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Soil hydraulic functions – main soil input data

Soil water retention curve; Q = f(h)
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OSAT 0.520 0.460

ORES 0.067 0.002

ALFA 0.014 0.061

NPAR 1.080 1.109

KSATFIT 5.2 1000

ORES 0.067 0.002

NPAR 1.080 1.109

LEXP -3.430 11.350

Hydraulic conductivity function; K=f(h)



Measurements (lab, in situ)

➢ Measurements are usually done at few –

up to 8-10 – data points – NOT enough

➢We need to fit analytical functions to 

measured data

Identifying the soil hydraulic functions

Estimate from other soil properties 

= we use pedotransfer functions (PTFs)

➢We can estimate discrete points and fit an 

analytical function 

➢We can estimate the parameters of the 

analytical function directly 

Due to the numerical scheme we need continuous functions 

The most commonly used analytical description of the two 
functions is the van Genuchten – Mualem method



The van-Genuchten model for soil water retention curves

SWAP manual:

OSAT or Qsat - saturated water content  (cm3 cm-3) 

ORES or Qres - residual water content (cm3 cm-3) 

ALFA or a (cm-1)

NPAR or n (-)

m (-)

empirical shape factors



The van Genuchten – Mualem model for the K(h) curve

SWAP manual:

KSATFIT or Ksat- saturated hydraulic conductivity; fitted (cm day-1) 

LEXP or l  - shape parameter (-)

KSATEXM – measured hydraulic conductivity; fitted (cm day-1)

BDENS – soil bulk density (mg cm-3) 



Measured and fitted soil water retention curves

Chan et al. 2004

Van-Genuchten model (VG)

Other models

In SWAP you can not define 

parameters for other models 

than van-Genuchten – Mualem



Soil input data

Parameters of analytical functions Table format:  user-defined data

SWSOPHY 0 1 



Table format for user-defined data

h         Q          K

➢ h – water potential (cm)

➢ Q – soil water content (cm3 cm-3)

➢ K – hydraulic conductivity (cm day-1)

➢ Use small increments

➢ Separate file for each layer 
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Measurements (lab, in situ)

➢ Fitting analytical functions to 

measured data 

Identifying the soil hydraulic functions

Estimate from other soil properties 

= we use pedotransfer functions (PTFs)

➢ Estimate soil hydraulic functions from 

properties that are easier to measure

+ you could check https://www.sciencedirect.com/science/article/pii/S0098300421001898

OPTAIN: Contact Brigi for the WP3 R script 

Outside OPTAIN: contact Brigi and Attila

BUT… 
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Measurements (lab, in situ)

➢ Fitting analytical functions to 

measured data 

Identifying the soil hydraulic functions

Estimate from other soil properties 

= we use pedotransfer functions (PTFs)

➢ Estimate soil hydraulic functions from 

properties that are easier to measure

+ you could check https://www.sciencedirect.com/science/article/pii/S0098300421001898

RETC tool ROSETTA neural network



Using the ROSETTA neural network

➢ Install the HYDRUS-1D model from here:

https://www.pc-progress.com/en/Default.aspx?Downloads

➢ Start any of the example projects 

➢ Open the table with soil hydraulic properties

➢ Click on Neural Network Prediction

➢ Make your estimation depending on

data availability 



Using the ROSETTA neural network



Using the ROSETTA neural network



Using the RETC software 

➢ Prepare your data in the following format:



Using the RETC software 

➢ Install the RETC from here:

https://www.pc-progress.com/en/Default.aspx?retc

➢ Paste your data in the „retention curve data”

➢ Run the program and get your estimates



@H2020_OPTAIN

@H2020OPTAIN

WWW.OPTAIN.EU

csilla.farkas@nibio.no

Thank you
for your

attention! 
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