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Bringing the World to a Standstill: An Investigation into the Effects
of a Novarupta Scale Volcanic Eruption on Today’s Aviation Industry

By Rebecca Anne Welchman

Introduction

One hundred years ago the Novarupta Volcano
erupted, sending ash over the globe, and was the biggest
eruption of the twentieth century. The ash settled over the
U.S.A,, Canada and as far as Africa (Fierstein 2007). Today,
the North Pacific is one of the busiest air corridors in the
world (Kite-Powell 2000). The eruption of Eyjafjallajokull
in April 2010 demonstrated how disruptive a volcanic
eruption can be to the aviation industry, as Europe was
almost brought to a standstill (Chung and Pearce 2010).
Al Jazeera (2010) reported that by the third day of the
eruption, 17,000 flights had been cancelled across Europe.

Europe has extensive infrastructure; not all countries
are so lucky, and must rely on air travel. The relatively
small eruption in Iceland raised questions about the
possible effects of a larger eruption, particularly in
an area where air traffic is vital, such as Alaska and
northern Canada. With the Iceland eruption in mind, this
project investigated the possible effects on eruption of a
Novarupta-scale eruption. Its size and location below a
busy air corridor made it ideal for the study.

Novarupta

Alaska has over 100 active volcanoes (Dean et al.
2002, Topinka 1999), and there have been at least five
eruptions in Alaska per decade since 1900, with the last

Figure 1. DC-10 airplane offset by the weight of ash falling
from the eruption of Mount Pinatubo, Philippines. Cubi Point
Naval Air Station.

US Navy photograph by R.L. Rieger. June 17, 1991. T.J. Casadevall 15
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three decades being exceptionally active (AVO, accessed
2010) (Figure 2). Novarupta is one of nine volcanic vents
in the Katmai cluster (Fierstein and Hildreth 200r1), and
the Katmai cluster has had 15 eruptive episodes in the
last 10,000 years (Fierstein and Hildreth 2001, Fierstein
2007). The area is prone to most volcanic hazards (i.e.
ash clouds, pyroclastic flows, lahars etc.) (Fierstein and
Hildreth 2001). Although the Katmai cluster is isolated
from towns and cities, it is vital that scientists, decision
makers and residents understand the potential threats the
cluster could pose to Alaska, America and the rest of the
world.

The 1912 Eruption

The Novarupta eruption started on June 6, 1912, and
lasted approximately 6o hours (Fierstein and Hildreth
2001). The ash cloud rose to over 100,000 ft (32,000 m)
(Fierstein and Hildreth 200r1), and the jet stream carried the
ash eastwards. The size of the 1912 eruption is compared
to others in Figure 3.

The eruption formed the Valley of 10,000 Smokes.
It created and spread more ash fallout than all the other
historic eruptions from Alaska volcanoes combined
(Fierstein and Hildreth 2001, Fierstein 2007). The dust
and sulphurous aerosols were detected over California,
Europe and North Africa within two weeks of the
eruption (AVO, Fierstein and Hildreth 2001). It was also
reported that an ash blanket reached as far as Greece
(Fierstein and Hildreth 2001). The ash and dust deposited
has shown up in ice cores taken from Greenland
(Fierstein and Hildreth 2001). Other recorded effects were
extensive and included collapsed roofs, contaminated
water supplies, a devastated fishing industry and cooler

summers (AVO, Fierstein and Hildreth 2001, NPS 2000).

Who Is At Risk?

Fierstein and Hildreth (2001) believe there to be 5
main aspects of Alaskan communities that are most
at risk from Katmai cluster eruptions: 1) Alaska’s air
corridor; 2) Regional and military bases and ports; 3)
Fisheries and shipping lanes; 4) Wildlife habitats; and 5)
Tourist facilities. Whilst each of these aspects is closely
connected, we will focus on the first one.

Today over 200 flights per day pass in the range
of Alaska’s volcanoes (Fierstein and Hildreth 2001,
Kite-Powell 2000). Air freight is the primary source of
aviation commerce in Alaska, and many of the smaller
communities rely on local airports for supplies (Dean et
al. 2002). About $41 billion (5%) of all US-international
air cargo passed through Ted Stevens Anchorage
International Airport in 2008 (BTS 2009). Air traffic over
the entire North Pacific, Alaska, Canada and U.S.A could
be affected, interrupting both national and international
air commerce (Fierstein and Hildreth 2001).

Methodology

Simulations were run on the Puff model (created by
the Alaskan Volcano Observatory and the University
of Alaska Fairbanks). The parameters used for the
simulations can be seen in Figure 4, believed to be the
same as those of the 1912 eruption. Simulations were run
from 2005 until 2009 and imported into a Geographical
Information Systems program, which allowed a visual
assessment of the distribution of ash. This data was
cross-referenced with the locations of major international
airports.
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Once all this information was collated, the number of Results ash cloud was in the vicinity of the airport, a total loss
airports directly affected by the ash clouds was counted The ‘worst-case’ scenario turned out to be a figure was estimated for the seven days. The total cost
on each simulation. The totals and mean averages were simulation started on January 17, 2005, which directly for delayed and cancelled flights for the scenario was
calculated per week to discover a ‘worst-case’ scenario. affected 433 airports per day during the simulation, as estimated over $322 million.

