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Digital tools for agro-silvo-pastoral systems 

• ASP systems provide a variety of ecosystem services, in relation with the 
sustainable and efficient use of extensive pastures  / Aguilera et al., 2020; Jouven et al., 2021

• Slow development of precision farming due to challenging conditions : 
great diversity of systems, limited coverage by comunication networks, large flocks and 
grazed surface areas, few interactions with the animals  / Bahlo et al., 2019

• Availability of spatial data and sensors paves the way to innovative 
solutions. A few recent projects in the Mediterranean area: 

https://senspa.karteco.gr/en/project_overviewhttps://idele.fr/clochete/ (app. for farmers)



OBJECTIVE =  capitalize on existing data and technologies in order to design an IS 
for ASP systems which can: (1) gather heterogeneous data about the spatial 
utilization of rangelands by grazing herds; (2) analyze such data and put them into 
perspective in order to (3) deliver to the farmers a range of useful information to 
enhance their understanding and utilization of the pastoral ecosystem.
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The P@stor-all project : a participatory approach 
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The P@stor-all information system : functionalities

• Provide benchmarks to adjust grazing management
üInformation about how things are going in the individual farm
üLong-term analysis of the spatio-temporal utilisation of pastures

• Suggest methods to acheive a given objective
ü Feedback from other farmers
ü Technical references

• Understand the ecology of the pastoral ecosystem
ü Feedback from other farmers
ü Scientific knowledge

Individual investigations 
of partner farmers

-> 51 questions

Collective discussion
-> 3 main functions

Renault & al. (2021)



The P@stor-all IS : general architecture

Kalenga & al. (2022)



The P@stor-all IS : spatial data analysis

Kalenga & al. (2022)
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Experimental farms (N tracks/flock) :
• Indicators at flock scale (dispersion, 

area explored, density under trees)
• Within- and between-day analysis
• Correlation between variables
• Analysis « out of the IS »

Commercial farms (1-3 tracks/flock) :
• Indicators at individual scale (see 

presentation of Sautot et al.)
• Daily to seasonal analysis
• Simple visual representations
• Analysis « embedded in the IS »

Candela & al. (2022)



The P@stor-all IS : user interface
PRIVATE AREA

PUBLIC AREA



The P@stor-all IS : main contributors

Private information : 
rangeland utilisation indicators 

based on GPS data

Public information : 
farmers’feedback, technical ref., 

scientific knowledge
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The P@stor-all IS : secondary contributors

Private information : 
rangeland utilisation indicators 

based on GPS data

Public information : 
farmers’feedback, technical ref., 

scientific knowledge
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Diallo & al. (2023)



The P@stor-all IS : advances & perspectives

Thesis of Urcel Kalenga : 
Methodological developements for the P@stor-all IS

GPS and smartphones for partners => data collection
Co-design of the IS with farmers

Implementation and test of the IS 
Elaboration of public contents
Involvement of secondary contributors
General terms of use for the IS

Dissemination of the IS 
among French farmers + 
other contributors
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The P@stor-all IS : underlying conceptual model

Bibliographic 
research

Individual investigation 
of partner farmers 

X

Bassira Saibou & al. (2020)


