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Photo 1 Damages of a bridge at the Nojiri River
(July.24, 1982)
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Fig. 1 Rivers in Sakurajima
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Photo 2 Nojiri River and observation stations
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Fig. 2 Relationship between annual frequency of debris
flows at Sakurajima and annual number of volcanic

explosions (1979-2002)
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Fig. 3 Relationship between annual frequency of debris
flows at Sakurajima and amount of volcanic ash
(1979-2002)
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Fig. 4 Total amount of volcanic ash fallen around

Sakurajima and weight of ash-fall at Yunohira
(1979-2002)
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Fig. 5 Total number of debris flows at 7 rivers at
Sakurajima and the number at the Nojiri River
(1979-2002)



4 TERBREEVEBRNESSVRKRE

19794E 7> & 20024E £ T OB 7)1 4 i 56 AL B3k &
VB R L OB 2 R IK 0 B4R 4 Fig.638 &
OFig7leRd, ZoM, FHNEICKE 2Lk
WAS, BRI AN A L 7219934 A 8510, baiisAg
B33 B L CHBLLT & e o7 (Figs) . HATR
FEA RS & BRI TR BRI A B 0 (Fig.7),
EHMMBOAND RS L, THMBEAEEIIRELY
MK BICBBRAH D E N2 D,

BN AT A RRA BB L O & DR
RERRDT-DIT, BKENZL 1990 4 &, BRK&E
D7 S ENS D 1993 F 2k, 2o Hjl

WEBIUHANEKEZ L L, LAMBAEREZ K
FI-C/r L7- (Fig.8, Fig.9), 7=72L, 1990 48 A 22
H-9H24H-9429 AIF, "L LURET—FN
ROz, FHALEHEBRI A (L ZLE 0w
~H) Lkm , EEZE-200m ) OF — % A L=,
19904F X H BIBE R #50 mm L E2315H &V, =D
SHLBBAIICEATRMAEEL TS, ZhITx L, 1993
FETHBIBERESOmm UL EAR238H Y, 095 b+
LN RAELTZDIF8H TH o2, £z, 1993413 H
ENL17.5mm ML F CEAMRIZRAE L TV VR,
19904E CTi4mI%A L Th Y, BKENEZVEH L9
AIZEF LTS,

4000 Rt rEean| 00
—— N\JILALURE
— B TRKE
3500 | 1 140
3000 | 1 120
E 2500 /‘//\ 1 100E
£ // _‘Q"
I e i
€ 2000 | 1 80 KX
2 o
2 B
Z 1500 60 N
1000 40
500 1 20
!
Mg 8|9
. AmmER
O O AN b D d B B A DD R DN DD B ®E D DO ® DD
I FF LT F LSS ST TS TS TS S

&

Fig. 6 The relationship of debris flows at the Nojiri River with rainfall and weight of volcanic ash at Yunohira (1979-2002)
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Fig. 7 The relationship of debris flows at the Nojiri River with weight of volcanic ash at Yunohira (1979-2002)
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Fig. 8 The relationship of debris flows with rainfall and weight of volcanic ash in 1990
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Fig. 9 The relationship of debris flows with rainfall and weight of volcanic ash in 1993
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Fig. 10 The ground vibration by debris flows (A) and volcanic tremor (B) recorded on smoked drum recorder
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Table 1 List of representative debris flows at the Nojiri River (1986-1995)

