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RUNOFF ANALYSIS IN LOW-LYING DRAINAGE
BASIN COMPOSED MAINLY OF PADDY FIELD

By Yoshio Havase, Mutsumi KapovA and Taro Oxka

Synopsis

In the previous paper, what criterion should be adopted in simplification of complicated
drainage channel networks was discussed fundamentally in order to apply the numerical
technique of unsteady flow to simulate hydrographs of flood runoff in low-lying drainage
basin. As the result, it was disclosed that the channel networks could be simplified to the
second order channel system.

This paper deals with an actual example of flood runoff in the Ogura research basin
composed of hills, urban districts and mainly paddy fields. Flood runoff from non-inundated
watersheds such as hills and urban districts is estimated by applying the kinematic wave
method, and flood flow in low-lying basin is simulated by solving the unsteady flow equation
numerically after simplification of channel networks based on the criterion disclosed in the
previous paper.

The results of runoff anaiysis show good coincidence with observed hydrographs, and
verify the usefulness of the criterion for simplifying the complicated channel networks.
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Fig. 1 Pysiographical map of the Ogura research basin.
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Fig. 2 Schematic sketch of simplified blocks of the research basin for flood runoff analysis.
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Fig. 3 Observed hydrographs at several points in the main drainage channel.

Fig. 4 Flooded area and depth.
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Table 1. Model constants of the basin B.

Fig. 6 Calculated discharge hydrographs at the outlets of the basin A, B, C and D.
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Area | Slope

Clamty | LntB | 1/sin g Roughness Lengsh
0.073 , 260, 7 100. | 0.02 280.
0.080 380.9 143. 0.02 210,
0. 083 197.6 900. 1.0 420,
0. 046 170. 4 588. 1.0 270.
0.110 423. 1 667. ‘ 1.0 260.
0. 054 200. 0 312. | 0.02 270.
0. 090 173.1 312. 0.02 520.
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0. 090 360.0 i 166. 0.5 :
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Channel
' |Roughness
ll/smﬂ (s/m!"3) | K
100 | 0.015 | 0.410
|
| 143, | 0.015 | 0.473
| 1000. | 0.035 | 1.730
' 500. | 0.015 | 0.745
500.  0.015 ~ 0.745
500. 0.015 | 0.745
333. | 0.015 & 0.688
333. | 0.015 | 0.684
333. | 0.015

1
l

i 0. 684

P

0.742
0.709
0. 697
0.742
0. 742
0.742
0. 695
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Fig. 7 Model 1 for runoff analysis in lwo-lying paddy fields.

Fig. 8 Channel networks of Model 1.
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Fig. 9 Cross sections of the main drainage channel.
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Fig. 10 Comparison between observed and calculated hydrographs of water level at M-6
and M-7 in the main drainage channel. Application of Model 1.
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Fig. 11 Comparison between observed and calculated discharge hydrographs at M-6
in the main drainage channel.
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Fig. 13 Comparison between observed and calculated hydrographs of water level at
M-7 in the main drainage channel.
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