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Recent Lessons

 Extreme geophysical events have

International impact
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 Even the most capable countries need

help sometimes.
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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 3: Use knowledge,
iInnovation and education to build a
culture of safety and resilience at all
levels.

*Priority Action 4: Reduce the
underlying risk factors.

*Priority Action 5: Strengthen disaster
preparedness for effective response at

% USGS all levels.
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This paper:

Volcanic ash hazard to
e ' aviation
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December 15, 1989:
Anchorage, Alaska

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

Melted ash on
turbine blade
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Priority Action 2: Identify, assess
and monitor disaster risks and

enhance early warning.




Cost of encounters

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




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

VA ADVISORY SUMMIT ELEV: 1666M

DTG: 20100420/0600Z ADVISORY NR: 2010/025 ABOVE FL200
"/ VAAC: LONDON INFO SOURCE: ICELAND MET OFFICE NXT ADVISORY: 20100420/1200Z
g VOLCANO: AVIATION COLOUR CODE: RED

EYJAFJALLAJOKULL 1702-02 ERUPTION DETAILS: ERUPTION CONTINUING

PSN: N6338 W01937 TO AROUND 4000M WITH LAVA VISIBLE IN THE
AREA: ICELAND CRATER.
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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.

2 USGS




Cooperation with R U?f:;ff' ¢ st

S ASh CIOUdS: 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.

Kcdol'c PAH




Volcanic Ash Advisory Centers (VAACS)
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Where Network Funds Go

* Aviation needs —
helicopter and fixed wing
support

 Logistics — Shipping,
freight, transportation

* Instrumentation,
batteries, solar panels,
etc. A .t

33
- Data processing
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Warning

If you inadvertently enter a Volcanic Ash Cloud:

Indications: General Recommended Pilot Actions:
» Smoke or very fine dust in cabin Exit Ash Cloud as quickly as possible (180 degree turn)
* Acrid odor (like electrical smoke) Do Not Attempt to Climb Out of the Ash Cloud
* Low airspeed indications O PRI . s s i Disconnect
* Cargo fire warnings (caused by Volcanic Ash * Throttles. Minimum
triggering smoke detectors) (Terrain permitting)
» Static discharges (St. EImo's Fire) around windscreen * Ignition On
or on wing/stabilizer/fin tips * Bleed air systems Full on
| * White glow (searchlight effect) shining out (Air conditioning. engine and wing anti-ice, etc.)
of engine inlets » APU (If available) Start
i * Multiple engine malfunctions (increasing EGT, * Engine EGT limits Monitor
| power loss, stall or flame out) * Engine re-start If Required

ur weather radar will not detect
2anic ash clouds.
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VONA

(1) VOLCANO OBSERVATORY NOTICE FOR AVIATION (VONA)

)
(2) Issued:
(3) Vaolcano:
(4) Current Color Code:
(5) Previous Color Code:
(6) Source:
() Motice Number:
(8) Volcano Location:
(9) Area:
(10} Summit Elevation:
(11} Volcanic Activity Summary:

(12} Volcanic cloud height:

(13) Other volcanic cloud information:

(20120218/2211Z)

Kanaga (CAVW# 1101-11-)
YELLOW

green

Alaska Volcano Observatory
2012/A3

M 51 deg 55 min W 177 deg 9 min
Aleutians Alaska

4288 ft (1307 m)

Possible explosive activity and a likely ash cloud indicate new unrest at Kanaga Volcano. AVO is increasing the Awviation
Color Code to YELLOWY and the Volcano Alert Level to ADVISORY.

WVaolcanic tremar was detected from 15:23-15:27 UTC (6:23 AM AKST) followed by numerous small events for about an
hour at Kanaga Volcano. A possible weak ash cloud was also detected in AVHRR satellite data from 15:35 UTC about 39
km (24 mi) ME of the volcano.

This new unrest indicates a possibility for sudden explosions of ash to occur at any time, and ash clouds exceeding
20,000 feet above sea level may develop. If a large, explosive, ash-producing event occurs, the local seismic network,
satellite ash alarms, infrasound, and volcanic lightning will alert AVO to the new activity.

Unknown Standard Volcano Icons
Unknown

Ground-based Volcano Alert Levels
Normal Advisory Watch  Warning

A A A A

Aviation Color Codes
Green Yellow Orange Red

Increasing level of CONCenn mmm—gp




KVERT: MNporHo3 anAa aBuauuM onacHocTH BynkaHoB Kam4yaTtku u CeBepHbIX Kypun

Haszaa | MBWC | KHL

www.kscnet.ru

MocnenHee obHosnenuwe: 20.02.2012 10:32

Ha npeacroAwyw Hegent ot 20 peepana 2012 r.

Ha Kam4yartke n CepephblX Kypunax (0. MNapamylnp W ATNACOBA) HAX0OMTCA 36 aKTHBHBIX BYNEAHOB.
KVERTNpOBOOMT e3eOHEEHEIA MOHWUTOPWHT BYNKaHoe ¢ 1993 1.

Kamuyarea:

BynkaH besbIMAHHBINR .
ABMALMOHHBIA LBeTORBOA KOO, OPAHMEELIN

AKTWBHOCTE BYNKAHA MOCTENEHHO NOBLIWAESTCA. CUNEHOE IKCMNNO3MEHOE NIBEQHEHNE BYNKaHA C
NogLeMol Nennoeoil Tyul 40 13 KM HY.M. BO3MO¥HO B TeUeHWe CNeyiowny 2-x Hedenk.
A3p030NLHEIE W NENNOBLIE WNeddsl MOTYT NPEACcTaRNATE ONACHOCTE ONA NONeToR No
MEXOYHAPOOHLIM W MECTHEIM ABMANWHUAM.

