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ON THE RECESSION MECHANISM OF THE DIRECT
RUNOFF IN A RIVER BASIN

By Yasuo IsiHArA and Eiichi SHIMOJIMA

Synopsis
This paper discribes the mechanism of direct runoff in the recession state.
First, we explore the storage mechanism of a rain water in the porous media and obtain the

relationship between amount of storage and intensity of rainfall and find out the property relative
to decreasing process of storage.

And then, we put the same porous media on the surface of the scale model made of concrete
in order to simulate the porous surface layer of a river basin and especially examine the influence
of stored water into the media on the recession state of runoff from the model basin.

Finally, we analize the characteristic of direct runoff from the Ara river basin in the light of
the knowledge obtained by the above experiments and the theoretical considerations.
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Fig. 6 Relation between the amount of stored water in the porous media and the lapse
of time after input is stopped under the stationary state by a constant intensity
of rainfall.
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Table I Results obtained from decreasing hydrographs in the model.
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1 40 4.88 x 10-2 5.2 2.4 15, 30
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3 68 4.89 5.4 2.4 15, 31
4 71 4.76 4.0 1.9 17, 32
5 89 4.52 6.4 3.2 13, 28
6 103 4.80 5.2 2.4 14, 30
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Fig. 17 Comparison between hydrograph calculated taking account of the storage process and
not in the Ara river basin after it stopes raining under the stationaty state by a cons-
tant rainfall intensity at 25 mm/hr or 40 mm/hr.

—12 —



AR - TE: milfiEsicsy 2 EERHOSERB#BIcOLT 383

Fig. 17 i, HBHEBOEBROBA L RRIC, —EME 25mm/hr R * 40mm/hr OBFTEBKOHIH
DPEFRBCE > LHETRRVAREARBELHE L CHEI N, KB THRETCOBHE hydrograph
TH5b, ZO hydrograph ¢, C-I i3, FHBABRTHLEVEE, CII REFERBRURT E8ENEND
BEK BIHEE 0L %EL84, Gl &, #EMkh (E1FHR) ¢rdEskn (B HERD &
DHEFeELIEE, 2ERL TN,

—%, Fig. 18 i3, RIIARMCoOEH hydrograph & LT H kS %, HET 2 b Th s A EK
T prot LTHBELICEEK (RmiiK) &2 bh 2 peak HE X Y OB hydrograph ©3 %,

EC, EBOHE ToO hydrograph (ZBI L Tid, peak HEBMETH, HOFLIERRRBICE > Tk
{, &7, BEBAKEL k3L, EEKOZBEE ksind/r H—ETREL ZVERBESBEZ AL
TTChb, 25 LicBELYZRICANT Fig. 17 L Fig. 18 2 &+ 20 Tdh 545, Fig. 19 kg0 EH

BRS
(G 1/sec) 100 oo ' : {
C-I1 (START)
C-H1 (START) N
\ ] Pm——
of o N
B ."° g en swg_nl (START) \
. N
o - Soofebe |
) o C-111 (STARD): ‘\\ \
2%ay ‘% N
F s \\ \
~ %o
a0 o 40
o.-.' Du"q,:"a - \
B . %o N ‘i\
%, \)
C. w
20l N 20 \ R\
o % \: \\
e, N
- e P800 . \\\
e nee ., A
0 L 1 1 ) ! ! ! o
0 20 40 60 80 0 20 40 60 80
T (min) T (min)
Fig. 18 Decreasing observed hydrographs from Fig. 19 Shifted time axis of C-I and C-II in
the flow on and/or through the porous order to fit C-III (same as Fig. 17)

surface layer in the Ara river basin.
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