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ABSTRACT
This study aims to estimate runoff using three rainfall-runoff models comprising FLEXL, FLEX-
Topo and Modified NAM. Control parameters of these models can be automatically calibrated using
MOSCEM which is an optimization procedure based on three objective functions to set the collaboration

between the calculated overall flows (I, ..), low flows (I .. ) and flow-duration curve (l...) and the

KGE KGL KGF

observed data. These models were utilized at 10 stations located in Yom River Basin. The input data
were divided into 2 sets which are around 70% (1985-2004) for calibration and 30% (2005-2513) for
validation. The results show that FLEX-Topo provided a little higher NSE values during the calibration
and validation processes which are 1 % and 4 % higher than those of calculated using FLEXL and NAM
during the calibration and 1 % and 5 % higher during validation process. However, FLEX-Topo shows
significantly higher performance in estimating low flows compared to other models by providing 11 %

and 14 % higher |, values than those of produced by FLEXL and Modified NAM, respectively.

Key Words: FLEXL, FLEX-Topo model, Modified NAM model, MOSCEM, Yom River Basin.
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Figure 1 Locations of 10 selected Gauging stations in Yom River Basin



Table 1 Catchment characteristics of 10 selected gauging stations in Yom River Basin

Catchment Area PET Rainfall Runoff Runoff/Rainfall
Station code
(Km?) (mm/yr) (mm/yr) (mm/yr) (%)
Y.1C 7,298 1,242.6 1,281.0 3229 25.21%
Y.3A 13,013 1,243.6 1,292.0 290.8 22.51%
Y.6 12,732 1,242.0 1,295.3 289.2 22.32%
Y.14 12,103 1,239.3 1,299.4 281.4 21.65%
Y.16 20,899 1,294.2 1,257.7 236.7 18.82%
Y7 22,210 1,287.6 1,254.5 213.7 17.04%
Y.20 5,393 1,263.2 1,300.5 318.1 24.46%
Y.31 2,027 1,283.7 1,333.1 422.0 31.66%
Y.33 13,325 1,245.7 1,288.0 275.7 21.41%
Y.37 10,267 1,230.8 1,278.7 286.1 22.37%
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Table 4 Results of model calibration and model validation at 10 gauging stations using FLEXL,

FLEX-Topo and Modified NAM

Average and Range during calibration period Average and Range during validation period
Model
IKGE IKGL IKGF NSE IKGE IKGL IKGF NSE
0.913 0.912 0.993 0.834 0.827 0.801 0.855 0.807
FLEXL
(.821-.958) (.865-.948) (.978-.998) (.638-.929) (.591-.948) (.740-.837) (.605-.986) (.614-.889)
0.917 0.916 0.989 0.839 0.822 0.899 0.853 0.815
FLEX-TOPO
(.826-.934) (.800-.937) (.977-.997) (.658-.935) (.662-.932) (.864-.933) (.678-.973) (.700-.914)
0.904 0.902 0.983 0.809 0.808 0.767 0.840 0.776
Modified NAM
(.805-.952) (.861-.945) (.959-.998) (.617-.913) (.617-.938) (.618-.823) (.628-.961) (.535-.940)
10000
1000
) i
100 AY ~
| S . W ) A \ < ~.
3 10 P, l e \\\ hy A ‘J \ il~ - < \\| \ Mo )
= ! / \ b ‘ \ =
e b ' o
] 1 Y \ 1
! (W] | v I
[} Y] 1
o1 | “ ’l \: Vo '
] (L
0.01 Iy \l
1
0.001
n -4 ~ (-] (-2} (=] i o~ o
(=3 o (=3 (=3 (=3 s i - -l
54 54 & 54 54 54 & 54 54
Observed e= = FLEX-TOpO = * =FLEXL = = Modified Nam

Figure 4 Simulated and observed hydrographs between 2005 and 2013 at Y.17 produced by FLEX-
Topo, FLEXL and Modified NAM
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