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https://swap.wur.nl

▪ SWAP is freely available (open 

source; GNU GPL license 2.1)

▪ Manual included

▪ List references: SWAP studies



It started in 1974



▪ Soil – vegetation – atmosphere transfer processes

▪ Soil water balance

▪ Water uptake by roots

▪ ET demand: meteorological conditions and crop properties

▪ Numerical simulation model

▪ Old names: SWATR, SWATRE, SWACROP

▪ Since 1997: SWAP: Soil – Water – Atmosphere – Plant

Key words then and still current



Previous overview in 2008



Selected developments in past 15 years

▪ Richards equation: core of the 

SWAP model

▪ Soil hydraulic properties: θ(h), 

K(h) or K(θ)

▪ Crop growth in interaction with soil, 

climate and water management

▪ Root water uptake: drought and 

oxygen stress: Sr

▪ Controlled drainage with 

subirrigation: Sd
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Crop growth

▪ Crop status determines 

demand for evapotranspiration

▪ Soil water status determines 

actual root water uptake



Crop growth

▪ Crop status determines 

demand for evapotranspiration

▪ Soil water status determines 

actual root water uptake

▪ Potential and water-limited 

crop production

▪ Non optimal root water uptake 

leads to reduced crop 

production
WOFOST (de Wit et al., 2019)



RWU modelling: empirical

Feddes et al., 1978

Jarvis et al., 2011



RWU modelling: process based

De Jong van Lier et al., 2013

De Willigen et al., 2017



RWU modelling: process based

De Jong van Lier et al., 2013

De Willigen et al., 2017



RWU modelling: process based

Bartholomeus et al., 2008De Jong van Lier et al., 2013

De Willigen et al., 2017



Example: SWAP-WOFOST regional
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Hack-ten Broeke et al., 2019



Example: SWAP-WOFOST regional
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Hack-ten Broeke et al., 2019



Example: SWAP-WOFOST regional

Crop yield 
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Example: Climate adaptive drainage



SWAP and the future



▪ Extreme weather conditions on crop development

▪ Salinization

▪ Interaction with nutrients

▪ …

▪ Focus: applicability for 

● Land evaluation studies

● Studies on climate impact and possible climate adaptation

● …

SWAP and the future



Thank you
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