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A Practical Method for Constructing Hydrological Cycle Models
in Watershed and Its Application
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Synopsis -

This paper presents a simple, practical and systematic approach to describe, identify
and use watershed hydrological cycle models which play important roles in the effective
control of water resources. It consists of following two main procedure :

(i) Model description of hydrological phenomena under consideration as a series of
nonlinear differential equations.

(ii) Automatical determination of model’s unknown parameters based upon observed
hydrological data using a method composed of “quasilinearization” and “nonlinear
optimization technique with constraints”.

The applicability and availability of this approach are verified through several case
studies concerning runoff models (long-range runoff and flood runoff) and a reservoir
operation method during floods which makes use of information obtained by the sequen-
tial identifications of flood runoff model.

Key Words : Hydrological Cycle Model, Long-range Runoff, Flood Runoff, Stream-
flow Control, Flood Control, Reservoir Operations, Adaptive Control,
Quasilinearization, Nonlinear Optimization Technique.
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A Practical Method for Constructing Hydrological Cycle Models
in Watershed and Its Application

by Mizuho Imamura, Tadaomi Ouchi

Synopsis :

This paper presents a simple, practical and systematic approach to describe, identify and use
watershed hydrological cycle models which play important roles in the effective control of water
resources. It consists of following two main procedure :

(i) Model description of hydrological phenomena under consideration as a series of nonlinear
differential equations.

(ii) Automatical determination of model’s unknown parameters based upon observed hydrologi-
cal data using a method composed of “quasilinearization” and "nonlinear optimization technique
with constraints”.

The applicability and availability of this approach are verified through several case studies
concerning runoff models (long-range runoff and flood runoff) and a reservoir operation method
during floods which makes use of information obtained by the sequential identifications of flood
runoff model.

Key Words : Hydrological Cycle Model, Long-range Runoff, Flood Runoff, Streamflow
Control, Flood Control, Reservoir Operations, Adaptive Control, Quasilineari-
zation, Nonlinear Optimization Technique.
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