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ON THE PROPAGATION SPEED OF A FLOOD WAVE

By Yasuo Isumiara and Shigeki KoBATAKE

Synopsis

The runoff phenomenon of a heavy rainfall in a river basin is divided briefly into the
transformation process from rainfall to outflow on mountain slope and the propagation
process of water resulting from the above outflow in river channel. As the part of the
research of such a runoff, this paper describes the physical background of the propagation
speed of flood waves in an actual river channel, and consists of two parts.

In the first part, the change of propagation speed of a flood wave passing through a

location of river channel is discussed. As the results, it is found out that the flood wave is
characterized remarkably as a uniformly progressive flow at the rising stage, and that the
propagation speed at a location of river channel holds nearly constant regardless of change
of discharge, because the relationship between the cross-section area of the flow and the
discharge shows approximately linear.
In the second part, the change of propagation speed of a flood wave along a river course
is examined. The river bed configuration is divided into mountainous river bed, dune bed
type-I and dune bed type-1I, and the formulae of flow resistance for each bed configuration
is discussed in the light of open-channel hydraulics. It is obtained from the discussions that
the mean velocity of a flood flow, corresponding the propagation speed, has a tendency to
increase from upstream to downstreamin a mountainous region, that is, in the range of
mountainous river bed, and to decrease slightly form upstream tq downstream in a alluvial
region, that is, in the range of dune bed type-I or type-IL
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Fig. 1.

Observed hydrographs at Kamo of River Kizu, and calculated ones which
are calculated by the assumptions of linear translation and linear superposi-
tion using the data at Tsukigase and Shimagahara.
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Table 1., Values which are necessary for the calculation of
of a flood flow in a downstream direction.

the change of mean velocity

Channel | Drainage River bed v, = FR QR Id
order areaz configuration Q,
(kn®) a3 32 a3
1 0.10 Mountainous
8 = 0.552
Mountainous
2 0.43 8 = 0.552 - 0.106 0.412 0.0415 4.30
3 1.85 | Mountainous - 0.0820 | 0.323 0.225 4.20
8 = 0.216
Mountainous
4 7.95 8 =1/6 - 0.0789 0.308 0.256 3.50
5 34.2 Dune bed I - 0.0789 0.308 0.256 2.96
11 - 0.0641 0.250 0.375
I - 0.0789 0.308 0.256
6 147 Dune bed 2.55
IT - 0.0641 0.250 0,375
I - 0.0789 0.308 0.256
7 632 Dune bed 2.22
II - 0.0641 0.250 0,375
I - 0.0789 0.308 0,256
8 2720 Dune bed 1.97
11 - 0.0641 0.250 0.375
I - 0.0789 0.308 0.256
9 11700 Dune bed 1.77
II - 0.0641 0.250 0.375

CDRICH - THBEL R4 Fig. 14 THD, 1st order DFHHH L DILTRDOLTH B2, FiR
X 5th order 7 LWHEFIK] & Lcdb DT, BRARAL L ZH500WHEFNKI L LADDTHE, TOHK
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¥CERNgLTILER, (1), Q) ROFHACI 2T, BEREEOEREDTHIERLALTILI v

whreickhd,

XL, EBEOWHENG LT IGG R, EKETEOZEU L, order KT 2 WKBRBORER, %

DRIRDORECE S XL SKRDBLEEDHET LRV ST TH I\,
3.7 BARCHTIANORTHRICE S FHFEOEE
HEDBROZUEERTIFL LT, EXRICET M

e Dune det T urter 5 th oer
o= Dune bt IT after 5 th order

[

e

=]
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50 gmn
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K1ICEBEIERT VO LELbh, FHIERR (2 3
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=72 o —0-0789Q0730510.256 Fig. 14,
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