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Abstract

B W T VT WA 5 KB 7 7 7 005 %, GIST—X L LTI £& 9
oo 22T, ENEZRRS, boNTO4 TERIMEK, FEHIL 946 FFIE K, X AR T 1815 A
K, Voyy=WP~<TRI12BTHEEK, 777457 1883 FME Kk, 7307/ 7 H{dEk, ¥
FUR 1991 FEMEk, v T T AT R 1660 FEEA, T4 R -F N2 8Kk, UL -
BRINE K IZ L2 10 DR TFT 7 72OV THRYD £EHTN5D.

The distribution of large-scale tephra falls in East and Southeast Asia are compiled and GIS data
are provided. Tephra falls data are obtained from 10 volcanic caldera-forming eruptions in the region
(except in Japan) such as Toba 74 ka eruption, Baitoushan-Tomakomai 946AD eruption (B-Tm),
Tambora 1815AD eruption, Rinjani-Samalas eruption, Krakatau 1883AD eruption, Rabaul 7c
eruption, Pinatubo 1991AD eruption, Long Island 1660AD eruption, Witori-Kimbe2 eruption (W-K2),
and Ulleung-Oki eruption (U-Oki).

1. [ZC®I

HNVT TG EAED ER « RIRIE K T, #0~100 km? PA_EOD K7 — U HIZRITIEHIL,
7 = — A KT LD KRB EAE 0, JE PHIZIEAL T o 7o REUBL KA 553 BEL 72 K LK
(co—ignimbrite ash; Walker, 1983) 236 F77Z7L LT, #TEAS 100 km LL E, BEZ1E 1000 km LA
RN HIH A RSB . KRB KIZ LD T 7 7 7 DR B OFEmIL, 4 1% O KBV
T I KO REHIAE TR 5 ECOEETHD. ERMHERERE 2 —7Tl, 2016 4
Cﬁ-ﬁﬁ?vﬂmﬁ@kﬁ*ﬁfﬁm s KIMEKIZ RS AR L 2 B EL, 1000 J7 4300 1 3
TUT R L SEEE I E L CHR L 72 (Takarada et al., 2016). Z=®OHTiE, VEI (kL
18I FE4G Newhall and Self, 1982) 6 LI E (10 km® LA_E) @ 14 DRERIZREE T T 77 Do AillA
RUTz. RWFFEERHECIE, B R 727 fililil2 30 T, AV =72 Volcanoes of the world



%5 3 kit (Siebert et al., 2010) (Z/RSIVTWD5EHTHE L ONF T HO F K - BB (L kD,
EINZBRL, 74 ka LARED VEIT LLEOWE K, T 10.2 ka LA VEI6 DR A THRAELZ 10 O
FBET7 7720 BiF7e (D). b T4 THERIEK, EFAIL 946 4EiEk, & 2R T 1815 4N
K, VoY = 1267 AWK, 7 T 2 7 1883 4EME Kk, T3 L T HibREME K, BV AR 1991
MK, B 7T AT R 1660 A, 7 hU-FR2MEA, UL~ FRIEE kDR
TTIZZONWT, RO GIS 7 —F2DIERk A To72. [EFh 0 10.2 ka LUFED VEI6 DI T
AL T T 77121, #—/V 5.4 kagk (Torres et al., 1995), X HHX 7 1.4 kaMg:k (McKee
et al., 2011), EU—3vF =)L 1580 MK (Wadge et al., 2018) A& FENDHN, ZNHOHEFEY)
DI DFEAML, SR TIIARBHTH 72720, ZZTIIRL TV, F2, 4 b U -H U ahg
KFEOT 4 B U-F X 1K (Machida et al., 1996) %, 10.2 ka LA VEI6 D& kI
MUT LN, ZTITHE, mBHBEORENT 4 U -F 20k (K930 km®; McKee et
al., 2011) OS5 AZ R L TWA. —J, Voleanoes of the world & 3 BICIXE AL TR,
ZDHDMFRNZLOEKRME N T 7705 OFEMDBA BN EeoT, Vo Py =—t~F X 1257
HERE ke (Vidal et al., 2015, 2016; Lavigne et al., 2013) %, ZZ CIEH7ZIZIBIML TV 5.

# 1. ENEBRS, 74 ka LA VEIT LA EOWE K, K T¥10.2 ka EAFED VEI6 OBEKDUAR (Siebert et al., 2010
(ZH5<). O AWFZEEBIMETEY RIT 720k, @: AWFFEEEHE THY LT 727 o7k, VEL 3R 7
HEDEFEESNTNS.

