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SWAP graphical interface and use in education

Functions SWAP in education
Regular SWAP use
Graphical user interface
Demonstration



Functions SWAP in education

• Make invisible phenomena in the soil visible

• Quantify interactions soil-water-atmosphere-plant

• Tool for analysis of environmental problems 

• Make knowledge accessible

• Development platform to test new concepts



Regular use of SWAP 

SWAP modelText input files Text output files

Write with editor Run model
Read with editor or
use visualization tools

Advantages
• Fast and flexible
• Batches of many simulations 
• Use favorite visualization tool

Disadvantages
• Requires overview of many input variables
• Visualization requires extra step



Graphical user interface (GUI) for SWAP 

Goal
• Easy access to SWAP for unexperienced users
• Visualization of output
• Comparison of different experiments or scenarios

Setup
• GUI is written in RShiny
• Developed by Martin Mulder, Arnold Moene and Jos van Dam
• Experience at Wageningen University in Bachelor course 

Atmosphere-Vegetation-Soil Interactions



Sand layer (O2)

Sand layer (B2)

Impermeable clay

Subsurface drains:
distance 15 m, diameter 10 cm,
Entrance resistance 20 d

Years 2016-2018, daily weather data of station De Bilt

30 cm

170 cm

80 cm
Groundwaterlevel

Cultivation maize and grass

Tracer added on 5 maart 2017

Hydrologic situation of an GUI example



Main input screen
• Selection of main processes
• Only input for selected processes is shown
• Help available



Input soil hydraulic functions
• Default soil hydraulic parameters are shown based on soil texture
• Each parameter can be adjusted by the user



Input drought stress
• Select macroscopic or microscopic concept
• Input parameters for selected concept



Example output
• Panels with 3 time series to compare fluxes and state variables  
• Different experiments in the same graph
• User may zoom in at particular time periods
• Quantitative information at arbitrary dates can be requested



Example output for soil profile 
• Data on moisture, solute concentrations and temperatures
• Vertical profiles at selected times 
• Time series at selected depths



Output water balances 



Next steps graphical user interface

• Coupling to most recent SWAP version

• More functionality for input weather and crop data

• Define range of representative applications

• Online SWAP manual

• Make GUI accessible to run on a server or stand-alone
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