HER)I-AHR 5L~ Fhesst NIV 'g;%% mg
EEZE (R KE O
1986 71,420 1801 1021 1010 1020 b brd) 15 10101020 45 11012
1986 | 1218 58,720) 2507 12116 1207 1210 16> 15 12001210 84Q o(6)
1989 | 0624 | 246820, 2081 B4 B:36 wB37 I3E) 13 6300540 50 5(4)
1589 | 1108 | 142760 332 16108 16183 1606 15(6) 13 1550-16:00 30 5
1991 3502000 HM12 1229 12241 1222 42412) ki 53 12201230 105 an
1951 | 0821 60500| 2485 OF17 07 b o711 por (i) 10 0760715 a0 126}
1993 | 0BG 84,500 615 1740 1726 1737 39(6) k1) 17301740 160 1403
1994 | 0613 | 117000 1536 1348 1348 1353 2006) 0 13351345 70 o5
1955 | O1(B FIBOO| 1364 2238 2237 22:48 11(6) 40 22202230 20 110
1985 | 0501 67000 2209 1313 1307 1308 11(9) 15 13001310 G5 605)
1895 | 0608 | 106800 2180 1428 1418 1424 26000 o 14101420 85 ol
1986472 5 19954E O I BF i I THe A L7z, BFJ O
)||(}luft%]:ﬂﬁ,ﬁf@ﬁ%ﬂﬂ(}lbﬂj%SO,OOOm3U\J:, v—7
V50 m? /s BL EORFEM 22 LA PRIZOWT, Table 1 +TREICET 27T — 4 CER, BEOMETEY
WZFE & O, AWML DEDSOMBREZ, BTk E haz@E R ERE ST L v TREEE, B

FeRER S L OMRMEZ: EiE, 37X Ca1 2 SEEHLS o 45
EIUBROOHAM T, TNHOAWMICE D E
D e KRR I HEEFLSE T10mm UL ETh o 7=,
tamic X 2EHX, UA v— -Gz
LIFIZFRRE~1501E ERNCHEF TE L 26T
5, Fie, LAMBEMORKKIOGHEDORED HD

DAL, AT & 2 BB D 1745 8l ~ [FFF T
HY, VA Y—t P —UHok L %2045 01~105
B CTH-oT,

6. HhYIC

EWNICH B L, LAmRBAEEE TR &L BEIX

RSB T A ENbhod, £, EHINIC
«1»%)& K BN W NCIZD I T AR A

REMEDY <7ZEZ->{E|‘175)&><5

ET)L)II{)E"{)ILD < ICRE SN HIEFIZ L - T,
THRBEAEROBRH N L b2 bh, KEFLHKICED
KENREIBHBRZNY, BRI ERICRE S
UVAY—tr¥—DDLRKICLVEBEND D&
EFRE~1553HTh > 72,

JREIZOWCIERBROT -2 2 ¥ CHX
FLiz, ¥z, BEECDOEY, MEBLUBRKED
F—H OERIHEED > TZ b ITHEM R E, W
N, ZNEJIEMEIN TV ERERNIFE, &Il
FREABAT BIC IR < W2 LE T,

25 3k

TLERE R - A JEEL(1979) : FEIR S
DK LIR OHERIREE, JE IS I o
5 pp.77-94
IESEN(1977) : LB IR AT D AW & 2 HHE
B DR, BEFNS14E6 H SENIC X D IR S o 1
B EAREKTFICHET 50 EEHE
pp.119-120

WEEN W5 - 9~ b Hiii= o ¥ —(2003) : IEJZ
LAE LR g - RESE L MER B B S
MEREN W - ﬂﬁﬁAf\?)iﬁﬂw%z,/£7-(2oo4): N5
154F BRI e, - RESE L VERN BT B S =&

BNz BT D
kkm, #11

—360—



Debris Flows at Sakurajima: its Relationship with Rainfall and Volcanic Activity

Masayo FUKUSHIMA, Kazuhiro ISHIHARA

Synopsis
At Sakurajima volcano, debris flows at the Nojiri River have been generated frequently (15-40 times/
year) since 1972 when eruptive activity was activated. The relationship of debris flows with rainfall and
volcanic activity was examined, from a long-term viewpoint, using data on debris flows at the Nojiri River,

volcanic ash and rainfall during the period from 1979 to 2002. Frequency of debris flows clearly decreased to
10 times or less /year since 1993 when the volcanic activity declined.

Keywords: Sakurajima, volcano, Debris flows
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