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Abstract. Perhaps one of the strongest sources of guidance for managing aquifer systems at 

risk for saltwater intrusion is parsimonious groundwater modelling analysis. ‘Parsimonious’ 

modelling implies active avoidance of overly-complex representations when constructing 

models. A parsimonious or ‘simple’ model includes only enough features to reproduce key 

data and aquifer behaviors of interest. A parsimonious modelling analysis focuses only on 

evaluation of model features that control answers to questions being asked about the aquifer 

system. Many modeling projects have the goal of developing a model that represents the 

most-detailed picture of the aquifer system possible. This is neither the best use of state-of-the 

art modeling technology nor of the hydrologist modeler’s expertise. The model itself should 

not be the product of a project; rather, what is learned from using models to analyze the 

aquifer system should be the primary product. A groundwater model is merely a tool to aid 

the hydrologist in making judgements about aquifer behavior. No single simple or complex 

model is a true representation of an aquifer system, so effective model analyses must evaluate 

the impact of alternative model features on questions being addressed. We never know when a 

model is right, only when it is wrong. Complex models often include large amounts of 

irrelevant data, resulting in increased model complexity that does not help address pertinent 

questions. Often, the effort of adding complexity diverts the analysis from its true purpose and 

reduces the possibility that the hydrologist will deepen understanding of the aquifer system. 

Simple effective modelling is crucial, especially for evaluating aquifers that lack informative 

hydrogeologic databases, and it can be argued that most aquifers fall into this category. 

Success of hydrologic analysis depends much more on the hydrologist’s insight, experience 

and judgment than on the elaborateness of details included in a model. Groundwater model 

results are often presented as highly-defined maps and three-dimensional images, giving the 

illusion of realism and certainty. When commissioning a model-development project, well-

meaning managers with unrealistic expectations fueled by such advertising may request 

model-based answers that are impossible for any project to provide. For this reason, it is 

equally important to effective management of coastal aquifers that managers’ questions be 
developed with an understanding of the limitations. 
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