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STUDY ON THE GEOMORPHOLOGY OF DRAINAGE
BASINS EFFECTING FLOOD RUNOFF

By Masashi NAGAO

Synopsis

The purpose of this paper is to study the general geomorphological characteristics of the
upstream drainage basins effecting flood runoff in Japan. The study was done by using the
method of order analysis for the stream channels and mountainous slopes of the 16 drainage basins
which locate in the upstream of the multi-purpose reservoir at the various districts in Japan. The
obtained results are as following :

(1) As for the composition of the drainage network, the stream numbers show the nearly
constant bifurcation ratio for the upstream of Ist and 2nd order within the same climatic district.
(2) The mean stream lengths show the nearly constant value for the upstream of Ist and 2nd
order through whole drainage basins,

(3) As for the mountainous slopes devided by the stream order number, the mean slope lengths
of Ist order seem to take fairy larger value than others and have wide fluctuation, While, those
of 2nd and 3rd order seem to take smaller and nearly constant value through whole districts.
(4) Between the slope length and slope angle, a certain positive correlation is discerned

within the same climatic district.
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Fig. 1 Objective river basins and its classification of climatic features
mainly on the difference of annual precipitation, Numbers refer
to basins described in Table1.
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Fig. 2 An example of the method of calculation at the upper basin area
of Kiyagawa Reservoir.
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Figz. 3 (a) Relation between stream frequency and stream order,
Numbers refer to basins described in Table 1.,
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Fig. 4 a, b Relation between mean stream length and stream order. Numbers
refer to basins described in Tablel.

L
(km) -4 I-s
T-23 e 14 e 1s a5
-] I8
10
8
.
e
o
10 —g ‘]’ [
o
o
%
)
I 0.1
°
I-2 I-3
(-] e L] 2
[ ] o (] i3
[ ] "

o.l




ER { BRI RIS HIEHIRIC DN T 573

‘( | [ : !
Aw I ! \m—a.)
(kald [ | I
Table 2 Mean, standard deviation and variation ‘ i ‘
ratio of mean stream-segment length - l \
on order, T “«oo
. |
A—5—Yo 1 2 3 e 1
® 12 |
- km ® 13 t ?
SF if—‘? {E Lm 1.05 2.20 6. 02 | \ |
ool & )
EEEZE 0Le 0. 187 0. 450 2.540 @|>
®
EHE oLw/Lo 0.178 0.204 0.422 ( o -2
® o
é ® o
® @ 11
) 1
—
®
®
®
[ S —
| 2 LI
Fig. 5 (b)
e
[C]
T-13
(98]
s R -4
[~
I | (I-5) 100
® e 8 .
e 7
@ 8
100 10 ® 18
g ' .
(l) ] I loo 10
o 2 0
. ] o 4
=} ® a ® I-5
é ? O s ® 14
10 I ! ' ® s
@
[ o 1
)
(l) [}
Q
°
- 2 2
| 2
w ]
Fig. 5 (a) Relation between mean basin area ! In 3 P
and stream order. Numbers refer to basins ©
described in Table 1. Fig. 5 (¢)



574 FAEHETERE S (1141 3)

DA LRRIC, 1AM OMEAROTHRL . $75b 5, order o OFE LD LEOLHET
wgf; Aui (N : orders OFERE) &FHUZ, W8 1KY D OFHOEHK Ao RKRTHL 5N 50

CO¥ERE, KN order ¥, MEICHKBEBTE S AFE 1 AL VOHEEEE > TTa v b LD
Fig. 5-a, b, ¢ THs, Micthid, MBERIKEKICH F DEFEMHEL, 2KMIC onder v AsifigTic
ShT, BAHRERE Ao HUIZIEKINICHENL, BNOREAMIIIHLLC Eb, b, LHLENL,
FEED X 51T order BTV ZELIEEIZNSTIC, 2EIMNCBEICO RSBEHERLTND, £C
THBAFEICHE LLERETH 2L 0 ) BAL ORHROMRER/ TS,

(2) iEgEoRS
MO T RIZ SR A SAICEET 2 1o ig, Fig. 2IGRLI-& 51T, & orderw HOREGAICH

Im(km) I
2 ——  each value
————— - meanvaglue 1
‘ _________
I R
0
2 2
) R .
N ——
[}
2 3
| ::1_—[ e
¢}
2 4
|
—L_—J—_'_——‘
(o]
2 5
T S
[o]
(o] 1 2 3 4. 1)
w

Fig. 6 An example of the relation between mean slope length and stream order in I
domain. Numbers refer to basins described in Table 1.
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Fig. 8 Relation between slope length and slope angle for the Yoshino River
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Fig. 9 Relation between mean slope length and mean slope angle for the Ist order stream basins.
Number refer to basins described in Table 1.
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