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Volcano Danger at Kamchatka and Kuriles

In Kamchatka there are ~ 7100 volcanic structures that have
emerged in the past 2-2.5 million years, in the Kuril Islands -
800 (Newest volcanism..., 2005).

The Kurile-Kamchatkan volcanic arc contains 70 active
volcanoes that make up ~ 15% of the total number of active
volcanoes in the Pacific Ring of Fire.

The average productivity of volcanoes of the Kuril-Kamchatka
arc - 240 min. tons, or 16-17% of the total productivity of
terrestrial volcanoes in the world [Guschenko, 1979].



Most volcanoes in
north-west part of
Pacific ocean represent
a hazard to aviation.
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year, and 30,000 people
per day, mostly traveled
great-circle routes
between Europe, North
America, and Asia.

Risk of engine failure and other damage during an encounter with
volcanic ash is severe.

Famous example: On December 15, 1989, a Boeing 747 had suffered
about $80 millions in damage (Brantley, 1990).

Financial impacts of reroutes are significant: every extra minute of
flying costs several hundred USS$.

Aviation needs to know where the danger is and when it has passed. 3



Ash clouds and plumes can
cross international air routes

AQUA 2015-07-12, 1600 UTC (VolSatView)

Klyuchevskoy, 1994

Dave Schneider, AVO

Zhupanovsky, 2015

inverse trace of crafts



30 active volcanoes at Kamchatka

Tpynna KVERT and 6 — at Northern Kuriles

rl’wﬁu&m Folcanic Eruption Response Team,

http://www.kscnet.ru/ivs/kvert/volcanoes/

KYERT: ACTIVE VOLCANOES OF KAMCHATKA AND NORTHERN KURILES

IVS FEB RAS Main  Awviation color codes  Catalogue of active volcanoes  Map of active volcanoes  About KVERT  Search
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s Volcanologists study of Kamchatkan volcanoes since 1935.
A (29 Seismologists study Kamchatka and Northern Kuriles since 1946.
e ) e 4 KVERT monitors active volcanoes of Kamchatka and
Angaatia) - Northern Kuriles since 1993 (visual, video, satellite monitoring).
o:(2008) Daily monitoring and detail research of active Kamchatkan
S volcanoes allows to predict eruptions of some from them.
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5 volcanoes of Kamchatka and
Northern Kuriles have eruptions

in 2014-2015:

Klyuchevskoy

Zhupanovsky

Karymsky




The Kamchatka Volcano Eruption KVERT
Response Team (KVERT) &

 KVERT was formed in 1993

« KVERT is the formal and authoritative source of volcanologic
information for Kamchatka and the North Kuriles.

» At present, KVERT, on behalf of the Institute of Volcanology
and Seismology (IVS) FEB RAS, is responsible in Russia for
providing information on volcanic activity to international air
navigation services for the airspace users.

The goal of KVERT is to reduce the risk of aircraft encounters
with volcanic ash clouds in the North Pacific region through
timely detection of volcanic unrest, tracking of ash clouds, and
prompt notification of airline authorities and others about
volcanic ash hazards. 7



Volcano hazards and risk in Kamchatka and
Kurile Islands are similar in Japan and Alaska
USA. In addition, submarine, Islands, and
near-coastal volcanoes pose a tsunami hazard.
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Role of the KVERT

1) Issue timely warnings of volcanic
unrest and eruptions with Aviation
color code (VONA in ICAO format).
2) Assess volcanic hazards.

3) Investigate volcanic processes.

KVERT have both a basic research
and an applied hazard science
component.
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Monitoring volcanoes in Kamchatka

KVERT processes :

.| - satellite data (volcanic ash
i and thermal anomalies) (NOAA
g (AVHRR), MTSAT, TERRA &
- AQUA (MODIS), KaHonyc-B,
10.07.2014., Landsat 8, USA MeTeop-M & others)

KVERT analyses:

- Visual data of Koryaksky,
Avachinsky, Gorely, Mutnovsky

- Video data of Klyuchevskoy,
Sheveluch, Bezymianny, Koryaksky,
Avachinsky, Gorely, Kizimen

- Seismic data (from KBGS RAS)
(Klyuchevskoy, Sheveluch, Bezymianny,
Koryaksky, Avachinsky, Gorely, Karymsky,
Kizimen, Plosky Tolbachik, Ushkovsky) °
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Thermal anomalies
at Kamchatkan volcanoes
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Ash plumes
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Scheme of monitoring volcanic danger at Kamchatka and Northern Kuriles

Yelizovo AMC, VAACs (Tokyo, Anchorage, Washington, Montreal,
Darwin), Aviation authorities of the Pacific region, Russia Ministry of
Emergency, Kamchatkan Branch of Russian Expert Advice, AVO et al.

