
The future of northern bobwhites and urbanization in Texas, Oklahoma, and Louisiana.
Appendix 1: Supplemental information

[image: ]

Fig. 1. North American Breeding Bird Survey route start points (left) and road density (right).
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Fig. 2. Northern bobwhite abundance index maps, 5-year rolling averages for each year. 

Appendix 2: R output for breakpoint analysis:
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image4.png
Boot restarting based on 9 samples. Last fit:
Convergence attained in 1 iterations (rel. change 7.2326e-08)
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avg2010clip (bobwhite) & IBC2010 (impervious cover)
Call:
Im(formula=BW ~ IS)

Residuals:
Min  1Q Median 3Q Max
-12.227-10.188 -4.536 6.104 57.517

Coefficients:

Estimate Std. Error t value Pr(>|t|)
(Intercept) 12.2347 0.4263 28.699 <2e-16 ***
IS -0.2137  0.1148 -1.862 0.0629 .

Signif. codes: 0 ***'0.001 **'0.01 *’0.05 .’ 0.1 " 1
Residual standard error: 12.93 on 986 degrees of freedom

Multiple R-squared: 0.003504, Adjusted R-squared: 0.002494
F-statistic: 3.468 on 1 and 986 DF, p-value: 0.06288
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***Regression Model with Segmented Relationship(s)***

Call:
segmented.Im(obj= ImICLUS, seg.Z = ~IS, psi=1)

Estimated Break-Point(s):
Est. StEmr
psi1.150.766 0.13

Meaningful coefficients of the linear terms:
Estimate Std. Error t value Pr(>|t|)
(Intercept) 16.0905 0.6616 24.322 <2e-16 ***
IS -11.6016  1.7491 -6.633 5.42e-11 ***

utlis 11.6926 1.7537 6.668 NA

Signif. codes: 0 ***'0.001 **'0.01 **0.05°.’0.1 " 1

Residual standard error: 12.56 on 984 degrees of freedom

Boot restarting based on 6 samples. Last fit:
Convergence attained in 2 iterations (rel. change 5.2214e-09)
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Negative (In(x+1)), avg2010clip (bobwhite) & IBC2010 (impervious cover)
Negative log-transformed, 1 had to be added to values as values <1 to avoid linear
modeling errors.

Call:

Im(formula=-log(BW + 1) ~ IS)

Residuals:
Min 1Q Median 3Q  Max
-2.20812-0.90321-0.09805 1.00749 2.06887

Coefficients:

Estimate Std. Error t value Pr(>|t|)
(Intercept) -2.053016 0.035825-57.306 <2e-16 ***
IS 0.008463 0.009645 0.877 0.38

Signif. codes: 0 ***'0.001 **'0.01 **0.05°.’0.1 " 1

Residual standard error: 1.087 on 986 degrees of freedom
Multiple R-squared: 0.0007802, Adjusted R-squared: -0.0002332
F-statistic: 0.7698 on 1 and 986 DF, p-value: 0.3805

Call:
segmented.Im(obj = logImICLUS, seg.Z = ~IS, psi=1)

Estimated Break-Point(s):
Est. StEmr
psi1.1S 0.787 0.133

Meaningful coefficients of the linear terms:
Estimate Std. Error t value Pr(>|t|)
(Intercept) -2.37509 0.05559 -42.722 < 2e-16 ***
IS 0.95310 0.14698 6.484 1.41e-10 ***
utlis -0.97085 0.14737 -6.588 NA

Signif. codes: 0 ***'0.001 **'0.01 **0.05°.’0.1 " 1

Residual standard error: 1.055 on 984 degrees of freedom
Multiple R-Squared: 0.05944, Adjusted R-squared: 0.05657

Boot restarting based on 6 samples. Last fit:
Convergence attained in 2 iterations (rel. change 4.7713e-15)
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North American Breeding Bird Survey start
locations for 24.5-km routes Dark points are
routes within the study area, light points are
those in neighboring states that we used to
produce a more accurate model of northern
bobwhite (Colinus virginianus) abundance on
the edge of the study area.

Road density from the US Census for 2000
and 2014. Maps represent roads (m)/km?Z.
We changed the resolution from 1-km?to 4-
km? using the aggregate tool in ArcGIS and
summing the density for 4 pixels, to match the
other maps.
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Explanation/description

A linear model was used to identify the relationship between bobwhite and impervious
cover. From that linear model, a breakpoint analysis was conducted using a segmented
regression method with 1 assumed breakpoint. The segmented regression seeks to
identify the point in the independentvariable where the curve and linear relationship of the
data changes.

IBC2010 (bobwhite) & avg2010clip (impervious cover)

Call:

Im(formula=BW ~ IS)

Residuals:
Min  1Q Median 3Q Max
-1.162 -0.811 -0.599 -0.354 40.772

Coefficients:

Estimate Std. Error t value Pr(>|t|)
(Intercept) 1.171336 0.155556 7.530 1.14e-13 ***
IS -0.016397 0.008805 -1.862 0.0629 .

Signif. codes: 0 ***'0.001 **'0.01 **0.05°.’0.1 " 1

Residual standard error: 3.582 on 986 degrees of freedom
Multiple R-squared: 0.003504, Adjusted R-squared: 0.002494
F-statistic: 3.468 on 1 and 986 DF, p-value: 0.06288

***Regression Model with Segmented Relationship(s)***

Call:
segmented.Im(obj= ImICLUS, seg.Z = ~IS, psi=1)

Estimated Break-Point(s):
Est. StEmr
psi1.IS 13.663 6.48

Meaningful coefficients of the linear terms:
Estimate Std. Error t value Pr(>|t|)

(Intercept) 0.91396 0.21427 4.2652.19e-05 ***

IS 0.03148 0.03540 0.889 0.374

utlis -0.07159 0.03931 -1.821 NA

Signif. codes: 0 ***'0.001 **'0.01 **0.05°.’0.1 " 1

Residual standard error: 3.578 on 984 degrees of freedom
Multiple R-Squared: 0.007506, Adjusted R-squared: 0.00448




