3L−3]; 

 is suction pressure ([L] or cm of water); 

 saturated water content [L3L−3]; 

 residual water content [L3L−3]; 

 is related to the inverse of the air entry suction,  ([L−1], or cm−1); 

and, 

 is a measure of the pore-size distribution,  (dimensionless). 

Van Genuchten 1985 

Wosten 2013 

European HYdropedological Data Inventory  
(EU-HYDI)  

 
Weynants et al. 2013 



soil properties → soil hydrology → fertility  

 

The knowledge gap 

soil hydraulic 
properties 

basic soil 
properties 

soil nutrient 
regime 

fe
r
tility

 

conservation 



soil management →soil properties 
climate change →soil properties 
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soil management →soil properties 
climate change →soil properties 



Aim: food security and sustainable agriculture 

1. How does climate change and soil 
management alter soil properties?  

 (Which soil properties are affected, how?) 

 
2. How can we adjust our PTFs to enable  

scenarios for soil management ? 

 (Mapped soil water scenarios for food 

security and sustainable land management) 

 
3. How soil characteristics need to be 

managed for proper water regime?  
 (And what technologies are available  
 or need to be developed?) 
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Thank you for your attention 


