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An experimental study on surface runoff and sediment discharge on

a slope covered with fine-grained volcanic ash
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Abstract
The purpose of this study is to clarify changes in surface runoff characteristics and sediment discharge on a granule
ash-covered slope. Three years after the latest eruption of Unzen volcano, we made an observation of surface runoff
and sediment discharge on a slope of the volcano. We scattered fine-grained volcanic ash in one-third area of the
slope in June, 1999. As a result of the ash-covered treatment the following points were found.
(1) It was considered that the volcanic ash covered on the study slope was washed away from the slope by surface
runoff as suspended sediment.
(2) The peak discharge and total amount of surface runoff after the treatment increased under the approximately
similar rain conditions.
(3) The decrease in the surface runoff and sediment discharge resulted from disappearance of the volcanic ash on the
surface of the slope.
It is concluded that the runoff characteristics of the study slope had changed with the covering and the movement

of fine-grained volcanic ash.
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Table 1 Grain size of cobbles and boulders around fixed-
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Point Grain size
1 5—40 cm
2 5=50 cm
3 5-20 cm
4 <5cm
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Photo 1 Upstream view of the study site before the ash-covered Photo2 Measuring weir and sediment trap
treatment. Photograph was taken on July 29, 1998
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(a)Immediately after the treatment (June 11, 1999) (b)June 21, 1999
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Photo 4 The surface of the study site on June 21, 1999
a: The surface covered with boulder 20 — 50 cm in diameter
b: The ash in a pit
¢ : The surface covered with gravel less than 5 cm in diameter
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Fig.3 Temporal changes in total rainfall, surface runoff and S/Q

Note ;
S/Q=

Total rainfall is total amount of rainfall in each durarion of observation
(Sediment discharge) / (Surface runoff)
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Table2 Observation results concerned with surface runoff

Date Rainfall Surface runoff Sediment discharge Median diameter S/Q
R: (mm) Q: (mm) S: (kg dso: (mm) (kg/mm)
1998
Oct. 14 = Oct. 21 18.5 0.39 0.03 0.21 0.08
1999
May 16 —Jun. 11 61.0 12.63 0.35 0.11 0.03
Jun. 11, ash-covered treatment on the surface of the study site
Jun. 11 — Jun. 21 6.5 0.32 0.45 0.02 1.41
Jun. 21 = Jun. 30 254.5 53.26 26.29 1.00 0.49
Jun. 30 = Jul. 7 33.0 13.66 13.30 1.20 0.97
Jul. 21 — Aug. 12 109.0 5.58 4.14 0.80 0.74
Aug. 12— Aug. 31 55.0 6.06 6.46 0.80 1.07
Aug. 31— Sep. 23 358.0 102. 02 105. 68 1.30 1.04
Sep. 23 —Oct. 13 104.5 31.49 9.87 0.90 0.31
Oct. 29 —Nov. 16 42.5 5.78 1.85 0.90 0.32

Note ; Rainfall means a total amount of rainfall concerned with
S/Q= (Sediment discharge) / (Surface runoff)

surface runoff in an observation period
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Table 3 Hydrological conditions on June 7, 1999 and June
24, 1999

June 7 June 24

Rainfall conditions

Rainfall (mm) 18.0 20.5
60 min. antecedent rainfall (mm) 18.0 15.0
30 min. antecedent rainfall (mm) 8.5 9.5
20 min. antecedent rainfall (mm) 6.5 7.0
10 min. antecedent rainfall (mm) 4.5 4.0
5 min. antecedent rainfall (mm) 3.0 3.0
Maximum 1 min. rainfall (mm) 1.5 1.5
Maximum 3 min. rainfall (mm) 3.5 3.0
Maximum 5 min. rainfall (mm) 6.0 3.5
Maximum 10 min. rainfall (mm) 8.5 6.5
Runoff conditions
Duration of runoff (min) 48 55
Peak runoff (mm/min) 0.33 0.46
Total surface runoff (mm) 2.80 5.51
Runoff coefficient (%) 15.6 26.9

Note ; Rainfall means total amount of rainfall generating the
surface runoff
Runoff coefficient = (Total surface runoff) (Rainfall)
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