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CARAT: a tool for quantifying above and 
belowground carbon sequestration in AFS

Field-specific Spatially explicit Evolution f(time) Simulation & optimisation
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Step 1: field selection

Define rectangular field Select existing field Field characteristics
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Step 2: agroforestry design



IL
V
O

𝐷𝐵𝐻 =
𝑎

𝑒𝑏−𝑐 𝑡
Tree species specific 
wood density 

Root-to-shoot ratio 
assumed 0.26

conversion factor 47%

Step 3: simulation of tree growth & biomass

AF & tree species specific DBH 
evolution & allometric equations
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α, β and γ determined for each tree 
species based on Ishihara & Hiura
(2011)

Species specific DBH curve

Tree root turnover & exudates

∆ input crop residues

Tree leaf litter:

• Exp. decreasing

• Tree species specific

• Calculated for each 
tree

• RothC

Step 4: simulation of soil organic carbon

Ferrari and Sugita (1996)
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Output: Leaf litterfall distribution
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Output: SOC
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Output SOC: increase due to leaf litterfall
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Output: field-level estimation
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CARAT

Yield-SAFE

Populus x canadensis

Comparison with existing fields
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Comparison with existing fields

Populus x canadensis

Juglans regia
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Populus x canadensis Juglans regia

Comparison with existing fields

CARAT

Yield-SAFE



Future 
steps
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https://shiny.ilvo.be/PLANT/CARAT_v3/

www.agroforestryvlaanderen.be/nl/agroforestryplanner



Thank you

contact: paul.pardon@ilvo.vlaanderen.be

CARAT development team (2023). CARAT: an online tool for 
quantifying carbon sequestration in agroforestry systems, developed 
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