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Objectives Conclusions

Explore seasonal bird migration in Fort Collins

Explore how air quality, weather, and radar data predict on-the-
ground nightly migratory observations

2.5x more NFCs recorded during spring, over a shorter period.

* Meteorological variables and date best predicted nightly NFC
counts with different impacts+oetween seasons, and with dew
point having the strongest impact across seasons.

 Decreasing air quality contributed to higher NFC counts, but the

mechanism of action is currently unknown.
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Billions of migratory birds move across the continent each spring
and fall as they move to and from their breeding grounds.

How might climate change driven wildfires impact migration?
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While migrating, birds emit species specific nocturnal flight calls
(NFCs) to communicate with other, allowing us to track their
movements.
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* Nightly movements of birds are influenced by weather patterns s 033 RN R O T T T
and can be observed via weather surveillance radar (WSR; see Wind speed 212 Figure 1: Relationship between nocturnal flight call counts and predictor variables. Lines are
Concl S-Ons) Ceiling Height -0.01 derived from estimates from random forest models. An asterisk indicates the three variables with

Sy : Wind directi o‘n” -0.04 the largest impact: dew point, Julian date, and temperature.

Poor air quality: Cameron Peak fire smoke plume over Horsetooth

Bad air quality in the Pacific Flyway during the 2020 wildfire

Table 1: Fall 2020 variable

Reservoir, Fort Collins, CO, Fall 2020.
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2% Table 2: T-test analysis of each predictor variable, where the results of 100 replicates of a random forest

model were compared against 100 replicates of random forest model where the values of each variable
were randomized with respect to time.

! * Flowerpot recorder (see right): Zoom
F6 audio recorder with Lom mikroUsi
Pro omnidirectional microphone placed
on a Fort Collins, CO rooftop.

* Nightly recordings taken from 9/10-
10/8 of 2020 for fall migration and 4/1-
5/23 of 2021 for spring migration.
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WSR: Blue/green circles represent birds aloft and are distinctly different from the
weather fronts. The embedded QR provides the moving radar map

Improving our ability to predict bird movements aids conservation efforts
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Weather, Radar, and Air Quality Data Variable ] A ‘ + aimed at reducing hazards in the path of migratory birds.
* Hourly measurements of these data were aligned with hourly bewpoint 1230 H
counts of NFCs. Air quality is measured as fine particulate matter on Dt 57 L g g 1N
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derived from estimates from random forest models. An asterisk indicates the three variables with the

Table 3: Spring 2021 variable largest impact: dew point, Julian date, and ceiling height.

importance scores. Values indicate

the impact on nightly NFC counts.
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flight calls and associated audio captured on April 12, 2021 at 01:48. Swainon’s Thrushes (Catharus were randomized with respect to time.
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ustulatus; right photo) recorded during a heavy migratory movement on the night of May 14, 2021.
Over 30 NFCs can be heard in this 35 s recording.