Table 1. List of VEI8 and VEI7 eruptions after 74 ka and VEI6 eruptions after 10.2 ka (except in Japan; after Siebert
et al., 2010). Open circle: described in this open—file report, Closed circle: not described in this report. VEI is
updated based on the latest information.

No Volcano Event Age VEI Region Description
1 Toba Caldera Toba 74ka eruption 74 ka 8 Sumatra, Indonesia O
2 g;:;‘gsff;gig;siﬁ‘:ﬂs:fn' Changbai 946AD eruption 946 AD 7 Ryanggang, North Korea and Jilin, China o)
3 Tambora Caldera Tambora 1815AD eruption 1815 AD ¥ Sumbawa, Indonesia (@)
4 Rinjani-Samalas volcano Rinjani-Samalas 1257AD eruption|1257 AD 7 Lombok, Indonesia O
5 Krakatau Caldera Krakatau 1883AD eruption 1883 AD 6 Sunda Strait, Indonesia O
6 Rabaul Caldera Rabaul 7¢ eruption 681-684 AD 6 East New Britain, Papua New Guinea O
7 Pinatubo volcano Pinatubo 1991AD eruption 1991 AD 6 Luzon, Philippines (@)
8 Witori Caldera Witori-Kimbe2 eruption 3.3 ka 6 New Britain Island, Papua New Guinea O
9 Long Island Long Island 1660AD eruption 1660 AD 6 Vitiaz Strait, Papua New Guinea O
10 Ulleung volcano Ulleung-Oki eruption 10.2 cal ka 6 Eastward offshore of Korea O
1 Taal Caldera Taal 5.4ka eruption 5.4 ka 6 Luzon, Philippine [ )
12 Dakataua Caldera Dakataua 1.4ka eruption 1.4 ka 6 New Britain Island, Papua New Guinea [ ]
13 Witori Caldera Witori-Galilo eruption 1.2ka 6 New Britain Island, Papua New Guinea [ ]
14 Witori Caldera Witori-Kimbe 1 eruption 5.6 ka 6 New Britain Island, Papua New Guinea [ ]
15 Billy Mitchell volcano Billy Mitchell 1580AD eruption 1580 AD 6 Bougainville Island, Papua New Guinea [ ]

ZKILDONLEZ, X1, 2 1R KR T 777082850 1 O R4 2R T L CTET U g
WTHhD. 728, KT —21%, 2019 /£ 7 A FAIXY, G-EVER 727 K Y-1E sl & & Lo~y —
R{E#H A7 A (http://ccop—geoinfo.org/G-EVER/) T - 7 a—RNA[GEIZR AT ET
H5D.

2. Fi&

O AT T MO, ENABRS, T4 ka LU0 VEIT BLEOREK, KO 10.2 ka O VEIS
@ugkf%éﬁzbf: 10 @IS%{:‘F%7§LZO\/\VC, Xfﬁkﬁﬁﬁ%ﬁb N, ﬁj\%ﬁfﬂﬁ% GIS F—HLLTLyEL
Wi, Fe, AIRERBE T T 7712 oW T, FEIERR (isopach) 7R L T4, HARRIIZIZSCHERIC
BHSNTODEBERE, NL—AL TS, LinL, BB F77I 0047 — 2 N EET D
BAEICOWTIE, RSO b, AR, SEIEMRE R TS, SR OGS, Sk
DR EEIZ L BT-8, 2<DOEA, 1000 JT45D 1~20 4550 1 FLEEDRSE ChA.



FEARAENE, SCRIE SIS EE DX, AIREZR IRV FT DML T DOARILE R UT-. EEOFERMEIRHD
B, oDV o0 ERL, Y RREME R, LR OB K IEE T, L4t
WK IE ka TRL7c. AP IEIZ LD AUYE D ST TRV TODE AT, “eal ka5 CTRELLTZ.
Fiz, LR OME KT, BRI KAEDNRFESINTOZRWIEEIE, ®Z RU-. (RFEIE,
RANFOERFE (km)E/RLUTZ.
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Fig. 1. Distribution of volcanoes and tephra falls in this report (Japan and surroundings area). Red line indicates the
location of source caldera, blue line indicates the limit of tephra fall distribution and pink line indicates the isopach
contours (same as the following figures). Base map provided by the ESRI ArcGIS software is used.
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Fig. 2. Distribution of volcanoes and tephra falls in this report (Indonesia, Philippines and Papua New Guinea area).
Red line indicates the location of source caldera, blue line indicates the limit of tephra fall distribution and pink lines
indicate the isopach contours. Base map provided by the ArcGIS software is used.
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3. BTTI50OHE

3-1. ;N 7.4 FEERIEK (VEI=8)

