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Appendix A1: Vegetation Data Validation
To test the assumption of linear changes in habitat cover, we used National Agricultural Imagery Program (NAIP) imagery (U.S. Department of Agriculture 2015), available for this geographical region for 2005, 2006, 2012, and 2014. Unlike satellite imagery, NAIP imagery captures the presence of discrete trees outside of forest patches; these trees are an essential structural resource in the landscape for many organisms (Meneguzzo et al. 2013). We classified each aerial photograph into four land cover categories (open field, chaparral, evergreen canopy, deciduous canopy) using supervised maximum-likelihood classification in ArcGIS 10.1 (ESRI, Redlands, CA). Initially, 20 sample land cover classification sites (“training sites”, >100 m2 area each) were haphazardly selected by eye for each land cover type for each image. Up to 50 additional training sites were added to each land cover type until resulting land-cover maps were negligibly different to the naked eye between supervised classification iterations of the NAIP imagery (Davies et al. 2010, Meneguzzo et al. 2013).
For each habitat plot used in our analysis, we created a buffer around the GPS point of the centre of each surveyed habitat plot with the same radius as the habitat plot (11.3-m radius) and overlaid it with the classified NAIP imagery. We extracted the land cover composition of each buffer using the zonal composition tools in Geospatial Modelling Environment (Beyer 2012), and compared the mean of 2012 and 2014 NAIP imagery composition (evergreen canopy + deciduous canopy) of the buffer to the canopy cover percentage measured in the habitat plot in 2013. The data were significantly positively related (r = 0.76, p < 0.0001; Fig. A1). The habitat plot data tended to underestimate canopy in comparison to the NAIP imagery, likely due to the fact patches of open canopy < 1 m in size are not detected by NAIP imagery due to the resolution [image: C:\Users\Mario Pesendorfer\AppData\Local\Microsoft\Windows\INetCache\Content.Word\naip_plots1.png]of the imagery, leading to areas of canopy with small open patches detected as closed canopy. 

Figure A1. Validation of McMahon et al. (2015) vegetation data with NAIP data: Correlation between proportional total canopy cover for the year 2013. Total canopy cover comprises all cover that is not brush or open fields.

[image: C:\Users\Mario Pesendorfer\AppData\Local\Microsoft\Windows\INetCache\Content.Word\NAIP_plotS2.png]To test for linearity in habitat change over time, we compared the trends in canopy changes across the four years of NAIP data to the interpolated values from the McMahon et al. (2015) data for the same years. Canopy cover in the NAIP data were positively linearly correlated (Pearson’s correlation, r = 0.96) and areas of open field (areas not covered by trees or shrubs) were negatively linearly correlated (r = -0.92); we assumed that this linear trend continued across the 34 years of the McMahon et al. (2015) data and used a linear interpolation between the two survey years of the habitat plots to produce annual estimates of canopy cover, shrub cover, and basal areas. The NAIP and McMahon et al. (2015) slopes for the canopy and open field measures were significantly different (respectively: F1,4 = 9.9, p = 0.035 and F1,4 = 7.6 p=0.051; Fig. A2); thus, even though the McMahon et al. (2015) data tended to underestimate canopy in comparison to the NAIP imagery, we considered the differences in slope of these measures acceptable for our analysis.


Figure A2: Comparison of vegetation trends between NAIP and McMahon et al. (2015) data. Percentage cover for two habitat categories, overall canopy cover by trees and open fields.
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Appendix A2: Full Model Selection Results
Table A1: Model selection results for site occupancy models. Fixed effects, their scale T – territory, N – Neighborhood, L – landscape), number of parameters K), ΔAIC, and model weight wi). All models contained the random effect “SITE ID”, the interaction between canopy cover or basal area with acorn crop, and binomial error distribution. Total number of site/year combinations n = 2006. OAC – overall acorn crop; SAC – species-level acorn crop; HC – habitat cover; SBA – species-level basal area; Ql – Quercus lobata, Qa – Q. agrifolia, Qd – Q. douglasiii.

