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U3BepeHne BynkaHa Pankoke 21 uoHA 2019 ropa
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CrpatoBysikaH Paiikoke, pacrnojiokeHHbIi B LleHTpanbHbix Kypunax, BeicoToit 551 M (oT mHa
Mopss — 2500 M) Ha BepmmHe UMeeT KpaTep auamerpom 700 M u ramyomHoi#t 200 M, cocTaB €ro Io-
pon — aHme3uThl. OcTpoB-ByJIKaH Paifkoke BMecTe ¢ TTOABOMHBIM BYJIKaHOM 3.18 cocTaBiser emm-
HBIIl ByJKAaHUYECKUII MacCUB pa3dMepoM 19X8 KM, pacCTosHME MEXIy MX BEpIIMHAMU — OKO-
Jo 7 kM. OTHOcUTeNbHAsl BbICOTA MOABOIHOIO BYJKaHa OT AHA MOpsl — MpuoausutesbHo 900 M,
ero BeplUIMHA HaXOAMUTCS Ha TyouHe okosio 250 M, cocTaB mopon — aHae3uba3anbThl U aHJe-
3UThl. MI3BECTHBI TOJILKO NBa CUJIbHBLIX M3BepxkeHus Paiikoke — B 1778 . u 15 deBpanss 1924 r.
CoBpeMeHHOE SKCIUIO3WMBHOE M3BepXeHMe ByJdKaHa Hadajmoch B 18:05 GMT 21 mrons 2019T.
[lepBoe coobmeHne o HeM ObLIO TIepenaHo Tokno VAAC, mHbopMaIys o pa3BUTUN M3BEPXKEHUS
MO0 MaHHBIM PAa3IWYHBIX CITyTHUKOB ObLTa IMOJyYeHAa HAaMM C MOMOIIbI0 MH(MOPMAIIMOHHON CUCTE-
Mbl «/IMCTAaHLIMOHHBIA MOHMTOPUHI aKTUBHOCTM ByJdkaHoB Kamuarku u Kypun (VolSatView)».
CoracHo maHHBIM co cryTHuKa Himawari-8 (http://volcanoes.smislab.ru/animation/1561927182.
webm), ocHOBHasl (paza M3BEpPXKEHUsI Hayajdach Cepueil KPYMHbIX AKCIUIO3UIA, MOAHSIBIIMX Merel
1o 10—13 kM Hax ypoBHEM MOPSI, ¥ IIPOIOJIKATIACH OKOJIO 15 4, c(hopMHPOBAB MOITHYIO 3PYIITUBHYIO
Tydy, JBUTABIIYIOCS Ha CEBEPO-BOCTOK OT ByJKaHa Ooisiee 2500 kM. A3po3oJibHbBIe obnaka Paiikoke
30 uoHS OTMEUAJICh Ha CJIEeIYIOIMX paccTossHUsIX OoT ByakaHa: 3100 km (HoBocubupckue octpona),
3500 xm (03. baiikai), okono 5500—6000 km (ceBepo-3anan Kananbi). JleTaabHblil aHAIU3 CITyTHM-
KOBOI MH(OpMaLIMX TTO3BOJINII MPEANON0XKUTh, UTO 24—25 UIOHS HavYaJIoCh U3JIMSIHUE JJABOBOTO T10-
TOKa Ha 3anaaHblil ckiloH Paiikoke. Bo3MOXHO TakxKe, UTO BO BpeMsl U3BepxKeHUs1 Paiikoke u3zBep-
raJjicsl ¥ IOOBOIHBIN BYJIKaH 3.18.

Kmouesbie cioBa: ByikaH, n3BepkeHue, Kypuibl, criyTHUKOBBINM MOHUTOpUHT, VolSatView, nxdop-
MallMOHHAs CUCTeMa, TMCTaHIIMOHHOE 30HANPOBaHNE 3eMJIU
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CrpatoByikaH Paiikoke (koopauHaTthl 48°17” ¢. 1., 153°15" B. 1., abcoiroTHas BbicoTa 551 M) Haxo-
nutcst B LlenTpanbHbix Kypriax Ha ogHOMMEHHOM ocTpoBe B 16—18 kM oT 0. Marya. Ot nHa Mops
BBICOTA ByJIKaHa cocTaBiisgeT 2500 M, Ha ypoBHE MOpsI €T0 TTOCTPOIKa TIPOTITUBAeTCS Ha 2—2,5 KM,
Ha BepinHe nmeetcst kpatep auametpom 700 m u rmyomnoii 200 m (Gorshkov, 1958, 1970). CoctaB
rnmopoz ByikaHa — aHae3uTsl (I'yimenko, 1979; [lonBoaHsiii..., 1992; Gorshkov, 1970).

