
U.S. DEPARTMENT OF THE INTERIOR 

U.S. GEOLOGICAL SURVEY 

Notification procedures for Kamchatka volcanic eruptions: 
A case history of Sheveluch volcano, April, 1993 

Vladimir Yu. ~iriano? 

This report is preliminary and has not been reviewed for conformity with U.S. 
Geologcal Survey editorial standards. Any use of trade, product, or firrn 
names is for descriptive purposed only and does not imply endorsement by 
the U.S. Government 

Anchorage, AK 99508 Institute of Volcanic 
Geology and 
Geochemistry, Russian 
Academy of Sciences, 
Petropavlovsk - 
Kamchatsky, 683006, 
Russia 





CONTENTS 

Page 

Introduction .......................................................................... 3 

............................................................ Notification Procedures 3 

.......................................................................... Case History 4 

References cited ...................................................................... 5 



ILLUSTRATIONS 

Page 

FIGbRE 1. Map of Kamchatka showing location of some 
of the most active volcanoes ...................................... 6 

2. hoximity of North Pacific air routes to active .......................................................... volcanoes... .7 

3. Level of Concern Color Code ..................................... 8 

APPENDIX 

APPENDIX 1. Alaska Volcano Observatory Information Release...........9 



Introduction 

The Kamchatka Peninsula in the Russian Republic hosts 30 active volcanoes 
along an 850-krn-long arc (Fig. 1). These volcanoes comprise some of the 
largest volcanoes along the Pacific rim and average 3 to 5 eruptions a year 
(Fedotov and others, 1991). An additional 40 acuve volcanoes in the Kurile 
Islands south of Kamchatka marks the offshore continuation of this volcanic arc 
towards Japan. 

P revang  winds (Fig. 2) often carry airborne ash from these eruptions 
(Kirianov, 1992) into the numerous international North Pacific air routes that lie 
offshore and parallel to the Kamchatka Peninsula. Of more concern, however, 
is a newly designated air route, Karnchatka One, which crosses the southern part 
of Kamchatka (Fig. 2) near several active volcanoes. 

Members of the Alaska Volcano Observatoq   AVO)^ and the Institute of 
Volcanic Geology and Geochemistry (IVGG) began discussions in 1991 on 
problems which volcanic ash from Kamchatka eruptions posed to aircraft. 
Several lectures and many formal and informal meetings were held on this topic 
at the IVGG and at the Elizovo axport near Petropavlovsk-Kamchatsky. In 
addition, two Russian volcanologists (Drs. Vladirnir Kirianov and Ivan 
Melekestsev) attended the Volcanic AshlAircraft Symposium in Seattle in July, 
1991 and presented papers on thls topic. 

As a further outgrowth of these discussions, the Kamchatkan Regional 
Government in the spring of 1993 funded a project designed to monitor active 
Kamchatkan volcanoes through seismic, acoustic, and physical volcanology 
studies. The goal of this project is to understand, predict, and report volcanic 
eruptions. The Kamchatkan Volcanic Eruption Response Team (EXERT) was 
formed composed chiefly of scientists from the IVGG in Pe~opavlovsk- 
Kamchatsky but including members of the Institute of Volcanology (TV), mostly 
seismoiogists; Vladirnir Kirianov is the project chief for KVERT. 

Notification Procedures 

In March, 1993, an agreement was reached between KVERT and AVO for 
AVO communication channels to be used to disseminate information from 
KVERT because of communication problems currently existing in the Russian 
Far East, AVO has developed extensive communication Links and notification 
procedures (including the use of a simple color code depicting the status of 
activitv) to alert government agencies, the airline indushy, and the public of 
volc&ic unrest and eruptions in Alaska. Over the past year, AVO and the 
IVGG have established an e-mail link between Petropavlovsk-Karnchatsky and 
Anchorage. In March 1993, arrangements were completed for improved urgent 
telephone communications. 

The agreed-upon procedure calls for a phone call to be made from 
Petropavlovsk-Karnchatsky to AVO in the event of a major eruption in 
Kamcnatka and after local Kamchatka government agencies and airhes  have 
been notified by KVERT. Primary and secondary phone contacts have been 
established and anangemenrs made for non-business hours notification. Because 
of the nigh cost of the call. the length of the message is to be kept to a 
minimum and follows a rigid format stating the name of the volcano, the time 

 h he .AVO is a cooperarive program consisting of scientists and facilities of the 
TJSGS in Anchorage, .Alaska and Menlo Park, California; the Geophysical 
Institute of the University of Alaska in Fairbanks (UAFGI); and the Alaska 
Division of Geological And Geophysical Surveys (ADGGS) in Fair'ianh. 



and type of the activitv, height of the eruption column. etc. Follow-up phone 
calls would then be made by AVO to KVERT. 