Alaska Volcano \ /
Observatory USA \ KVE RT
Appreciation of current
Yelizovo Airport volcanlc actIVIty

Meteorological Center
/7 T Exchange of opinions if necessary
N\

Visual, video, historical, geological,
petrological and geophysical data from

Institute of Volcanology and Seismology \
FED RAS

Predict
of danger
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Satellite data from
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KVERT: warning about the dangers
KVERT: duty scientist by telephone - 24/7 since 2005

Basic information about the active volcanoes of the region
and their potential hazard to aviation, Aviation color codes
and others are presented in the electronic catalogue:
www.kscnet.ru/ivs/kvert/volcano.php

Since 2012, KVERT releases are preparing and mailing to
users with help of the computer-aided web-system and
posting on KVERT website: www.kscnet.ru/ivs/kvert/

KVERT issues the VONA, Weekly and Daily releases about
activity of Kamchatkan volcanoes: www.kscnet.ru/ivs/kvert/van/

Information about the state of the volcanoes, and volcanic events (ash explosions, clouds
and plumes) and theirs characteristics (date, height, directions and the others) are stored
in Activity of Kamchatka and Northern Kuriles volcanoes database. Current and archive
data are available at KVERT-website and in the Volcanoes of Kurile-Kamchatka Island Arc
(VOKKIA) Information system on the IVS FEB RAS Geoportal 13
(http://geoportal.kscnet.ru/volcanoes/van/).



KVERT': warning about the dangers

= % KamchatkadVolcanic Eruption Response Team

I¥S FEB RAS | Aviation color codes | Catalogue of active volcanoes | Map of act volcanoes | About KYERT | 3 Russian

Main Kamchatka and the Northern Kuriles volcanoes: Erupting or Restless B8 webcams:
Aviation color codes Plosky Tolbachik
Volcanic danger prognosis Sheveluch Karymsky Alaid Bezymianny Klyuchevskoy volcano

for aviation {in Russian} Klyuchevskoy volcano

Current activity of the
voloanoes {photos)

Sheveluch voleano

Bezymianny wolcano
KMERT/Volcano

Chservatory Motification to
Aviation (WONA) 8/10/2015

Kizimen vaolcano

24/9/2015 24972015

8/10/2015 Gorely voleano
o ;"IONMK"!IERT 10/2015 Avachinsky volcano
nformation SerinSiot ity
Releases Koryaksky valcano
E E\éflii'sl'e\i:eekly all webcams
KYERT/¥Yolcano Observatory Notification to Aviation
[E] KVERT Daily
Reports
1. KVERT Operative {1} YOLCANO OBSERYATORY NOTICE FOR AVIATION (¥ONA) Acti I 7
Reparts |3|: w;a 'U'Eo ::'tahnoes in
(2) Issued: 20151009,/0004Z et el kil
’.' #
(3) wolcano: Shewveluch (Cawwy #300270)
{4} Current Aviation Color Code:
{5} Previous Aviation Color Code: orange
(6} Source: KYERT
(73 Motice Mumber: 2015-200
{8} Yolcano Location: M 56 deg 38 min E 161 deg 18 min
(9% Area: kamchatka, Russia
{10% Summit Elevation: 10768.24 ft {3283 m), the dome elevation ~8200 ft (2500 m)
{11} Wolcanic Activity Summary: Explosions from 2347 UTC on October 08 send ash up to 4-4.5 km a.s.1., and ash

plume drift about 25 km to the south-east of the volcano,

http :/IWWW. kscnet. rUIiVSIkvert Explasive-extrusive eruption of the volcano continues. ésh explosions up to 32,800 ft

(10 km? a.s.|. could occur at any time. Ongoing activity could affect international and
low-flying aircraft.

