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Analysis of Global Volcanic Activities since 2010
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Abstract: The number of volcanoes erupted during the past ten thousand years(Holocene period) on this
planet is known to stand around 1,520. Of those volcanoes, the number of active volcanoes during the six-
years and seven-month period(January 2010 through the end of July 2016) is totals 209. These findings
show that an average of approximate 90 volcanoes erupted every year since 2010. It is also found that
over 90 percent of those active volcanoes took place in the circum-Pacific volcanic belt, which is
commonly called ‘Ring of Fire’. This status coincides with the distribution maps of active volcanoes on
the earth: about 80 percent on subduction zone of the convergence of lithospheric plate; 15 percent on
spreading zone; 5 percent on intra-plate zone. The period given in this research during 350 weeks, the
following three volcanoes showed a frequency of more than 300 times eruption: Kilauea(Hawaii, USA,
338 times), Sheveluch(Kamchatka, Russia, 337 times), and Aira(Kyushu, Japan, 301 times). According to
the survey conducted during the given period, there is no conspicuous increase in the frequency of volcano
activities. It rather shows that volcanic eruptions took place almost evenly every year.

Keywords: Active volcano, circum-Pacific volcanic belt, volcanic activity
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Table 1. 209 active volcanoes activity during the period from 2010 to 2016

Country

Volcano names (Number)

Indonesia

Russia

USA

Japan

Chile

Papua N. Guinea
Colombia
Iceland
Nicaragua
Vanuatu

Ecuador

Costa Rica
Philippines

N Zealand
Guatemala

Peru

UK:

Tonga Islands, Ridge
Italy
Chile-Argentina border
Dr, Congo
Australia

Mexico

Solomon Islands
India

Antarctica
Cameroon

Cape Verde
Eritrea

Ethiopia

Grand Comore Island
North of Grenada
France

Spain

Yemen

Tanzania

El Salvador

Dukono, Sinabung, Batu Tara, Tengger Caldera, Lokon-Empung, [jen, Karangetang, Soputan,
Paluweh, Merapi, Semeru, Raung, Gamalama, Krakatau, Slamet, Rinjani, Kerinci, Marapi,
Sangeang Api, Papandayan, Tangkubanparahu, Dieng Volcanic Complex Lewotobi, Ibu,
Kelut, Gamkonora, Sirung, Egon, Tambora, Ranakah Awu, Seulawah Agam, Galunggung,
Sundoro, Lamongan, Kelimutu Makian, Dempo, Sorikmarapi, Talang, Iliwerung, Lewotolo,
Ruang Ambang, Colo, Gunt (51)

Sheveluch, Karymsky, Klyuchevskoy, Kizimen, Chirpoi, Zhupanovsky, Ketoi, Chirinkotan,
Tolbachik, Bezymianny, Alaid, Gorely Etorofu-Yakeyama [Grozny Group], Sinarka,
Chikurachki Chachadake|[ Tiatia], Sarychev Peak, Moyorodake [Medvezhia], Ekarma, Ebeko,
Kharimkotan, Rasshua (22)

Kilauea, Cleveland, Shishaldin, Pagan, Pavlof, Veniaminof. Iliamna, Little Sitkin, Ahyi,
Semisopochnoi, Kanaga, Mauna Loa, Redoubt, Sarigan, Katmai, Spurr, Axial sea mount (17)

Aira, Suwanosejima, Asosan, Kuchinoerabujima, Kirishimayama, Ontakesan, Nishinoshima,
Kusatsu-Shiranesan, Hakoneyama, Miyakejima, loto, Asamayama, Izu-Torishima, Kikai,
Fukutoku-Oka-no-Ba (15)

Villarrica, Chaiten, Calbuco, Llaima, Nevados de Chillan, Cerro Hudson, Lascar, Palena
Volcanic Group, Guallatiri, Antuco, Callaqui, Descabezado Grande, Melimoyu (14)