OctpoB-BysikaH Paiikoke BMecTe ¢ moaBoaHbIM ByiakaHoM 3.18 (ITogBomublii..., 1992) co-
CTaBJISIIOT €AMHBIA ByJKaHWYECKMIT MacCUB padMepoM 19X8 KM ceBepo-3aIlagHOro MpoCTUpaHUs.
PaccTosiHre Mexay BeplIMHAMM BYJIKAHOB — OKOJIO 7 KM, CEIJIOBUHA MEXIY HUMU PACIIONIOXeHA
Ha riryounHe npumepHo 800 M. OTHocUTeNbHas BhICOTA MMOJBOTHOTO ByJIKaHa OT JHA MOPST — OKOJIO
900 M, ero mIockas BepIlliMHa HaXOAUTCS Ha TIyouHe nipuMmepHo 250 M. CocTaB mopon — aHae3uoa-
3a/IbThl U aHAe3UThl (ITogBOAHBII..., 1992).

M3BecTHBI 1Ba CUIBHBIX U3BepkeHUs1 Paiikoke — B 1778 1. m 15 dpeBpansa 1924 r. (I'ymenko,
1979; Gorshkov, 1970). B 1924 r. usBep:xxeHue Paiikoke mporcxoauao OTHOBPEMEHHO C ITOABOAHBIM
n3BepxKeHneM psaaoM ¢ o. Marya (Tanakadate, 1925).

CoBpeMeHHOe 9KCIUIO3UBHOE U3BepKeHNe BynkaHa Paiikoke Havanoch B 18:05 GMT 21 utons
2019 r. I1epBoe coobliiieHne 00 M3BEP>KEHNH, B KOTOPOM OBbUIM yKa3aHbl BbICOTA MOAbEeMa SPYITHB-
HOI Ty4u, HampaBjeHUEe ee MepeMelleHUs] U Ipyrue CBelleHUs Mo TaHHbIM cllyTHUKa Himawari-§,
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obuto BeImymieHo B 19:28 GMT 21 wuionsa Tokuo VAAC (Volcano Ash Advisory Center —
KoHcynbTallmOHHBIN LIEHTP MO ByJKaHW4YeCcKoMY Iteruty, https://ds.data.jma.go.jp/svd/vaac/data/).
B nanbHelinem ocHoBHas1 MH(GOPMALIUSI O PA3BUTUN M3BEPXKEHUS 110 JAHHBIM Pa3JIMUHBIX CITyTHU-
KOB OblIa TIoJlydeHa HaMU ¢ MoMolbio nHpopMmauuroHHoi cuctembl (MC) «/IucTaHuMOHHBIN MO-
HUTOPUHT aKTUBHOCTHU ByJKaHOB KamuaTku u Kypun (VolSatView)» (I'mpuna u np., 2018; Gordeev
etal., 2016).

CornacHo aHuMauusM 10 cHuMMKaM Himawari-8  (http://volcanoes.smislab.ru/anima-
tion/1561927182.webm, http://volcanoes.smislab.ru/animation/1561373276.webm), wu3BepxXeHuUe
Hayajaoch cepueil U3 CeMM CICAYIOIIMX APYT 3a APYTOM KPYITHBIX 3KCIUIO3UM, TTOMHSIBIIUX MeTes
no 10—13 kM Hag ypoBHEM Mops (H.Y.M.), 3aTeM B TeUeHHUEe MPUMEPHO 3,5 U MPOUCXOIUIO0 Herpe-
pBIBHOE MCTeUeHMe Ieruia U3 Kparepa ByJdkaHa, c(popMUpOBaBIliee MOIIHYIO 3PYNTUBHYIO Ty4y,
JIBUTaBIIYIOCS HAa ceBepo-BOCTOK OT ByakaHa (puc. 1). B 03:40 u 05:30 GMT 22 uioHs nposiBUINCH
JIBE TIOCJIeAHNE KPYITHbIE SKCIJIO3UM, J00aBUBIINE Teria B Tydy, Kotopas K 17:30 GMT 22 uioHs
pacuupuiack 10 750—800 kM 1 Havaja 3aKpy4MBaTbCsl LIMKJIOHOM, FOCIHOACTBOBABIIMM B palioHe
Komangopckux ocTpoBOB B ceBepHOIi yactu Tuxoro okeaHa (puc. 2, cM. c. 305). ITpoTsk€HHOCTD
MeTI0Boro obyiaka K 23 uioHs coctapisiia 6ojee 2500 k.
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Puc. 1. llenmnoserit nuteiid BynkaHa Paiikoke Ha cryTHuKoBoM cHUMKe MC3 TERRA/MODIS
22 mions 2019 1. B 01:25 GMT. Hdanusie ALl HULL «ITnanera»

