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The modelling procedure

Meteorological data 
• Air temperature
• Precipitation
• Solar radiation
• Wind speed
• Humidity 

Soil data (field and lab measurements)
• Bulk density
• Total porosity
• Soil texture (sand, silt, clay content)
• Soil water retention characteristics
• Hydraulic conductivity 

Crop data (measurements & literature)
• Crop type
• Leaf area index
• Crop height
• Rooting depth 

Drainage data (records & literature)
• Depth of tile drains
• Distance between drainpipes

SWAP model
INPUT DATA REFERENCE  DATA

Soil data (monitored)
• Soil water content

Drainage data (monitored)
• Drainage outflow

MODEL OUTPUT

• Soil water content 
• Drainage outflow
• Plant water uptake
• Evaporation
• Transpiration

• Switches
• Model parameters 



OPTAIN WP3 and WP4 actions on setting up the SWAP model 

➢ Data Inventory for Field Scale Models (UFZ OPTAIN Cloud)

➢ Data source for field-scale models (UFZ OPTAIN Cloud)

➢ Setting up your SWAP project (GitHub)

➢ Reference data availability table

➢ Guidelines on reference data quality check (see presentation by Levente on Tuesday)

➢ Crop rotation table

➢ Other information

➢ Swap test run guideline (GitHub)

➢ Example project for each case study site (GitHub)

➢ Crop database (UFZ OPTAIN Cloud)

➢ Soil hydraulic properties (R-scripts in WP3, see presentation on Tuesday)

https://nc.ufz.de/s/KA9Cr2bbtALGMHr?path=%2FWPs%20%26%20Tasks%2FWP3%2FCase_studies%2Fdata_inventory%2Ffinal
https://nc.ufz.de/apps/onlyoffice/s/KA9Cr2bbtALGMHr?fileId=117718198
https://git.ufz.de/optain/wp4-integrated-assessment/swap/swap_common_platform/-/tree/main/Setting_Up_Your_SWAP_Project
https://nc.ufz.de/s/KA9Cr2bbtALGMHr?path=%2FWPs%20%26%20Tasks%2FWP4%2FWorkshops%2FSWAP%20Workshop%20Budapest%2007%202022%2FCrop%20Database


SWAP meteorological input files

Daily data Short, constant time intervals

SWMETDETAIL=0
time interval = 1 day

SWRAIN
0 – daily rainfall amounts (DRA)

1 – DRA + mean intensity (table)

2 – DRA + duration (WET)

3 – detailed records, separate file

dt < 1 day

=1
time interval < 1 day

SWMETDAIL = 1
SWRAIN = 3



SWAP meteorological input files

Daily data Short, constant time intervals

SWMETDETAIL=0
time interval = 1 day

=1
time interval < 1 day

NMETDETAIL 
the number of weather records 
each day 



SWAP meteorological input files

Daily data Short, constant time intervals

➢ SWAP 4.x did not run with the example file
given in the Manual



SWAP meteorological input files

Daily data Short, constant time intervals

➢ SWAP 4.x did not run with the example file
given in the Manual

➢ SWAP 4.x accepted the file from an earlier
version 



SWAP meteorological input files

Daily data Short, constant time intervals

➢ SWAP 4.x did not run with the example file
given in the Manual

➢ SWAP 4.x accepted the file from an earlier 
version 

➢ The LT team prepared a script for creating this 
type of met input



SWAP meteorological input files

Daily data

➢ SWAP 4.x runs with two types of input data

sets in daily time step

Short, constant time intervals



SWAP meteorological input files

Daily data

➢ SWAP 4.x runs with two types of input data
sets in daily time step

Short, constant time intervals
This was provided originally on GitHub 
as an example, with an Excel table in 
accordance with the SWAP Manual



SWAP meteorological input files

Daily data

➢ SWAP 4.x runs with two types of input data
sets in daily time step

Short, constant time intervals
This format works as well and easier 
to handle; it is generated by the R-
script written by Mo



SWAP meteorological input files

Daily data

➢ SWAP 4.x runs with two types of input data 
sets in daily time step

➢ Separate file is needed for each year; the 
year is the file extension

➢ In the R-script package, you can find a 
formula to calculate vapour pressure (kPa) 
from relative humidity (%)

➢ The last too columns are not obligatory

• ETref - potential evapotranspiration

• WET – the part of the day with 
precipitation (runoff, extreme events)

Short, constant time intervals



The modelling procedure 

Meteorological data 
• Air temperature
• Precipitation
• Solar radiation
• Wind speed
• Humidity 

Soil data (field and lab measurements)
• Bulk density
• Total porosity
• Soil texture (sand, silt, clay content)
• Soil water retention characteristics
• Hydraulic conductivity 

Crop data (measurements & literature)
• Crop type
• Leaf area index
• Crop height
• Rooting depth 

Drainage data (records & literature)
• Depth of tile drains
• Distance between drainpipes

INPUT DATA



Soil input data

Soil water retention curve; Q = f(h) Hydraulic conductivity function; K=f(h)
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Soil input data

Soil water retention curve; Q = f(h) Hydraulic conductivity function; K=f(h)



Soil input data

Soil water retention curve; Q = f(h)
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Soil input data

Hydraulic conductivity function; K=f(h)
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KSAT = saturated hydraulic conductivity

NPAR, LEXP – define the shape



Soil moisture retention curve after Turski R., Dom Ŝał H., Borowiec J., Flis-Bujak M., Misztal M., 1997. Gleboznawstwo – ćwiczenia dla studentów wydziałów rolniczych. AR, 
Lublin.

