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Background

Results

In the United States, there are 169 volcanoes that the United States
Geologic Survey (USGS) considers potentially active (U.S. Geological
Survey, 2011). Eighteen of these sites are considered a high threat by
the USGS, and 11 are both a high threat and reside in the contiguous
U.S. To classify a volcano’s threat risk the USGS uses a variety of factors such as a site’s eruption history, whether it has recently shown
observable unrest, the degree to which it can affect local populations,
and whether the volcano is adequately monitored (Ewert, 2018).
The USGS has worked to educate the peoples of the U.S. on the dangers associated with these volcanoes, however, few people know, or
realize, the spatial extent to which volcanoes can affect the areas
around them.

The first result of this study was the determination of distances from each volcanic site that specific volcanic dangers (i.e.: ash fall, lahars, pyroclastic flows, etc.) could reach. The resulting buffer zones then
produced regions of zip code areas that are affected by each volcano and combinations thereof. Using this
I found the gross population numbers for each risk rank (Table 1). There are 24.5 million people that are
possibly at risk of being impacted by at least direct ash fall in their area (Risk Sum ≥1), and 37 thousand
that are in zones that risk sums of 9 or higher.

It is important to note that this project will use GIS to portray eruption data that is either estimated by the USGS, or shows the extent of
previous eruptions. This should not be interpreted as a map of what
will definitely be affected by future eruptions.

Another critical result is that, while only certain regions are immediately at risk due to close-range volcanic dangers, the entirety of the states of Washington and Oregon, more than half of the state of California, and portions of Idaho, Nevada, and Montana are all at risk from ash fall from one or more volcanoes.

A primary visual result from this study is the “heat” map produced by the rankings of individual buffer
zone overlap regions (Figure 2). Specifically, the area spanning from Crater Lake in Oregon to Mount
Rainier in Washington shows the highest concentration of volcanoes, and thus the “hottest” regions on
the map. The zip code area that received the highest risk sum is 97739 (La Pine) in Oregon. This is due to
its location at the base of both the Three Sisters Volcanic Field and Newberry Volcano and thus being included in the closest buffer zones of both sites.

Discussion

In this project I will show the areas which the volcanoes of the West
Coast could affect, and pinpoint regions that could then be deemed
high risk.

Table 1: At Risk Populations

Risk Sum
≥1
≥2
≥3
≥4
≥5
≥6
≥7
≥8
≥9

Data
For this project, volcanic data was pulled from the USGS Volcano Hazards Program (U.S. Geological Survey, 2019). This site provided the
distances with which I could produce the multi-ring buffers around
each volcano to represent its potential spatial extent. The locations of
the volcanoes and the population by zip code, which gave me 2005
census data and a vector map of each zip code area, were taken from
the M: Drive. Within the census data, the field that I used was
POP2005.

Figure 2: “Heat map” of the Westernmost States.

Methods
Multi-Ring Buffers: Using data from the USGS Volcano Hazards Program specific to each
volcano, distances were determined for various volcanic dangers. Using these distances, varying from between about 10km to 400km, I then generated individual, undissolved multi-ring buffers around each volcano to display these distances. I then colorcoded them depending on distance/danger from that specific volcano (Figure 1).
Spatial Queries: Using the multi-ring buffers as starting points, I then used spatial queries to select zip code regions within each section of the buffer zones. This process differentiated between zip code regions that were impacted by one volcano vs more than
one volcano.
New Layers and Ranking: After finding the zip code areas that were within each subset
of the buffer regions, I then created new layers from each buffer region. These were
then ranked according to their risk as follows: “pale yellow” buffer = 1; “yellow” buffer
= 2; “tan” buffer = 3; “Orange” buffer = 4; “Red” buffer = 5. For every region of zip codes,
a total risk was then generated.
Figure 1: Volcanic buffer regions along the West Coast.

Statistics Tool: Using the statistics tool in the attribute table I then found the sum total
of people in each risk region that would be impacted by the volcanoes.

Population
≈ 24,545,421
≈ 14,535,306
≈ 7,676,615
≈ 2,952,460
≈ 2,237,017
≈ 887,692
≈ 387,571
≈ 170872
≈ 37,188

Overall, this study dealt with determining and displaying the spatial
extent of the volcanoes on the West Coast and showing where along
the West Coast is most liable to be impacted. Oregon and Washington
states have been found to be potentially completely impacted by volcanic eruptions, as well as most of the state of California. This study
is done in attempt to add to the general understanding of volcanoes,
in particular the distances to which they can affect the areas around
them, which is not something that is typically discussed.

One important note is that, due to
the ranking system used, zip code
areas that are not overlapped by
multiple volcanoes (i.e.: Long Valley volcanic site) do not show up
as strongly on the map. A map
showing just the impacted regions around Long Valley is given
(Figure 3) for reference.
In the future, analysis that takes
into account wind patterns of the
West Coast should be used. The
winds on the West Coast typically
Figure 3: Portrayal of Long Valley Volcanic Site. Separated from all other volcanic zones
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