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Runoff-Characteristics in the No. 2 Experimental Basin Covered with
Volcaniclastic Materials in the Takakuma Experimental Forest

— Analyses of Hydrologic Data Obtained during the Period 1986~1988 —

Takashi JITOUSONO and Etsuro SHIMOKAWA
(Laboratory of Erosion Control)
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Fig.1 Location of No.2 Takakuma experimental basin.
E: No.2 Takakuma experimental basin.
M : Gauging station.
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Pyroclastic fall deposit
Sandstone and stream bed deposit
W Gauging station

200m
Fig.2 Topography and geology of No.2 Takakuma basin.
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Fig. 3 Relationship between stage and discharge at No.2 Takakuma gauging weir.
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Fig. 4 Fluctuation of monthly rainfall and monthly runoff at No.2 Takakuma basin.
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Fig.5 Fluctuation of monthly ratio of runoff at No.2 Takakuma basin.
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Fig.6 Hydrograph of daily runoff at No.2 Takakuma basin.
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b : Discharge-duration curve
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Fig. 7 Depth - duration curve and discharge - duration curve at No.2 Takakuma basin.
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Fig. 8 Direct runoff and recession coefficient in flood hydrograph.
V/}: Direct runoff.
Cs, Ci, Cc1, Cs2, Cos: Recession coefficient.
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Fig. 9 Relationship between total rainfall and direct runoff.
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Fig. 10 Relationship between total rainfall and direct runoff (at logarithmic paper).
---+--- A : Initial specific discharge under 0.05 m*/s/kur.
---@--- B: Initial specific discharge above 0.05 m*/s/knr.
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rising limb.
---+--- A : Initial specific discharge under 0.05 m’/s/kur.
---@--- B: Initial specific discharge above 0.05 m’/s/kmw.
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Summary

Some hydrological observations were carried out in the forested basins covered with volcaniclastic
materials and situated in the Takakuma Experimental Forest of Kagoshima University. The purpose
of these observations was to understand, quantitatively, the runoff-phenomena in the forested basins
in volcanic area.

In this paper, making use of the hydrologic data obtained in the No.2 Takakuma experimental
basin during the period from 1986 to 1988, the runoff-characteristics of the No.2 basin were described.
The results are summarized as follows:

1) The annual rainfalls at the No. 2 basin in 1987 and 1988 were 3795 mm and 2870 mm, the annual
runoffs were 2479 mm and 2180 mm,and the annual ratios of runoff were 65% and 76%, respectively.

2) To make a quantitative understanding of the runoff-characteristics observable at the No. 2 basin,
some hydrologic factors of short term runoff were researched, using the ninety data of the storm observed
during the period of the investigations (Table 1).

3) Between the total storm rainfall and the direct runoff a positive correlationship of high significant
level was noted (Table 2). The direct runoff increased exponentially with the increase in the amount
of rainfall (Fig.9). This relationship was due to the discharge at the time of rising, namely, to the
initial discharge representing the index of the basin-moisture-conditions. This is to say that in the
case in which storms contained similar amounts of rainfall, the direct runoff increased with the initial
discharge.

4) The ratios of direct runoff at the No.2 basin were within the value-range from 1.0% to 7.5%,
being 3.7% in the mean value (Table 1). The ratio of direct runoff increased with the increasings
in the total storm rainfall and in the rainfall intensity, reaching a constant at the time when a certain
value was obtained.

5) The durations of direct runoff at the No.2 basin were within the range 1.7-17.8 hours, being
6.0 hours in the mean value (Table 1).

6) The relationships between the characteristics of rising limb on the hydrograph and the rainfall
inducing the rising were examined. Between the rate of rising and the rainfall intensity a positive
correlationship of high significant level was noted on logarithmic graph paper (Fig. 13). This relationship
was dependent upon the moisture-conditions of the basin.

7) The characteristics of recession period on the hydrograph were examined. The groundwater
recession-constants were within the value-range from 0.001 hr! to 0.029 hr™?, being 0.017 hr™! in the mean

value.