The reporting of minor activity and routine happenings at Kamchatkan 
volcanoes will generally be by e-mail and KVERT will release the information 
by means of an Information Release through AVO to groups outside of Russia 
specifically interested in Kamchatkan eruptions. KVERT would also use a 
Level-of-Concern Color Code similar to AVO'S (Fig.?). In the event of a 
major volcanic crisis. KVERT would distribute the information through AVO as 
a Kamchatka Volcano Update which would have the same wide distribution as 
that for an Alaskan eruption, 

Case History 

This agreement was almost immediately put to the test when, early in April 
1993, S heveluch volcano, the noahernmost active volcano in Kamchatka (Fig. 
l) ,  began to show signs of seismic unrest after several weeks of minor ash and 
gas emission. Between April 4-7, earthquake activity increased from 5 
earthquakes per day to an almost continuous swarm. 

On April 7, KVERT notified AVO by e-mail of the potential for an eruption 
from Sheveluch and warned that they had placed the Level of Concern Color 
Code for the volcano at ORANGE. AVO immediately released the KVERT 
Update through its own FAX and e-mail communication channels to various 
U. S . government agencies including the FAA, National Weather Service, other 
volcano observatories, and many airlines. 

Several more KVERT Updates and AVO Information Releases received by 
e-mail were issued by AVO between April 7-21 calling attention to the 
continuing seismic unrest. On April 21 at 1720 ADT (Alaska Daylight Time), 
or 0120 UTZ, AVO received a brief phone call from KVERT stating that 
Sheveluch had a small eruption at 1500 ADT (2300 UTZ) and a much larger 
eruption at 1530 AADT (2330 UTZ). The height of the eruption column was 
estimated at 60.000 feet (20 km). The Level of Concern Color Code was now 
reported by KVERT as RED. 

Following standard AVO operating procedures, phone calls were made to 
the Federal Aviation Administration (FAA), the National Weather Service 
(NWS). the military, and the Synoptic Analysis Branch of the NWS between 
1736 and 1740 ADT. At 1840 ADT: again following agreed upon procedures, 
AVO caIled KVERT for additional information. At 1850, a written Update 
(Appendix 1) was faxed to the more than 60 AVO user groups which include 
most U.S. domestic and many foreign international air carriers. Further 
information was received by phone at 1855 ADT and passed on to the FAA, 
NWS, etc. bv phone within minutes of its arrival. Since April 21, further 
Information keleases a d  Updates have been disseminated by KVERT through 
AVO as the situauon has warranted. 

The formation of KVERT is an important step in the real-time monitoring 
and reporting of volcanic eruptions in Kamchatka. The response by KVERT 
and AVO to the Sheveiuch eruption was very well-received by AVO'S 
constituency including the FAA, the NWS, the military, the media, and the 
foreign and domestic air line communiry. The cooperative communication 
network established between AVO and KVERT. although still fragile and 
expenslve to operate, snould be of cons~derable rnutuai benefit in the monitoring 
and repofling of volcan~c eruptions across a large part of the north Pacific rim. 
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-. : ~ g u r e  1. Xap of Kamchatka showing i o c a t i o n  of  some of  t he  most 
aczive  volcanoes. 





LEVEL OF CONCERN COLOR CODE 

To more concisely describe our level of concern about 
possible e r u p t i v e  activity a t  M t  Spurr, the Alaska Volcano 
Observatory has developed a color-coded classification 
system. The definitions of the various colors have been 
modified slightly since the 1989-90 eruption of Redoubt 
Volcano. General descriptions of the type of activity 
associated with each of the four color codes are included 
below. The v a r i o u s  colors indicating our level of concern 
about potential eruptive behavior are as follows: 

GREEN : Volcano is in its normal t'dormantft state. 

YELLOW : volcano is restless. 

Seismic activity is elevated. Potential for 
eruptive activity is increased. A plume of 
gas and steam rise several thousand feet 
above the vclcano which may contain minor 
amounts of ash. 

ORANGE : 

RED : 

Small ash eruptions expected or confirmed. 
Plume (s) not likely to rise  above 25,000 
feet above sea level. 