This was based on passenger and financial information, well as an average of 7.6 airports per day that were close

which was obtained from the respective airport websites to the ash cloud path. The dispersion of this ash cloud can | What Does This Mean For Alaska?

and reports by Tuck et al. (1992) on the 1989 Mount be seen in Figures 6-11. Although Alaska is part of the United States, it does
Redoubt eruption. These costs can be seen in Figure 5. Based on passenger numbers and how long the not have the same infrastructure as the continguous 48
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Figure 2. Number of eruptions per decade of Alaska volca- Figure 3. The relative size of the 1912 Novarupta eruption compared to several ancient and recent volcanic events.
noes.

Parameter Input Reason Description Value

Date Various Once a week every year to coincide with 6th June of that year. Cost per loss of passenger $46.03 %
Volcano Novarupta Inspiration for study (from cancelled incoming flights) ’ S
Simulation Hours 200 Practical simulation time for a study of this size Average wait ,
(based on Mount Redoubt’s most 2.2
Save every (hrs) 24 Results can be compared per day, and produce a manageable amount of data eruptive period in December 1989)
Plume Height (m) 32,000 Plume height during 1912 eruption Cost per waiting time
Eruption Hours 60 Total time of 1912 eruption (of passengers who v'vaite'd in the $3.71
Particles 100,000 This number of particles will give the best result with the length of eruption and simulation cllpoit ot aliisrmsilye el
Plume Bottom 841 Altitude of vent Figure 5. Values used for calculation cost of eruption
Wind Model reanalysis PUFF states this wind model is designed for high altitude ash clouds
Plume Shape exponential Chosen from review of literature

Figure 4. Eruption parameters for simulations.
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Figure 6. Dispersion of ash cloud from a simulated eruption on 17th January 2005 - Figure 7. Dispersion of Ash Cloud from a simulated eruption on 17th January 2005
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Figure 10. Dispersion of Ash Cloud from a simulated eruption on 17th January 2005
- after 120 hours.
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Figure 12. Ash from a simulated eruption starting 6th June 2009 after 20 days.
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Figure 11. Dispersion of Ash Cloud from a simulated eruption on 17th January 2005
- after 144 hours.

states. People would become stranded until the eruption deposits were cleaned up. As a
state, it is reliant on food from mainland U.S.A. Alaska is dependent on aviation to supply
remote villages and is not able to offer alternative transport. Aviation is particularly vital
during the winter when roads are impassable due to snow. Supplies in these areas would
quickly run out, causing extra health issues and putting people’s lives at risk.

Alaska is used as a midway-stop for ships and aeroplanes to refuel when travelling
across the Pacific or Arctic. However, with it being one of the most volcanically active areas
in the world, the area is highly at risk. Having planes grounded for many days, passengers
waiting at airports and the cleaning of aviation areas (runways, aircraft, and airports)
would be a significant financial strain on Alaska’s economy.

Alaska would suffer significantly both socially and economically from an eruption,
from which it would be difficult to recover. It is likely many industries (such as the
extensive fishing industry) would suffer, but the exact extent of the impact is difficult to
calculate for this study.

What About the Rest of the World?

The estimated cost for this report does not include the landing fees for aircraft, the
duty-free concessions, clean up and aircraft rerouting. As these figures stand, the cost of
losing passengers is already three times more than that of Mount Redoubt in 1989/90,
demonstrating the sheer potential impact of a large eruption. The simulations were only
run for the equivalent to seven days, meaning costs are likely to be significantly higher.
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All major flights from the U.S. to Asia, Australasia and
some to the Middle East fly over Alaska. These areas of
the world are heavily reliant on each other for commerce
and consequently would be affected if an eruption of
this scale occurred. The tourism industry would be
heavily affected around the globe. Many industries would
likely lose confidence in the reliance on aviation for the
transport of goods as a result of the disruption. In this
case, whilst airports would be expected to be affected
all over the world, air traffic itself would likely not be
possible throughout North America and Europe, making
any operations very difficult as we are now so reliant on
aircraft.

The Benefits of Longer Predictions
A simulation was run from June 6, 2009, to look at
how the ash behaved over a longer period. In just 20 days,

ash covered the whole of the northern hemisphere as
well as southern India (Figure 12). If volcanic ash were

to cross the equator, we could be in for a devastating
situation. If Katmai, or even any volcano were to erupt at
this magnitude again, it would cause global disruption.
The simulation showed that an eruption of this size is not
likely to dissipate quickly and could bring the world to a
standstill.

Conclusions

Recent eruptions (in particular the April 2010
Eyjafjallajokull event) demonstrated the disruption
avolcanic eruption could cause. The research
demonstrated the potential devastation a bigger eruption
could cause. If Novarupta erupted again today, to the
same scale as in 1912, it would cripple the aviation industry
in North America and possibly Europe. The minimum
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cost is estimated in excess of $300 million and the social
implications are likely to be devastating all around the
world.

The study demonstrates the need for a specific
understanding of an eruption’s potential impact, and its
wider social implications. There is still room for many
developments of the project but it gives a basic overview
of what we could be dealing with, maybe in our life time,
if not in Alaska, somewhere else around the world.
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