I1apokcusmanbHast (paza n3BepxkeHus Paiikoke ¢ BEIHOCOM Ietuia 1o 13 KM H.y. M. u (popMHUpo-
BaHMEM I'MTAaHTCKOIO 3PYIITUBHOTO 00J1aKa IMPOI0JIKAIach OKOJIO 15 u; 23 nioHS merutoBasi KOJIOHHA
IMOJHMMAJIach Hag KpatepoM Paitkoke mo 1,5 KM, TTeTUIoBbIi HjIeiidh MIpoTITUBajCcsI Ha CeBepo-3aIia
ot ByinkaHa. Ha cimyrHukoBom cHuMKe MSI (Sentinel-2A) 3a 00:53 GMT 25 uioHST XOpOIIO BUI-
HO, KaK M3 ByJKaHa Palikoke B pa3Hble CTOPOHBI pacIIPOCTPAHSIIOTCS TIeTUIOBBII (Ha CeBEPO-BOCTOK)
1 ITapora3oBblii (Ha ceBepo-3aman) nuieidsl (puc. 3, cMm. ¢. 305). Bo3aMoxxHO, TTapora3oBbiii muieiid
CBSI3aH C M3JIMSIHMEM JIAaBOBOTO ITOTOKA Ha 3allagHbBI CKIIOH BYJIKaHa — IIPU BXOXICHWU BBICOKO-
TEeMIIepaTypHOTO JIABOBOTO IOTOKA B MOPE ITPOMCXOIUT MOIIHOE BCKUIMAHMWE BOABL. IIMUTETEHOCTD
mmporecca (popMUPOBaHMS JIABOBOTO IIOTOKA OOYCIOBIMBAET IPOIOKUTEILHOE CYIIECTBOBAHME T1a-
pora3oBoro 1nuieida.
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VIIRS (JPSS1) 2019-06-23 01:06:15 GMT

Hndopmarno HEEIE cepBre VSV
Bpenm dopnmposarm 21:13:04 01/07/2019

Puc. 2. TlertmoBoe o6ako ByJkaHa Palikoke 3akpyynBaeTcs IMKJIOHOM B pailoHe AJIEYyTCKMX OCTPOBOB B ce-
BepHoii yactu Tuxoro okeana. CHuMok co criyrHuka JPSS-1 (VIIRS) B 01:06 GMT 23 utons 2019 r. uz MUC
VolSatView

[MSI (SENTINEL-2A) 2019-06-25 00:53:04 GMT
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Hngopumanuo wusiit cepsrc VSV
Bpent opmposarntn 09:57:03 26/06/2019

Puc. 3. TletutoBBIif M TApOTa30BBIif HIIEH(DBI, paCIIPOCTPaHSIOIIECS U3 ByJiKaHa Paiikoke
B 00:53 GMT 25 utons 2019 r. Ha cnyrHukoBoM cHuMke MSI (Sentinel-2A)
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CornacHO CITyTHUKOBBIM JaHHBIM, BO BpeMs U3BepxkKeHUsT Paiikoke B paiioHe KpaTepa ByJIKaHa
ITux CapsiueBa (0. MaTya) oTMedasiach TepMajibHast aHoMasus. Kpome 3Toro, oH IposIBST OBbI-
HIEHHYIO TTapora3oByl0 aKTUBHOCTb.

JeTanbHbIN aHAJIN3 CIYTHUKOBOW MH(MOpPMalUM MO3BOJUI CAEJIATh BBIBOA, YTO BO BpEeMS U3-
BepxxeHUs Palikoke u3Beprajicst 1 MOABOIHBIN ByJaKaH 3.18. DTo MpearoaoXeHne OCHOBAaHO Ha TOM,
YTO MPU HEMPEPBIBHOM MCTeUEeHUHM Teria npuMmepHo ¢ 23:30 GMT 22 uioHs1 apynTUBHAs Tydya Ha-
yajia pacciamBaThesl, Kak OyaTo B €€ CPeIHIO0 YacTh 1€ BBIHOC OOJIBIIIOTO KOJIMYECTBA BOASHOTO
napa. Bo3amMoxkHo, oaBOIHbIN ByJKaH 3.18 yke Torma Hayaj U3BepraThes, U IBE MOCIeIHUE OTAeb-
HbIe 3KCIUIO3MU ObUIM U3 ero Kpartepa. [locyie 3TuX 3KCIIO3Ui U3 TOTO Xe IIeHTpa HaOMIoAalucCh
B3PBIBBI, MOXOXKME Ha TTapora3oBbie, M HU3KO HaJ MOPEM — MOIIHBII MTapOra3oBbIil IIeid.