	Model
	Parameters
	Model Selection
Parameters

	
	Acorn Crop*
	Habitat
	

	
	OAC
	Ql
	Qa
	Qd
	Cover
	Basal Area#
	

	
	
	
	
	
	Canopy
	Shrub
	Ql
	Qa
	Qd
	K
	[bookmark: _Hlk480720804]ΔAIC
	wi

	N OAC + L HC
	N
	
	
	
	L
	L
	
	
	
	8
	
	0.913

	N OAC + N SBA
	N
	
	
	
	
	
	N
	N
	N
	19
	6.0
	 0.045

	N SAC + L HC
	
	N
	N
	N
	L
	L
	
	
	
	16
	6.2
	0.042

	L OAC + L HC
	L
	
	
	
	L
	L
	
	
	
	8
	18.4
	< 0.001

	L SAC + L HC
	
	L
	L
	L
	L
	L
	
	
	
	16
	25.7
	< 0.001

	L HC
	
	
	
	
	L
	L
	
	
	
	4
	31.1
	< 0.001

	L OAC + N SBA
	L
	
	
	
	
	
	N
	N
	N
	13
	39.4
	< 0.001

	L SAC + N SBA
	
	L
	L
	L
	
	
	N
	N
	N
	17
	46.8
	< 0.001

	N OAC + N HC
	N
	
	
	
	N
	N
	
	
	
	8
	54.0
	< 0.001

	L OAC + N HC
	L
	
	
	
	N
	N
	
	
	
	8
	61.5
	< 0.001

	L SAC + N HC
	
	L
	L
	L
	N
	N
	
	
	
	16
	70.3
	< 0.001

	N HC
	
	
	
	
	N
	N
	
	
	
	4
	77.1
	< 0.001

	N SAC + N HC
	
	N
	N
	N
	N
	N
	
	
	
	16
	84.4
	< 0.001

	N OAC
	N
	
	
	
	
	
	
	
	
	4
	119.4
	< 0.001

	L OAC
	L
	
	
	
	
	
	
	
	
	4
	129.4
	< 0.001

	NULL MODEL
	
	
	
	
	
	
	
	
	
	2
	171.2
	< 0.001



* Acorn crop of the previous two autumns lag-1 and lag-2)
# Due to our linear interpolation method for habitat changes, landscape-level changes in basal area are perfectly correlated among species. Therefore, only one species’ metric was used.

Table A2: Model selection results for group size models. Fixed effects, their scale T – territory, N – Neighborhood, L – landscape), number of parameters K), ΔAIC, and model weight wi). All models contained the random effect “SITE ID” and a truncated poisson error distribution. Total number of site/year combinations for occupied sites n = 910. OAC – overall acorn crop; SAC – species-level acorn crop; HC – habitat cover; SBA – species-level basal area; Ql – Quercus lobata, Qa – Q. agrifolia, Qd – Q. douglasiii.

	Model
	Parameters
	Model Selection
Parameters

	
	Acorn Crop*
	Habitat
	

	
	OAC
	Ql
	Qa
	Qd
	Cover
	Basal Area
	

	
	
	
	
	
	Canopy
	Shrub
	Ql
	Qa
	Qd
	K
	ΔAIC
	wi

	N OAC + T HC
	N
	
	
	
	T
	T
	
	
	
	6
	
	0.940

	N OAC
	N
	
	
	
	
	
	
	
	
	4
	7.6
	0.021

	N OAC + N HC
	N
	
	
	
	N
	N
	
	
	
	6
	8.3
	0.015

	N SAC + T HC
	
	N
	N
	N
	T
	T
	
	
	
	10
	10.0
	0.006

	N OAC + N SBA
	N
	
	
	
	
	
	N
	N
	N
	7
	10.2
	0.006

	N OAC + T SBA
	N
	
	
	
	
	
	T
	T
	T
	7
	10.4
	0.005

	N SAC + N HC
	
	N
	N
	N
	N
	N
	
	
	
	14
	16.8
	< 0.001

	N SAC + T SBA
	
	N
	N
	N
	
	
	T
	T
	T
	16
	16.9
	< 0.001

	N SAC + N SBA
	
	N
	N
	N
	
	
	N
	N
	N
	11
	16.9
	< 0.001

	NULL MODEL
	
	
	
	
	
	
	
	
	
	2
	40.9
	< 0.001



* Acorn crop of the previous two autumns lag-1 and lag-2)
# Due to our linear interpolation method for habitat changes, landscape-level changes in basal area are perfectly correlated among species. Therefore, only one species’ metric was used.
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