{12y volcanic cloud height: 13120-14760 ft (4000-4500 m) a.s.l. Time and method of ash plume/scloud height
determination: 20151008/23587 - Yideo data

{13) Other volcanic cloud information: Distance of ash plume/cloud of the volcano: 16 mi {25 km)
Direction of drift of ash plume/cloud of the volcano: SSE / azimuth 164 deg
Tirne and method of ash plume/cloud determination: 20151008/23582 - Video data



KYERT / VOLCANO OBSERVATORY NOTIFICATION TO AVIATION {VONA)

IVS FEB RAS Main  Aviation color codes

YONA/KYERT DAILY R
Kamchatkan and Nort
October 09, 2015, all ti

SHEYELUCH YOLCAM(
56.64 N, 161.32 E; Eld
Aviation Color Code is

& growth of the lava dg
dome summit and hot a
over the volcano, Gas
wolzano.

KARYMSKY YOLCANO
54.05 N, 159.44 E; Eld
Aviation Color Code is

Moderate explosive eru
clouds,

KLYUCHEVYSKOY ¥YOL(
56.06 N, 160.64 E; Eld
Aviation Color Code is

& weak explosive eruptl
the wolcano was noting
ash extended about 66

BEZYMIAMNNY YOLCARN
55.97 N, 160.6 E; Eley
Aviation Color Code is

& gas-steam activity of
the volcano,

ALAID YOLCANO (CAY
50.86 N, 155.56 E; Eld
Aviation Color Code ig

Moderate eruptive acti
clouds.

CONTACT INFORMATI

Duty scientist: Olga A,
E-mail: girina@kscnet.n

Tel. Duty scientist: +79

Catalogue of active vwolcanoes  Map of active volcanoes  About KWERT  Search

KVERT /{ VOLCANO OBSERVATORY NOTIFICATION TO AVIATION (VONA)

KVERT: warning about
the dangers

IVS FEB RAS Main Aviation color codes  Catalogue of active volcanoes  Map of active volcanoes  About KVERT  Search

Main
Avigtion color codes

‘alcanic danger prognosis for
aviation {in Russian)

Current activity of the yolcanoes
{photos)

KVERT/Volcano Observatory
Motification to Aviation (WONA)

YONA/KYERT Releases

© VONAKVERT Information Releases
[B KVERT Weekly Releases

[@] KYERT Daily Reports

A KVERT Operative Reports
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YONA/KVERT WEEKLY INFORMATION RELEASE 41-2015
Kamchatkan and Northern Kuriles Yolcanic Activity
October 08, 2015, 22:39 UTC {(October 09, 2015, 10:39 KST)

KMERT maonitor 30 active volcanoes of Kamchatka and 6 active volcanoes of Northern Kuriles, Mot all of these
yolcanoes had eruptions in historical time, however they are potentially active and therefore are of concern to
aviatian,

SUMMARY OF AVIATION COLOR CODES:

KAMCHATKA

KARYMSKY, SHEVELUCH: ORANGE

BEZYMIANNY, KLYUCHEVSKOY,

AYACHINSKY, DIKY GREBEM, GAMCHEN, GORELY, ICHINSKY, ILIINSKY, KAMBALNY, KHAMGAR, KHODUTKA,
KIKHRINYCH, KIZIMEN, KOMARDY, KORYAKSKY, KOSHELEY, KRASHENINNIKOY, KRONOTSKY, KSUDACH, MaLly
SEMYACHIK, MUTNOVSEY, OPALA, PLOSKY TOLBACHIK, TAUNSHITS, USHKOVSKY, WYSOKY, ZHELTOVSKY,
ZHUPANOYSKY, GREEN

NORTHERN KURILES
ALAID:
CHIKURACHKI, EBEKO, FUSS PEAK, KARPINSKY, TATARINOY, GREEN

SHEYELUCH YOLCANO (CAVYW #300270)
56.64 N, 161.32 E; Elevation 10768 ft (3283 m), the dome elevation ~8200 ft (2500 m)
Aviation Color Code is ORANGE

