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Introduction  

Soil is a key resource that sustains several ecosystems and stands as the basis of food Production 

while also playing an important role in climate regulation. Overpopulation and food pressure 

during the last decades have caused severe damages on soil quality as a consequence of intensive 

agriculture i.e. erosion, desertification and salinization, also compromising soil fertility and 

yields for the next decades. New and better agricultural practices are needed to ensure a 

sustainable use of this resource and to fully take the advantages of its associated ecosystem 

services. Also, new and better soil quality indicators are crucial for soil diagnosis and to help 

farmers decide on the best management practices to adopt on specific pedo-climatic scenarios 

situations. Conservation agriculture and its fundamental principles: minimum (or no) soil 

disturbance, permanent soil organic cover and crop rotation /intercropping certainly figure among 

the possibilities that contribute for a sustainable soil management.   

The iSQAPER project ï Interactive Soil Quality Assessment in Europe and China for 

Agricultural Productivity and Environmental Resilience ï is tackling this problem with the 

development of a Soil Quality app (SQAPP) that links soil and agricultural management practices 

to soil quality indicators and is of easy use by farmers and other suitable actors. The University of 

£vora is the leader of the WP6 - Evaluating and demonstrating measures to improve Soil quality. 

During the duration of this WP, several promising agricultural measurements will be tested in 

selected sites and evaluated under a new set of soil quality indicators and finally results will be 

disseminated in demonstration events. Conservation agricultural practices will then be evaluated 

and the soil quality improvement (measured through a selected set of indicators) for specific 

pedo-climatic zones will be assessed.  

The first task of WP6 is the selection of sites for testing, evaluating and demonstrating of 

selected ósoil improvingô measures.  This task includes the identification of different farmers and 

land managers located along the main pedo-climatic zones in Europe and China, currently 

undergoing innovative agricultural management practices (AMP).  

 

1. Materials and Methods 

WP6 Framework  

The iSQAPER project ï Interactive Soil Quality Assessment in Europe and China for 

Agricultural Productivity and Environmental Resilience has started in May 2015 and has a 

duration of 5 years. It is divided into 9 working packages (WP) and includes 25 partners from 

Europe and China, including 14 Case Study Sites (CSS) ï Fig.1. 
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Figure 1. Countries involved in the iSQAPER project and location of Case Study Sites 

(CSS) 

Pedo-climatic zonation and Identification of Stakeholders 

The establishment of different climatic zones and soil types within each zone was performed  in 

WP2 of iSQAPER ï Spatial analysis of crop and livestock farming systems across pedo-climatic 

zones in Europe and China. Climatic zonation based on initial 35 climatic areas served as spatial 

units for the assessments on the continental scale in Europe. Regrouping of the Climatic Areas 

was performed to create climatic zones for pedoclimatic zonation, as developed by T·th et al. 

(2013) for the productivity evaluation of European soils. From this work resulted several maps 

with the pedo-climatic diversity in Europe. Also, during the first task of WP5 of iSQAPER ï 

Multi-stakeholder case study inventories of soil quality and selection of innovative practices, a 

questionnaire was prepared and sent to the CSS to identify different stakeholders. For the farmers 

and land managers, the questionnaire included questions about the type of farming system 

(arable, permanent crops, intensive grazing, extensive grazing and open field vegetables) and the 

innovative AMPôs ( cover crops, diversified crop rotation, leguminous crops, min-till, no-till, 

permanent soil cover and residue maintenance).  
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Identification of the testing sites 

In order to select the testing sites, we have isolated the stakeholders identified by the 

questionnaire and only farmers and land managers reporting farming systems and innovative 

AMPôs in their answers were further considered. Consequently, using their coordinates we were 

able to trace them in the respective climatic zone and identify if they were located in a dominant 

soil type for the region or not. We considered any soil with a representation higher than 10% for a 

certain climatic zone as a dominant soil type. Finally, for land managers fulfilling all the criteria, 

we analysed the AMPôs reported.  

2. Results 

Pedo-climatic zonation and stakeholders 

Based on the definition applied by WP2 eight different climatic zones were identified in Europe: 

Boreal to sub-boreal, Sub-oceanic, Atlantic, Northern sub-continental, South sub-continental, 

Mediterranean semi-arid, Mediterranean temperate and sub-oceanic and Temperate Mountainous 

(Fig.2). 

Figure 2. Climatic zones in Europe, location of different CSS and also stakeholders identified in 

the project 

Stakeholders were mostly identified near the region where the CSS is located and cover 5 of the 8 

climatic regions. So far, only Boreal, Sub-oceanic and temperate mountainous regions were not 

covered (Fig.2,3). 



9 

 

 

Figure 3. Number of stakeholders and farmers fulfilling the requests ï reporting farming systems 

and AMPôs (see Materials&Methods)  
 

In order to select representative sites and to test the innovative AMPôs, we identified the most 

dominant soil types of every climatic zone identified in Europe. According to the threshold 

established (> 10%) three to five dominant soil types were identified for the different climatic 

regions. Cambisols dominate in Atlantic, sub-oceanic, Mediterranean and Temperate 

mountainous regions. Podzols are found mainly in the boreal region, Chernozems are only found 

in Northern and Southern sub-continental and Regosols are only present in the Mediterranean 

(Fig.4).   

 

  

Figure 4. Distribution of the dominant soil types (>10%) within each climatic zone  
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Farming systems identification per climatic region 

The preliminary results show that only in the Atlantic region it was possible to identify a 

reasonable number of farmers (fulfilling the criteria) with different farming systems. The most 

common were arable and intensive grazing. Northern and Southern sub-continental climatic 

regions also account for a high diversity of farming systems identified, although in lower number. 