Bynkau Wneenyy )
ABWALWOHHBIA UEeToBOR Kog, OPAHMERLIN

SKCNNOINBHO-IKCTPYINBHO-3 0 dYIMEHOE WABSKEHUEe BYNKAHA Npogon#asTcA. B moboe epemA
BOAMOMHEI NeNNOBLIE BeITp0Ck! Bele 10 KM HaM YpoBHEM MOpA. A3p030NLHEIE U NeNnNoeLe Wheddsl
MOTYT NpeACTABNATE ONACHOCTE ONA NONETOR MO MEXOYHAPOOHLIM M MECTHLIM ABMANUHKUAM.

BynkaH Knanmex )
ABWALMOHHBIR UEeToBON Kog: OPAHMERLIN

SPYAMEHOE M3BEHEHWE BYNKAHA NPOAOMHEAETCA — MOWHEIA BA3KMA NAROELIA NOTOK BLXWMAETCA
Ha ero cknod. Mennoesle BelGpockl 0o 8-10 KM H.Y.M. BOSMO¥HLL A3p030MN6HEIE W NENNOELIE WReRdibl
MOrYT NpeOCcTABNATE ONACHOCTE ONA NONETOE N0 MEXOYHAROOHEIM W MECTHRIM ABWANWHWUAM.

Bynkan KapbiMCEHA i
ABWALWOHHBIA UEeToBOR Kog, OPAHMERLIN

SKCNNOINBHOS WABEPMEHNE BYNKAHA Npogon¥aeTcA. CylWecTEYaT onacHoCTs Nennoeslx BuGpocos
BhIlWe 6 KM Hag YpOBHEM MOPA. A3p030NsHLIE W NeNnoBLle WNeAds! MOrYT NpeacTaENATE 0NacHOCTE
ONA NoNeTos Mo MECTHEIM 3EMANWHUAM.

Bynkan Mopensii
AEWALWOHHBIR LEETOBON KOO



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

Alaska
Interagency Operating Plan for
Volcanic Ash Episodes

2 USGS
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JMA
AVO  SVERT
Volcano, Seismic
Observatories
SBGS KVERT

FANA
JCAB

Aviation

Authoritie Agencies
Env. Canada

Airlines, Military
Marine, etc.




Beyond Geo-Hazards:

“Since we’re neighbors, let’s be friends”
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Japan-Kamchatka-Alaska

Subduction Processes Workshops
A trilateral geohazard science community rotates meetings
~biennially through Kamchatka, Alaska, Hokkaido

7" Meeting: Kamchatka, 25-30 August 2011
Next: Hokkaido 2014!

7* BIENNUAL WORKSHOF on JAPAN-KAMCHATEA-ALASKA SUBDUCTION

PROCESSES:
MITIGATING RISK THROUGH INTERNATIONAL VOLCANO, EARTHQUAKE,
AMI SCIENCE
(JECASP-2011) !
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Education

Mutnovsky 2008

\
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University of Alaska Fairbanks and Kamchatka State University
announce:

International Volcanological Field School
GEOS 495/695, 3 credits UAF, Summer 2010

Session A:  June 6-19 - field trip to Katmai National Park, Alaska

or

Session B: August 6-19 - field trip to Mutnovsky and Gorely

volcanoes, Kamchatka, Russia
Objectives:
a Understanding basic processes of physics and chemistry through
direct examination of active volcanic phenomena.

Knowledge of the eruptive behavior of volcanoes and resulting
products.

Experience with different cultures and languages, and with the
conduct of scientific field work in a harsh environment™.

Introduction to techniques of geology, geochemistry, and
geophysics.

Introduction to a wide range of volcanic phenomena and research
opportunities in the North Pacific subduction region.

a Discussion of current controversies and themes in volcanology.

* Students must be in good health, be capable undertaking long, strenuous hikes
carrying substantial loads, and be willing to camp under primitive and remote
conditions.

; : ication forms (US students): www.uaf.edu/geology

John C Eichelberger Volcano Hazards Program of USGS  Dmitry Melnikov Department of Geology and Geophysics,
e-mail: jeichelberger@usgs.gov Kamchatka State University and Institute of Volcanology

Pavel Izbekov University of Alaska Fairbanks and Seismology, Petropavlovsk-Kamchatksky, Russia; e-
e-mail: pavel@gi.alaska.edu mail: dvm@kscnet.ru




US-Russia partnership in volcano research
RAS — NSF - USGS

Russian-American volcano twins
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Which iIs a better way to study
Aleutian subduction?
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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?

2 USGS



Reasons for a bilateral working group

and agreement

Umbrella

* High-level attention (P.A.
#1)

* ldentify most promising
areas for collaboration.

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

* Facilitate broad
participation through
government
endorsement (“What |
want to do is part of....”)



US-Russia Geo-Hazards Workshop:
Linking Geo-Science and
Technology with Management of
Emergency Situations

Leads': | MES+RAS and USGS+NSF
-~ EMERCOM and FEMA

‘\\ .
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-Others_:/ ROSHYDROMET AND NOAA
' ROSCOSMOS AND NASA

~2USGS MOSCOW, JULY 17-19, 2012



Outcomes?

lon of monitoring networks
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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.

2 USGS
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Thank you for your attention!
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Russia-United States Bilateral Workshop on Geohazards and Disaster Risk
in the North Pacific Region

2011 seismic retrofitting in Petropavlovsk-
Kamchatsky, Russia




Eyjafjallajokull

Eruption at
Fimmvérduhals

Magma intrusion

60000 m




\olcano color code

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.

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.

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].




