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Decision makers needs soil information in the Coastal Plain of Occitanie

Water ressource management

12,125 km2

Soil available water capacity



Decision makers needs soil information in the Coastal Plain of Occitanie

Land use (urban)  planning  

Water ressource management

12,125 km2

Soil available water capacity

Soil (potential) quality index



Previous productions of Digital Soil Mapping products in the Coastal plain of Occitanie   

Developing GlobalSoilMap products
• 2024 legacy soil profiles in 27,236 km2 (1/ 13.5 km2)
• 16 soil covariates
• Quantile Regression Forest 

Mapping Soil Available Water Capacity
• 2024 legacy soil profiles in 27,236 km2 (1/ 13.5 km2)
• 16 soil covariates
• Quantile Regression Forest 
• Uncertainty propagation using 1rst order Taylor analysis

Mapping a Soil Quality (Multifunctionality) index
• 1229 legacy soil profiles in 12,125 km2 (1/ 9.9 km2)
• 161 soil covariates
• Regression Forest and cokriging of residuals
• Uncertainty propagation using stochastics simulations

Lack of precision for effective use in decision making



Soil information density: A first order limitation of DSM prediction performances



Massive harvesting of legacy measured soil profiles

Soil data rescue projects Profile numbers Authors of profiles profile ages

Projet IGCS 2021 1 192 SIGALES, GeoSOLEAU 1985-2006

Projet TerraOccitania 6 752 CNABRL 1955-92

From 1,229 profiles ( 1/ 9.9. km2) to 9,135 profiles (1/1.3 km2)



A semi-automatic procedure for soil profile entries in a soil database

Text recognition 
model training 
(1 per format)

Scanned soil profiles 
records 

(4 different formats)

87.6% of 
automatic 
recognition 
with 99.5% 
accuracy

Computer-assisted manual entry of the 
remaining uncertain fields Final checking 

and field 
conversions

Chemchem et al, submitted to Soil Use and Management



A semi-automatic procedure for soil profile entries in a soil database

Text recognition 
model training 
(1 per format)

Scanned soil profiles 
records 

(4 different formats)

87.6% of 
automatic 
recognition 
with 99.5% 
accuracy

Computer-assisted manual entry of the 
remaining uncertain fields

Manual entry Semi-automatic entry Gain 
1 record 13 mn 3 mn 10 mn

6752 records 182 working days 57 working days 125 working  days

Procedure evaluation

Final checking 
and field 

conversions

Chemchem et al, submitted to Soil Use and Management



Multivariate DSM approach (Angelini et al, 2023)

Soil data

Figure …: Cartes de l’indice de qualité des sols (à gauche) et de l’incertitude associée – écart type sur 
la valeur prédite- (à droite) sur la région côtière méditerranéenne de l’Occitanie. 

Figure …: Cartes de l’indice de qualité des sols (à gauche) et de l’incertitude associée – écart type sur 
la valeur prédite- (à droite) sur la région côtière méditerranéenne de l’Occitanie. 

Soil covariates

Regression 
Random Forests

mean

CI 90%

14 predicted 
properties

Stochastic simulations 
of residuals and map 

combinations into 
maps of indicators

300 simulated 
maps of soil 
indicators

Final indicator 
maps

Predicted values

uncertainties

Linear models of 
co-regionalisation



Accuracy (MEC) increases after a massive harvesting of legacy soil data

Analytical soil properties
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High density soil dataset
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Digital Soil Mapping products for decision makers

Soil Available Water Capacity 0-100 cm (mm) Soil Multifunctionnality Index

160

17

Standard 
error Standard 

error



Spatial aggregation for uncertainty visualization adapted for decision making
1. approach

Courteille et al, submitted to EJSS

§ Principle :  Reduce the overall map uncertainty by spatial aggregation

§ Aggregated units obtained by applying an agglomerative clustering algorithm (Murtagh, 1985) on predicted raster 

maps

§ Areal metric : proportion of area of high quality soil (> 10/12)

0          5,000   10,000   15,000    20,000
Mean size of aggregated units

Mean Predicted 
uncertainty

Variance of predicted 
values

☹

😀



Spatial aggregation for uncertainty visualization adapted for decision making
1. approach

Courteille et al, submitted to EJSS Courteille et al, in prep.

Users’ preferences of spatial aggregations      
(201 potential users x 10 choices among 2 maps)

0          5,000   10,000   15,000    20,000
Mean size of aggregated units

Mean Predicted 
uncertainty

Variance of predicted 
values

☹

😀

Which is the best 
compromise ??

§ Principle :  Reduce the overall map uncertainty by spatial aggregation

§ Aggregated units obtained by applying an agglomerative clustering algorithm (Murtagh, 1985) on predicted raster 

maps

§ Areal metric : proportion of area of high quality soil (> 10/12)



Spatial aggregation for uncertainty visualization adapted for decision making
2. Example of « good » compromise

% of area with high quality soils Uncertainty (standard error )

> 0.2

5 km

0 -  0.1

0.1 -  0.2



Conclusions

§ Digital Soil mapping products should be oriented toward the fullfillment of local 
users needs

§ The decrease in mapping uncertainty provided by a massive harvesting of legacy 
soil profiles is significant but limited for certain soil properties

§ Spatial aggregation of DSM outputs is a promising solution for communicating 
mapping uncertainties to decision makers

§ Local Digital Soil mapping should be promoted as an efficient approach for 
organising and boosting the collection of soil knowledge within the future soil 
governance entities (soil districts?)




