PROSPECTS OF VOLCANIC ACTIVITY MONITORING IN THE KURIL ISLANDS

A.V. Rybin1, Y.V. Karagusov2, P. E. Izbekov3, N.S. Terentyev2, V.B. Guryanov1, 

R.V. Zharkov1

1 Institute of Marine Geology and Geophysics, Yuzhno-Sakhalinsk, Russia

2 DalInformGeoCenter, Yuzhno-Sakhalinsk, Russia

3 Alaska Volcano Observatory, Fairbanks, Alaska, USA
Greater Kuril Ridge is a typical internal volcanic arc of the Kuril-Kamchatka Island Arc system.  It is stretched to 1250 km from Kamchatka peninsula to Hokkaido Island.

68 volcanic edifices are distinguished within the insular land. 36 volcanic edifices are active and potentially hazardous.

Tyatya, Ivan Grozny, Sarychev, Severgin, Raikoke, Ebeko, Chikurachki and Alaid volcanoes are the most active volcanoes in the Kuril Islands of the last century.  The last manifestations of volcanic activity are associated with Chikurachki volcano (ash outbursts in January-May, 2002, in April-June, 2003 and in May, 2004). 

A network of radiotelemetric seismic stations yielding a great deal of information on the interiors dynamics beneath volcanoes and allowing us to predict eruptions with high probability is the main technique for prediction of volcanic eruptions in the World practice.

For the present day there is no such a system for prediction eruptions and reducing risk from them on the Kuril Islands territory.  At present there are three seismic stations of class 1 (Kurilsk, Yuzhno-Kurilsk, Severo-Kurilsk) there with the analogues registration (Sakhalin OMSP RAS) and one field telemetric seismic station on Alaid volcano (Kamchatka OMSP RAS), which allow us to evaluate with a definite degree of probability preparation of a small group of volcanoes to the eruption.  For more detailed observations and prediction of eruptions it is necessary to re-equipt the basic stations with new apparatus with digital registration and on this basis to create telemetric systems of observation first of all for Tyatya. Mendeleev, Ivan Grozny, Baransky, Chirip-Bogdan Khmelnitsky, Ebeko, Chikurachki and Alaid volcanoes as the most hazardous for population of the Kuril Islands.  Development of seismic methods requires great capital investments.  In the nearest years it is economically expedient only for the above mentioned facilities, which are about 20% from total number of active volcanoes of the Kuril Islands.  Most of the active volcanoes are at great distances from the populated areas, marine transport routes and in the nearest decades rgey could scarcely be covered with constant land observations.

At present development of methods of satellite distant sounding of this territory is the most effective and economically expedient approach for solution of problems of volcanic hazard and operative monitoring of almost inaccessible territories of the Kuril Islands.

From 1996 to 2000 IMGG used the data of meteorological satellites of NOAA № 12 and №14 series (radiometer AVHRR) for monitoring  of the state of volcanoes  «Scan Ex» station made in the Engineering-Technological Center (ETC) «Scan Ex» (Moscow) was used for receiving information.  Archives of photoes was accumulated for the period of observations.  However volcano eruptions in the Kuril Islands were not registered.

Small phreatic (possibly ash) outbursts took place in the Kuril Islands at that period of time, but they were not fixed because of low resolution of AVHRR radiometers.  Thus from visual observations of phreatic eruptions of Kudryavy volcano in October 7, 1999 outbursts reached the height of 1 km and warming up (30oC) preceding the eruption occurred within a small site by availability of numerous high-temperature (up to 920oC-940oC) shows near it.

At the same time cases of volcanic activity took place in Kamchatka, which were confidently fixed in spectrozonal photos.

In 2001 the data of MODIS radiometer began to be received on the basis of «Uni Scan» station (ETC Scan Ex) in Yuzhno-Sakhalinsk on the basis of GP «Dalinformgeocenter», MPR RF.  MODIS has 36 channels in visible, near and far infrared ranges (250, 500 and 1000 m).

Every day 2-3 circuits are received by culmination of the place angle ( 4o: from east to west -from Anadyr Bay to Bratsk HRES; from north to south – from the Arctic Ocean shelf zone to the Taiwan Island latitude.

Since April 20, 2003 every 24-hourly receiving of satellite information in format HRPT by the «Scan Ex» station from the ETC NOAA series was resumed on the basis of the same organization. 22 circuits are received from 5 NOAA satellites (12, 14. 15, 16, 17) during a day.

Since January, 2003 IMGG together with the GP «Dalinformgeocenter» MNR RF began to perform works on study the possibility of operative monitoring of active volcanoes of the Kuril Islands with the help of a complex of distant methods.  Receiving, primary processing and operative analysis of scenes of the Kuril Islands territory are performed during a year and a half.  The materials obtained for that period show that fixation of even small changes in the state of volcanoes of the Kuril Island Arc is possible with the help of the MODIS radiometer.  All large and small events related to active volcanoes (Chikurachki volcano eruption, steam-gaseous outbursts on Sinarka, Severgin volcanoes, going down mudflows from the subordinate vent of Tyatya volcano) were traced for this period.

Taking into account great scope of the initial material, about 350 М, primary processing of of the receiving scenes is performed directly at the receiving station.  The primary processing includes three subsequent stages:

· unpackage of the initial material from the satellite, reference and calibration of a photo (IMAPP program);

· transformation of photos for each from three calibrated channels (ETC «Scan Ex» oftware);

· transformation of BMP format  to JPG format and cutting  the Kuril Ridge territory for acceleration of transmission over the RadioEthernet.

As a result three files of total size approximately 5 Мб are obtained. Every day this information is sent by e-mail to the IMGG laboratory of Volcanology.  The text file is formed on the basis of the comparison of the data of distant sounding to the data on seismic setting and visual observations for sending it to the interested organizations by e-mail.

Data from the meteorological satellites of NOAA series are used in cases of «Terra» satellite damage and the detailed monitoring for dynamics of spreading of ash clouds.

Since spring, 2004 there was begun receiving of data from Meteor-3M satellite, on which scanners MSU-E and MSU-S with spatial resolution 35 m and 250 m were installed.  This will allow us to increase spatial resolution of the received photos by an order of magnitude. 

Since 2002, SVERT (Sakhalin Volcanic Eruption Response Team) monitors the most active volcanoes of the Kurile Islands using remote sensing.

