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Table 1 The estimated IUH parameter values and the surface runoff simulation accuracies by applying the 2 method
n K (h) MSE DC
* 1.4504 5.6758 0 985.3884 0.9869
1 1.5102 5.0106 2 797.0067 0.9894
(%) 4.1 -11.7 -19.1 0.3
2.1247 5.8466 1 54006 0.9296
2 1.9825 6.6928 2 46318 0.9396
(%) -6.7 145 -14.2 1.1
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Derivation and Appropriate Application of a Recursive Equation for Parameter Updating of the
Instantaneous Unit Hydrograph

DONG Xiao—hua, LIU Ji, DENG Xia, BO Hui—juan
(College of Hydraulic and Environmental Engineering, China Three Gorges University, Yichang 443002, China)

Abstract: Instantaneous unit hydrograph is the outflow from the instantaneous application of unit net rainfall over the catchment.
The TUH is widely used for surface runoff simulation by using net rainfall as input. The IUH consists of 2 parameters, n and K,
the determination of which is normally made by using the moment method. It was found in previous researches that the calculated
surface runoffs based on the parameters from the moment method did not fit the observed ones well, an updating of the parameters
is necessary. Therefore, the aim of this study is to firstly derive a recursive equation for parameter updating of the IUHs, and
secondly investigate the appropriate number of updating times for applying the derived equation. As the most important
characteristics of the surface runoff hydrographs are the peak discharge (Q,) and the time of the rising limb (of the surface
hydrograph) to reach the peak (¢,), the recursive equation was deduced by adjusting the calculated (), and ¢, repeatedly so as to
try to be equal to the observed (), and ¢, When applying the deduced recursive equation, it was found that the number of
updating times should be appropriate, for too many number of updating times will deteriorate the performance of the IUH for
simulating the surface runoffs. 2 flooding events were used for testing the recursive equation derived in this study. The results show
that the appropriate number of updating times for both 2 flooding events are 2. After that number of updating times, the
deterministic coefficient (DC) and mean squares error(MSE) between the calculated and observed surface runoffs will no longer be
improved. The reason of the existence of this appropriate updating number is that, the updating targets: the (, and ¢,, are actually
indicating partial characterization of the surface runoffs. A precise convergence of the calculated (), and 1, to observed ones does
not necessarily guarantee a monotonic improvement of the simulation for the overall course of the surface runoffs, which is indicated
by the DC and the MSE. This indicates a lack of parameterization of the IUH, an increase of the number of parameters of the
IUH may improve its performance on surface runoff simulation.

Key words: instantaneous unit hydrograph; parameter updating; recursive equation



