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VISG CO-ORDINATOR’S NOTE
by Natalia Deligne
It has been a busy couple of months for the VISG team! We’ve published
two papers out of the Mangere Bridge eruption scenario study (a third
one is in preparation) and received a fair bit of media attention – see
Research Highlights and Media Coverage for more details.
We have also been working on updating the Volcanic Ash Impact poster
series. The overall format of the posters won’t change, but several of
the posters will be greatly revised to reflect research findings from
the last four years. A few case studies will also be changed to be more
relevant. The associated poster webpages will be updated to match the
posters. This work is supported by the ALG – thank you.

This quarter’s Research Spotlight is from Adrian Weller from the
New Zealand Defence Technology Agency. He and his team have been
borrowing Volcano Ash Testing laboratory (VATLab) kit to develop
ways of directly sampling distal volcanic ash in the atmosphere. Thank
you Adrian for your contribution!

NEWS

RESEARCH SPOTLIGHT

Dr. Daniel Blake graduated from
the University of Canterbury. His PhD
dissertation was entitled Impacts of
volcanic ash on surface transportation
networks: Considerations for Auckland City,
New Zealand. Daniel has been an invaluable
member of the VISG community, contributing
2 Research Spotlights, several presentations
at annual VISG seminars, and being a key
part of the UC team. Congratulations Daniel!

Development of a Method to Sense and Sample
Airborne Volcanic Ash .

George William’s presentation at on ash
impacts to GenSets was well received at
the March ALG Steering Committee Meeting.
The VISG team is in the midst of revisiting
and updating the Volcanic Ash Impact
poster series. Please get in touch with Tom
Wilson, Carol Stewart, or Natalia Deligne if
you have any specific feedback on any of the
posters

by Adrian Weller, New Zealand Defence Technology Agency
The New Zealand Defence Technology Agency
(DTA), in conjunction with the University of
Canterbury, is developing a small low-cost
system to sense and sample distal volcanic
ash clouds. The concept being developed
consists of a weather-balloon-launched fixed
wing UAV that contains a science payload,
which can reach typical aircraft operating
altitudes (10-12 km) - see Figure 1.

Benefit for the aviation sector
Presently the Volcanic Ash Advisory Centre
(VAAC) models and resulting forecasts
provide a very good product for aviation.
However, there can be uncertainty concerning
the altitude at which distal ash resides. This
uncertainty is only overcome with additional
observation data, such as ground based
LIDAR or direct sampling. Therefore, directly

www.aelg.org.nz/volcanic-impacts

measuring a vertical profile through the
ash would provide useful data to aggregate
with the volcanic ash forecast model. This is
particularly important as aircraft operators
consider continuing operations by flying
above or below a distal ash cloud.

Why is the DTA interested?
DTA’s interest stems from the potential need
for the New Zealand Defence Force (NZDF)
to conduct critical missions under the threat
of volcanic ash when civil aviation may be
restricted or grounded. This could include
search and rescue or humanitarian and
disaster relief operations. The capability to
obtain additional situational awareness data
on distal volcanic ash, in particularly knowing
the altitude band it resides at, would enhance
our ability to conduct risk assessments when
planning such operations.
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Figure 1: Schematic of Concept

Specific objectives

Progress so far

Our first technical objective is to robustly
detect the presence of volcanic ash (ash or
no/ash) at a concentration within the aviation
sector’s definition for ‘low ash concentration’
(0.2 – 2.0 mg/m3). This will be indexed to
geolocation and altitude, with at least one
vertical altitude profile traversed per flight.
For timely analysis, and to ensure recovery of
data, a radio telemetry link will allow direct
transmission of sensor data back to a ground
station.

Phase 1 of the project has developed and
ground tested a system based on commercial
off the shelf components for autonomous
flight control, data telemetry, ground control
station operation. We have integrated an
optical particle counter with the autopilot.
Other payloads for atmospheric sensing
could be integrated in the future. A low-cost
airframe (see Figure 2) is being used as a
test bed to demonstrate the concept with low
altitude flight trials planned for mid-2017.

Our second objective is to provide data on
the microphysical properties of ash using the
on-board sensor payload and by collection
and recovery of a physical sample of ash for
laboratory analysis.

We have simulated ash encounters using
a small wind tunnel with aerosolised ash
injected at various concentrations in discrete
pulses - see Figure 3. (Thanks to Tom Wilson

www.aelg.org.nz/volcanic-impacts

and his team at the Volcano Ash Testing
laboratory for the loan of the solid aerosol
generator!) Pulse durations were varied to
simulate different vertical depths of ash. We
have validated the optical particle counter
to be capable of detecting the presence of
volcanic ash at ‘low ash concentrations’.
We have also developed a simple sampling
system and experimentally demonstrated
its capability of capturing ash samples of
sufficient quantity for useful SEM analysis
when exposed to ash layers of the order of
200m in vertical depth.