AVRRY T AT BEONSIIVT T T, # 7.4 JTHERTORKBFEE KIZEY, Younger Toba
Tuff (YTT) ks f4 L (Knight et al., 1986; Acharyya and Basu, 1993), KEERIZFEIFE T
T 7D FNZIRA, A~ 87 B ACVEES, N AAE, A RIS, A2 R REEE DI A
AL TD (X 3; Acharyya and Basu, 1993; Ninkovich et al., 1978a) . W& H &1, 9 2,800
km® (VEI=8) & RAEL G35 (Rose and Chesner, 1987, Chesner and Rose, 1991). "& kAL
1%, 73.7£0.3 ka Mark et al., 2017), 73.88%0.32 ka (Storey et al., 2012) @ “Ar/*Ar FfEH
BOHNTEY, § 7.4 ka EE26N5. BT 7704554, Self (2006), Lee et al. (2004),
Acharyya and Basu (1993), Ninkovich et al. (1978a; 1978b), Oppenheimer (2002) ZZ AL, i
Dk, ARG 00 cm) ARL TS,
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X 3. M 7.4 TERPMEKOBETT770554 (Self, 2006; Lee et al., 2004; Acharyya and Basu, 1993; Ninkovich
et al., 1978a, 1978b; Oppenheimer, 2002). FREDTAAIIRDINTZ, HEEOTA NI FT 7705540
FAmd. HEXIE ESRI 4100 ArcGIS d_—2~< v 7 ZFI| .

Fig. 3. Distribution of tephra fall deposit derived from the 74ka Toba eruption (Self, 2006; Lee et al., 2004; Acharyya
and Basu, 1993; Ninkovich et al., 1978a, 1978b; Oppenheimer, 2002). Red line indicates the location of source
caldera and blue line indicates the limit of tephra fall distribution. Base map provided by the ESRI ArcGIS software
is used.

3-2. B5AIL 946 FME X (VEIT)

diE, JbEAfEESE O HEEIL (Changbaishan, Baitoushan, Baegdu, Taichi) ‘KILUTCiZ, PE/& 946
FEOME KT KA (Horn and Schminke, 2000; Wei et al., 2013) 2334EL, WK T~
IMABEL-E/ N7 77 (B-Tm) ELTHEFIZHAMLTEY, b B AHURO L g L7 - T
W% (X 4; Machida et al., 1990; HJFH <81, 2003). BLKEARUITHOWTE, ZL<OMENSIT
=7 (B, B -/hL, 1998, Yatsuzuka et al., 2010) 723, ¥T4-ClE “C AL T7ER P EE
SRR AR Z W MC AT N~y T 7R, I 946 FDOE K THHEZN TN D
(Oppenheimer et al., 2017; BLEFEA>, 2018). MEHEIL, £ 100 km® (VEI=7; Wei et al, 2013;



Horn and Schminke, 2000) & RFELHILTWA. B FT7T7D 454 X%, Horn and Schminke
(2000) lZRENTS3 A% TEIZ, 1, 3, 5, 10em DEEEMHKZRL TND.
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Fig. 4. Distribution of tephra fall deposit derived from the Baitoushan-Tomakomai (B—Tm) 946AD eruption (Horn
and Schminke, 2000). Red line indicates the location of source caldera and pink lines indicate the isopach contours.

Base map provided by the ArcGIS software is used.

3-3. AR 1815 &EME N (VEI=7)
AVRR T A NT DR RTHVT ZTiE, VR 1815 4EDME K TR FEAL (Self et
al., 1984; Sigurdsson and Carey, 1989), M KIS TT 70130 4, b, W IZIA3ARL T
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AT REER A R T, HIERIE ArcGIS DR — 2~ 7 % H.

Fig. 5. Distribution of tephra fall deposit derived from the Tambora 1815AD eruption (Self et al., 1984). Red line
indicates the location of source caldera and pink lines indicate the isopach contours. Base map provided by the
ArcGIS software is used.



