


	 	 	 	 	 	 Verification

SoilVision Systems Ltd. is continuously and actively involved in the verification of our software. The verification of the Modified Penman method as 
implemented in SVFlux 5 is no different.  Solutions to benchmarked problems and comparisons to other software packages are ongoing.  Benchmarking
efforts to date have involved the following efforts.

PROFESSOR WILSON THESIS VERIFICATION PROBLEM
A comparison was performed to the Modified Penman problem as described in the thesis of Dr. Ward Wilson (1990). The problem involved solution of a
1D problem involving data collected from the site.  
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INFILTRATION
Solution of the Modified Penman evaporative boundary condition primarily involves proper solutions of infiltration problems.  To verify that the 
code is providing correct solutions to infiltration problems, SVFlux  was compared to the classic infiltration problems presented by Havercamp 
(1977) and Celia (1990).

The result of these infiltration comparisons may be seen in the following figures.  Haverkamp presented a study of the influence of mesh density and 
timestep resolution on the results.  It was found that concern regarding mesh density and timestep resolution are rendered irrelevant in SVFlux due 
to the automatic mesh refinement and automatic timestep refinement features.  
 

Comparison between SVFlux and results presented by Celia (1990) 

Comparison between SVFlux and Haverkamp (1977) as presented by Celia (1990) in Fig. 1b 

What is the value of automatic mesh refinement?
"Critical cases of water flow such as evaporation near 
the soil surface and infiltration into initially dry soil 
profiles typically create local mobile regions with large 
gradients of water head. Highly nonlinear relationships 
between hydraulic conductivity and pressure head 
contribute to very steep wetting fronts during 
infiltration into initially dry soil. In the vicinity of the 
wetting front for the initially dry soil, small values of 
hydraulic conductivity require very large gradients to 
move even a small amount of water (Pan and 
Wierenga, 1995). A short distance behind the wetting 
front, water content increases providing a much higher 
conductivity and much smaller head gradients. 
Insufficient local resolution for such cases of water flow 
can result in numerical oscillation and numerical 
smearing." (Mansell et al., 2002)


