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OCCURRENCE OF DIRECT RUNOFF IN MOUNTAIN AREA

By Yasuo ISHIHARA and Shigeki KOBATAKE

Synopsis

This paper describes first the new measuring instruments for syncronized record,
and secondly the results observed by using such measuring instruments, and some con-
siderations based on these results, in the research basin of the tributary of the River
Yasu.

These results and considerations are as follows:

1) As soon as a rain begins to fall, the very small increment of discharge in a channel
is observed. This increment seems to be caused by channel precipitation.

2) Additional runoff component in initial duration of rainfall is the flow, through the
surface layer composed of fallen leaves and organic matter,” having the nature of interflow,
to which Darcy’s law is applicable.

3) The hydrograph calculated by method of characteristics shows fairly good accordance
with the observed hydrograph. But after a certain time, an appreciable difference between
both hydrograph appears, and the difference becomes abruptly large for the heavy rainfall.
4) The former seems to be caused by the rainwater running into the channel directly
after infiltration, the latter by the change of interception mechanism, the change of mec-

hanism of runoff like as the occurrence of overland flow, the decrease of infiltration rate.
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Fig. 1 Topographical outline of the basin, in which numbers show the
height in meter above sea level, V shows the V-shaped weir
system of water gauge, C the channel system of water gauge, ‘R
the tipping-bucket type of rain gauge, B the measuring instrument
box, and x the point where runoff from the surface layer is
observed.

MERCURY P

Fig. 2 The conversion mechanism of rainfall-signal to voltage, where P
is a potentiometer.
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Photo. 5 The detailed photograph of the convertor of
weter-level to voltage in the V-shaped weir
system.
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The conversion mechanism of water-level to
voltage, where Py is a potentiometer for the
water-level of upper site of the channel, P;
is for lower site, and P4 is a potentiometer
for difference between both waterlevels.

Fig. 3

wa Photo. 6 The convertor used in the channel system.
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-—l& to battery

Photo. 7 The measuring equipment for Fig. 4 Sequence circuit diagram for switching
runoff from the surface layer. at fifteen minutes interval.

Tl bt e EOBEXTXTEL L & HREELT, KXBHEOHEENDL LT, LWHI/PNERD
BMTEYMERE L 5nEVWI 2L THD, TITRMIBH L ISHOERE LD, RVEDIA
B, WEBHPDLOEEAAL LA LH L —EOMERL TREEN LN BEEZER LY, WOES
T EEITE < OIEN D D 2 LD oh - 1o DT, AEEIFERATE R o . SEEIERILISHHR
DEBIFERGIY, i) ORBATFEIND L 3B I O UhHEFLENEND X 5, FlD
A4y FERANRTEL L3 LIz, Fi0EBD Y —# v ARKEIL Fig. 4 TRTERDTHB, MHR

POTENTIOMETER

RAIN GAUGE

MEASURING INSTRUMENT FOR RUNOFF FROM
SURFACE LAYER

MEASURING INSTRUMENT FOR WATER LEVEL
CONDUCTIVITY METER
THERMOMETER OF WATER TEMPERATURE

40 ODT

Fig. 5 Block diagram of the measuring-instrument system.
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Fig. 6 The example of observation of runoff and rainfall, where @ shows the

outflow from Umegatani basin, 7 the rainfall intensity, and gs the runoff
rate from surface layer at the lower site of slope.
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Fig. 7 The observed runoff rate from surface layer, where gsu shows the runoff
at the upper site of a slope and gs; the runoff at the lower site of the

same slope.
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Fig. 8 The relation between the rainfall amount and the runoff amount from
surface layer, during a period of five minutes.
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Fig. 9 The relation between the runoff amount from surface layer at the upper
site and that at the lower site during'a period of five minutes.
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Fig. 10 The comparison of the observed and calculated hydrographs, where full-
line shows observed hydrograph and broken-line calculated hydrograph.
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