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     In September of 2019, Vermont became the first state whose national guard air base 
house a fleet of F-35 fighter jets. This base is situated along the Winooski river near 
Burlington and Winooski, and the proposal for their placement in this area was met with 
fierce resistance from the local population. Many concerns were raised about the impact 
on property values, and damage to hearing over time as a result of the frequent, 
high-volume fly-overs that these jets would conduct as part of the Vermont National 
Guard’s mission preparedness regimen. Volumes within and near the flight path can 
reach upwards of 65 decibels, even all the way to 85 decibels at ground level on sites 
nearest the path. F-35 flight schedules have squadrons departing in the morning and in 
the afternoon five days a week, plus one weekend of additional training per month and 
some night flights6.

     The location of the air base and the path of the training routes mean several natural 
habitats within the Burlington area will be exposed to volume exceeding 65 decibels 
multiple times a day, on average6. While volume levels have been a concern for people 
who live along the F-35’s flight path, there has not been similar studies into the potential 
impact for the impact to animals and ecosystems as a result of this loud, extraordinary 
noise. Many of these natural habitats along the F-35 flight path are riparian ecosystems 
located along the Winooski river6. The health of these sites are important for water 
filtration, floodwater mitigation, and endangered species habitat4.  

     Insect populations can be one 
indicator of the health of an ecosystem3. 
Certain insect population abundances 
have also been shown to be influenced 
by background anthropogenic noises2. 
Often, the source of the anthropogenic 
noise in these studies are roadways, 
where noise levels are relatively steady 
throughout the day, and usually sites 
that experience 75-85 decibels are small 
and immediately abutting the roadway. 
With the F-35’s and their flight path, 
large parts of the surrounding 
ecosystems are exposed to short  (1 to 2 
minute) bursts of this loud noise5.

     

Does Loud Peak Noise Impact Insect Populations?

Study Design

Intended Analysis

     We hypothesize that there is a relationship between loud, repeated short bursts of 
anthropogenic noise, such as the noise produced by F-35s, and mayfly populations.

     We predict that mayfly populations at sites, as estimated by trap-release counts,will 
decrease as site volume levels increase, as measured by peak volume recorded by 
microphone near the trap. 

     Multiple, similar sites will be chosen at riparian sites along the Winooski within the 
Champlain Valley. These sites will be chosen in such a way that the impact of F-35 
noise varies between them (from no impact to 75+ decibel occurrences), but 
background noise does not significantly vary (such as roadway noise). These sites 
should be selected based on similarity in environmental factors, including visually 
estimated species abundance and diversity, size, and fragmentation.

     At each of these sites a pheromone insect trap will be set up.These traps are 
effective for capturing, then estimating populations from1. The location of this trap must 
be similar across sites, especially with regards to proximity to habitat,

height, and wind speed (as to ensure 
the pheromones travel generally the 
same distance). Multiple microphones 
will also be arrayed around each site to 
measure noise in order to categorize 
the sites. After a period of two weeks, 
the traps and microphones will be 
collected and the caught insects 
counted. 

    First, the sites’ volume levels will be analyzed in order to identify abrupt 1 to 2 minute 
long “peaks” that would correlate to F-35 flights. The average of these peaks will be 
calculated and the difference between average peak volume and overall peak volume 
will be used as the independent variable ‘peak volume change’. If no peaks are 
identifiable, the ‘peak volume change’ will be 0.

    Our response variable and our independent variable will be continuous, and so a 
regression will be calculated. If the regression is indicative of a correlation between 
peak noise and insect populations, it can be inferred that the presence of F-35s has a 
negative impact on insect populations at riparian sites. 

     Because we are choosing sites that are relatively fragmented by human 
development, and experience similar levels of background roadway noise, our 
inferences will be limited to a scope of similar sites. However, the results may be strong 
enough to indicate a significant impact on ecosystem health.
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