
Introduction

Methods

Recording Sound
● Along with the ARUs, a speaker was brought out into the field.
● Sounds were played at known distances from recorders.
● These controlled recordings, along 

with bird calls, were brought to 
people for identification.

Results

Wind Speeds
● Wind speed in the grassland was significantly higher than in the 

conifer forest

● P-value<0.05
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● Overall, the probabilities of detection was higher in the 
grassland than in the conifer forest.

● Wind speed was considerably higher in the grassland than in 
the conifer forest.

● The influence of wind on sound detection was lower than the 
influence of the habitat.

● The coverage of the conifer forest may block majority of sound 
from reaching the collectors.

● In the grassland, there is less coverage, so the effect is 
reduced.

● This should be taken into consideration when conducting 
point-count surveys of wildlife.

● The location of ARU placement should be taken into account 
when analyzing recordings.

Conclusions

• The data collected by Autonomous Recording Units (ARUs) provide 
information regarding the amount of wildlife in an area

• Humans then listen to the recordings, compare them to reference 
recordings, and identify any species present.

• Many factors other than numbers, however, contribute to an ARU’s 
collected results.

• Two such factors are the differences in wind and vegetation between 
open environments (grasslands) and closed environments (forests).

• These differences may result in variations in the number of birds 
correctly identified between habitat types, even if there is little 
difference in the population of wildlife.¹
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Purpose
Determine the extent to which 
habitat type and wind speed affect 
bird call detection.

Wind Speed Analysis
● T-test
● We compared wind speeds of 

the grassland and conifer 
forest

Bird Identification Analysis
● Chi-squared test
● We compared the number of 

times a bird was identified in 
each habitat.

Bird Identification
● Bird identifications occurred more frequently in the grassland 

than in the forest
● P-value<0.05
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Table 2: The statistical 
analysis for wind speed in 
both habitat types using a 
T-test.

Figure 2: Mean wind 
speed analysis in 
two habitat types 
(T-test).

Figure 3: Bird 
identification analysis in 
the grassland and conifer 
forest (Chi-squared test).

Table 3: Statistical 
analysis of the bird 
identification analysis 
(Chi-squared test).

Figure 1: A 
sonogram of an 
ARU’s recording. 
Included are the 
calls of the Great 
Grey Owl, White 
Throated 
Sparrow, and a 
Brown-headed 
Cowbird.

Barred Owl

Black and white warbler

Bay-breasted warbler

Belted kingfisher

Brown-headed cowbird

Blackburnian warbler

Boreal owl

Clay-colored sparrow

Common raven

Dark-eyed junco

Great grey owl

Long-eared Owl

Lincoln's sparrow

Northern saw-whet owl

Olive-sided flycatcher

Ovenbird

Pine siskin

Rose-breasted grosbeak

Red-breasted nuthatch

Tennessee warbler

Warbling vireo

White-throated sparrow

Western toad

Yellow rail

Canadian toadTable 1: All identified 
species and their 
respective sonograms.

Comparative Analysis
● Logistic regression
● We tested the effects of wind 

and habitat to observe their 
effects separately, while 
keeping the other variables 
constant.

Comparative Analysis
● Grassland has a significantly higher overall detection 

probability in comparison to the conifer forest while the 
overall effect of wind is negative.

● P-values<0.05

Coefficients:
                        Estimate Std. Error z value Pr(>|z|)    
(Intercept)         -0.78242    0.13235  -5.912 3.39e-09 ***
HabitatGrass     1.15425    0.16968   6.802 1.03e-11 ***
Wind                -0.07909    0.01850  -4.276 1.91e-05 ***
---
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1

Figure 4: Probability 
of detection in 
grassland and conifer 
forest as distance 
from point count 
increases.

Table 4: Logistic regression 
analysis denoting the effects of 
wind and grassland habitat on 
detection when compared to the 
conifer forest.

Probability of Detection as Point Count Distance 
Increases