Available water
content



Representation of soils in the hydrological models

ALL THE BLUE PARAMETERS ARE STATIC

MODEL CODE MODEL PARAMETER

HBV SM soil moisture content 
FC maximum amount of water stored in the layer 
INFMAX maximum infiltration rate
DRAW capillary rise parameter

SWAT SM soil moisture content 
SOL_CRK crack volume
TEXTURE texture (gravel; sand; silt; clay)
SOL_BD bulk density
SOL_AWC available water capacity
SOL_K hydraulic conductivity

PERSIST SM soil moisture content 
K maximum infiltration rate
POR  porosity
WAT_MAX maximum amount of water stored in the layer 

INCA TEXTURE texture (gravel; sand; silt; clay)
K maximum infiltration rate
TOT/AV Ratio of total to available water 
DEF Maximum soil moisture deficit 



Soil input data

Soil water retention curve; Q = f(h) Hydraulic conductivity function; K=f(h)

Nemes & Farkas: What kind of tree does soil data grow on? 

More about soil hydraulic properties and their variability: 

More about how to use soil hydraulic properties during model calibration: 

Sinja: SWAP key functions

More about the estimation of soil hydrauilc properties: 

https://nc.ufz.de/s/KA9Cr2bbtALGMHr?path=%2FWPs%20%26%20Tasks%2FWP4%2FWorkshops%2FSWAP%20Workshop%20Budapest%2007%202022%2FPresentations
https://nc.ufz.de/s/KA9Cr2bbtALGMHr?path=%2FWPs%20%26%20Tasks%2FWP4%2FWorkshops%2FSWAP%20Workshop%20Budapest%2007%202022%2FPresentations


The modelling procedure 

Meteorological data 
• Air temperature
• Precipitation
• Solar radiation
• Wind speed
• Humidity 

Soil data (field and lab measurements)
• Bulk density
• Total porosity
• Soil texture (sand, silt, clay content)
• Soil water retention characteristics
• Hydraulic conductivity 

Crop data (measurements & literature)
• Crop type
• Leaf area index
• Crop height
• Rooting depth 

Drainage data (records & literature)
• Depth of tile drains
• Distance between drainpipes

INPUT DATA



Crop input data

➢ Crop database (UFZ OPTAIN Cloud)

➢We try to provide initial parameter files for all the crops

➢ APEX, SWAP crop databases are being looked up (Sinja)

➢ The crop files are region-specific and might not match your region

➢ Some crop parameters are subject to calibration

https://nc.ufz.de/s/KA9Cr2bbtALGMHr?path=%2FWPs%20%26%20Tasks%2FWP4%2FWorkshops%2FSWAP%20Workshop%20Budapest%2007%202022%2FCrop%20Database


The modelling procedure 

Meteorological data 
• Air temperature
• Precipitation
• Solar radiation
• Wind speed
• Humidity 

Soil data (field and lab measurements)
• Bulk density
• Total porosity
• Soil texture (sand, silt, clay content)
• Soil water retention characteristics
• Hydraulic conductivity 

Crop data (measurements & literature)
• Crop type
• Leaf area index
• Crop height
• Rooting depth 

Drainage data (records & literature)
• Depth of tile drains
• Distance between drainpipes

INPUT DATA



Drainage design and data

➢ Some basic characteristics of the tile drains (depth, spacing, diamter) 

should be known

➢ Parameterisation of drainage routine - (Sinja)



Experience gained when setting up and calibrating the

SWAP version 4.x model

➢ Not all the example projects provided belong to version 4

➢ There might be files from SWAP3.x and your model will not run with them

➢ Check the data in the example file, visualise 

➢ User-defined soil files – contact us, if you want to use such, the example 

file is NOT functioning

➢ The parameter names in the *.swp file and code might not match (OSAT or 

THETASAT)

➢ In some example *.swp files the macropore paramteres are missing or

coming from SWAP3.x. use the Kvithamar example if you want to

parameterise macropore flow. 



➢ Met input file: missing value is -99; but you can’t indicate a missing value

for precipitation as that does not accept negative values

Experience gained when setting up and calibrating the

SWAP version 4.x model



@H2020_OPTAIN

@H2020OPTAIN

WWW.OPTAIN.EU

csilla.farkas@nibio.no

Thank you
for your

attention! 
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