Finally, in the Mediterranean regions, only arable and permanent crops were identified (Fig.5).  

 

Figure 5. Distribution of the different farming systems reported within each climatic zone 
AMPôs identification per climatic region 

The preliminary results also show that diversified crop rotation, min-till, leguminous crops  and 

cover crops were the most reported by farmers and identified in all 5 climatic regions were 

stakeholders are represented (Fig.6). No-till was not reported in Mediterranean semi-arid and 

Northern sub-continental, permanent soil cover was absent from both Mediterranean regions and 

residue maintenance is not reported by the Mediterranean temperate zone.   

3. Discussion 

Results from this initial exercise show that many more stakeholders need to be identified in the 

dominant soils for every climatic zone. Although it is already possible to recognize the most 

ópopularô AMPôs, the overall sample is not diversified enough. To overcome this problem, the 

CSS were asked to identify specifically farmers and land managers in the most dominant farming 

systems and soil types in their region in the next months.  
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Figure 6. Distribution of the different AMPôs reported within each climatic zone  
 

Conclusion 

In the first task of WP6 of iSQAPER project we aim to identify testing sites for the most 

innovative AMPôs. Our initial identification of farmers and land managers is still incomplete, but 

the preliminary results show a variable co-existence of different farming systems in the climatic 

regions of Atlantic, Northern and Southern sub-continental, while Mediterranean regions account 

only with arable and permanent crops. The most popular AMPôs identified were diversified crop 

rotation, leguminous crops, cover crops and min-till, especially important in Atlantic, Southern 

sub-continental and Mediterranean semi-arid climatic regions. More stakeholder identification is 

necessary to cover conveniently the most dominant soil types and farming systems in every 

region. Also, a detailed assessment of the dominant soil types in China is required, especially for 

the regions covered by the Chinese CSS.   
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Introduction  

To understand the formation of Erosion, It is necessary to determine the degree of impacts which 

are rainfall, soil characteristics, topography, plant cover and land management. Remote Sensing 

and Geographic Information Systems are helping to determine these factors and prediction of 

erosion. The aim of this study is determine erosion potential of Karacaºren and Beyĸehir Lakes 

Watersheds around Isparta in Turkey according to RUSSLE method using RS-GIS.  

1. Materials and Methods 

Karacaºren Lake Basin has 240 thousand ha; Beyĸehir Lake Basin has 500 thousand hectares 

(Fig 1). In the study, cartographic material was prepared for the watershed area. The various 

research results and reports, meteorological data, statistical information, August 2009 and April 

2011 Landsat - 5 TM satellite image, the data obtained via field surveys, ArcGIS 9.3 and ERDAS 

Imagine 8.4 software were used. The RUSLE methodology was used as an erosion model. 

According to the method annual soil loss  was calculated by the following equation as 

tons/ha/year. 

 

A = R x K x LS x C x P 

 

Where;  

A = estimated average soil loss in tons per acre per year,  

R = rainfall-runoff erosivity factor,  

K = soil erodibility factor,  

L = slope length factor,  

S = slope steepness factor,  

C = cover-management factor,  

P = support practice factor.  
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Figure 1. The location of the study area 

2. Results 

R factor was calculated using monthly average rainfall and annual average rainfall. For this 

purpose, Kriging interpolation process with linear semi variogram model was carried out in 

ArcGIS software (Fig 2).  

 

 

Figure 2. Map of R factor 

K factor was calculated by the following equation and mapped (Fig 3).  

100 x K = (2.1 x 10-4) x (12-OM) x M1.14 + 3.25 x (S-2) + 2.5 x (P-3) *0.1317 

 

K = Soil erodibility factor, 

OM = % Organic matter,  

S = Soil structure class (1-6), 

P =Soil water permeability,  

M =Particle size.  
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Figure 3. Map of K factor 

 

Calculation of  the LS factor, 30 x 30 m resolution Digital Elevation Model (DEM) was used. 

The Hydrology tool of ArcGIS software was run in order to determine of the LS value (Fig 4). 

The following sequence of operations was applied in the calculation of the LS factor with ArcGIS 

software.  

LS = [Flow accumulation x (cell size/22.13)]
0.4

 x (Sin slope/0.0896)
1.3

  

 

 

Figure 4. Map of LS factor  
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Calculation of the C factor, August 2009 and April 2011 Landsat - 5 TM satellite image was used 

to determinate of plant density. For this purpose, in the ERDAS Imagine was performed NDVI 

(Fig 5).  

 

NDVI=(Bant 4)-(Bant 3) / (Bant 4)+(Bant 3) 

 

P factor was taken as 1.0 due to the lack of an application for soil protection.  

 

 

Figure 5. Map of C factor 

3. Conclusions 

The erosion risks of watersheds were predicted with RUSSLE model by using RS-GIS. Erosion 

clas was found as severe in 21% of Karacaºren Basin and 85% of Beysehir Basin. In Karacaºren 

lake basin, the total annual soil loss was calculated as 11.429.374 tons / year. Average soil loss 

was estimated at 47.51 tons/ha. The total annual soil loss was calculated as 36,049,081 tons/year, 

and average soil loss was estimated at 83.97 tons/ha in Beyĸehir lake basin (Fig 6). 
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Figure 6. Map of average soil loss 

 

Discussions 

Remote sensing (RS) and geographic information systems (GIS) were found effective methods 

for predicting soil loss according to RUSLE model. Using of together with these techniques was 

allowed to producing an erosion map for lake watersheds. The results clearly demonstrated that 

the simulated annual soil losses have general relative validity. Consequently, the erosion severity 

map can be used to target areas where erosion control should have priority, particularly areas of 

high erosion which contribute sediment directly to the lake. 
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