DddexT uzBepkeHus: ByakaHa Paiikoke mposiBUICS B (POPMUPOBAHUM MOIIHBIX OTIOXEHUM
MUPOKJIACTUKU HA €T0 CKJIOHAX, MOTyOMBIIMX PACTUTEIBHOCTh OCTPOBA, a TakKKe B 0Opa30BaHUU
a3pO030JIbHBIX 00JIAKOB, MEepEeMEIaBIIMXCS B pa3IMUHBIX HaMNpaBJICHUSIX OT ByJKaHa Ha MPOTSIKE-
Huu 6onee 10 gHeit. Hanmpumep, cornacHo naHHbIM SACS (Support to Aviation Control Service —
IMomnep>kka aBUALIMOHHOM CIIY>KOBI yrpaBiieHus, http://sacs.acronomie.be/), 30 UIOHS ClIeAbI a3PO-
30JIbHBIX 00J1aKOB Paiikoke, MpoIoIKaoIIMX 0CTaBaThCsl B aTMOCGhepe, OTMEUaICh Ha CICAYIOIINX
paccrostHusix oT ByikaHa: 3100 km (HoBocubupckue octpona), 3500 kM (03. bartikan), okoyo 5500—
6000 kM (ceBepo-3anan Kanamsl). Bo3MoxHO, Ha 3amaaHblil CKJIOH ByJIKaHa 24—25 WIOHS HayajaoCh
BBIKMMAaHUME BSI3KOTO JJABOBOTO MOTOKA. Takxe BEpOSITHO, YTO OMHOBPEMEHHO C U3BEPKEHUEM BYJI-
KaHa Paiikoke nmpoucxoauniao u3BepKeHue MoJBoIHOro ByjakaHa 3.18.
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Raikoke volcano eruption on 21 June 2019

0.A. Girinal, E.A. Loupianz, L.A. Uvarovz, L.S. Kramareva®

! Institute of Volcanology and Seismology FEB RAS
Petropaviovsk- Kamchatsky 683006, Russia

2 Space Research Institute RAS, Moscow 117997, Russia

3 Far-Eastern Center of State Research Center for Space Hydrometeorology “ Planeta”
Khabarovsk 650000, Russia

Raikoke stratovolcano is located in the Central Kuril Islands, with a height of 551 m (or 2500 m from
the bottom of the sea), it has a crater on its peak with a diameter of 700 m and a depth of 200 m, the
composition of its rocks is andesites. The island-volcano Raikoke together with the underwater vol-
cano 3.18 is a single volcanic massif of 19%8 km in size, the distance between their peaks is about 7 km.
The relative height of the underwater volcano from the bottom of the sea is about 900 m, its top is at
a depth of about 250 m, the composition of the rocks of the underwater volcano is andesibasalts and
andesites. There were only two known strong eruptions of Raikoke: in 1778 and on 15 February 1924.
The current explosive eruption of Raikoke volcano began at 18:05 GMT on 21 June 2019. The first
message about the eruption was transmitted by Tokyo VAAC; the information about the development
of the eruption based on various satellites was obtained by us using the information system “Remote
monitoring of the activity of volcanoes of Kamchatka and the Kuriles (VolSatView)”. According to the
Himawari-8 satellite data (http://volcanoes.smislab.ru/animation/1561927182.webm), the main phase
of the eruption began with a series of large explosions that raised ash to 10—13 km above sea level, and
lasted about 15 hours, forming a powerful eruptive cloud moving over 2500 km North-East from the
volcano. On 30 June, the aerosol clouds from Raikoke were observed at distances from the volcano:
3100 km (Novosibirsk Islands), 3500 km (Lake Baikal), about 5500—6000 km (Northwest Canada).
A detailed analysis of satellite information suggested that on 24—25 June a lava flow began to pour out
on the western slope of Raikoke. It is also possible that during the eruption of Raikoke, the underwater
volcano 3.18 also erupted.

Keywords: volcano, eruption, Kuril Islands, satellite monitoring, VolSatView, information system,
Earth remote sensing
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