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Key products for LULUCF inventories

• Review on the climate smart forestry and its impacts to soil, and 
evaluating the ability of soil models to account these practises

• Soil model ensemble – for capacity building and GHG invs

• Soil property maps for Europe
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SOIL MAPS
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SOIL MODEL ENSEMBLE 



Review published in the Forest Ecology and Management
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REVIEW 



Policy brief in the EFI www-site

https://efi.int/publications-bank/forest-soils-can-increase-climate-change-mitigation-targeted-management

REVIEW 



• Develop an interactive online interface that launches state-of-the-art models to 
simulate SOC stocks and GHG fluxes at site scale.

• Publicly available for end-users such as land managers, forestry experts and 
scientists: https://github.com/elisabruni/Holisoils-multimodel

• A pre-release version (v0) of web tool is publicly available at the following link: 
https://elisabruni.shinyapps.io/test4/

and was developed using the Shiny app framework (R Core Team, 2022)

Soil model ensemble [Elisa Bruni & Bertrand Guenet]

SOIL MODEL ENSEMBLE 
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https://github.com/elisabruni/Holisoils-multimodel
https://elisabruni.shinyapps.io/test4/


Soil model ensemble – user interface

SOIL MODEL ENSEMBLE 

description model description

data input

data check
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SOIL MODEL ENSEMBLE 
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Soil model ensemble –
UI - results

AMG, Century, 
ICBM, Roth-C, 
Yasso07, SG, …



• If input data lacks: 
• soil property data are extracted from ESDAC maps
• and climate variables from the ISIMIP repository

• Advantages
• The interface is user-friendly so anyone can use it even without a background 

in modeling 
• The tool is easily extendable to other land-uses and continents as long as

global maps are available

• For capacity building, GHG-invs and future scenarios 

Soil model ensemble – summary

SOIL MODEL ENSEMBLE 
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Soil property maps by ISRIC and TI: WoSIS diagram [Niels 
Batjes & Nicole Wellbrock]
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Datasets received 
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• Forest soil data for Europe were collated.

• This activity resulted in ~7,200 profiles (4 datasets), with various license 
constraints.

- Open license profiles 2,320
- Restricted license profiles 4,880

• Challenging positional accuracy aspect on some datasets.

• These profiles are to represent ~227 million ha forest soils (~3.1 points / 
1000 km2).

SOIL MAPS
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Data ingestion, standardisation and harmonisation
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• Basic quality/consistency control
• Identify repeated profiles
• Standardise attribute names
• Standardise analytical method descriptions
• Standardise units (incl. conversion factors)
• Plausibility checks (min, max, mean)

Ø Standardisation procedures (from WoSIS):
Ø Organic versus mineral soil layer

• Bulk density
• Carbon (Total & Organic)
• Calcium carbonate
• Cation exchange capacity
• Total Nitrogen
• Electrical conductivity (Ecx, Ecsat)
• pH (H2O, KCl, CaCl2, NaF)
• Coarse fragments
• Texture (sand, silt, clay)
• Water retention (at specified tensions)
• Available P (specified methods)

Also:
• Classification: FAO (year, WRB (year), USDA Soil 

Taxonomy (year), as provided
• Horizon designation (as provided, cleaned only)

SOIL MAPS
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Provided data
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https://dashboards.isric.org/superset/dashboard/holisoils

It can take a few seconds (20s –30s) to update, please be patient! SOIL MAPS
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https://dashboards.isric.org/superset/dashboard/holisoils


• Greifswald Mire Center European peatmap in 150m resolution as a baseline
• The baseline map is updated with data from Sweden, Finland, Netherlands, … 
• The Swedish map in 2m resolution (Ågren et al. 2022) was created by machine learning methods  utilizing soil 

wetness index derived from ALS data
• In Finland ML methods are also utilized to produce improved peat map in 50m resolution
• In Holisoils

1) a 100m peat map will be created and is used as covariate in soil mapping by ISRIC 
2) a segmented dataset on drained peatland forests will be created 

Peatland maps [Aura Salmivaara - Luke]

NORWAY SWEDEN NORWAY SWEDEN

Ågren, A. M., Hasselquist, E. M., 
Stendahl, J., Nilsson, M. B., and 
Paul, S. S.: Delineating the 
distribution of mineral and peat 
soils at the landscape scale in 
northern boreal regions, SOIL, 8, 
733–749, 
https://doi.org/10.5194/soil-8-
733-2022, 2022.
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Thank you for your attention

aleksi.lehtonen@luke.fi

holisoils.eu

@holisoils
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