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Abstract

The most important parameters of the Muskingum method, widely used in hydrologic river routing, are the storage coefficient and the
weighting factor. The Muskingum method does not consider the lateral inflow from the upstream to the downstream, but the lateral
inflow actually occurs due to the rainfall on the watershed. As a result, it is very difficult to estimate the storage coefficient and the
weighting factor by using the actual data of upstream and downstream. In this study, the flow without the lateral inflow was calculated
from the river flow through the hydraulic flood routing by using the HEC-RAS one-dimensional unsteady flow model, and the method
of'the storage coefficient and the weighting factor calculation is presented. Considering that the storage coefficient relates to the travel
time, the empirical travel time formulas used in the establishment of the domestic river basin plan were applied as the storage coefficient,
and the simulation results were compared and analyzed. Finally, we have developed a formula for calculating the travel time considering
the flow rate, and proposed a method to perform flood routing by updating the travel time according to the inflow change. The rise and
fall process of the flow rate, the peak flow rate, and the peak time are well simulated when the travel time in consideration of the flow
rate is applied as the storage coefficient.
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Fig. 1. Inflow, storage and outflow for a reach of river
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Fig. 2. Inflow, storage and outflow and lateral inflow for a reach of
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Fig. 4. Inflow, storage and outflow for a reach of river
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Fig. 5. Storage loops from HEC-RAS unsteady simulation result and inflow for the Fig. 4
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Table 1. Derivation of storage coefficients by storage of Fig. 5

Event no. Storage coefficient
1 2.88
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Table 2. Empirical travel time equations in domestic river basin plan

Method Equation

Kirpich 3.976L°77 /5038

Kraven I 0.4441/ 8515
Where, for §<1/200: V'=2.1 m/sec

Kraven I1 16.667L/ V for 1/200 < .§ < 1/100: V=3.0 m/sec

for §>1/100): V=3.5 m/sec
Where, for 5> 3/400
Conti K 166671/ V V=4.592—0.01194/S, V, , = 4.5m/sec
ontinuous Kraven . for S < 3/4 00)
V= 35,151.5155"— 79.3939395 + 1.6181818, V. = 1.6m/sec

Table 3. Travel time (as storage coef.) for each reach

Travel time (hr) = Storage coef. (K)
Reach no. | Starting point | Ending point Length Slope Continuous
(km) Kirpich Kraven I Kraven II
Kraven

R1 Janghowon | Sulsungchun 3.50 0.00115 2.351 0.844 0.463 0.607

R2 Sulsungchun | Gwanhanchun 241 0.00111 1.794 0.594 0.319 0.419

R3 Gwanhanchun | Samseungchun 1.20 0.00008 2.954 1.182 0.159 0.416

R4 Samseungchun | Geumgokchun 2.80 0.00098 2.110 0.735 0.370 0.486

R5 Geumgokchun| Samhapgyo 5.69 0.00086 3.836 1.601 0.753 0.988

Total 15.60 13.044 4.956 2.064 2917
Z(km)o|H, S= H7dAHdimensionless), V= B2 HIR-S E5)] AP G AT A A2 tidsta, 7t
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Fig. 6. The results using empirical travel time methods as storage coef. - for Case A
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Fig. 6. The results using empirical travel time methods as storage coef. - for Case A (Continue)

Table 4. Error of each method - for Case A

S Peak Q (m*/sec) Error of peak Q for HEC-RAS (%) Difference of peak time for HEC-RAS (hr)
no. II-I{i(;- Kirpich | Kraven I |Kraven II Cg;irfl:;)s Kirpich | Kraven I | Kraven II Cgrl:::;)s Kirpich | KravenI | Kraven II CI(ZZSS:S
1 261.21 169.5 226.4 255.6 2473 35.11 13.33 2.15 5.33 -5 -1 +1 0
2 473.27 351.6 437.8 470.9 460.4 46.58 13.58 0.91 4.93 -6 -3 +1 0
3 534.85 360.8 473.3 528.4 511.5 66.63 23.56 2.47 8.94 -8 -3 0 -1
4 492.18 3324 432.9 486.6 470.5 61.17 22.69 2.14 8.30 -5 -3 0 -1
(-) : occur later than HEC-RAS peak
Ave 52.37 18.29 1.92 6.87 (+) : occur earlier than HEC-RAS peak
(0) : same
of Hlsl| 2-8/do] =& 2 0.2 LrElydth 53] Kraven I1= 3 © AN A2 ol HishiAe 2 52 2530 wake] 5t
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Fig. 7. The results using empirical travel time methods as storage coef. - for Case B
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Fig. 7. The results using empirical travel time methods as storage coef. - for Case B (Continue)

Table 5. Error of each method - for Case B

Event Peak Q (m*/sec) Error of peak Q for HEC-RAS (%) Difference of peak time for HEC-RAS (hr)
no. I_Ii,EACS- Kirpich | Kraven I | Kraven IT C;?:j:ss Kirpich | Kraven I | Kraven II C](Ztai\rlléfs Kirpich | KravenI | Kraven IT C](;r;:j;?s
1 261.21 209.4 251.8 262.7 261.6 19.83 3.60 0.57 0.15 -10 -2 0 -1
2 473.27 416.5 467.8 474.9 473.2 21.73 2.09 0.62 0.03 -10 -2 0 0
3 534.85 446.5 525.6 546.0 541.8 33.82 3.54 4.27 2.66 -11 -3 0 -1
4 492.18 404.9 483.1 504.5 499.7 33.41 3.48 4.72 2.88 -11 -3 0 -1
(-) : occur later than HEC-RAS peak
Ave 27.20 3.18 2.54 1.43 (+) : occur earlier than HEC-RAS peak
(0) : same
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Fig. 8. The results using travel time considering Q as storage coef.
Table 6. Error of using travel time in consideration of Q
Event no Peak Q with Eq.(8) Error of peak Q Difference of peak time
’ (m’/sec) for HEC-RAS (%) for HEC-RAS (hr)
1 261.8 0.23 0
2 472.7 0.22 0
3 541.5 2.55 0
4 499.0 2.61 0
Ave. 1.40
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