Seismic disturbance recorded on local seismic 
stations, but not recorded at more bistant 
locations. 

Large ash eruptions expected or confirmed. 
Plume likely to rise above 25,000 feet above 
sea l eve l .  

Strong seismic signal recorded on all local 
and commonly more distanr stations. 

Figure  3 :  AVO Levei of Concern Color Code 



APPENDIX 1 

u.S. Geolog~cal Survey 
LZCO UntverstIy Cr~ve 
Ancnorage. AK 99508 

AK Divis~on of Geoiop~ca~ 
ana Gaoonys~cal Surveys 

794 UfllverslTy Ave. Su~re 200 
F a l r ~ a n ~ s ,  AK W7W 

W e d ~ e s d a y ,  A g r i l  21, 1 5 9  6 : 0 0  prn ADT ( 0 2 0 0  GNT) 

The following Update was received from X V E R T (Kamchackan Volcanic 
Z r u p t i o n s  Xesgonse Team ) 

MT. SXEVELUCY VOLCANO, Kzmchatka, Russia 
56" 3 8 '  N ,  161°19' E 

Wednesazy, A;rL1 2 1 ,  1993 
CVZRENT LEVEL OF CONCZXN COLOR CDDS I S  RED.  

U S ?  LEfJEL OF CDNCE,W WAS 0 . U N G Z .  
F o r  d e f i n i t i o n ,  see AVO upda te  of 8/24/92 

AVO roceived wcrd  zz 5 : 2 0  P" ADT ckis e v e n i n g  thai Sheveluch Volczno 
on =he Kzrnc~ackz ? e n i n s u l a  had eru?x=d z r  3:00 3 M  A D T  ( 2 3 0 0  GFT) znc 
E ~ E ~ F I  a x  3 : 3 0  ?M A D T  ( 2 2 3 0  GXT). XL C : P O  S?! ADT ( 0 0 4 0  G?T) , the heiqnz 
o f  ?he e r u p ~ i o n  c~lumn was estisaced a= 6 0 , 0 0 0  feec. A t  6 : 4 5  PY ACT, 
t h e  ash c l o ~ d  is moving to t h e  wesz-souchvesz over t h e  Kznchacka 
?eninsula. This i n f o r ~ e ~ i o n  vas przvide?  by :CVZRT (Kzmchzrkzn Volcan ic  
E r u p r i o n  Respcnss Team).  

Sheveluch hzs 2 h i s t c r y  of v i o l e ~ z  e x 3 i z s i v e  ercsticns z n c  hcs ned 
Euner=us shcrz-lived ash e r - ~ ~ t i c n s  a v e r  che 3 c s t  severel zeeks dur inc 
'&h ick  :he L e v e l  of C c n c e r n  wss r z i s s d  frcm 'iZLL3K Y S  O X A N G Z .  '3ri3r -" b w  . . 
= h e  c z r r e n z  acr:v:zy, sinl!. ~ S ~ - ~ T : ~ L I C ~ A C  e r7~c= l c r , s  'nzc oczt l r red  Ir, 

iTv'Z2T z = r , t i n u e s  t3 a c z i z o r  =he vs l cenc  z l c s e l y .  A.;G w i l l  r z l s y  . .  . . ,  . 
a c a ~ = : o n a l  i n i c r ~ a z i ~ n  2 s  1: 1s rsceiveC. 

-3 

5 ~ -  7;Lz=; 7 ;  Y -yx. - * . -- , - -  rC1r:~ncv D r .  Yhonas ?.  Miller 
2; - ,,, ; * Xve.,S.lns-,:z-~te cf .=-lzs~z i i z l c s n c  3bsz-zvzzcry 

T Vclcsnic C - s g l g ~ y  a n c  Gsocheaiscry ?..YS. 4 2 0 0  U n i v ~ r c l t ' y  , irlVe 
? e l  . : . ~ z s ~ E  9 5 5 0 8  ? o ~ r ~ ~ z v l z s X - ~ a ~ , ~ ~ ~ z s k y  I 5 2  3 006, ;;UZSII'l. .:.zchcrz-- - , . z-az:,: i v ~ ~ @ s ~ ~ ~ a . X ~ ~ c ~ z z X z . ~ ~  2-32il: : ~ = ~ ~ $ e c ~ ~ 3 . z ; z s k ~ . s ~ u  
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