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Volcano observatories primarily focus on acute 
risk to life safety near volcanoes

Pinatubo, Philippines, June 1991 Alber Garcia
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Volcano observatories primarily focus on acute 
risk to life safety near volcanoes

Volcanoes can also impact aviation in different ways
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Volcanoes impact aviation on the ground

Planes grounded in Argentina in June 2011 by the 
Cordon-Caulle eruption in Chile. 

Airport close for 31 days due to the on-going ashfall, 
remobilisation of ash and cleanup.

AFP, 2011

5-10 mm of ash
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Volcanoes impact aviation in the air

Etienne de Malglaive / Getty Images

Eyjafjallajokull eruption in Iceland (2010) caused airspace 
mayhem in Europe. 
Mount Agung in Bali (2017) disrupted the local economy
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Observatories VAAC 

Ash dispersion 
(in the air)

Ashfall 
(on the ground)

Observatories provide essential forecast and intel

intel

forecast forecast
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Observatories VAAC 
enablers

do-ers

Observatories provide essential forecast and intel

Ash dispersion 
(in the air)

Ashfall 
(on the ground)
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Observatories provide essential forecast and intel
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Observatories provide essential forecast and intel
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When there aren’t volcano observatories…

Is there an eruption?

Where??
Is it still going on ?

How high is the ash going?

Is it big?

VAAC may be able to provide intel with Satellite imagery, but it can 
be difficult, especially with cloud cover 
VAAC has to rely on unverified (at best), or unreliable (at worst) 
reports
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Tonga 2014-2015

miles
km

100
200



GNS ScienceNico Fournier

Tongariro

VA Advisory
FVPS01 NZKL 112251~
VA ADVISORY
DTG:                  20150111/2251Z
VAAC:                 WELLINGTON
VOLCANO:              HUNGA TONGA-HUNGA HAAPAI 243040
PSN:                  S2034 W17522
AREA:                 TONGA
SUMMIT ELEV:          149M
ADVISORY NR:          2015/23
INFO SOURCE:          PILOT OBSERVATION.
AVIATION COLOUR CODE: UNKNOWN
ERUPTION DETAILS:     OBS VA TO FL160 AT 11/2036Z
OBS VA DTG:           11/2300Z
EST VA CLD:           SFC/FL160 S2045 W17600 - S2045 W17330 - S2145
                     W17345 - S2115 W17600 - S2045 W17600 FL160/600
                     NO VA EXP
FCST VA CLD+6 HR:     12/0500Z SFC/FL160 S2030 W17600 - S2100 W17215
                     - S2215 W17230 - S2200 W17600 - S2030 W17600
                     FL160/600 NO VA EXP
FCST VA CLD+12 HR:    12/1100Z SFC/FL160 S2030 W17600 - S2015 W17330
                     - S2100 W17030 - S2230 W17115 - S2215 W17300 -
                     S2245 W17600 - S2030 W17600 FL160/600 NO VA EXP
FCST VA CLD+18 HR:    12/1700Z SFC/FL160 S2015 W17545 - S2000 W17245
                     - S2130 W16945 - S2300 W16930 - S2315 W17145 -
                     S2300 W17400 - S2300 W17530 - S2245 W17615 -
                     S2015 W17545 FL160/600 NO VA EXP
RMK:                        VOLCANO OBSCURED BY CLOUD. PILOT REPORT OF
                     DARK VA CLOUD UP TO FL160 AND APPROX 10NM
                     AROUND THE ISLAND. CONTINUOUS ERUPTION.
NXT ADVISORY:         NO LATER THAN 20150112/0500Z=
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Tongariro

Reports of ash at high elevation, leading to cancellation of 
regional and international flights for several days 

Lack of flights began to create a serious economic threat
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Meet Hunga Tonga Hunga Ha’apai
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Significant presence of ash at low elevations only
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Observatories VAAC 

Ash dispersion 
(in the air)

Ashfall 
(on the ground)

