Insectivorous songbirds as early indicators of future defoliation by spruce budworm
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Appendix S2: Results for the 5, 10 and 30km
Tennessee warbler
At 5, 10 and 30 km, lagged cumulative spruce budworm defoliation improved the “habitat-only” model of Tennessee warbler presence (i.e. ΔAIC >10; Figure S1). As for 2km, cumulative defoliation had the greatest influence at t+1 (i.e., one year after bird counts) at each spatial scale (Table S1a, Table S2a, Table S3a). Hence, the probability of presence of Tennessee warbler increased with spruce budworm abundance a year before defoliation was visible. 
Cape May warbler
At each spatial scale, lagged cumulative spruce budworm defoliation improved the “habitat-only” model of Cape May warbler presence (i.e. ΔAIC >10; Figure S2): cumulative defoliation at t+1 and t had the greatest influence on Cape May warbler presence (Table S1b, Table S2b, Table S3b).
Bay-breasted warbler
As with Tennessee warbler and Cape May warbler, lagged defoliation improved the habitat model for bay-breasted warbler (Figure S3) at each spatial scale. As for 2km the best model suggested an earlier response to increasing spruce budworm defoliation. Models with cumulative defoliation 4 years after bird counts performed equally well (Table S1c, Table S2c, Table S3c). In other words, bay-breasted warbler showed a numerical response to increasing spruce budworm populations 4 years before defoliation was observed at 5, 10 and 30km. 
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Figure S1: Change in AIC of habitat-only model following the addition of individual cumulative defoliation time lags for Tennessee warbler at (a) 5 km, (b) 10 km and (c) 30 km. 
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Figure S2: Change in AIC of habitat-only model following the addition of individual cumulative defoliation time lags for Cape May warbler at (a) 5 km, (b) 10 km and (c) 30 km. 
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Figure S3: Change in AIC of habitat-only model following the addition of individual cumulative defoliation time lags for bay-breasted warbler at (a) 5 km, (b) 10 km and (c) 30 km. 
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[bookmark: _GoBack]Table S1: Model comparison based on AIC values for the probability of presence of a) Tennessee warbler, b) Cape May warbler and c) bay-breasted warbler at a spatial scale of 5km. K number of parameters in the model: LogLik: log-likelihood, ΔAIC: difference in AIC to the best model (i.e. model with the lowest AIC value). 
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Table S2: Model comparison based on AIC values for the probability of presence of a) Tennessee warbler, b) Cape May warbler and c) bay-breasted warbler at a spatial scale of 10 km. K number of parameters in the model: LogLik: log-likelihood, ΔAIC: difference in AIC to the best model (i.e. model with the lowest AIC value). 
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Table S3: Model comparison based on AIC values for the probability of presence of a) Tennessee warbler, b) Cape May warbler and c) bay-breasted warbler at a spatial scale of 30 km. K number of parameters in the model: LogLik: log-likelihood, ΔAIC: difference in AIC to the best model (i.e. model with the lowest AIC value).
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Model K LogLik AIC ΔAIC

a) Tennessee warbler probability of presence

cumulative defoliation at t+1 5 -196.0 408.0 0.0

cumulative defoliation at t 5 -197.0 410.0 2.0

cumulative defoliation at t+4 5 -198.3 412.7 4.7

cumulative defoliation at t+3 5 -199.2 414.3 6.3

cumulative defoliation at t+2 5 -201.5 418.9 10.9

habitat-only model 4 -229.3 472.6 64.6

b) Cape May warbler probability of presence

cumulative defoliation at t+1 5 -118.9 251.7 0.0

cumulative defoliation at t 5 -119.9 253.7 2.0

cumulative defoliation at t+2 5 -120.1 254.3 2.6

cumulative defoliation at t+3 5 -121.2 256.3 4.6

cumulative defoliation at t+4 5 -123.8 261.6 9.9

habitat-only model 4 -141.1 294.8 43.1

c) bay-breasted Warbler probability of presence

cumulative defoliation at t+4 5 -127.6 273.2 0.0

cumulative defoliation at t+3 5 -129.8 277.6 4.4

cumulative defoliation at t 5 -130.1 278.1 4.9

cumulative defoliation at t+2 5 -131.4 280.8 7.6

cumulative defoliation at t+1 5 -136.2 290.4 17.2

habitat-only model 4 -144.9 305.8 32.6


image1.tiff
AAIC

5 5 5
% % %
mbtaowymodel 1 W1 W2 43 6o heblaosymodel L W1 W2 63 ke ebleoymodel L w1 W2 63w

Defoliation time lag





image2.tiff
AAIC

(a) (b)

¥ 1 g g4
2 2 2
habtatonly model 1 ww e habtatonly model 1 ww e habtatonly model 1 ww e

Defoliation time lag





image3.tiff
habiatonly model 1 w w2 3 wa habitatonly modol 1 w1 w2 v 4 habiatonly modol 1

Defoliation time lag




image4.emf
Model K LogLik AIC ΔAIC

a) Tennessee warbler probability of presence

cumulative defoliation at t+1 5 -190.3 396.6 0.0

cumulative defoliation at t 5 -191.6 399.2 2.6

cumulative defoliation at t+4 5 -197.0 410.0 13.4

cumulative defoliation at t+3 5 -200.9 417.7 21.1

cumulative defoliation at t+2 5 -201.0 418.0 21.4

habitat-only model 4 -229.3 472.6 76.0

b) Cape May warbler probability of presence

cumulative defoliation at t+1 5 -116.3 246.5 0.0

cumulative defoliation at t 5 -116.7 247.4 0.9

cumulative defoliation at t+2 5 -126.4 266.8 20.3

cumulative defoliation at t+3 5 -126.6 267.1 20.6

cumulative defoliation at t+4 5 -128.4 270.8 24.3

habitat-only model 4 -141.1 294.8 48.3

c) bay-breasted Warbler probability of presence

cumulative defoliation at t+4 5 -129.7 277.4 0.0

cumulative defoliation at t+3 5 -132.1 282.2 4.8

cumulative defoliation at t 5 -132.5 282.9 5.5

cumulative defoliation at t+2 5 -135.7 289.4 12.0

cumulative defoliation at t+1 5 -136.3 290.6 13.2

habitat-only model 4 -144.9 305.8 28.4


image5.emf
Model K LogLik AIC ΔAIC

a) Tennessee warbler probability of presence

cumulative defoliation at t+1 5 -191.5 398.9 0.0

cumulative defoliation at t 5 -193.8 403.6 4.7

cumulative defoliation at t+4 5 -201.9 419.8 20.9

cumulative defoliation at t+3 5 -203.4 422.7 23.8

cumulative defoliation at t+2 5 -204.8 425.7 26.8

habitat-only model 4 -229.3 472.6 73.7

b) Cape May warbler probability of presence

cumulative defoliation at t+1 5 -117.0 248.0 0.0

cumulative defoliation at t 5 -118.0 250.0 2.0

cumulative defoliation at t+2 5 -126.7 267.3 19.3

cumulative defoliation at t+3 5 -126.7 267.5 19.5

cumulative defoliation at t+4 5 -128.0 270.0 22.0

habitat-only model 4 -141.1 294.0 46.8

c) bay-breasted Warbler probability of presence

cumulative defoliation at t+4 5 -128.3 274.5 0.0

cumulative defoliation at t+3 5 -130.4 278.8 4.3

cumulative defoliation at t 5 -131.3 280.6 6.1

cumulative defoliation at t+2 5 -132.1 282.2 7.7

cumulative defoliation at t+1 5 -133.3 246.6 10.1

habitat-only model 4 -144.9 305.8 31.3


