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Synopsis

Due to recent flood disasters, it is important to understand water level and flood damage
at multiple locations over a basin. However, the reproducibility of rainfall-runoff model
was not well investigated at upstream locations in small-to-medium sized rivers. This
research aims to validate the applicability of the RRI for discharge and water levels in
small and medium rivers. The RRI was applied to Kamo river basin with resolution of
120m using river cross section data measured by laser profiler and was calibrated for 6
flood events at a gauging station. The model is capable of reproducing time series and
peak of water level at upstream stations for 7 flood events. In addition, the model is
capable of simulating time when water level exceeds a warning level. In conclusion, this
study shows that the RRI is applicable to upstream gauging stations in Kamo river basin.
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Figure 1 A map of Kamo river basin and gauging

stations
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Table 1 Flood event used for simulation

Event2 2013/9/15~2013/9/19  'YPhoon
No 18
Typhoon
Event3  2014/8/8~2014/8/12
No. 11
Event4 2014/8/14~2014/8/17 Heavy rainfall
Events 2015/7/16~2015/7/18  YPoon
No.11
Event6  2018/7/5~2018/7/12  Heavy rainfall
Event7  2020/7/6~2020/7/10 Rainfall

Event . Meteorologica
Duration

name I event

Eventl 2012/7/15~2012/7/15 Heavy rainfall
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Figure 2 Comparison between simulated discharge and observed discharge at G3 station.
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Table 3 Performance indices for river discharge at
G3 and G5 stations. NSE denotes Nash-sutcliffe

efficiency index, PE denotes an absolute value of a

e ANT, EET — 2D ROTIENE S relative peak error and CC denotes Pearson
BRI, B TICBIT RS LR ERDT-. correlation coefficient.
Event name  Stations NSE  PE cC
5. WNSA—FDEREANIREDRIAFER
G3 0937 0.1 0.985
A 5T 13 Bk D PR 0 BB 4 e i 7 Eventl G5 0924 0219 0.9%2
FTEKEN - ESVTable2D /8T A —F L b %R : : :
RU. Table2D /X7 A =X+ v MEFHFHICHEA L, G3 0.975 0.001 0.993
S H A & o M0 35 C R BV & Event2 G5 0945 0.018 098
RE L. ' : '
G3 0.914 0.044 0.973
Table 2 Optimized parameter sets for 6 flood events Event3 G5 0899 0073 0.957
NMslope D Ya ka
Forest 05 1 04 005 025 Gs 077 0038 0925
Event4
G5 0848 0.177 0.935
Figure2 |ICG3Hl R DO FH R = L B = 2 7~ .
Table3(Z/RFI8 Y, GIMIAITIK T, 6HiAKA ~ K Events G3 0.9690.037°0.996
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Figure 3 Simulated water level at G3 station for 6 flood events. Red line and blue line shows simulated

water level before and after correction, respectively. Cross shows observed water level.
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Figure 4 Comparison between river cross section
estimated by laser profiler and one at a gauge
station. LP denotes the river cross section measured
by laser profiler. Real denotes a river cross section
used at a gauge station.
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Figure

6 The same figure as

Figure
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Figure 7 The same figure as Figure 5 but for Event6

Table 4 Performance indices for simulated water level during flood duration in Table 1. Bold numbers
denote NSE is greater than 0.75 or PE is smaller than 0.15 or CC is more than 0.95. Evaluation period is
4 days including flood events.

Event name Stations NSE PE CcC
G1 0.79 0.38 0.967
Eventl G2 0.48 0.118 0.982
G3 0.22 0.121 0.981
G1 0.854 0.139 0.959
Event2 G2 0.873 0.102 0.969
G3 0.812 0.036 0.988
G1 0.667 0.084 0.955
Event3 G2 0.528 0.104 0.923
G3 0.487 0.094 0.964
G1 0.848 0.11 0.982
Eventd G2 0.668 0.242 0.981
G3 0.702 0.12 0.968
G1 0.927 0.026 0.989
Event5 G2 0.785 0.203 0.979
G3 0.844 0.008 0.99
G1 0.952 0.006 0.984
Event6 G2 0.884 0.131 0.989
G3 0.845 0.001 0.992
G1 0.873 0.014 0.944
Event/ G2 0.814 0.018 0.948
G3 0.551 0.011 0.967
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Figure 8 Comparison between simulated water
level and observation at G4 station for Event7.
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