Difficulties in providing intel to VAAC

intel

Forecast Forecast
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“Plumometer”

PVC pipe + elbow + trigonometry = “plumometer"!
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“Plumometer”
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Report relevant information
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Distinguish ash vs steam plume in reports to VAAC
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Observatories VAAC 

Ash dispersion 
(in the air)

Ashfall 
(on the ground)

Increased ability to provide intel to VAAC & aviation

intel

Forecast Forecast
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Observatories are do-ers and enablers prior, 
during and after an eruption

Before the eruption: when possible, provide an indication 
that an eruption is more likely 

During/immediately after an eruption: information about 
the eruption (height, size, type - e.g., steam vs ash, 
duration) 

After the eruption: confirmation of end of eruption, likelihood 
of further eruption
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Some resources for ash impact - posters
https://www.gns.cri.nz/Home/Learning/Science-Topics/Volcanoes/Eruption-What-
to-do/Ash-Impact-Posters/ 
(accessed 1/10/20)

https://www.gns.cri.nz/Home/Learning/Science-Topics/Volcanoes/Eruption-What-to-do/Ash-Impact-Posters/
https://www.gns.cri.nz/Home/Learning/Science-Topics/Volcanoes/Eruption-What-to-do/Ash-Impact-Posters/
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Some resources for ash impact - Airport operators

(accessed 1/10/20)
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ASH IMPACTS TO 
AIRPORTS

RECOMMENDED 
ACTIONS

WARNING 
INFORMATION

ASH IS HAZARDOUS TO AIRCRAFT.  
Ř� ,W�FDQ�FDXVH�HQJLQH�IDLOXUH�DQG�VHYHUH�DEUDVLRQ�WR�H[SRVHG�VXUIDFHV

ASHFALL MAY REQUIRE AIRPORTS TO CLOSE.  TYPICAL IMPACTS INCLUDE: 
Ř� 'LIƂFXOW�ODQGLQJ�FRQGLWLRQV�GXH�WR�UHGXFHG�UXQZD\�IULFWLRQ��HVSHFLDOO\�ZKHQ�
DVK�LV�ZHW��

Ř� /RVV�RI�ORFDO�YLVLELOLW\�ZKHQ�DVK�RQ�WKH�JURXQG�LV�GLVWXUEHG�E\�HQJLQH�
H[KDXVWV�GXULQJ�WDNHRII�DQG�ODQGLQJ��

Ř� ,QJHVWLRQ�RI�UHPRELOLVHG�DVK�LQWR�MHW�HQJLQHV�GXULQJ�WD[L�LQJ��WDNHRII�DQG�
ODQGLQJ�

Ř� 'HSRVLWLRQ�RI�DVK�RQ�KDQJDUV�DQG�SDUNHG�DLUFUDIW��ZLWK�VWUXFWXUDO�ORDGLQJ�
FRQVLGHUDEO\�ZRUVHQHG�LI�DVK�EHFRPHV�ZHW��

Ř� &RQWDPLQDWHG�JURXQG�VXSSRUW�V\VWHPV��

ASH ACCUMULATIONS OF LESS THAN 1 MILLIMETRE MAY BE SUFFICIENT TO 
TEMPORARILY CLOSE SOME AIRPORTS.
Cleaning up airports after an ashfall is a time-consuming, costly and resource 
intensive operation.  The complexity and immensity of this task should not be 
underestimated.

ASH IN AIRSPACE IN THE VICINITY OF AIRPORTS MAY ALSO CAUSE 
DISRUPTIONS TO AIRPORTS EVEN IF IT DOES NOT ACCUMULATE ON THE 
GROUND.