Bagana, Manam, Rabaul, Ulawun, Langila, Karkar, Witori (7)

Nevado del Ruiz, Galeras, Nevado del Huila, Chiles-Cerro Negro, Umbal, Machin, Sotara (7)
Bardarbunga, Eyjafjallajokull, Grimsvotn, Hekla, Askja, Katla, Kverkfjoll (7)
Masaya, San Cristobal, Telica, Momotombo, Concepcion, Apoyeque, Cerro Negro (7)
Ambrym, Gaua, Yasur, Aoba, Suretamatai, Lopevi (6)

Tungurahua, Reventador, Sangay, Cotopaxi, Wolf, Guagua Pichincha (6)
Turrialba, Poas, Arenal, Rincon de la Vieja (4)

Bulusan, Mayon, Kanlaon, Taal (4)

White Island, Ruapehu, Tongariro, Okataina (4)

Fuego, Santa Maria, Pacaya (3)

Ubinas, Sabancaya, El Misti (3)

Soufriere Hills, Bristol Island, Michael, Zavodovski (4)

Hunga Tonga-Hunga Ha'apai, Tofua, Monowai (3)

Etna, Stromboli (2)

Copahue, Planchon-Peteroa (2)

Nyamuragira, Nyiragongo (2)

Heard, McDonald Islands (2)

Popocatepetl, Colima (2)

Kavachi, Tinakula (2)

Barren Island (1)

Siple Island (1)

Cameroon (1)

Fogo (1)

Nabro (1)

Erta Ale (1)

Karthala (1)

Kick'em Jenny (1)

Piton de la Fournaise (1)

Hierro (1)

Zubair Group (1)

Ol Doinyo Lengai (1)

San Miguel (1)
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Table 2. Concentration rate of volcanic activities in the circum-Pacific volcanic zones from 2010 to 2016
Total number of volcanic  Total number of volcanic eruptions in Concentration rate of volcanic activities in
Year eruption the circum-Pacific zones the circum-Pacific volcanic zones (%)
(A) (B) (B/Ax100)
2010 84 81 96.4
2011 84 76 90.5
2012 92 86 93.5
2013 97 93 95.8
2014 87 81 93.1
2015 104 96 923
2016 78* 70 90
*Data in 2016 (up to 2 Aug. 2016)
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Table 3. Total frequency of volcanic eruption activity during 350 weeks from 2010 to 2016

Number of volcanic

eruptions

(Number of volcanoes)

Names of volcanoes & Number of eruptions

More than 300 times (3) Kilauea: 338, Sheveluch: 337, Aira: 301,

200-299 times (1)
100-199 times (11)

50-99 times (16)

20-49 times (29)

10-19 times (35)

5-9 times (32)

4 times (6)
3 times (14)

2 times (22)

1 time (40)

Karymsky: 291.
Dukono: 177, Fuego: 167, Popocatepetl: 163, Santa Maria: 151, Tungurahua: 151, Sinabung: 120,
Klyuchevskoy: 116, Kizimen: 115, Chirpoi: 104, Etna: 101, Cleveland: 101.

Colima: 91, Reventador: 89, Shishaldin: 86, Batu Tara: 82, Suwanosejima: 82, Soufriere Hills: 77,
Zhupanovsky: 76, Bagana: 75, Nevado del Ruiz: 71, Manam: 67, Pacaya: 67, Chirinkotan: 64,
Ubinas: 57, Puyehue-Cordon Caulle: 52, Sangay: 52, Copahue: 50.

