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Introduction

» Bird species are declining
(Rosenburg et al, 2019).

e Multivariate analysis

e Statistical analysis was completed
using the statistical software R (R
Core Team, 2020).

Wood Thrush

(Kaufman, 2024)
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Rosenberg et al., 2019

D
Wedland P— O
- D

Coasts

P Aridlands
Eastern Forest
Forest Generalist

Habital Gengralist

Weastern Fonest

D
D
®
@
Arclic Tundra @
D
D
D

Boraal Forest
Grassland
Froportion
—40 —20 0 20 of species
Change since 1970 (%) declining

Bird Conservation Regions and land cover classification (18). (B) Net
loss of abundance occurred across all major breeding biomes
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Data Collection

Map of 94 collection points (white dots) at Jack Mountain Wildlife
Management Area in southwestern Arkansas. The yellow line
denotes the boundary of the wildlife management area (Ross

Foundation, 2010).



Bird survey

« Response variables
o Species Diversity

o Species Abundance

his Photo by Unknown author is licensed under CC BY-SA.

References: (Bibby et al. 2000), (Huff et al. 2000)
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Habitat Survey

Explanatory variables
« Canopy Coverage
Canopy
- Midstory Coverage iy
« Shrub Coverage
Midstory
- Ground Coverage g~
- 787h;u;) 777777
layer
Ground
cover

References: (Sam et al. 2019)



Data Analysis

Scarlet Tanager

This Photo by Unknown author is licensed under CC BY-NC-ND.
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R Statistical Environment

« A free-statistical environment that can do a variety of
statistical analyses and create many different types of charts
and graphs (R Core Team, 2020)

« Sample code:

library(tree)
modeltree<-tree(Species_Diversity~.,data=Complex_birds)
plot(modeltree)

text(modeltree)
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Scatter-plot matrices that show the correlations between
explanatory variables.

References: (Emerson et al, 2012), (Asuero et al., 2007), (Kuhn, 2021), (Fox and Weisburg, 2019), (Stine, 1995)



Species Diversity

Ground < 47.5

Shrub|< 41.2 Shrul < 60
Midstofy < 26
Coverage < 77.5 7.000
8250 10.110 8.250
Ground < 13.5 Ground < 25.2

Ground & 13.275

Ground < 29

Groungd <9.2 ‘ 4.308
8.000
4,667 6.636 6.667

5778 3.400

The regression-tree plots show the ranking of variables in order of
significance in how they affect species diversity.

References: (Ripley, 2021)



Species Diversity

Short-hand Names of Linear Models Full Names of Linear Models

G

C

G,C
G,S
S,C
G,CS
GSM
C*S
C*M
G*C

Ground Coverage

Canopy Coverage

Ground Coverage and Canopy Coverage
Ground Coverage and Shrub Coverage

Shrub Coverage and Canopy Coverage

Ground Coverage, Canopy Coverage, and Shrub Coverage
Ground Coverage, Shrub Coverage, and Midstory Coverage
Interaction between Canopy Coverage and Shrub Coverage
Interaction between Canopy Coverage and Midstory Coverage

Interaction between Ground Coverage and Canopy Coverage

The full names of the linear models used in the multiple regression for

bird diversity.

References: (Crawley, 2015)



Species Abundance Ground < 36.6

Coverage < 77.5 Midstory < 50.4
Midstory < 36 Ground < 23.3 Ground < 52
Ground < 13.275 Coverage < 91.2
Midstopy < 19 Shrub< 40.7 Midstory < 12.7
Coverage . 7.600
| ‘ Shrub ¥ 40.65
6.667 6.667 4.200

8.800 10.800 8.625 9.000 11.170
5444 7.800 10.440

10.800 14.430

The regression-tree plots show the ranking of variables in order of

significance in how they affect species abundance.
References: (Ripley, 2021)



Species Abundance

Short-hand Names of Linear Models  Full Names of Linear Models

G Ground Coverage

C Canopy Coverage

G,C Ground Coverage and Canopy Coverage

GM Ground Coverage and Midstory Coverage

G,S Ground Coverage and Shrub Coverage

CM Canopy Coverage and Midstory Coverage

GM,C Ground Coverage, Midstory Coverage, and Canopy Coverage
GM,S Ground Coverage, Midstory Coverage, and Shrub Coverage
G*C Interaction between Ground Coverage and Canopy Coverage
C*S Interaction between Canopy Coverage and Shrub Coverage

The full names of the linear models used in the multiple regression for bird abundance.
References:(Crawley, 2015)



Results

Black and white warbler
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Bird species diversity
& abundance

- 42 species observed at points

854 individuals

T

Kentucky Warbler


https://www.marylandbiodiversity.com/view/1254
https://creativecommons.org/licenses/by-nc/3.0/

Models R? AlIC A AIC AlCcWt

G,C 0.1661 428.340 0.00 0.330
G*C 0.1755 429.500 1.16 0.180
G 0.1280 430.360 2.02 0.120
G.CS 0.1661 430.670 2.23 0.110
C 0.1246 430.720 2.38 0.100
S,C 0.1321 432.090 3.75 0.050
G,S 0.1287 432.470 413 0.040
C*S 0.1401 433.450 5.11 0.030
GSM 0.1392 433.560 5.22 0.020
C*M 0.1247 435.130 6.79 0.010

Linear models for species diversity listed in order of increasing A AIC

References: (Awad, 1995), (Mazerolle, 2020)
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References: (Wickham, 2016)



GM
G,M,C
G,C

G*C
GM,S
G,S

CM
C*S

Model

R?_

0.181
0.181
0.181
0.181
0.184
0.181
0.152
0.119
0.124
0.143

AIC

494.600
494.730
494.750
495.700
496.420
496.800
497.870
499.210
500.920
501.110

A AIC

0.000
0.130
0.150
1.100
1.820
2.200
3.270
4.620
6.330
6.510

AlICcWt

0.220
0.200
0.200
0.130
0.090
0.070
0.040
0.020
0.010
0.010

Linear models for species abundance listed in order of increasing A AIC

References: (Awad, 1995), (Mazerolle, 2020)
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References: (Wickham, 2016)



Discussion

« Significant findings:

o As canopy cover decreases, bird
species diversity and bird abundance
Increases.

o As shrub and ground coverage
increases, bird species diversity
and bird abundance increases.

Summer Tanager


https://www.flickr.com/photos/andrej_chudy/37274462052/
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Conservation implications

« Maintaining habitat complexity is important for birds in eastern forests

« It is essential that large areas with overlapping habitats be preserved for the
use of wildlife (Dietz et al, 2020).

« Moderate disturbance of habitats will likely be beneficial; providing additional
nesting habitats (Lewandowski et al., 2020).




Interdisciplinary Connection

Patients

Verified Medication Education Upon Discharge

MNo Yes

Signature at Discharge

X-squared = 9.8, df = 1, p-
value = 0.001745

Chi squared goodness of fit
test: 9.8
P value: 0.001745

References: (Frazier, n.d), (Tutorialspoint, n.d)
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