WHERE TO FIND WARNING INFORMATION 
Ř� $6+�&/28'�)25(&$67��DVK�VXVSHQGHG�LQ�DWPRVSKHUH���7KH�:HOOLQJWRQ�
9ROFDQLF�$VK�$GYLVRU\�&HQWUH��9$$&��ZLOO�LVVXH�9ROFDQLF�$VK�$GYLVRULHV��9$$��
DQG�*UDSKLFV��9$*��IRUHFDVWV�RQ�VXVSHQGHG�DVK�LQ�WKH�DWPRVSKHUH�DIIHFWLQJ�
DYLDWLRQ��6HH��http://vaac.metservice.com/

Ř� $6+)$//�)25(&$67��DVK�IDOOLQJ�WR�JURXQG���*HR1HW��*16�6FLHQFH��ZLOO�
SURYLGH�DVKIDOO�IRUHFDVWV�LQ�WKH�HYHQW�RI�DQ�H[SORVLYH�HUXSWLRQ��
�VHH��geonet.org.nz).�

Ř� $9,$7,21�&2/285�	�92/&$12�$/(57�/(9(/��DVK�IDOOLQJ�WR�JURXQG���*HR1HW�
�*16�6FLHQFH��VHWV�WKH�$YLDWLRQ�&RORXU�&RGHV�DQG�9ROFDQR�$OHUW�/HYHO�IRU��
1HZ�=HDODQGőV�YROFDQRHV��VHH��geonet.org.nz���

HOW TO PREPARE 
At-risk airports should develop comprehensive operational plans for ashfall 
events (including cleanup – see companion “Advice for Urban Clean-Up 
Operations” poster). These plans should, where possible, be integrated with 
airline plans.

A more comprehensive summary of ashfall consequences to airports and 
detailed planning guidelines are available from:

Ř� ,&$2��www.paris.icao.int/news/pdf/9691.pdf

The ICAO resource provides guidance on:

a) standing arrangements prior to volcanic eruptions;

b) responses during an eruption

c) post-eruption cleanup and re-opening of the airport.

FURTHER INFORMATION ON DEALING WITH VOLCANIC ASH MAY BE FOUND IN 
THE FOLLOWING LOCATIONS:
http://www.geonet.org.nz  
http://www.ivhhn.org 
http://volcanoes.usgs.gov/ash/trans/index.php#airports 
http://www.caa.govt.nz/

3-5 mm of ash fall at Mariscal Sucre International Airport in Quito, Ecuador, following the 3 
November 2002 eruption of Reventador volcano. The airport closed for 8 days due to the ash 
deposition on aircraft and runways.

5-10 mm of ash fall at San Carlos de Bariloche International Airport in Bariloche, Argentina, 
following the June 2011 eruption of Peyuhue Cordon-Caulle volcano in Chile.  The airport 
closed for 31 days due to the on-going ash falls, remobilisation of ash and cleanup.

Field crews should use safe operating procedures when operating in an ‘ashy’ 
environment. 

Ř� 3URWHFWLYH�FORWKLQJ��IXOO�OHQJWK�FORWKLQJ��IDFH�PDVNV�DQG�JRJJOHV��VKRXOG�EH�
ZRUQ�DQG�FDUH�PXVW�EH�WDNHQ�RQ�DVK�FRYHUHG�VXUIDFHV��SDUWLFXODUO\�URRIV��

Ř� 6HH�www.IVHHN.org�IRU�IXUWKHU�DGYLFH�RQ�SURWHFWLQJ�SHRSOH�IURP�DVK�
KD]DUGV�

ROLES AND RESPONSIBILITIES
The NZ Civil Aviation Authority (CAA) has a comprehensive document outlining 
roles and responsibility in managing volcanic ash in New Zealand for the 
aviation sector.

Ř�www.caa.govt.nz/meteorology/living_with_volcanic_ash.pdf

DRAFTED BY TOM WILSON AND CAROL STEWART. 
7 February 2013

Volcanic ash particle

100μm

VOLCANIC ASH IS: HARD, HIGHLY ABRASIVE, MILDLY CORROSIVE AND CONDUCTIVE WHEN WET.
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Thanks

More info: 
geonet.org.nz 
gns.cri.nz 

Twitter: 
@geonet 
@gnsscience 
@nicovolc

http://geonet.org.nz
http://gns.cri.nz