Tengger Caldera: 47, Lokon-Empung: 46, Karangetang: 45, Asosan: 44, Turrialba: 42, Rabaul:
40, Tolbachik: 40,Soputan: 36, Bulusan: 35, Villarrica: 34, Ulawun: 33, Paluweh: 32,
Bardarbunga: 31, Galeras: 31, Hierro; 31, Pagan: 31, Bezymianny: 30, Piton de la Fournaise: 28,
Mayon: 27, Alaid: 26, San Miguel: 26, White Island: 26, Merapi: 25, Pavlof: 24, Cotopaxi: 23,
Kuchinoerabujima: 22 Stromboli: 22, Planchon-Peteroa: 21, Poas: 20,

Ambrym: 19, Kirishimayama: 19,Masaya: 19, Semeru: 19, Veniaminof: 19, San Cristobal: 18,
Barren Island: 17, Chaiten: 17, Gaua: 17, Telica: 17, Yasur: 17, Gamalama: 16, Raung;: 16,
Sabancaya: 16, Eyjafjallajokull: 15, Krakatau: 15, Momotombo: 15, Nyamuragira: 14, Ruapehu:
14, Slamet: 14, Tongariro: 14, Arenal: 13, Rinjani: 13, Kerinci: 12, Marapi: 12, Nishinoshima: 12,
Ontakesan: 12, Kanlaon: 11, Sangeang Api: 11, Concepcion: 10, Gorely: 10, Ijen: 10, Kusatsu-
Shiranesan: 10, Taal: 10, Tangkubanparahu: 10

Fogo: 9, Nevado del Huila: 9, Papandayan: 9, Dieng Volcanic Complex: 8, Etorofu-Yakeyama
Grozny Group: 8, Grimsvotn: 8, Lewotobi: 8, Sinarka: 8, Calbuco: 7, Chikurachki: 7, Ibu: 7,
Langila: 7, Nyiragongo: 7, Rincon de la Vieja: 7, Chachadake [Tiatia]: 6, Gamkonora: 6,
Hakoneyama: 6, Hunga Tonga-Hunga Ha'apai: 6, Iliamna: 6, Kelut: 6, Little Sitkin: 6,Llaima: 6,
Nabro: 6, Sirung: 6, Ahyi: 5, Egon: 5, Heard: 5, Karkar: 5, Machin: 5, Nevados de Chillan: 5,
Sarychev Peak: 5, Tambora: 5

Awu, Bristol Island, Moyorodake [Medvezhia], Ranakah, Semisopochnoi, Zubair Group.

Aoba, Cerro Hudson, Chiles-Cerro Negro, Cumbal, Ebeko,Ekarma, Galunggung, Kanaga,
Lascar, Mauna Loa, Miyakejima, Palena Volcanic Group, Redoubt, Seulawah Agam.

Ambang, Axial Seamount, Colo, Dempo, El Misti, Guallatiri, Guntur, Hekla, Iliwerung, loto,
Kelimutu, Ketoi, Lamongan, Lewotolo, Makian, Ruang, Sarigan, Sorikmarapi, Sundoro, Talang,
Witori, Wolf.

Antuco, Apoyeque, Asamayama, Askja, Batur, Callaqui, Cameroon, Cereme, Cerro Negro,
Descabezado Grande, Ebulobo, Erta Ale, Fukutoku-Oka-no-Ba, Guagua Pichincha, Izu-Torishima,
Kaba, Karthala, Katla, Katmai, Kavachi, Kharimkotan, Kick 'em Jenny, Kikai, Kverkfjoll, Lopevi,
McDonald Islands, Melimoyu, Michael, Monowai, Okataina, Ol Doinyo Lengai, Rasshua, Siple,
Sotara, Spurr, Suretamatai, Tangkoko-Duasudara, Tinakula, Tofua, Zavodovski
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Table 4. Analysis of representative volcanoes in number and trend by year from 2010 to 2016

