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Table 1.  Partial history of aircraft encounters with volcanic ash (overseas)

Date Volcano Aircraft Remarks

1944, 3.24, Vesuvius, Italy B25 88 airplanes destroyed on the ground

1976. 1.22, Augastine, U. S.A. F4(2) Canopy scoured, wingtip paint sandblasted away

1976. 1.25. Augastine, US.A. DC8 Center windshield scoured, external radio parts, landing gear, air
conditioning systems abraded

1979. 6.24. Etna, Italy Oil strainer clogged

1980.5.18.  St. Helens, US.A. B737 Peening edges of stages 7 and 8 and sharp blade tips, oil filters blocked,
windshield and leading edge abrasion '

1980.5.18.  St.Helens, US.A DC9 Outer windshield pitted, leading edge abraded, compressor blade abrasion,
oil system contamination

1980. 5.25. St. Helens, US.A. L382 2 engines failed, ash fused in turbine, high pressure turbine burned up

1980. 5.26. St. Helens, U.S.A. B727 (2) Seisure of midspan shrouds, sharp fan blades

1982.6.24.  Galunggung, Indonesia B747 4 engines power loss for 14 minutes, 1 started by 14,000 feet (4270 m), all
started by 12,500 feet (3810 m), 4 engines replaced, windshield and
leading edge erosion

1982.7.13. Galunggung, Indonesia B747 4 engines thrust loss, 3 shut down, 1 started at 26,000 feet (7920 m), glassy
deposits, cooling parts clogged

1985. 5.19. Soputan, Indonesia B747 4 engines, 12 windows, navigational computer replaced

1989.12.15.  Redoubt, US.A. B747 4 engines power loss in approx. 2.5 minutes after setting climb thrust, 2
engines started by 17,000 feet (5180 m), 4 engines, windshields, filters,
electronic components, airspeed probes, eic. replaced

Modified Campbell (1951)

Table2. M. Pinatubo, Philippines encounters

Date Aircraft Remarks

1991.6.12.  B747-300 3 minutes encounter

1991.6.12. DC10 20 minutes encounter

1991.6.14.  B747-400 15 minutes encounter

1991.6.15. DCI10 25 minutes encounter

1991.6.15. B747-400 All 4 engines damaged and replaced

1991.6.15. B747-SP Interior contamination

1991.6.15.  B747-200 20 minutes encounter. Interior contamination

1991.6.15.  B747-200 12 minutes encounter. All 4 engines exhaust gas temperature rose 40 to 50 degrees

1991.6.15. DCI0 One engine replaced

1991.6.15.  B747-300 29 minutes encounter. Engines I and 4 replaced

1991.6.15.  B747-200 Details not available

1991.6.15. DC10 25 minutes encounter

1991.6.15.  B747-400 Exterior contamination

1991.6.17.  B747-200 Engine No.1 surged and was shutdown. Engine No.4 lost power. Engine No.1 replaced

1991.6.17. DCI10 No.3 engine shutdown

Modified Campbell (1991)
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Table 3. Partial history ol aircraft encounters with voleanic ash (domestic)
Date Location Airport Adrcraft Remarks
1973.2.3. Asama Haneda DC8 Windshield damaged
1975.2.5. Sakurajima Kagoshima L1011 Windshield damaged
1977.8.7. Usu Chitose DC8(2)  Windshield damaged
1977.8.7 Usu Chitose L1011 Windshield damaged
1977.8.7. Sakurajima Kagoshima L1011 Windshicld damaged
1977. 11. 19. Sakurajima Kagoshima DC8 Windshield damaged
1977.12. 25. Sakurajima Kagoshima L1011 Windshield damaged
1978.12. 4. Sakurajima Kagoshima L101TW  Windshield damaged
1979. 11. 18. Sakurajima Kagoshima L1011 (2)  Windshicld damaged
1979, 12, 24, Sakurajima Kagoshima YSII Windshield damaged
1982, 11.23. Sakurajima Kagoshima B727 Windshicld damaged
1986. 6.24. Sakurajima Kagoshima DCY Windshield damaged
1986. 11. 21 [7u-Oshima Narita B747 Static discharge on windshield. Burning smell of wood. No damage
1986, 11.21. [zu-Oshima Narita DC8 Abrasion on windshield and fuselage
1986. 11.21. [7u-Oshima Narila DCI10 Abrasion on windshicld and fusclage. Volcanic ash deposits in pitot
tube
1986. 11.21, [zu-Oshima Narita B747 Windshield damaged
1991. 6. 3. Sakurajima Miyazaki DCY Abrasion on engine compressor, windshield and fuselage
1991. 6. 3. Unzen Kumamoto A300 No damage
1991. 8. 5. Sakurajima ~ Kagoshima B737 Windshield damaged

