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The northern 

Pacific “Ring of 

Fire” is a 

dangerous place 

Sarychev, Kurils, 2009 

Kodiak, Alaska, 1964 

Tohoku, 2011 



 

 

USU 1663  3 km3  

KATMAI 1912 30 km3  

BEZYMIANNY 1956  3 km3  

TOLBACHIK 1975  2 km3  
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http://www.volcano.si.edu/world/volcano.cfm?vnum=1000-24=&volpage=photos&photo=024019


Recent Lessons 

• Extreme geophysical events have 

international impact. 

 

 

 

 

• Even the most capable countries need 

help sometimes. 

 



POMPEI and VESUVIUS 



VIEW FROM VESUVIUS TODAY:  

We are becoming much more vulnerable 



Hyogo 

Framework 

for Action 
•Priority Action 1: Ensure that disaster 
risk reduction is a national and a local 
priority with a strong institutional basis 
for implementation. 

•Priority Action 2: Identify, assess and 
monitor disaster risks and enhance 
early warning. 

•Priority Action 5: Strengthen disaster 
preparedness for effective response at 
all levels. 

•Priority Action 4: Reduce the 
underlying risk factors. 

•Priority Action 3: Use knowledge, 
innovation and education to build a 
culture of safety and resilience at all 
levels. 

http://www.unisdr.org/


Hyogo 

Framework 

for Action 

This paper: 

Volcanic ash hazard to 
aviation 

http://www.unisdr.org/


Priority Action 1: Ensure that 

disaster risk reduction is a national 

and a local priority with a strong 

institutional basis for 

implementation. 

 

• A crisis opens a window of opportunity 

to prepare for the next event. 

 

 

 



December 15, 1989: 
Anchorage, Alaska 

•KLM 747 landed safely 
after in-flight  failure of all 
four engines 

•Melted ash on 
turbine blade 



 

• Since 1973, there have been ~125 encounters of 
aircraft with volcanic ash clouds reported 
worldwide.  60% involved aircraft damage, 
including ten incidents of in-flight engine flame out.  

 



Priority Action 2: Identify, assess 

and monitor disaster risks and 

enhance early warning. 

 
 

• Understanding the problem and 

focusing the resources. 

 

 



Cost of encounters 

• Cost of an engine inspection is ~$30k. 

 

• Cost of complete engine overhaul is ~$3M. 

 

• Cost of an engine replacement >$10M. 

 

• Possibility of loss of aircraft, passengers, 

and crew.  

 



Until Eyjafjallajokull, no one realized 
that volcanic ash could cause an 
international financial disaster 



What’s 
wrong 
with this 
picture? 

April 17, 2010 



Mitigating the ash risk to aviation 

over Alaska: 

• Even remote volcanoes under active air routes 

should have monitoring networks because satellites 

detect an eruption only after the hazard exists. 

• Warnings are not enough: they must be delivered in 

the right way at the right time through an established 

relationship- i.e., they must be actionable. 

• Much of the ash on the North Pacific air route comes 

from Russian volcanoes. 

  



• Ash clouds: More than 20,000 

passengers/day transit the northern 

Pacific where ash frequently reach flight 

levels. 

 

• RFE volcano 

observatories: Russian 

scientists, assisted by USGS colleagues, 

establishedthe Sakhalin Volcanic Eruption 

Response Team (SVERT) and Kamchatka 

Volcanic Eruption Response Team 

(KVERT). 

 

• Warnings to airlines: 
AVO, KVERT, and SVERT work closely 

together to detect volcanic activity and 

provide air carriers with timely ash 

warnings. 

   

 

КфГс РАН 

SVERT 

KVERT 

AVO 

Cooperation with Russia 



Volcanic Ash Advisory Centers (VAACs) 



Where Network Funds Go 

• Aviation needs – 

helicopter and fixed wing 

support 

• Logistics – Shipping, 

freight, transportation 

• Instrumentation, 

batteries, solar panels, 

etc. 