Frequency & Trend
Names of Volcanoes Country Remarks
2010-'11-'12-'13-'14-'15-'16 Total
Etna Italy 6-23-14-22-22-10-4 101 Fluctuation in activities
Stromboli 4-4-1-5-8-0-0 22 Probability of activity resumption
Kilauea USA 53-52-52-49-52-53-27 38 Continued activities
Cleveland 9-18-36-10-4-16-8 101 Fluctuation in activities
Shishaldin 0-0-0-0-38-47-1 86 Increase in activity
Pagan 10-6-9-3-2-0-1 31 Weak activities
Pavlof 0-0-0-9-6-0-9 24 Weak activities
Dukono Indonesia 32-25-7-7-37-43-26 177 Continued activities
Sinabung 5-0-0-12-34-42-27 120 Active differentiation
Batu Tara 25-17-1-20-9-10-0 82 Progressive weakening activities
Tengger Caldera 6-10-2-0-0-10-19 47 Increase in activities after rest
Lokon-Empung 0-12-10-8-1-11-4 46 Decrease in activities after rest
Karangetang 3-6-2-3-3-21-7 45 Increase in activities after rest
Soputan 0-4-6-2-3-14-7 36 Increase in activities after rest
Paluweh 0-1-11-16-1-2-1 32 Decrease in activities after increase
Merapi 8-5-0-2-10-0-0 25 In rest
Ambrym Vanuatu 3-2-0-3-4-6-1 19 Increase after activity decrease
Bagana Papua 12-7-8-14-12-9-13 75 Fluctuation in activities
Manam New Guinea 9-5-11-22-2-17-1 67 Decrease in activities after Increase
Rabaul 6-6-2-20-6-0-0 40 Increase in activities after Rest
Ulawun 15-5-4-8-1-0-0 33 Rest after in activities decrease
Copahue Chile- 0-0-2-15-12-8-13 50 Increase in activities after rest
Planchon-Peteroa Argentina 11-8-0-0-0-0-2 21 Rest after activities
Sheveluch Russia 53-52-52-49-52-52-27 337 In continued activities
Karymsky 51-51-52-37-32-51-17 291 In continued activities
Klyuchevskoy 52-5-6-17-2-19-15 116 Fluctuation in activities
Kizimen 7-51-19-38-0-0-0 115 In Rest after Increase in Activities
Chirpoi 0-0-6-27-26-25-20 104 Increase in Activities after Rest
Zhupanovsky 0-0-0-1-29-32-14 76 Increase in Activities after Rest
Chirinkotan 0-0-0-24-22-18-0 64 In Rest after Activities
Tolbachik 0-0-6-34-0-0-0 40 In Repeated Rest
Bezymianny 9-7-5-1-8-0-0 30 In Rest after Decrease in Activities
Alaid 1-0-2-1-0-2-20 26 Uprupt Increase in Activities
Puyehue-Cordon Caulle Chile 0-33-16-1-2-0-0 52 In Rest after Decrease in Activities
Villarrica 7-3-6-1-1-14-2 34 Increase after Decrease in Activities
Nevado del Ruiz Colombia 0-0-26-3-2-22-18 71 Increase in Activities after Rest
Galeras 4-9-18-0-0-0-0 31 In Rest after Increase in Activities
Turrialba Costa Rica 7-2-3-2-4-10-14 42 Increase in Activities
Poas 3-6-2-1-7-0-1 20 Decrease in Activity Frequency
Fuego Guatemala 19-19-33-24-28-29-15 167 Decrease in Activity Frequency
Santa Maria 22-22-30-21-26-12-18 151 In continued Activities
Pacaya 17-2-2-17-16-9-4 67 In continued Activities
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Table 4. Continued

