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Results on Nonlinear State Estimations for

Water Storage Levels in the Basin of Lake Biwa

Hikaru SHIMIZU, Yasuo MITANI
and Suguru ARIMOTO

ABSTRACT

This paper studies the nonlinear state estimation for the system of hydrologic cycle
in the basin of Lake Biwa. The internal states of the system are water storage levels,
which can not be measured directly but eventually play an important role in calculating
the amount of water in each process of the cycle such as snowmelt, snowpack, runoff,
and evapotranspiration. Since the hydrologic process from precipitation to runoff has non-
linear characteristics, system-theoretic nonlinear state estimation technics are applied to the
system in order to estimate unobservable water storage levels. As a result, some com-

parisons among estimation errors for various nonlinear state estimation methods are obtained.
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