Yoshitama (1984}, Casadevall (1993), Onodera (1995)

Photo 1. Example of turbine airfoil cooling hole blockage due to
the melting and resolidifying of volcanic ash. (Courtesy, The
Boeing Company)

IO EBIET 2R E A2 e O % o
g S 2 JAWETH ), O BITHEBEKO FH] 7,
MR ODREK 7 ) & i, 35 J DMAUNIBRAIHIC -l 7 &0

KOGBERECOIREDIYEE o T D,
(2) ERALIZEDMZERICE

TR AL LR 3 DAL 2 Table 3 E8F,
A6 [EIP O LA G 1 Mg 20 80 20 00 Ll 21 A%
Wit s,

Dz I nldsnggt L Twuniny,

SRR nl) N LE PR T OB AT AR L
T ‘w»?,) N

GRENINC LB HESNE T ED T WD,

}Jda E3RYEIREA é}c< 7RIS & ML 7 S R
TLHAME LV, (60T, CHAUNGED R E L &, #
Y AT RS A f?’(”‘“ﬁt IR BT, AR
P RESKILOEATIE L 738D ) Th b, #i
gl l’”‘%fﬁEzé‘ﬁ)'wx'll*w’)ﬁ( N2 dh > T ”‘h‘é
SR LT v BRI IS 2 22 iy5 )

EERTE Y, IR L TR,

i

3. kB K- BEIR BZEEICHT ARZEH S E DR I SFER
HAZRRE AN - Bk e MR T DB L OAFFE LS

DT,

31 BEKL-ERETEOIMESSARE.

Uf\i'/ﬁl.!i'/h% de;/'\’lllv)-lL 25km T B BRI
ZBRELE, A 0] OF BB LN D RIAR
’é, ihﬁ,}\[] Db FER 16km O % M L ERE

a% (Fig. 1),



}9—' Kagoshima
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Fig. 1. Location map of Sakurajima Volcano and Kagoshima
Airport. SVO, Sakurajima Vokanological Observatory of Kyoto
University. KLMO, Kagoshima Local Meteorological
Observatory of Japan Meteorological Agency. JAL observation
site, Japan Airlines observatory.
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Fig. 3. Record of water tube tiltmeter and extensometer at
Sakurajima Volcano.
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Fig. 5. Block diagram of system for detection of volcanic explosion at Sakurajima. A seismometer and an infrasonic microphone are
installed at a station 4 km east of the summit crater. These signals are transmitted to JAL office at Kagoshima airport in real time by
leased telephone fine. These signals are analyzed by a personal computer and the results and warning are shown on the display.
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Fig.6. Flow chart for detection of volcanic explosion
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Fig.7 Simulation of dispersion of volcanic ash.  This is an example for 30 minutes after an eruption ol Sakurajima volcano.
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Prevention and Mitigation of Aircraft Accidents Caused by Volcanic Eruption

Saburo ONODERA * , Masato IGUCHI and Kazuhiro ISHIHARA
*Japan Airlines (Air Flite Japan)

Synopsis
In order to mitigate volcanic ash hazards to aircraft, Kyoto University and Japan Airlines have developed
systems at Sakurajima Volcano and in the Kagoshima Airport region by methods of (1)predicting volcanic activities,
(2)detecting volcanic eruptions, and (3) predicting volcanic ash trajectory and transport.
The results were successful. This suggests one comprehensive system for the mitigation of volcanic ash
hazards in volcano regions that have air routes located in the proximity.

Keywords : Sakurajima Volcano; Volcanic Activity; Volcanic Eruption; Volcanic Ash; Aircraft; Flight Operations.



