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At midnight on Sept. 15, 1947, the Kanto and Tohoku districts of
Japan were attacked by a destructive typhoon which was accompanied
by heavy rainfall. As a result of this typhoon, several banks of the
Tone and Arakawa rivers were damaged. At 2h 20m, Sept. 19, 1947,
the Sakura Bank of the Edogawa river was damaged and Katsushika-ku
and Edogawa-ku, the eastern part of Tokyo, were washed away by
a flood as shown in Fig. 1.

Soon after the occurrence of the flood damage, the Geographical
Survey Institute of the Ministry of Construction” surveyed in detail
this area of inundation.

Based on the provisional report of the investigation, the water
velocity and roughness coefficient of the flooded area were calculated in
the present paper. In particular, a contrast of the roughness coefficients
between the town area and the open field are discussed.

The flood is treated as a non-uniform flow in an open channel. As
shown in Fig. 1, the flooded area was cut at every 1km along the main
flow and the vertical sections of the floods perpendicular to the flow
direction were sought as shown in Fig. 2.

Fig. 8 shows a profile along the main flow of the flood, in which
the mean inclination of the water surface ¢ becomes approximately
2.6%10*. The hydraulic formulas of Chézy and Forchheimer are usually
employed for the estimation of the velocity of water. According to
Chézy, the velocity of water is given by a formula as follows:

v=Cv Ri ,

where R=A/S (A is the sectional area of the water channel and S the
length of the wet periphery) which, in this case, approximately cor-
responds to the inundation height & above the ground. Making use of

1) GEOGRAPHICAL SURVEY INSTITUTE, “Report of the Floods along the Tone and
Arakawa Rivers of Sept. 1947,” Provisional Rep., Dec. 1947, (in Japanese).
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the observed arrival time of the flood front and the time variation of
the inundation height as shown in Fig. 3, the water velocity in each
section along the main flow can be obtained with the aid of the
continuity condition, and then Chézy factor C can be decided.

Next, according to Forchheimer

c=1p- ,  (Unit: m, sec.)
n
so we can obtain a variable coefficient for roughness » of the bottom

Table 1. The values at each vertieal section.

Velocity

The mean

Selc\fé?n } ﬁrgz;) ' l;fl(%lh)t v (m/sec) ; C n
1 ‘ 6800 1.53 0.44 22.1 . 0.049
2 2500 1.19 1.20 68.3 . 0.015
3 3000 1.45 1.00 51.5 0.021
4 1780 0.97 1.69 106 0.009
5 ; 2480 1.06 1.21 73 0.015
6 : 2260 0.91 1.33 86.5 0.011
7 ; 4850 1.07 0.62 37.2 0.023
8 ! 5200 0.93 0.58 37.4 0.026
9 E 3900 0.76 0.77 54.5 0.017
10 f 2900 0.65 1.03 86 0.011
11 2660 0.67 113 85.5 0.011
12 2660 0.96 113 71.6 0.014

of the flood area as shown in Table 1. From Table 1, it may be deduced
that the mean velocity of the flood along the main flow is about 1
m/sec. The velocity of water flowing through the town area is slower
than that on the open field. Also the roughness coefficient on these
places may be deduced as follows:

The town area: n=0.023,

The open field : 7=0.012.
The roughness coefficient on the town area corresponds to a full water
level at a natural river that Ganguillet-Kutter has decided.

The phenomenon of sea water overflowing the land as in case of

a tsunami may be considered similar to a river flood in many respects.
The roughness coefficient obtained in this paper may be used with
advantage when the velocity of water overflowing the land at the time
of a tsunami invasion is considered.
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The area of the flood and the main flow.

The Roughness Coefficient in @ Town Area due to the Flood

Fig. 1.



Fig. 2. Vertical sections in each 1km along the main flow.
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The Roughmness Coefficient in a Town Area due to the Flood
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The author investigated the relation between a tsunami considered
as a flood and the damage to houses caused by the tsunami.”

In conclusion, the author wishes to express his hearty thanks to
the Geographical Survey Institute of the Ministry of Construction for
the courtesy of offering useful data. The author thanks Prof. R.
Takahasi for his guidance and encouragement in the course of this
study. His thanks are also due to Assist. Prof. K. Kajiura for his
valuable help and advice in the preparation of the manuscript.
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2) T. HATorI, “A Consideration of the Damage to Houses due to a Tsunami,” will
be published in Bull. Earthq. Res. Inst., 41 (1963), Pt. 4.