W5 (X 5; Self et al., 1984; Sigurdsson and Carey, 1989). ZOM& kT, KkHHRIZLDHK 11,000
A, BIHAEICLDE 49,000 A, &FH 60,000 AAEEHEL72> T D (Takarada et al., 2016;
Siebert et al., 2010). ZOHKOEHEITH 110 km® ERFELHIL TS (VEI=T; Self et al.,
2004) . H T TIE, BIK A O RELICKY, 414 km® (DRE) EW9) BV HTETWD
(Kandlauer and Sparks, 2014). & F7 77054 X%, Selfet al. (1984) (RSN 7=50Fi% ICiZ,
1, 5, 20, 25, 50, 100 cm OZBEMRK 2 RL CWA. 728, Kandlauer and Sparks (2014)1%, #4575
25 1,000km LA BN 2[R0 FRIR O3 Atk A R L Td s, 22 TIEHIRL TR,

3-4. Yo =-HYIS5X 1257 FE X (VEI=T)

AVRRI TRy ROV Ty =< T ZKUTIL, P 1257 FFOWE K TGRS FEAEL,
W KIZEEDE T T 7 73 IR LTWD (X 6; Vidal et al., 2015, 2016; Lavigne et al.,
2013; Métrich et al., 2017; Hiden et al., 2017; Mutaquin et al., 2019). ZOME k(212D HER IR
OKIRIE FIZED, RBOEHAE N TS (Guillet et al., 2017; Stoffel et al., 2015). ZDWE K
OWEH &I, 100 km® (40 km® DRE) LA EERFELHAVTCWS  (VEIST; Lavigne et al., 2013).
—7, Vidal et al. (2015) 1%, B 77 70OKfE%, 12~49 km® & RFEL > TS, TAAZT Oxf
o MC FEAREIZ D, MR, PEEE 1257 A& TV D (Oppenheimer, 2003; Lavigne et
al., 2013). B 77054 X1, Lavigne et al. (2013) (RSN EBEEDEW Fl 2=y
Doy A% TS, 5, 10, 20, 30, 50, 70, 90 cm DOZFJEERKZ R TWAD. 7233, A RA 00 cm)
(ZOWTE, IO A HIMEL Tz "L CU V5 (Takarada et al., 2016).
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Fig. 6. Distribution of tephra fall deposit derived from the Rinjani—-Samalas 1257AD eruption (Lavigne et al., 2013).
Red line indicates the location of source caldera, blue line indicates the limit of tephra fall distribution and pink
lines indicate the isopach contours. Base map provided by the ArcGIS software is used.



3-5. J5Hh%H™ 1883 F£ME N (VEI=6)

AV RIS T DALY NLE ST DT HET VT T TIE, P 1883 AEDWE K TR
F&4 L (Verbeek, 1884, 1885; Simkin and Fiske, 1983; Francis, 1985; Carey et al., 1996), &k
PO T 7752301, FEVE H EISIAD, A~ T B R0 v U B Va2 ST IR AL
TW% ([ 7; Verbeek, 1885; Fiske and Simkin, 1983). ZmWG kT, kFEHEIZED 2,000 A, B
TT 771280 34,417 N, &7t 36,417 ADM&IEE72>C% (Takarada et al., 2016; Siebert et
al., 2010). ZOMg kDOME H &I, 18 km® (Verbeek, 1884, 1885), 18~21 km® (Self and Rampino,
1981) ERFELLN TS (VEI=6). B F 7770434 [XiX, Verbeek (1885) MD4yAfi% jtil, 4y
FifRF 00 ecm) Z/RL TV,

X 7. 27H57 1883 HEMEKOMETT 770534 (Verbeek, 1885). IREADTAANIEIROINTZ, FaDTA
NI TT 7T OGRS HIFEIE ArcGIS D_—2A~y 7 ZFI .

Fig. 7. Distribution of tephra fall deposit derived from the Krakatau eruption (Verbeek, 1885). Red line indicates
the location of source caldera and blue line indicates the limit of tephra fall distribution. Base map provided by the
ArcGIS software is used.

3-6. /3L 7 HELE X (VEI=6)

INT T 2a—X =T D=a—T VTV BINLETDT/37V VT 7Tl g 681~684 A-HH
DVE K TT VKR35 421 (Heming, 1974; Nairn et al., 1995; McKee et al., 1985; Walker
et al., 1981), B KIZHEIBE T T 7708, ==2—7 V7 U BILERIZIL AL 0D (I 8; Walker
et al., 1981). ZOM kDM HEIE, 11 km® LA E (Walker et al., 1981)& AL B TS
(VEI=6) . M KAEAIE, MC EMIIE D FEEIND, 138034 AERTOMEAESHN TR, C A7
=T TEEDS, T 681 ~684 FEEE THh-7- (McKee et al., 2015) &2 5N TWA. (&



T7TDO5AA T, Walker et al. (1981), Nairn et al. (1995) 252, DAGEAR 0 cm) &, 6.25,
12.5, 25, 50, 100 cm OZFJ&EEHRZRL TS,
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ANTZ, BOEOTAATRE FTTITDO5MRR, SEADTAANIEGEREZ /T, HIBKIT ArcGIS D~N—A~
w7 %R .

