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Hazard prediction on the occurrence of sediment disaster in the area of
Kirishima Volcano

Yoshinobu TANIGUCHI
Abstract

Estimating the volume of the pyroclastic flows which occurred in 1716~1717 with the diagram of these ejecta,
it was found that each volume might be 6~12x10°ni. There is a tendency that sediment disasters increase in the
north of the tectonic line of Kirishima Volcano in the case where eruption is followed by earthquake. It was found
that fumaloric sites were gradually shifting to the northwest of the old crater on Mt.Shinmoe and a crisis for
phreatic eruption was raised in Tearai hot spring because high temperature zones were expanding there. It could
be concluded from the result of investigations about carbonized wood by the pyroclastic flow that it would take
about 200~300 years to return to the same stage of vegetation as the present one and damage would be greater
in the area to the east or to the southeast of the crater if Mt.Shinmoe erupted. Bed rock on the rim of Kakuto
caldera has undergone great metamorphism and geological degradation of mountains has advanced considerably
due to the action of volcanic gas and emission. Reflecting that, a big scale of debris flow occurred at Nishiuchitate
in Ebino City in 1972. It could be guessed that deep ground water might contribute to its collapse. It is possible to
estimate the volume of sediment production for acting volcano, introducing the conception of sequent phenomenon. It
could be estimated the volume of the pyroclastic flow occurred in 1716~1717 might be 1.3 hundred million ni, using
the experiential equation derived from the analysis on past pyroclastic flows. The probability for the occurrence of
debris flow would become high if it rained over the precipitation of about 10222/ h on slopes of an acting volcano.

Keywords : pyroclastic flow, deep landslide, carbonized wood, debris flow, geological degradation
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Table 3.1  Notable volcanic disasters in Japan for the past 300 years
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Table 32  Volcanic disasters in Kirishima
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A map of geological distribution of ejecta around
Mt.Shinmoe in Kirishima
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Photo 31  Volcanic stratigraphy of Mt.Shinmoe in Kirishima
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Fig. 32 Longitudinal profile of volcanic stratigraphy of
Mt.Shinmoe in Kirishima
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Fig. 33 The total volume of pyroclastic deposit in the basin of

the Yatake Valley at each distance from the crater of
Mt.Shinmoe
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Carbonized wood by the pyroclastic flow in the area
at the distance of about 1.8 km from the crater of
Mt.Shinmoe
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B - 33 BRET TR LZEAR (&)
Photo 3.3

Perfectly carbonized wood under melted
pumice (an arrow)

2 HEE S 5720, BAP TMBAABR LT 72, €
DGR, FT00C T d LEE B > T 1T71EDK
e HERE Y DI IR WERBIREZ W NS 2 &A%
Mol SHITIMEL TH800 ~900C % TilmkE % L
F5 EENVBIZEHNTW S REBIRE W 7 171740
KBRS IER ISV 2 B9 5 2 &b o7,
1000CIZhm# L THREHIERL L o722 &5,
55 10 IE 0 K3t i3 1000C L ECTh o7z HEE S b,
DT e 1716 ~ 1717 4 DFr IR O KGR AR Y
BT o722 EWbDbe WARIZKIIPLEEZ9
kmD My 5L 3 2 SREFHIFEDSZ D & & O KGR THESR L
2l L 3HESHIEETE %,

#- 33 KRG D FE

Table 3.3  Temperatures of pyroclastic flows
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Table 41  Notable earthquakes which occurred around Kirishima
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Fig. 47 A map of Kirishima which was partitioned into zones crossing at a right angle to the tectonic line
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Fig. 48 A map of Kirishima which was partitioned into parallel zones to the tectonic line
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GE - 51 FREAI & IHKIT (ED)
Photo 51 A lake of the crater of Mt.Shinmoe and its old
crater(an arrow)

Tt O S B A T (TR

G - 52
Photo 52  Observing points of temperatures on the earth

surface in the area of Tearai hot spring where
steam is highly emitting now (inside of the circles)
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Fig. 53 Change of temperatures of the earth surface with
the lapse of time at Tearai hot spring

IR T2 5> TWde T LKt WL
H3EG <, BUERETIC X o TREAZIR IR EE & R R &
HHEZ 5T b, Z 2 CTHREFA O )] 2218 EE % §~<
B 72, TRl A B R A F VORI
Fite o @ SRR T D 3R R & P52 L 7z WTR DX — 3212
TR ST iR B BE W O K TR O { B Z L o
TR OMEWT H I ELZ R L 72D -54 TH b,

