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Rainwater and sediment discharge from a slope on a devastated
hillside of Sakurajima volcano sprinkled with volcanic ash
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Summary

We investigated the effects of volcanic ash on rainwater runoff, sediment discharge and the runoff process on
Sakurajima volcano, based on field experiments. The results are as follows:
(1) Though surface runoff, sediment discharge, sediment concentration and grain size of sediment discharge were larger
on the slope sprinkled with volcanic ash than on the bare land slope, the differences in the values for both types of slope
tend to become smaller with time.
(2) The runoff process of surface runoff was examined with a runoff model. It became clear that rainfall loss and
Manning’s coefficient of roughness were smaller on the slope sprinkled with volcanic ash than on the bare land slope,
and the calculated area contributing to the occurrence of Horton's overland flow on the slope sprinkled with volcanic ash
was larger than that on the bare land slope. Furthermore, the difference in parameters found by runoff analysis between
the slope sprinkled with volcanic ash and the bare land slope became smaller with time.
(3) It became clear, based on field experiments, and runoff analysis, that the area contributing to the occurrence of
Horton’s overland flow has become larger with increased rainfall.

Key words: Sakurajima volcano, volcanic activity, volcanic ash, runoff of rainwater and sediment discharge
F—T—F R, KILWEE), KWK, WK - TERE

3 C®IC

19554F A RERE KIS B % el ) TV AREBOILIE T, X
TEENZEE ) KINKOWEIC & » THEORBHIZET L
DHTH & — b U EFER (REK) 2ELTWS (B
GHE - T, 1987, 1989, 1998), Zo#5H, A CidFk
HBEERYIL - ) —RBEICL > TELBOIWIEES I,
BRTELAWRIC LI TEEOTHPRBL TS
(Shimokawa and Taniguchi, 1983 ; Shimokawa et al., 1989 ;
Jitousono and Shimokawa, 1989 ; FJII - HuBARE, 1987a,
1987b, 1987c ; HUDARE - )i, 1991 ; HEERE S, 1997).
MBICB A RERARLY NV - 7)) —BEIZX L HpE
BB LA X A BRI, KIWKOBBHIHE S K

X - BRAERBEORAMBEMICRECHERL TN,

K Tld, BBEOBKITENZ X 2 KINIKO BB HHE O
ik - TRFRHE B X OTHRBICRIZTEREIIO VT, B
HEER O FIED T %o MRCKILIKR OB AR
DT+ LF IS RT3 L CiE, 2405 H
B UNIS, 20037% &), A#KIL (M5, 19787 &),
> b~L ¥ XK (Collins and Dunne, 19867 &) i
B B R 0B 5,

bl &
TAEHITE] ) ENRBNO XD AR ERILTH Y
(- 1), #EITIERB2SNEIZ, 19144 KIEM K LIRS 5



8 A OATI T BRER - MEEE R LA BE TR OBK

G HETOMKIHEIZ X 50T KIDKOHERERE, 1388,
KIEMKIZE BB TEAREDPS %5,

B B DWKIGENZ & o TR SRz KINR OB, #%
EO/WAK - NS X CREERICRITTHEEIH L 2
5720, AFRERSICGHRBEZRTE (K-1).
B N TR KILK R 247 o Z28bn (BUT, KK

g N
)
51/ (b
&1
LRE

NaR 4
e

(17

(BRI
(AR ER D
:BEASRHD
RO R R B i
REHAR

LR |

-1 HEBOME LMY
Fig.1 Location and topography of the study area on Sakurajima
volcano.
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Photo 1 Condition of the experimental area (taken on June 4,
2003).
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Fig.2 Grain size distributions of the sprinkled volcanic ash and
the surface layer volcanic ash on the bare land slope.
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Fig.3 Surface runoff, sediment discharge and sediment concen-
tration in the observed period.
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Fig.4 Grain size distributions of sediment discharge in the ob-
served period.
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Table 1 Condition of analysis.
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Fig.5 Optimum parameters by runoff analysis.
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Fig.6 Relationship between periodical rainfall and the esti-
mated area contributing to the occurrence of Horton's
overland flow in the experimental area.
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Fig.7 Topography of the experimental area and grain size distributions of the surface layer vol-

canic ash.
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Fig.8 The observed area contributing to the occurrence of

Horton’s overland flow in the experimental area.
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