Fig. 8. Distribution of tephra fall deposit derived from the Rabaul 7c eruption (Walker et al., 1981; Nairn et al.,
1995). Red line indicates the location of source caldera, blue line indicates the limit of tephra fall distribution and
pink lines indicate the isopach contours. Base map provided by the ArcGIS software is used.

3-7. EF UK 1991 &K (VEI=6)

TAIE DY FOEFT YR KT, BB 1991 4 6 A 15 H O TR REAEL
(Wolfe and Hoblitt, 1996; Scott et al., 1996), M KIZLEIRE T 7 7T 030> L o o S50 & 0 1
IR AR LTS (X 9; Paladio—Melosantos et al., 1996; Wolfe and Hoblitt, 1996; Koyaguchi
and Tokuno, 1993; Koyaguchi, 1996). Z DM kDM H &1L, KFERHER Y2 5.5+0.5 km?
(Scott et al., 1996), B N7 7T 3.4~4.8 km® (Paladio-Melosantos et al., 1996), 4.4~25 km®
(Koyaguchi, 1996) & RS DAL TV (VEI=6). (& 7770534 XII1%, Paladio-Melosantos et al.
(1996) Z7TiZ, 3 AifRA 0 cm) &, 1, 5, 10, 15, 20, 25, 30 cm D@ EREEZRL TV, 7277
L, KIEEEOfEIERR (K 9b) 1%, MK Layer C DGR/ X ZRL TS,

3-8. OVT 7 AS5K 1660 EME X (VEI=6)

NIV ma—FK=T Dma—F =T B GHMOur 7 7AF R KIITIE, 7EE 1660 FEIC K
WEFRMMFEAEL, " KIZEIME F7 77 (Tabito 777) MPERGIE T ANZIANNY, —a—F =T B
ERIZA AL TS (X 10; Blong et al., 2017; Pain et al., 1981). Z W k ol H &%, KT 10
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km® LL & RFEL HIL TS (VEI=6; Blong et al., 2017) . " KA, 2300 C 05, 1651
~1671 4 (95.4 %fE=R; Blong et al., 2017) :Ez 6N TEY, ZZTIEHRAED 1660 4EEHEL T
B B TFT770454 X1, Blong et al. QOINIIREINIZAA % IEIC, 2, 3, 5, 10, 160 cm D%
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Fig. 9. Distribution of tephra fall deposit derived from the Pinatubo 1991AD eruption. (a) whole area, (b) near
volcano area (Paladio—Melosantos et al., 1996). Red line indicates the location of source caldera, blue line indicates
the limit of tephra fall distribution and pink lines indicate the isopach contours. Base map provided by the ArcGIS

software is used.

3.901L

Iy
&
m

144
3.9pL |8

X 10. 17T ATUR 1660 FEEKDBETT 7704554 (Blong et al., 2017). FREDTAATKEIROINTZ,

RODTANTERBIERE R T, HIKIE ArcGIS O_—Z~v 7 ZFI .
Fig. 10. Distribution of tephra fall deposit derived from the Long Island 1660AD eruption (Blong et al., 2017). Red
line indicates the location of source caldera and pink lines indicate the isopach contours. Base map provided by the

ArcGIS software is used.



3-9. Db )-FR 218X (VEI=6)

NI T Za—=F=T D=a—T7 V7 U EHREOVARN (3F) KILTIE, 3.3 ka (S KERD
AL, WKIHIETT 7T (T4 %R 2 5775 W-K2) A3 K LELDIESCTE ERIZ L2830,
Za—T VT B IES RIS AL CA (K 11; Machida et al., 1996; McKee et al.,
2011). ZOME koW H 8L, 2ATK 30 km® & BAELSHTV5 (VEI=6; Machida et al.,
1996) . KA, B T 1O MC HFD0 D, £ 3.3 ka (Machida et al., 1996) && 25T
W5, BT 7704554 XX, Machida et al. (1996) (Z/R&EH7-0 A% CiZ, 20, 50, 100, 200,
400 cm D% JFIEMAERL TS,
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Fig. 11. Distribution of tephra fall deposit derived from the Witori-Kimbe2 eruption (Machida et al., 1996). Red
line indicates the location of source caldera and pink lines indicate the isopach contours. Base map provided by the
ArcGIS software is used.
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Fig. 12. Distribution of tephra fall deposit derived from the Ulleung—Oki eruption. (a) whole area (Lim et al., 2014)
and (b) proximal area (Machida et al., 1984). Red line indicates the location of source caldera, blue line indicates
the limit of tephra fall distribution and pink lines indicate the isopach contours. Base map provided by the ArcGIS
software is used.
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