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Table 1 Annual amount of total runoff and sediment discharge of debris flow and flood of the Saido river

and the Arimura river.

K1 BHENBLUAHINICBIT AR - HAKICLZ2EBRORRTE, KHIHE
Year Basin Rainfall Total Sediment Specific
runoff discharge sediment
discharge
(mm) (m*) (m®) (m®/km?)
1993 Saido 4, 465 1, 798, 990 65, 536 45, 829
Arimura 3, 142 788, 268 94, 195 38, 291
1904 Saido 1, 921 305, 812 7, 053 4, 932
Arimura 1, 585 128, 787 17, 576 7, 145
1005 Saido 2,498 565, 074 12, 978 9, 076
Arimura 2,113 435, 960 46, 308 18, 824
1096 Saido 2,234 347, 157 7,918 5, 537
Arimura 2, 041 261, 884 42, 295 17, 193
*EURERTILE T 5 &, BRI E K E2000mn ~27. 1% D& BIZH Y, FHI6.0%THb, T2, AN
ZBWTHENRIEOK 515, 3000mn( BVTH1. 5% MOEREFRIIFTEEINL D/NEL2.8~7.5%DEFHIZH
DfERRL TV 5, H, FE5.6% ThHbH, L7=d>T, FEHEITIZERK
4. RIXEZ %07%70~90%7§§, ARINTIZH0% L EATHEER L &
—RZ LI T — E BN DV TR OAKINE KA , MBAOLDOMEBEICRS L0282 5, L
BT A (P, 1976). M I BT S EEEEHEITO0~1000mm (£F, 1973) &

P=R+L+AS (4)
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HFREOTILETH S, 1 KEEMBHBIZENITAS
Z0sALELED, X (4) ERODLHIIZR A,
P=R+L (5)

1 KEDRERKEP L ER T EHT UL L KREDOHK

BsLPERENL, HEELIZIX, BEE, XkeE, &
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Table 2 Water balance in the Saido river and the Arimura river basin.

£2 THGENEES X OERINREIZ BT 5 KK

Year Basin Rainfall Runoff Loss Runoff ratio
(mm) (mm) (mm) %)
1093 Saido 4, 465 1,212 3, 253 27. 1
Arimura 3, 7142 282 3, 460 7.5
Saido 1, 921 209 1,712 10. 9
1994
Arimura 1, 585 45 1, 540 2.8
1995 Saido 2,498 386 2, 112 15.5
Arimura 2,113 158 1, 955 7.5
1996 Saido 2,234 237 1, 997 10. 6
Arimura 2, 041 89 1, 952 4.4
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Summary

Located in the center of Kagoshima Bay in southern Kyu-
shu, Mt. Sakurajima is one of the most active volcanoes in
Japan. A stratovolcano, whose flanks are covered with both
recent and older volcanic products, the mountain is extremely
susceptible to erosion. Debris flows and floods have occurred
frequently when it rains, and a great amount of sediment has
been produced as a result. In order to research the characte-

ristics of debris flows and floods, and the resulting dischar-

ges of sediment, observation facilities were established near
the Saido River on the northern flank and near the Arimura
River on the southern flank. Water level gauges equipped
with a sonic device were used to record the levels of debris
flows and floods, video equipment was used to observe
movements of the flows, and tipping bucket type rain gauges
were used for recording rainfall amount.

In this paper, analyzing the hydrologic data obtained in the
two basins during the period from 1991 to 1996, some charac-
teristics of runoff of debris flows and floods were found, and
the sediment discharges of them were estimated. The results
are summarized as follows:

(1) Compared to the debris flows and floods near the
Arimura River, those occurring near the Saido River lasted
longer : debris flows and floods observed near the Saido River
lasted between 1.4 and 16.6 hours ; those near the Arimura,
between 0.2 and 6.6 hours. On the other hand, the peak dis-
charge near the Arimura River was greater even when the
rainfall conditions were the same. The average peak discha-
rge near the Saido River was 9.2m' /s, while that near the
Arimura River was 20.6m /s. The total runoff near the Saido
River, however, was larger : the average runoff being 34,868 m
for the Saido River, and 19,972m for the Arimura River.
These differences can be accounted for in terms of differences
in topography, geological structure, topsoil composition, and
susceptibility to erosion in the two basins.

(2) Samples of the floods near the Saido River were coll-
ected, and the sediment concentrations of the samples were
measured. The results showed a strong correlation between the
sediment concentration and the discharge, revealing a straight
line when the two factors were charted against each other.

(3) The amount of sediment discharge for each debris flow
and flood between 1993 and 1996 was estimated by first
examining the curved line charting the sediment concentration
against the discharge and then creating a hydrograph which
charted the sediment discharge. The average annual sediment
runoff from the Saido River Basin during this four year period
was found to be 16,344m / kit . The average sediment runoff
from the Arimura River Basin was found to be 20, 363m / ki .

(4) The amount of rainwater runoff was calculated by sub-
tracting the amount of sediment discharge from the total
amount of debris flows and floods. The rate of annual water
runoff (which is the ratio of annual water runoff to annual
rainfall) in the Saido River Basin ranged from 11 t027% for
an average of about 16%. This was higher than that for the
Arimura River Basin, which ranged from 3 to 8% for an ave-

rage of about

Key words : Mt. Sakurajima, Debris flow, Flood, Runoff cha-

racteristics, Sediment runoff



