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Fig. 1. Estimation problems.
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Table 2. Qutput computation errors.

Relative error

Discharge (mm per 10 min.)

Time (10 min, unit)

Fig.8a. Estimated and observed hydro-
graphs (Flood 1).

Eq. (37) Eq. (38)
Flood 1 0.157 0.063
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Flood 3 0.102 0.028
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Summary

We have investigated flood runoff processes on hillslope through variation in time-vary-
ing parameters of the nonlinear relationship between basin storage and discharge. This paper
described a method of identification of the parameters using stochastic system theory.

Parameter argumentation was utilized in state space formulation, and a nonlinear filter
and a nonlinear smoother were applied to data obtained at a small mountainous basin
(catchment area 0.095 km?). It was found, by comparing the two methods, that filtering
realized a speedy estimation, whereas smoothing had an accurate algorithm.

It is concluded, from the simulations, that Single Stage [teration Filter and Fixed Interval
Smoother when used together produced a marked performance in state estimation.



