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Pipe leakage consists of pipe water exfiltration (exchange flux from defect pipes into the variably saturated
subsurface) and groundwater infiltration (exchange flux from the saturated subsurface into defect pipes). Pipe
water exfiltration may lead to problems such as groundwater contamination. Groundwater infiltration may lead
to a reduction of groundwater recharge, land subsidence and increased expenses to water cleaning facilities. Due
to inaccessibility of pipe defects, mathematical models are required to quantify leakage and mitigate associated
risks. Leakage models in literature can be distinguished into both, inaccurate simplified models with small
computational costs which neglect unsaturated-saturated flow (e.g. DeSilva et al., 2007, Vizintin et al., 2009,
Karpf & Krebs, 2011), and accurate coupled physically-based models with large computational costs, which
include unsaturated-saturated flow (Kidmose et al., 2015; Peche et al., 2017).
In the present study, we compare model results from a simplified and a coupled physically-based model. The
conceptional model represents storm water pipe leakage in suburban residential areas. Based on model results, we
investigate the validity range in which simplified models are sufficiently accurate and introduce a novel criterion,
which can be used for choice of leakage model. We show that the use of this model choice criterion may reduce
computational costs significantly while maintaining result accuracy.
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