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Focusing on the uncertainties resulting from  

hydraulic parameterization
of the SWAP model
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Deterministic

The SWAP model 
employs VGM hydraulic parameters

Stochastic, Monte Carlo



Generate (many)
STOCHASTIC
REALIZATIONS
using Cholesky 
decomposition
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This allows upgrading from deterministic to 
stochastic interpretation of model outputs

1. Runs the SWAP model for each 
stochastic parameter realization;

2. Extracts the required (user-
defined) information from the 
SWAP output files;

3. Compiles selected SWAP output 
in a resulting file. 



Functional analysis using SWAP

Example 1: Predicted Transpiration 
during a crop season
semi-arid (NE Brazil)

in this case: a significant difference between 
deterministic and median stochastic prediction

!



Functional analysis using SWAP

Example 2: Transpiration and Bottom Flux 
during 30 simulated years 
in a SE Brazilian soil

Stochastic analysis reveals uncertainties and results in a different prediction



Functional analysis using SWAP

Example 3: Threshold pressure heads 
(flux-based FC, LP, WP) in 20 SE Brazilian soils

Stochastic Analysis allows insight in uncertainties
Some differences between deterministic and median stochastic prediction



Functional analysis using SWAP

Example 4: Plant available water (from flux-
based FC, LP, WP) in 20 SE Brazilian soils

Important differences between deterministic,
median stochastic, and ‘static’ predictions



Conclusions

1. The impact of VGM parameter uncertainty on SWAP model 

predictions can be assessed using a stochastic approach with 

Cholesky decomposition to generate parameter realizations;

2. VGM parameters act together in the q-h and K-h equations 

and do not have individual practical meaning – their functional 

analysis depends on a modelling framework, e.g. SWAP;

3. Deterministically predicted model outputs (e.g., water balance 

components) using mean hydraulic property parameter values 

may be substantially different than the median values of 

stochastic realizations.



Many thanks to former and current 
developers of the SWAP model!

Thanks for your attention.

qdjvlier@usp.br 
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