10

9 q

5 4\ ——RER
R [\ —a— B
Sy ' —a— it
W . \ & —o— B
%4 Y —*— Bt
H 3 ) 9 —o— U

2 —— ®ER

1

0 1 1 1

0 1000 2000 3000 4000

2B B (m)
— 54 FARN KRR 0> 13T E O HEWT 10 D ZE AL
Fig. 54  Soil hardness of ejecta with the change of distance
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FH - 61 KRR ET ) FH - 63 KRR
Photo 6.1 A cross section of a slice of carbonized wood Photo 6.3 A radial section of a slice of carbonized wood
by the pyroclastic flow by the pyroclastic flow

BH—- 62 KRR G HEIRE GE - 64 KERACASER IO

Photo 6.2  Damaged resin canals of carbonized wood by Photo 64 A tangential section of a slice of carbonized
the pyroclastic flow wood by the pyroclastic flow
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HHE-65 HMEKOINORIEAR (K

Photo 65  Dead trees by the eruption in the crater of Mt.
Shinmoe (an arrow)
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HH- 68

Photo 6.8  Forest physiognomy on the slope of Mt. Shinmoe

G- 69 B 241 £ ORI FALA (REIO EA% 10cm)

Photo 6.9  Carbonized wood by the pyroclastic flow with the
age of 241 years old (An arrow indicates the point

of 10 cm of measure.)

G- 610 FMGOBUEOREAIRI

Photo 6.10 The appearance of present vegetation on
Mt.Shinmoe
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M- 71 19724 2 OO L AHGEE IR O B

Fig. 71 A sketch of the basin of Okobira torrent
where debris flow occurred in 1972
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Table 71  The total rainfall from July 4™ to 6, 1972
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Fig. 72 A hyetograph at Nishiuchitate of Ebino City,

Miyazaki Prefecture

FICTHAH2 L 6 HIZHIT TIRVb W 58 E D%
THGEH— 7 Tl 400 mn i #2 D Z B DRER A D > 720
WHE NI AR DI L 72 2 O v N E G 1]
R PR — 1 |3 5 AT HE S B KA S L 72
MAREZ W PE AR 2 %20 TER L 72 % I
HRORY, TOEE KINEHEET - A5 > Tw
2 14)o

7.2 BWBASIUCLIERARERD S A REHIE
YA 1

Z OSP4 P BRI S 1 91 38 C ol 2502 3 AT (] 2
MEEZE DR L TWD X9 T, EROTAED LW
MR DR B e E RO SNz, BETIE
19724E D AR K EN B 30FE L LRGSR L TH
D, TOBRKEEDHID PR VEATVEHDLED
W, WOMBEENBRSEINL, TOHOUTOLS
ZeARA B X OB A St L 7z

DK ERFT & K EHROHZEEHO LK

@M T RO TR E

3+ I o 11 > - 338 7 30

@A T D8 AWt ER

GEALAER 0 E KB

2D HFDIAEIR L 7 o 72 KIS L ER o 1
W I HIE R RER AL N D, 2RO W
THRET 570, BEERTO 19654 L ok = - 72
19724F D25 H L Bl E O e ELQGbET
RL7Z2ODHRDOK -71TH b, FrEEDO—2134
TP ERIC A BL & %2 5 72 0.3 ha DMBIELAH V), 2
DOFICIEEE -T73IIRT L) ICHEIEEEIN TS
CETHD, ) DM EPATERE FTEHTH

BH-71 20O HTEOLEERR
Photo 7.1 A scene of flooding by the debris flow in Masaki,
Ebino City

Photo 7.2

A scene of the collaspse in the head-water area of
Okobira torrent
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Fig. 7.3 Discharge of ground water which was measured

in the head-water area of Okobira torrent
(January 19%,2000)
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Table 72 Values of soil hardnesses on the outcrop of the
collapse at Masaki, Ebino City
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Fig. 74  Decrease of soil hardness of B and C
comparing with A
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Fig. 75 Result of shearing test on soil samples of Ebino's debris
flow
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Fig. 76 Result of shearing test on soil sample of the

collapse which occurred in 1998
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