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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 mln. tons, or 16-17% of the total productivity of 
terrestrial volcanoes in the world [Guschenko, 1979].
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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 US$.

Most volcanoes in 
north-west part of 
Pacific ocean represent 
a hazard to aviation.

According to information 
by the Federal Aviation 
Administration, about 
80,000 large aircraft per 
year, and 30,000 people 
per day, mostly traveled 
great-circle routes 
between Europe, North 
America, and Asia.

Aviation needs to know where the danger is and when it has passed.
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Ash clouds and plumes can Ash clouds and plumes can 
cross international air routescross international air routes

Klyuchevskoy, 1994

Dave Schneider, AVO

Zhupanovsky, 2015
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30 active volcanoes at Kamchatka 
and 6 – at Northern Kuriles

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

Volcanologists study of Kamchatkan volcanoes since 1935.
Seismologists study Kamchatka and  Northern Kuriles since 1946. 

KVERT monitors active volcanoes of Kamchatka and 
Northern Kuriles since 1993 (visual, video, satellite monitoring). 

Daily monitoring and detail research of active Kamchatkan 
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:

SheveluchKlyuchevskoy

Karymsky

Zhupanovsky Chikurachki
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• 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 Kamchatka Volcano Eruption The Kamchatka Volcano Eruption 
Response Team (KVERT)Response Team (KVERT)

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.
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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.

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. 

1981 © M. Glagolev
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Monitoring volcanoes in Kamchatka

- Seismic data (from KBGS RAS)
(Klyuchevskoy, Sheveluch, Bezymianny, 
Koryaksky,  Avachinsky, Gorely, Karymsky, 
Kizimen, Plosky Tolbachik, Ushkovsky)

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

KVERTKVERT analyses:analyses:

KVERT processes :KVERT processes :
- satellite data (volcanic ash 
and thermal anomalies) (NOAA 
(AVHRR), MTSAT, TERRA & 
AQUA (MODIS), Канопус-B, 
Метеор-М & others)10.07.2014., Landsat 8, USA

- Visual data of Koryaksky,    
Avachinsky, Gorely, Mutnovsky



1017.12.2009, 18:51 UTC (NOAA-15, 3 ch)

Thermal anomalies 
at Kamchatkan volcanoes

2006-2008Sheveluch

2006 200820072007
2006

2007

Bezymianny 2006-2008

KVERT

KVERT
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Ash plume

Klyuchevskoy

Petropavlovsk-Kamchatsky

Ash plumes

08.03.2015.
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Seismic, video data 
from KB GS RAS
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Satellite data from 
SE Rosgeolfond MPR

visual data from meteo-stations 
and  pilots from Elizovo AMC

Satellite data from 
IS VolSatView

KVERT
Appreciation of current 

volcanic activity

Alaska Volcano 
Observatory USA

Yelizovo Airport
Meteorological Center

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. 

Scheme of monitoring volcanic danger at Kamchatka and Northern Kuriles
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Exchange of opinions if necessary

visual data
from tourists, 
mountain 
hikers et al.

Visual, video, historical, geological, 
petrological and geophysical data from 
Institute of Volcanology and Seismology 
FED RAS
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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
(http://geoportal.kscnet.ru/volcanoes/van/).
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KVERT: warning about the dangers

http://www.kscnet.ru/ivs/kvert
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KVERT: warning about 
the dangers
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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.

2013 © Yu. Demyanchuk

Sheveluch

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-I-4-0o, 15-I-4-072 and 15-I-4-071).

Klyuchevskoy
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Klyuchevskoy

Explosive-effusive eruption 
01.01.- 24.03.2015

Distances of ash plumes in 2015, 
data from IS VolSatView

19.01.2015.

The thermal anomaly over 
the volcano, data from IS VolSatView
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Klyuchevskoy

Ash plumes of 
Klyuchevskoy 

volcano 
in 2014-2015, data 

from IS VolSatView

Paroxysmal phase 
of the eruption 
15.02.2015.
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Sheveluch volcano

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.

Hot avalanche from the lava dome

08.10.2015

10.10.2015
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Ash plumes

Sheveluch

Klyuchevskoy

25.03.2015

Data from IS VolSatView

Sheveluch
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Explosive eruption 
06.06.2014. –
14.07.2015.

Zhupanovsky volcano

08.03.2015

08.03.2015

© A. Gavrilov

28.11.2014, 
00:12 UTC

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 
(IGEM RAS and IVS FEB RAS).

17.07.2014
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Zhupanovsky volcano
28.09.2014.

As plumes from Zhupanovsky volcano in 2014-2015, 
data from IS VolSatView

28.09.2014.
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Sheveluch
Klyuchevskoy

Zhupanovsky

Chikurachki

Ash plumes from active volcanoes 
of Kamchatka in 2014-2015, data 
from IS VolSatView
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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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This PUFF made in Computing 
Center of FED RAS 
(Khabarovsk) on the base of 
model PUFFUAF, realized in 
University of Alaska Fairbanks
(https://www.uaf.edu/) 

Sheveluch
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