Explosive-extrusive eruption of the volcano continues, Ash explosions up to 32,800 ft (10 km) a.s.|. could occur
at any time, Ongaoing activity could affect international and low-flying aircraft,

4 growth of the lava dome continues {a viscous lava flow extrude on the northern its flank), fumaralic activity
and an incandescence of the dome blocks and hot avalanches accompanies this process, Satellite data by
KMERT showed a thermal anomaly over the lava dome all week. Explosions and hot avalanches from the lava
dome sent ash up to 2.5-5.5 km a.5.1, and the ash plumes dnfted about 400 km to the southeast of the volcano
on October 02 and 07-08.

http:/fwww kscnet.rofivekvert/vale. php?lang=engname=5Sheveluch

KARYMSKY YOLCANO (CAVW #300130)
54.05 N, 159,44 E; Elevation 4874 ft (1486 m)
Aviation Color Code is ORANGE

Moderate eruptive activity of the volcano continues, Ash explosions up to 19,700 ft {6 km) a.s.l. could occur at
any time, Ongoing activity could affect low-flying aircraft,

Moderate explosive eruption of the volcano continues, Satellite data by KVERT showed a thermal anomaly over
the volcano on October 04 and 08; ash plume extended about 50 km to the southeast of the volcano on

Fombelme AR

Aviation Color Codes

GREEN

Vlcano i5 in normal, non-eruptive

ceased,
normal, non-eruptive

YELLOW

‘iolcano s experiencing signs of
eleyated unrest above known
background levels,

of, after @ change from higher
lavel!

Yialzanic activity has decreased
significantly but continues to he
closely monitored for possible
reneved increase,
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Klyuchevskoy

Sheveluch

Yu. Demyanchuk

karnchatka.volcanoes. smislab.ru/static/index. sht
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«JlMCTaHLMOHHDIA MOHMTOPUHI aKTUBHOCTH ByNKaHoB KaM4yaTku u Kypun»

YolSatView

OCHOBHOR 334342 CO34aHILEr0CS Cepsica YolSatview AsnAeTca oDecneysHWe CNELMATMCTOR- By NKaHONOMOE
OMEPETHEHEIMA CFTHARDEEIMA ASHHEIMIA 1 DE3MYHEIMI MHOOPMELMOHHEIMA NPOAYKTEMM, NONYUSEMLMA Ha
OCHOER Vi 00PAA0TIH, ANA MOHWTOPMHNE EYIKaHYECKDN SKTMBHOCTY KamuaTiat 1 Kypun,

Ha nepeom 31ane paboT CEpEMC PRCCUMTAH HA PAOOTY C A3HHEIMM NOCTYNSHOWMMI CO CIYyTHWKOE NOAL, Terra,
Aqua, MeTeop MN21 1 LANDSAT, Ceperc co3A3ETCA W NOAAEAHWERTCA CNEMAIMCTaMA

VIHCTUTYT BYMKSHONOM kW 1 CBACMONOrkn JaneHeE0CTOUHOra oTAeneHa PAH (BrC ABO PAH)

BT TATENEHI LUEHTH AankHeENCTaYHOrD 0T AeneHa PAH (BLL ABD FAHY

WHETMTYT Hocmuuecken Viccneaosanii PAH (44 PAHY

OaneHEB0CTOYHLI LiEHTR HALL "MnaneTta" (AL HWLL "MnaHeTa"

CEPBMC PA3BWBAETCA C HA DCHOBE MHOMOMETHEMD OMEITa MOHMTORMHIS BYNIKSHMUECKOM SKTUEHOCTIA HakOMNEHHOMD
& MBuC OBC PaH, COop v 00paboTia cnyTHAKOERX AaHHE!: NOCTYNSHOWME B CEPEMC OCyLecTEnATCA B AL HHL
"Mnaneta” W 1A PAH. 4na pafioTel © ASHHEIMM CO3ASHE! MHDOPMAUKMOHHEIE C2pEEpa B BL, ABO PAH, MBKC ABO
PAH w WKK PAH, Ona ofecnedeHia onepatveHoro 0BMeHa A3HHEIMY B CEPEMCE MONONE308aHE PECypcs
PErMOHANLHOR KOMNEIOTEPHOMH 2T ABO PAH 1 KOpnopaTHeHoH ceTi PAH,

