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Abstract

Quantifying the uncertainty contribution of important factors
on the performance of rainfall-runoff models has always been
one of the major challenges for researchers and hydrologists.
The main problems of applying these models especially in
calibration period are the large number of required parameters
and the lack of physical understanding for some of them. In
contrast of previous studies that have been carried out on the
assessment of infiltration methods in the field scale and point
measurements, this research addressed the uncertainty
contribution of different infiltration methods (Green-Ampt,
SCS-CN, Exponential, Smith-Parlange, Initial-Constant and
Deficit-Constant) on the performance of HEC-HMS model
using GLUE algorithm in the Chehel chai river basin. Results
showed that using each of infiltration methods imposes
different uncertainty bounds on the simulated flood
hydrograph by HEC-HMS. Findings indicate that SCS-CN and
Smith-Parlange owing to have the higher P-factor (0.78 and
0.72) and lower ARIL (0.39 and 0.40) values, enforce
minimum uncertainty on the model output. In addition, these
methods have the fewer sensitive parameters and then
outperform other methods. In contrast, the uncertainty of
applying Initial-Constant and Deficit-Constant methods for
simulation of flood hydrograph is relatively high and the
smaller percentage of observed data fall into the 95%
uncertainty bounds. Moreover, sensitivity analysis of the
parameters of each of the infiltration methods using the
nonparametric Kolmogorov—Smirnov (D) test showed that
parameters with the sharp and peaked distributions indicate
well-identifiable  parameters, while flat and spread
distributions indicate uncertain parameters. Overall, the
outcomes of this study prove that GLUE algorithm has high
ability to determine the optimal range of rainfall-runoff model
parameters and the prediction uncertainty bounds.
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Table 1- Details of infiltration methods which are used in this research (USACE, 2000)
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Method Equation Description
F F: Cumulative infiltration at time t (cm), K: Soil hydraulic
Green-Ampt F=Kt+yA0.Inl+—) conductivity (cm/hr), : Soil suction head (cm) and AL
y.A0 Saturation content.

0 if Y P<l,
Initial & constant ~ Pe, =P, —f; if  >P>I, and
0 if >P>I, and
Exponential L=APE

_ K +Bx (K, —K))

fC
Smith-Parlange exp(B x g) -1
J=Gx(06,-6,)
2
SCS-CN = @
© P-1,+S

b= R, - oAl

m=1

Deficit & Constant

P f Py: Rainfall depth (cm), f.: Maximum potential of rainfall
Y% Joss (mm), la: Initial loss (mm).

P, <f,

L: Rainfall loss (mm), A: Rate of variation (mm), P:
Rainfall intensity (mm/hr), E: Exponent of the equation.
fc: Infiltration rate (mm/hr), Cumulative infiltration (m),
Ks: Saturated hydraulic conductivity (mm/hr), Ki: Initial
hydraulic conductivity (mm/hr), B: Constant (between 0

and 1), G: Capillary length (m), @, : Saturation content (-
), 0, Initial content (-)
Pe: Cumulative net rainfall (mm), P: Cumulative rainfall

(mm), la: Initial abstraction (mm), S: Potential maximum
retention (mm)

Rm: Rainfall depth (mm), Rq: Runoff depth of surface

hydrograph (mm), [I: Loss rate during the rainfall
(mm/hr)
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Fig. 8- Uncertainty bound due to using different infiltration methods for simulation of flow hydrograph
based on posterior distribution for events 1 and 2.
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Table 3- Ranking the uncertainty due to different infiltration methods using Ranking based Method
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