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Time Parameters Investigation of the Linear Reservoir
Model and Dimensionless Unit Hydrograph Model

Kwan-Tun Lee!! Shu-Chen Hsu® Chin-Hsin Chang®™

ABSTRACT The linear reservoir (LR) and dimensionless unit hydrograph (DUH)
models are the hydrological models usually applied in Taiwan for rainfall-runoff
simulation. The nK parameter in the LR model reflects the time lag of the watershed. It
can be obtained through moment analysis of the storm hyetographs and the discharge
hydrographs. The time lag parameter Tl in the DUH model is defined as the time
from the center of the storm hyetograph to the occurrence of the half of the total runoff
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volume. The Tl is then related to the watershed geomorphic factor LL, /S for further
pplication in ungauged watersheds for the rainfall runoff simulation. Hydrologic and
geomorphologic data from ten watersheds, whose sizes range from 53 km? to 343 km?2,
were collected for the time parameter analysis in this study. The results showed that
the nK parameter obtained by using the trial and error procedure is usually better than
using the conventional moment method. Regression analysis showed that the
correlation was poor for the parameters Tig and LL, / & in the DUH model. The
calibrgted nK value and Tl value for different storms in a watershed showed large
variation. It can be concluded that the mean nK value and Tl value for the LR model
and the DUH model should be used with caution. In order to realize the change of the
two time parameters for different storms, a kinematic-wave based time of concentration
equation was used to estimate time of concentration 7. for different storms, and
correlation analyses were then conducted to fully understand the relationship between
these two time parameters and 7Tc . We hope that the analytical results from this study
can provide a criterion for choosing an adequate time parameter to conduct the
rainfall-runoff simulation.
Key Words.  linear reservoir model, dimensionless unit hydrograph model, time lag, kinematic
wave based time of concentration.