2

ISSUE NO.8

Sampler Inlet

JUNE 2017

Optical Particle Inlet

Airspeed Probe
Balloon Tether

Figure 2: Prototype Airframe

Next steps
In Phase 2 of the project we will work with the Civil Aviation Authority
to determine the final technical safety requirements for the design to
be allowed to conduct a high altitude ash interception mission. A final
prototype design is anticipated by end of 2017 with a high altitude
flight test targeted for the NZ summer period.
Technically there is no impediment to achieving a high altitude
mission and recovering the UAV, with several previous projects
demonstrating the balloon launched UAV concept. The challenge
is to do this with regulatory approval such that it can be used in
a practical way by an operator, whether that is the NZDF or other
science organisations. If successful, this system could make high
altitude distal ash clouds accessible to researchers and those charged
with providing information to aviation on the presence of ash in the
atmosphere.
Figure 3: DTA wind tunnel with solid aerosol generator: Airframe
with as tested inlet configuration shown. Note top tunnel wall removed
for clarity. All components kept internal to airframe for testing.
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RESEARCH HIGHLIGHTS
Natalia Deligne (GNS Science) and Daniel Blake (University of
Canterbury) published two papers in the Journal of Volcanology
and Geothermal Research concerning the Auckland Volcanic Field
Mangere Bridge eruption scenario; the study is described in more
detail in VISG Newsletter No. 2 (November 2015). Deligne’s paper is
entitled Investigating the consequences of urban volcanism
using a scenario approach I: Development and application
of a hypothetical eruption in the Auckland Volcanic Field,
New Zealand and presents the eruption scenario, hypothetical
evacuation maps, and consequences for the electricity sector; the paper
includes Vector co-authors. Blake’s paper is entitled Investigating
the consequences of urban volcanism using a scenario
approach II: Insights into transportation network damage
and functionality and examines the consequences of the eruption
scenario for the road, rail, marine, and aviation transportation sectors.
A third paper lead by Carol Stewart (Massey University / GNS) is
currently in preparation.

Sophia Tsang (University of Auckland) spent 2 ½ months in
Hawai’i in March – May as part of her PhD research on the impacts
of lava flows. She was primarily hosted by the USGS Hawaiian
Volcano Observatory. Sophia conducted 29 individual interviews
and 7 focus groups with those charged with responding to lava flow
incursions into populated areas. Look out for a future Research
Spotlight on her work!

GLOBAL ERUPTION ROUNDUP
By Sophia Tsang
In the past few months, there have been several evacuations and
exclusion zones put into effect due to a variety of volcanic phenomena
around the world.

Etna - Italy
When a lava flow from one of Etna’s southeast craters first encountered
snow on 16 March, lava-ice explosions occurred. Thirty-five tourists
were in the area at the time, and ten people were injured. The injuries
were related to steam and rocks hitting people as they ran away.
None of the injuries were considered grave. At the same time, Etna
continued emitting ash, prompting the Catania airport to decrease
arrivals by 50% per hour. Departures were not affected. Later, the
airport was temporarily closed.

Fuego – Guatemala
In Fuego’s largest eruption since 2012, tephra and pyroclastic density
currents on 5 May 2017 raised concerns about the potential for
lahars. The village of Sangre de Cristo was proactively evacuated as
the Fuego’s alert level was increased. Due to ballistics traveling up to
5 km from the vent, an exclusion zone was placed around the volcano
to decrease the number of tourists in the area.

Manam – Papua New Guinea
Residents of Manam Island recognized the glow of lava in both of the
volcano’s craters on 16 April. The ensuing smoke, explosions, tephra,
and lava prompted a visit from a governmental official and raising the
alert level to “3” which triggers an evacuation of the island. Although
some residents evacuated on the three boats present, evacuations
became difficult as fuel was hard to access. Residents also reported
being worried about tephra covering their gardens; many remember
the starvation caused by tephra killing crops in previous eruptions.
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Papua New Guinea’s Manam Volcano releasing a thin,
faint plume as clouds cluster at the volcano’s summit.
This picture is taken from The Advanced Land Imager
(ALI) on NASA’s Earth Observing-1 (EO-1) satellite.

4

ISSUE NO.8

MEDIA COVERAGE
The Auckland Volcanic Field Mangere
Bridge hypothetical eruption scenario
papers (see Research Highlights) made
quite a splash! The first paper, led by
Natalia Deligne, was featured in Stuff,
The New Zealand Herald, Newstalk,
Newshub, Radio New Zealand, MSN, and
Forbes. The study was even the inspiration for
a New Zealand Herald cartoon – see above!
The second paper, led by Daniel Blake,
suffered from being published immediately
before Easter, but was featured in Stuff and
The New Zealand Herald.
George Williams and Tom Wilson (University
of Canterbury) featured on ‘Our Changing
World’ on RNZ talking about the impact of
ash on infrastructure, including discussion of
the recent ALG funded project which tested
various GenSet air filters when exposed to
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different types and doses of volcanic ash. The
article and audio piece are http://www.
radionz.co.nz/national/programmes/
ourchangingworld/audio/201844828/
volcanic-eruptions-and-the-ash-lab.

UPCOMING EVENTS
The Volcano Short Course will be in
October 2017, the Annual VISG Seminar
will be in October or November 2017, and the
DEVORA Forum is tentatively planned
for November 2017. More information on all
three events will be provide in the next VISG
newsletter.
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CONTACT
Dr. Natalia Irma Deligne
Volcanic Hazard and Risk Modeller
GNS Science - Te Pu Ao
PO Box 30368
Lower Hutt 5040
New Zealand
Email: N.Deligne@gns.cri.nz
Tel: +64 4 570 4129
Fax: +64 4 570 4600
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