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FORMATION OF “DUNES” ON RIVER-BED
AN OBSERVATION ON THE CONDITION OF RIVER MEANDERING——

({Trans. of JSCE, February 1957, No.42)
Rydzaby Kinoghita, C.E. Momber

Symnopsis This paper is a report of the observation an the condition of river meandering from
the standpaint of “DUNE"" formation.

The fallowing characteristics of the “DUNE™ are explained inductively from examples of thivty
different rivers in eastern Japan with added comparisons to experimental results, and the characte-
ristics are : that “DUNES", having a form like sand dunes, are formed on the river-bed during the
fiend ; that the formation is made whether the river is rapid or slow and the river-bed is sand or
gravel ; that remarkable developments are observed in areas of the river where there is a tendency
towards aggradation; the influence upon the form at low water; the relationship with the river

meandering ; transformation by the flaod.
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Preface

It is well known that a bar develops along the convex bank as a form of the river's
meandering. By further observation we can acknowledge that before the river flow enters
the deep that makes a concave bank there is a shallow that lies across the flow, and that this
shallow is connected to the apex of the convex bar. The ordinary water flow spreads oul
gradually from the deep flow that runs along the concave bank, making, generally, this
shallow after passing the crossing point, and enters the deep on the other side. The bed
slope of this shallow is much steeper on the downstream-side than it is on the upstream-side.
This steep sloped part ‘of the shallow which connects to the lower side of the lower bar forms
a line that cuts across the river obliquely and divides the river-bed like a step. We
acknowledged this as the front edge of a depositive phenomenan. When there is a flood the
convex bar is hidden under the surface, We observed that the bold-lined part in Fig. 1 forms,

CROSEIMG POINT

« APEY OF BAR

Nmm‘;m oF STREAM
Fig. 1 — Dune.

within its limited bounds, a dune, in other words is a deposition on the steeps of the down-
stream-side of the material from the upstream-side scouring. Various studies on the form
of the river-bed of meandering rivers have been made by many students such as Fargue and
others. But we considered in studying the above mentioned phenomenon, that there may
be some possibility in getting a better understanding of the feature and the form of a river
when we understand that dunes are formed on the bed and look at the river channel as a
succession of these dunes. We will use the word «Duney (1) throughout this study of its

(1) A dune, in Geography, means a sand-dune that is carried by the wind and which
deposits and shifts on the sea-shore, river-side or desert; and which, therefore, is not applied
to a similar formation that is carried by water and which deposits on the river-bed. The
elevation of sediment is called a bank, and at present similar &:Ilanﬂm:ma are named sand
(gravel) banks, in Japan, by Dr. Y. Ishikawa, In hydrology and Civil engineering, the term
bank is used, generally, to mean a sloping margin of the river-shore, river-bank or confine.
In some cases the same term may be used to mean a bar, but usually the term «bar» is applied
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formation on various rivers. In this paper, at first, we will report on the results ta!cen f';mrn
the study of the river that has an important relation to our school, ﬂ_m:l afte_r T_‘na!, will submit
a report on the observation by air photographs and walking observation of rivers in the eastern
_half' E}I;t:::?-ll:a:o express my hearty thanks to Dr. K. Aki, vic&at!ajr[nun {:.'F t}'u_a Resources
Council of the Prime Minister's Office and Professor of Tokyd University, and to
Dr. H. Homma, Professor of Takyd University. I also want to thank ]\I-'Ir. 5. Yﬁms_ltaka,
the chairman of the Watarase Construction Office, Ministry_ of Construction, I{m—chalman
of Research Section of the Ministry of Construction) for his lh:}ugh_tfuh considerations on
my walking observations, and to the members of the office I"n_r offering me the d:a_r.u. .
And finally, I express my gratitude to Mr. H, Dhtsukla, Jiyilt Gakuen Masu Farm, an
the members of the farm, for helping me on many occasions.

1. Formation of Dunes on river-bed (Of Sabi and Kuma river)

Our school-farm is located in the Masunogahara, Tochigi Pref. (One nf_the most famm;s
alluvial fans in Japan). Along this farm runs Sabi river, an un-dr:rﬂr:!w river. Smﬁf IEM-E,
this river has been surveved by schoolstudents for the purpose of river conservation (%).

(Table 1).
TABLE 1
Synopsis of Sabi river
River syslem [ %n?'li tl;il:rutary of Maka R.
ini i .5 km
%ﬁi;ﬁhgﬁgﬁﬂn Mt | Mt Osabi 1908 m above from sea level
Whole channel 48 km. (18 km is underfiow) alle
The highest discharge About 800 m¥*fsec. (At the outlet of the valley)
Gradient of river-bed ! I."ﬁﬁ—lﬂf:n:' :;'H:ﬁmgﬁ E::ﬂ
Eﬁhﬂmdition . Many boulders, the river-bed surface is same height as

| alluvial-fan.

Sah R. is covered with water in a floed, and when the water 51I.|b51d¢5 the water mum;:
is divided into smaller courses and becomes a so-called braided river. Therefore, 1'.‘nru::ru?l
the cross section the river-bed shows much unevenness, the pluart untranlsfﬂnhed h:r‘ t Il:
scouring of the last period of the flood, namely the higher part in the '.Jed is comparatively
even and observed as if it were one part of a large successive face. This part has a convex
surface plane against the cross section and has both a sllc:_:w z_m:l steep 5urtl‘acn Ela;e:;;s
viewed in profile. From the assumption that this bed mndltlﬂ!'l is f::rrm_ed -r'iurmgal l:dﬁ ﬁ;
we surveved the direction and the angles of slopes of these higher plains in _195 a.fr;i £ .
the results shown in Fig. 3. We noticed during this survey that there a_re_twu_l:mds o un:: :
the first, distinguishable by simple observation, and the second, dlel,lﬂgulshnb_lE anly :
inserting the date on a plane figure. Fig. 3 shows the result. l:I'rum this illustration we ca
acknowledge that there is a grouping of several of the first kind and a separate gmupmﬁ
of the second kind of dunes and that these groups exist alternately on the river. The lengt
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_[I notable, while the meandering of the channel is not so clear. At downstream, the meandering
of the channel becomes very clear, and although the existence and position of the dunes

are clear, there are cases when the meandering by pairs is difficult to recognise. And there
is a tendency to intensify the bend of the channel at each changing part of the dune.
7. The length of the dune has a great dispersion. The length can be roughly shown by

the relation of the discharge and the velocity of the flow, but the functional elements are
not so simple.
8. When the position of the dune does not move because of the character of the sidebank,

the form always changes in the vertical direction according to the scale of the flood. And
there exists a certain portion on the dune that shows less change than other parts.
The phenomenon that we first contacted on Sabi and Kuma R. was understood as a
qualitative phenomenon having universality. Observing this from the movement of the
flow, in a flow that has plenty of tractional load, it can be said that there exists some fairly
large scale rhythmical movements. The form of the river-bed is moved deeply by flood, but
the general movement seems to be forming the dunes. And the transformation of the dune
caused by the subsiding of the flood-water, may very quantitatively and formationally by

cach river. It is very significant to understand the channel as a roughly successive form of
the dunes formed by flood.
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