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Quantifying Uncertainty for the Water Balance Analysis
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Abstract

The water balance analysis for the long-term water resources plan is a simple calculation that compares
water demands with possible water supplies. For a watershed being considered the reports on the performance
of the water balance analysis, however, have shown inconsistent results and thus have not earned credibility due
to the uncertainty of the data acquired and models used. In this research, uncertainties in the water scarcity
estimate were assessed through probability representation based on the Monte Carlo simulation using Latin
Hypercube Sampling (LHS). The natural flow, municipal demand, industrial demand, agricultural demand, and
retum flow rate were selected as representative input variables for the water balance analysis, and their
distributions were set based on the linear regression and the entropy theory. The statistical properties of the
output variable samples were analyzed in comparison with a deterministic estimate of the water scarcity of an
existing study. Application of LHS to three sub-basins of the Geum river basin showed the deterministic
estimate could be overestimated or underestimated. The sensitivity analysis as well as the uncertainty analysis
found that the return flow rate of the agricultural water is the most uncertain but is rarely sensitive to the
output of the water balance analysis.
keywords . water balance analysis, uncertainty, Monte Carlo simulation, Latin Hypercube sampling,

sensitivity analysis
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