• Data processing 

hardware and software 

 



• Priority Action 3: Use knowledge, 

innovation and education to build a 

culture of safety and resilience at all 

levels. 

• Priority Action 4: Reduce the 

underlying risk factors. 

 

 





www.volcanoes.usgs.gov 
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Priority Action 5: Strengthen disaster 
preparedness for effective response at 
all levels. 

 





Moscow 

Washington 

Kamchatka 

Alaska 

Beyond Geo-Hazards: 

“Since we’re neighbors, let’s be friends” 



Japan-Kamchatka-Alaska 

Subduction Processes Workshops 
A trilateral geohazard science community rotates meetings 

~biennially through Kamchatka, Alaska, Hokkaido 

7th Meeting: Kamchatka, 25-30 August 2011 

Next: Hokkaido 2014! 

 



Mutnovsky 2008 

Education 



US-Russia partnership in volcano research  

Russian-American volcano twins 

Bezymianny    Mt St Helens 

A
ft

e
r 

  
  
  
  
B

e
fo

re
 

•Joint field team installing seismic/GPS 
station on Bezymianny 

RAS – NSF - USGS 



Which is a better way to study 

Aleutian subduction? 

A. B. 

 If your answer was “B”, you are correct. 



Bi-Presidential (Obama-Medvedev) 

Commissions 

• Science and Technology: MES, RAS, NSF, 

USGS 

 

• Emergency Situations: FEMA, EMERCOM 

 

• Why not create a working group or 

agreement on Geo-Hazards? 



Reasons for a bilateral working group 

and agreement 

• High-level attention (P.A. 
#1) 

• Identify most promising 
areas for collaboration. 

• Resolution of obstacles 
to cooperation (e.g., data, 
sample, site access, 
permitting) 

• Facilitate broad 
participation through 
government 
endorsement (“What I 
want to do is part of….”) 

Personal interaction 

Umbrella 



US-Russia Geo-Hazards Workshop: 

Linking Geo-Science and 

Technology with Management of 

Emergency Situations 

Leads:   MES+RAS and USGS+NSF 

  EMERCOM and FEMA 

 

Others: ROSHYDROMET AND NOAA 

  ROSCOSMOS AND NASA 

     

MOSCOW, JULY 17-19, 2012 



Outcomes? 

• Expansion of monitoring networks 

• Joint geo-hazards research 

• Sharing experiences and identifying 

best practices 

• Sharing real-time data 

• Joint response exercises and joint 

responses 

 



G-EVER, JKASP 

(and other Asia-Pacific countries) 



Summary: To do list for volcanologists 

• Bilateral agreements to share expertise, technology, 

real-time monitoring data, and lessons learned. 

  

• Develop a consistent format and reliable mechanism 

for global daily volcano observatory reporting. 

  

• Collaborate to increase access to satellite remote 

sensing data from all international sources in as 

near real-time as possible (GEOSS).  

  

• Involve young scientists and students to ensure 

continuity and vitality of volcano hazard science.  

 



U.S. Department of the Interior 

U.S. Geological Survey 

Present and possible future Russia-

US collaborations in volcano 

hazards 

Thank you for your attention! 





•What’s wrong with this picture? 



Color Status 

GREEN Volcano is in typical background, noneruptive state. 

Or, after a change from a higher level: 

Volcanic activity has ceased and volcano has returned to noneruptive state.   

YELLOW Volcano is exhibiting signs of elevated unrest above known background level. 

Or, after a change from higher level: 

Volcanic activity has decreased significantly but continues to be closely monitored for possible 

renewed increase. 

ORANGE Volcano is exhibiting heightened or escalating unrest with increased potential of eruption, 

timeframe uncertain.   

Or,  

Eruption is underway with no or minor volcanic-ash emissions [ash-plume height specified if 

possible]. 

RED Eruption is  imminent with significant emission of volcanic ash into the atmosphere likely 

Or, 

Eruption is underway or suspected with significant emission of volcanic ash into the atmosphere 

[ash-plume height specified if possible]. 

•Volcano color code 