Frequency & Trend
Names of Volcanoes Country 201011712 131471516 Towl Remarks
Aira Japan 50-51-48-46-48-41-17 301  High Frequency in Annual Activities
Suwanosejima 28-12-4-7-14-8-9 82 Decrease in Activity Frequency
Asosan 0-5-0-0-18-16-5 44 Increase in Activity Frequency
Kuchinoerabujima 0-0-0-0-13-8-1 22 Decrease in Activity Frequency
Bardarbunga Iceland 0-0-0-0-21-10-0 31 In Rest after Activities
Tungurahua Ecuador 29-17-35-20-26-20-4 151 Sustained Activity Frequency
Reventador 12-3-12-18-22-15-7 89 Repeated Increase and Decrease in
activities
Sangay 16-7-9-5-0-4-11 52 Decrease in Activities after Increase
Cotopaxi 0-0-0-0-0-20-3 23 Resumption of Activities after Rest
Bulusan Philippines 9-13-1-0-1-6-5 35 Decrease in Activities after Increase
Mayon 3-3-1-3-17-0-0 27 Fluctuation in Activities Scope
Popocatepetl Mexico 11-22-40-25-28-26-11 163 Sustained Activities
Colima 2-1-0-4-10-49-25 91 Decrease after Activity Frequency
Soufriére Hills UK 40-13-16-7-0-1-0 77 In Activity Decrease
White Island New Zealand 0-0-5-16-1-2-2 26 In Activity Decrease
Ubinas Peru 1-0-0-4-31-20-1 57 In Activity Decrease
Piton de la Fournaise France 9-0-0-0-1-17-1 28 Big in Activity Fluctuation
Hierro Spain 0-18-12-1-0-0-0 31 In Activity Decrease
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AeE 3¢ FF 6-23-14-22-22-10-4% wid 535 A g ghteol] mE 4 vk 2E|al BAofe
Z 253 A54EE)E I HE 243 Zlog 6 2P} wkieel FHET A Hox sk SR
£ 20109, 23S 20119, 145 20124, 22+ 2013 & oguate] mEar-Aol skl 9Ee s)er

g, 2 LY 2E 20149, 102 20159, 4=  ATHYun et al, 2016). °|5 3IHEo] FFS

20160 B 5 3ol £4717 5 53 ARG AS- ko] 71E = e Y B3l
A 1012 A 717F 3505 &= 1015 ¢ s AHHE AL FAshHAEIZEE 92 FUS e

5 39S e Aol o] Table 49l= = skt 2 2Ju)7t Sl

APIZE Z BEE 2 20970 3 F 203] o) & A7t SEsIAY ARl S Sl I
53 607 sRikS AEisie] EAEHATE shtso] dhitwol JS v = JEAE A7)
ol dellr e} 7o) st & gt EE 4] W 8t 4 o sk shbmele] A, A

s7b A3 F148e Z2A Eela gleH, FSis W zhe ZARSe] B2 2T
shiigbgel dAge Ui, A HE DA 5 JEAE Mol 11071]9] Fslibo] & Ao &
ok 3] EE347 He s A9 o FE oA glom sltel Al st x| shito]
7F g EEES & 5 Aok Sl ek dEo] shhke JdRAL o} A2}
a9} olojxE Ao} 1 gEow AREE=
SHIFE FH dAho] ¥t HA L7k A=, 28] FrollA] Mol L Ao
A= T ¥ o) ol F 20108FE 2016
SEuEr FHoA dhte] o shhka) AlsE 74 2 717 F &S shise] shits AT
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Table 5. Distances and azimuths of active volcanoes in Japan to the Korean peninsula

Name of volcanoes Location Distance(km) Azimuth(®)
Aira Kyushu 746 335
Suwanosejima Ryukyu Islands 911 345
Asosan Kyushu 635 326
Kuchinoerabujima Ryukyu Islands 843 341
Kirishimayama Kyushu 729 332
Ontakesan Honshu 967 285
Nishinoshima Ogasawara Islands 1,731 315
Kusatsu-Shiranesan Honshu 1,033 279
Hakoneyama Honshu 1,110 287
Miyakejima Izu islands 1,202 293
Ioto Ogasawara Islands 1,976 320
Asamayama Honshu 1,036 281
Izu-Torishima Torishima, Honshu 1,460 306
Kikai Kyushu 1,066 350
Fukutoku-Oka-no-Ba Ogasawara [slands 2,040 321

o] Azgl9} W97k Table 59F 2t}

dio] st F skl A e FrAd
ol olaANEIREL; 635 km), 712]AIutok}(729 km),
ool A E}A vH(746 km)s-2] 3hito] 1o, 800-
1000 km Azlell= | =0l 2R mh(E Uk LRSS ; 843
km), Z=P=A A mhERELZ JEE; 911 km), EFAIAE
(967 km)dhato] ltt.

