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Inset Map 2: Examples of Possible Ash Trajectories
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Figure 6. Hazards from a cinder cone eruption. Figure 7. Relative heights of ash plumes from strato volcanoes and cinder cones relative
to aircraft flight levels.

Nazko Earthquake Swarm October 2007 — May 2008
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Atmospheric winds have a strong influence on the movement of airborne
volcanic ash and where ashfall is likely to take place if an eruption occurs.
The circular patterns shown in Inset Map 1 show the distance that could be
impacted by heavy ashfall and ballistic particles. The actual pattern on the
ground will be influenced by the wind at the time of the eruption as is
shown for Nazko Cone on Inset Map 2. During the eruption 7,200 years
ago, wind carried the ash mostly to the north and east.
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On Tuesday October 9, 2007, a swarm of small earthquakes commenced
about 100 km west of Quesnel, British Columbia. This is the eastern end
of the Anahim Volcanic Belt, which stretches from central BC to the coast.
Volcanoes in the Anahim Belt get progressively younger eastward and
include three large shield volcanoes and numerous small cinder cones, the
youngest of which is probably Nazko Cone, 20 km from the earthquake
swarm (Souther, 1986). Prior to this earthquake swarm, the eastern end of
the Anahim Belt was seismically inactive. Eight microearthquakes of
magnitude 2-3 occurred on October 10, and more than 1000 tremors of
less than magnitude 2 occurred between early October and late
November, when the earthquake frequency began to diminish. Since late
December, there have been a few small earthquakes a month. All the
earthquakes occurred at approximately 25 km beneath the earth’s surface,
or deeper.

These diagrams show the potential direction ash
would be carried if fire fountaining ejected ash to
an elevation of 300 m, 600 m, or 1200 m. Depending
on wind strength, ash could be carried kilomelres o
tens of kilometres from the vent area. In these
diagrams, the eruption is assumed to occur at the
seismic swarm centre. The maps are cut off at
50 km, the likely limit of significant ashfall. Hawaiian
style eruptions are not very vigorous, and produce low
level plumes well under the operational levels of
jet aircraft. However the ash would impact low flying
aircraft as well as people on the ground.
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Winds can quickly change in time and space, and predicting correctly how
they evolve over and near the volcano is a key part of determining the
actual motion and eventual deposition of volcanic ash. To that end, the
Meteorological Service of Canada uses winds predicted by a sophisticated
numerical weather prediction model to feed a trajectory model and
generate automatic, twice-daily updated low-level air / ash trajectory
forecasts. In the event of an eruption, these would be used by Natural
Resources Canada to determine regions or sectors around the volcano
likely to be affected by ash over the next 12 to 24 hours. In some
situations, rapid wind shifts take place near a volcano and dramatically
alter the areas affected by ash over the course of a few hours. It is
therefore important that the forecasts of winds and trajectories be updated
twice daily. Inset Map 2 gives 4 examples of how the wind might behave
near the cone. The lines depict how ash could be carried at elevations of

Carbon dioxide levels were also measured in the epicentral area (Inset 300, 900, and 1200 m above the cinder cone. The heights are typical of
Map 1). Garbon dioxide is commonly released along faults and fractures in Hawaiian style eruptions and are well below the level of jet aircraft (Figure o
volcanically active regions and may accumulate in soil or beneath snow, so 7).

elevated levels provide information about subsurface magmatic activity.
However, all gas measurements were within the normal range, indicating

In order to more easily pinpoint the location and depth of future tremors,
Natural Resources Canada personnel installed additional seismic stations
in the Nazko region (Figure 1). An infrasound station was installed to
record low frequency sound waves below the threshold of human hearing.

Beaufort Scale Figures, 2007 Annual Wind Rose Plots
and Frequency Distribution Graphs for the Puntzi and Quesnel Wind Stations
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