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Avacha and Koryaksky are the home volcanoes of Petropavlovsk-Kamchatsky. Pride and the main attraction of 

the city, but represent real hazard.
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Avacha eruption in 1945
Lahars on Avacha

during the eruption in 1991



Location



Presently, the crater is filled by the lava cork. The fissure may 

lead to a large landslide and trigger an explosive eruption.

Photo by Ivan Koulakov



Fumarolicactivity of the 
Avachavolcano

Malik et al., 2017, 
http://www.kscnet.ru/journal/kraesc/article/view/115

Temperature is more than 800ϲ˿

5.5 kTonsper day
92% - water, 
5.6% - CO2, 
5.1% - SO2 ,
0.58% - H2S.
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Photo by Ivan Koulakov

Crater of the Avacha volcano in 2018

Lava cork

Hot soils

Koryakskyvolcano



(Zellmeret al., 2014, https://doi.org/10.1144/SP410.13)
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Subduction is a complex system, in which several mechanical, chemical and thermal 
processes coexist, volatiles are the key elements in the system



Telemetric seismic 
stations of the 

KBGS: 7 stations 
on the Avachaand 

Koryaksky
volcanoes + 

several stations in 
the surrounding 

areas

Permanent seismic network on Avacha



The place of local seismic tomography in multi-scale seismic studies of 

the volcanoes feeding process in subduction zones

Local earthquake 

tomography

Regional modeling based on global catalogues

Active source deep 

seismic sounding

Local tomography

scheme
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Seismic data for tomography

Large amount of local events in the 
period from 01.01.2009 to 
31.12.2018

For tomography, we used: 
4,819events, 
24,645 -˾waves,
18,876 S-waves.
~9 picks per event.



Checkerboard test

for checking the 
lateral resolution 
of the tomography 
results

The test with alternating 
anomalies of 4 km lateral 
size, without changes in 
depth.  Thin lines depict 
relief contours with a 
step of 500 km.

Dotted lines indicate the 
contours of the synthetic 
anomalies.



Source locations in the synthetic checkerboard model
Red dots depict modeled locations, and the ends of the black lines indicate the true locations.



Vertical checkerboard is used 
to test the resolution along the 
vertical profiles

The test with realistic 
features shows satisfactory 
recovery of the magma 
reservoirs

(the shaded areas
in the right plot highlight
the anomalous zones
in the synthetic model) 

Despite a limited 
number of stations, we 
have sufficient 
resolution to reveal the 
structure of the feeding 
system beneath the 
Avachaand Koryaksky
volcanoes.



Synthetic test with free-shaped anomalies
defined in the horizontal projection

The left two columns show the initial synthetic anomalies. 
The right two columns are the recovery results.



Results of experimental data analysis for the Avachavolcanic group

The P- and S-wave velocity anomalies in two horizontal (at a depths of 0 and 2 km) and five vertical sections. 
Triangles depict the seismic stations and dots are the events recorded at the sections. Thin lines depict relief 
contours with a step of 500 km.


