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Routings of Runoff Components in a Streamflow

Using Cascaded Linear Reservoirs with
Exponential Expression
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ABSTRACT

The developed rainfall-runoff models with unit hydrograph mainly focus on
simulating surface runoff, only a small number of models can be used for subsurface

runoff. Unit hydrograph is the kernel of surface runoff routing, it is useful tool for
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estimation of direct runoff. By simulating surface runoff on the land, abstrations of direct
runoff and rainfall excess are necessary to be finished in advance. The different
simulating results would probaly occur due to various separation technologies.

The major goal of this study is to derive unit pulse response functions based on
exponential function and then simulate streamflow components such as surface, rapid
subsurface, delayed subsurface and groundwater flows in the selected project watershed.

The input of the model, mean rainfall, was estimated using the block Kriging method.
Fifty-four avaliable rainfall-runoff were calibrated in optimal process and the best
parameters of linear reservoirs derived were obtained by using the successive quadratic
programming algorithm and a finite difference gradient. The applicability and validity of
the proposed model were verified using 14 observed rainfall-streamflow data from an
actual basin. The relationships between surface, subsurface and groundwater runoffs were
determined by the study results. These satisfactory results achieved in this study can be
extend to explore hydrological condition of catchment, and be applied for watershed

management in Taiwan.

Keywords: Kriging, Unit hydrograph, Linear reservoir, Exponential function, Surface

runoff, Subsurface runoff.
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