1000-1500 km Agoll= FARZ-Al2RAE, slaivok

ul, vjopAR|u}, oxfmjepnl, o= Eg|Alu}, 7]7to] 3}
2F 5 67 3, 1500-2040 km AZollE YA RAR
0|9 E TR 97lwul skt S IR 15709 3}
sto] BF Folt}, ol5 U] s F A F
dAZ A= g sk oLt eF 635 kmo]
3, 7P A Ael e sk BEG 5ol de
FREZ 9Flwenl sto R 2040 km Aol Utk
A JiEo] sHERRE Tl Wz g5
FS 7o E AR SAHT o, e
70-360%1 3lFetct.
YRo] Frto] Zukx o g Filsle] kAL At
7k g W] AR wslelA HHW, Sol 71
ZollA ghbwe] FsiikAlel] og & FsiE 7HA
< 4 K(Choi et al., 2016; Yun et al., 2016).

201056 2016 7€ @7kA]9] 717 5 Yo
AE 15719 sktEe] 58 I3 th(Table 6). 3kt
o] &% 7|7k F B9 = ATt “I7olghs &
A= sRbo] 15 BRF HA 13] o) e S
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N

ehd Aeolt}h. F 3507 717 T 7P EEo] Bk
A ofolgk(ia B Aira) SHE 3015 E&E3lAa, &=
A A u} RS 82F Hot FEENTh

ololg} ke olojgl e} shitel Hete Qe
AR v kL E) 3R s (Ishihara, 1999)2.2 2010
doll= 50/535, 2011d 51/535, 201219 48/53F,
20133 46/53F, 20143 48/53F, 20153 41/53F,
2016 17/32F@HE & 301/350 F7F 531t
(GVP, 2016i). Z=e}=A|l 2w} S5k 20100 28/537,
2011 12/535, 20123 41/53%F, 20139 46/53%F,
2014 48/53F, 2015 41/53%F, 2016 17/32 &
2 F 82350 77+ &3ty L v 3505 F
o IFFH 18] o)) EEd sk opabuiopl,
o|z-EgAn}, 77to], SFEF-QIN=HL 5 47 3}
stolar, 25 EEdt sk o2& SRt shuelH, 3
&5 sk moAIA]w} st sholar, 65 st
statdlofrt s 1), 105 &g sk Ak
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2010058 20166 79 @7RA Q] 1% = wid &
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Table 6. Periodicity of volcanic activities in Japan from 2010 to 2016
Frequency of activities
2010 2011 2012 2013 2014 2015 2016 Total
volcano names
Aira 50 51 48 46 48 41 17 301
Suwanosejima 28 12 4 7 14 8 9 82
Asosan 5 18 16 5 44
Kuchinoerabujima 13 8 22
Kirishimayama 4 14 1 19
Ontakesan 10 2 12
Nishinoshima 3 6 3 12
Kusatsu-Shiranesan 10 10
Hakoneyama 6 6
Miyakejima 3 3
Ioto 1 2
Asamayama 1 1
Izu-Torishima 1 1
Kikai 1 1
Fukutoku-Oka-no-Ba 1 1
Number of Active Volcanoes 6 4 3 6 7 8 4 15
£ 3Rt Fart Fkshe S veREd, 2016 2010956 2016 7974 717 T &Ee ghit
9 A7 = N site]l & Folut 2016 AT 2] L grete] shibse] shitkehs Fo]
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5= O
=0 =
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AL 7 Ao 5 ETh A ol Ao
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T sHte] EEo] RIMeEiAl= AEke] vERtaL 2l

E 9

rd
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¢
)
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>
(e}
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3
X
Lo
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i
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170, 33
Act BAjore] sk F 2010-
gk shito] S shte
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