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Temporal change in the amount of rainwater and sediment discharge
caused by ebb and flow of volcanic activity on Mt. Sakurajima
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Summary

We investigated the temporal changes in rainwater and sediment discharge caused by ebb and flow of volcanic activity
on Mt. Sakurajima, based on field experiments. The results were as follows:
(1) According to the field rainfall experiment, sediment discharge by sheet erosion and by surface runoff become larger
with increased periodical rainfall. In cases where periodical rainfall was of the same degree, sediment discharge by sheet
erosion and by surface runoff were greater on the slope sprinkled with an amount of volcanic ash in keeping with a hy-
pothetical period of volcanic activity than on the slope before volcanic ash was sprinkled. SD/SR were greater on the
slope sprinkled with volcanic ash than on the slope before volcanic ash was sprinkled.
(2) Ebb and flow of volcanic activity was examined with changed parameters in a runoff model. Rainfall loss and the
Manning's coefficient of roughness were less on the slope sprinkled with volcanic ash than on the slope before volcanic
ash was sprinkled. The changes in the Manning's coefficient of roughness were in harmony with the differences in grain
size of the surface layer volcanic ash. Moreover, the calculated area contributing to the occurrence of Hortonian overland
flow becomes larger with increased periodical rainfall. In cases where periodical rainfall was of the same degree, the cal-
culated area contributing to the occurrence of Hortonian overland flow was larger on the slope sprinkled with volcanic ash
than on the slope before volcanic ash was sprinkled.
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Fig.1 Location and topography of the study area.
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Fig.2 Topography of the experimental area and grain size distribution of the surface layer of volcanic ash.
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Table 1 Outline of the experimental area.
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Fig.3 Grain size distribution of the sprinkled volcanic ash.
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Fig.4 Relationship between the total amount of rainfall dur-
ing each period and the factors of sediment discharge
by sheet erosion (a) and surface runoff (b).
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Table 2 Parameters applied for the runoff analysis.
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Fig.6 Relationship between 7 days' antecedent rainfall and
rainfall loss.

B~ 7%, WMHEETICI YRz X OMERRE
HHMWELHFETRLAEDDTH S, KIWKEARTI O~ =
v 7 OMEREIE 0023~0.035sec/m D EH (F
0.030sec/m”) T %A, KILKEA I & o THD L
0.010~0.030sec/m"* O#B (F 0.020sec/m"?) & % o
Twb, ZORKRIF, KIUKEARICBIT 2 RBXIUKE
OFRKE (R 3) oKX, BhAficBIsEh ("-
2 (b)) KbV & ETMBTH S,

FAS (2003a) FAHREFBOKINKICEE SN

~ 200
£
E 150
B 300
E
i 50|
" ool
& KRB —ere— KILRE A% —=]
BE 0.0 o fresem s
N L
;-5_ 0.03}-eeeeee LI S WY Y Jromeerene e eme e seenen PO
o [ ] [
S~ ° ! °
TN G 0102 f o R
AZ e ¢
T I 1 X 1§ [ R b @
> |
0 ———— L "
S - S S & O ™
M W = N M OO M N = N N -
NN SN --N NI XN N o
TN W WO N O M~ 0 0 0
[ T R T
co ! m = ! 1000 oo o !
N M © ™ N M ~ M N = &N N
N N N O N NN
T DWW W W W N 00 00O
3
S
I

K—7 =Y 7ORERES L THRREDEL
Fig.7 Changes in the Manning's coefficient of roughness
and the total amount of rainfall during each period.
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Fig.8 Relationship between the total amount of rainfall dur-
ing each period and the calculated dimension of the
area contributing to the occurrence of Hortonian over
land flow in the experimental area.
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