CEpEME CO3A3ETCA HA OCHOBE TEXHONOMMEA SETOMATMUECKDA 0BpaBoTIM A3HHEN CO3AHHEN B MKW PAH 1 HIAL,
"MAAHETA", MHTeperic NoeACCTIENEHMA AAHHER CO3AETCA HA OCHOBE TEXHONONMM GEOSMIS, Ana
OfECrEYEHMA ONEPATHEHDND OBMEHS AAHHEIMA MEXCAY LEHTPEMA C0Ra ASHHED 11 BAI0BEIMA YINaMMA CCTEMS!
(KK PAH, BLL OBO PAH, MBMC ABO PAH), MCNONE20EaHE! PECYpokl PETMOHSNEHOR KOMIBKITEPHOR caTh ABO PAH
W KOpNopaTHEHDH CeTia PAH,

CEpEME CO3AETCA MM NOAASDHKE MpoekTa PEEOK npoekT 11-07-12026-0dm-m-2011 1 KOMNNEKTHOMH nporpamis!

PYHASMEHTANEHER HAYUHEL MCCNB0ESHUA (B0 PAH “COBPEMEHHAA ME0AMHAMUKS, SKTMEBHEIS MEOCTRYKTYOE! W
MPAP0AHEIE ONACHOCTH JaneHero BocToka Poccir”

@ WKW PAH, MBWC ABC PAH, BLL B0 PAH, ALLHWLL "MnakeTa", 2011-2013

In 2011-2015, the combined
efforts of experts from IVS FEB
RAS, SRI RAS, CC FEB RAS
and FEC FSI RCSH Planeta led
to the development of the
information system (IS) called
Monitoring of Activity of
Kamchatkan Volcanoes:
VolSatView,
http://volcanoes.smislab.ru

IS allows working with various
satellite data of middle to high
resolution, meteorological and
instrumental information from
on-ground observation
networks and to conduct
combined analyses of diverse
data.

This work was funded by Russian Foundation for Basis Research (11-07-12026-ofi-m and 13-07-12180_ofi_m), and the Programs of Basis Research
“Far East” of Far East Branch, Russian Academy of Sciences (15-1-4-00, 15-1-4-072 and 15-1-4-071).
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Distances of ash plumes in 2015,
data from IS VolSatView




Paroxysmal phase
of the eruption
15.02.2015.

Ash plumes of
Klyuchevskoy
volcano

in 2014-2015, data
from IS VolSatView

Klyuchevskoy

MMMMMM

hhhhh

.ﬂLLE HHHHHHHH



Sheveluch volcano 08.10.2015

The eruptive activity of
Sheveluch Volcano began
since 1980 (growth of the
lava dome) and is
continuing at present.

A growth of the lava dome |
continues (a viscous lava
extrude in the northern its
part), fumarole activity and
an incandescence of the
dome blocks and hot
avalanches accompanies
this process.

10.10.2015

Hot avalanche from the lava dome




Sheveluch

Ash plumes
25.03.2015
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Zhupanovsky volcano

Explosive eruption
Q808 2015 06.06.2014. —
14.07.2015.

7.07.2014
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08.03.2015

Photo by O. Artemiev (ISS - Expedition 39/40) on the
project "Monitoring of Kurile-Kamchatkan volcanoes of
island arc" (head Dr. A. Khrenov). Joint research of
volcanoes is performing for the first time under the
aegis of the Federal Space Agency - Roskosmos (RSC
"Energia"” and Yu. Gagarin CPC) and in collaboration
with the Russian Academy of Sciences 21
(IGEM RAS and IVS FEB RAS).
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28.09.2014.

Zhupanovsky volcano
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e Ash plumes from active volcanoes
of Kamchatka in 2014-2015, data
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Result of modeling of the
trajectory propagation of
Zhupanovsky volcano ash

plumes on July 12, 2015.
Data from IS VolSatView
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Simulation results prasanted can be viewed as preliminary, requiring addmonal inspections
and investigations. Simulation is carried out using puffUAF model and NOAA meteorological data.
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