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Appendix S1. Survey site and nightjar occupancy

Table S1.1. Site area, harvest year and nightjar occupancy in each site. Filled circles represent nightjar occurrence, H indicates harvest year and W indicates windthrows occurring in adjacent stands (orange cells indicate unharvested sites). Crosses indicate years without surveys. Following Yamaura et al. (2018), clear-cutting is abbreviated as CC; single-tree small, medium, and mass retention as SS, SM, and SL, respectively; group retention as GR; mature planted forest as PC; and natural forest as NC.
	
	Area
	
	2014
	2015
	2016
	2017
	2018
	2019
	2020
	2021
	2022

	CC1
	6.89
	
	H
	
	
	
	
	
	
	×
	

	CC2
	7.87
	
	×
	H
	W
	
	
	
	
	×
	●

	CC3
	6.17
	
	×
	
	H
	
	
	
	
	×
	

	GR1
	6.78
	
	H
	
	
	●
	
	
	
	×
	

	GR2
	8.23
	
	×
	H
	
	
	
	
	
	×
	

	GR3
	6.39
	
	×
	
	H
	●
	●
	●
	●
	×
	

	
	
	
	
	
	
	W
	
	
	
	
	

	SS1
	6.30
	
	H
	
	
	
	
	
	
	×
	

	SS2
	7.49
	
	×
	H
	
	●
	
	
	
	×
	●

	
	
	
	
	
	
	W
	
	
	
	
	

	SS3
	5.76
	
	×
	
	H
	
	
	
	
	×
	

	SM1
	7.85
	
	H
	
	
	
	
	
	
	×
	

	SM2
	7.10
	
	×
	H
	
	
	
	
	
	×
	

	SM3
	7.72
	
	×
	
	H
	
	
	
	
	×
	

	SL1
	7.94
	
	H
	
	●
	
	
	●
	
	×
	

	SL2
	7.92
	
	×
	H
	
	
	
	
	
	×
	

	SL3
	6.99
	
	×
	
	H
	
	
	
	
	×
	

	PC1
	5.87
	
	×
	
	
	
	
	
	
	×
	

	PC2
	7.63
	
	×
	×
	
	
	
	
	
	×
	

	PC3
	6.26
	
	×
	
	×
	
	
	
	
	×
	

	NC1
	4.96
	
	×
	
	
	
	
	
	
	×
	

	NC2
	5.55
	
	×
	×
	
	
	●
	●
	
	×
	●

	
	
	
	
	
	
	
	W
	
	
	
	

	NC3
	6.61
	
	×
	
	×
	●
	
	
	
	×
	×





Appendix S2. Temperatures in the study area

[image: ]
Fig. S2.1. Mean temperature during the breeding season (June to August) and distribution of survey sites in (a) Hokkaido, where black shading indicates the study area and (b) the study area, where symbols at the center of the site indicate nightjar occupancy status; star size indicates the number of years in which nightjars occurred (1–4 years) and white circles indicate no occurrence. Temperature data were obtained from the Mesh Climate Value 2010 product provided by the Meteorological Agency of Japan, which is a contiguous nationwide grid of 1-km2 squares with 30-year (1981–2010) mean monthly temperatures (https://nlftp.mlit.go.jp/ksj/gml/datalist/KsjTmplt-G02.html). These temperature data were predicted considering elevation effects. Kawamura et al. (2016) showed that temperature positively affected nightjar abundance within a temperature range of 15–19°C, which includes our sites.


[bookmark: _Hlk113868866]Appendix S3. Survey site area effects on nightjar occupancy

Table S3.1. Results for the model in which the area of the survey site was included as an explanatory variable rather than as an offset term. Data were extracted only from harvested sites. We constructed a generalized linear mixed model (family = binomial, link function = cloglog) with nightjar occurrence/non-occurrence as the response variable, elevation and logarithmically transformed area of each site [log(Area)] as explanatory variables, and site ID as a random effect. Abbreviations: 95%CI.l and 95%CI.u, lower and upper 95% confidence interval limits, respectively.
	
	Coefficient
	SE 
	z value 
	Wald p
	95%CI.l
	95%CI.u

	Intercept
	–2.08
	7.28
	–0.29
	0.775
	
	

	log(Area)
	–0.40
	3.67
	–0.11
	0.914
	–7.53
	12.42

	Elevation    
	–1.81
	0.50
	–3.63
	0.000
	–3.32
	-0.85




[bookmark: _Hlk113871729]Appendix S4. Different sets of random effects

Table S4.1. Comparison of harvest/non-harvest models accounting for differences among survey sites and survey years as random effects. (a) Only survey site was used as a random intercept, to account for pseudoreplication caused by repeated surveys at the same site (random site effect). (b) Only survey year was used as a random intercept, to account for annual variation in nightjar abundance (random year effect). (c) Both survey site and year were used as random intercepts.
	(a)
	Fixed effects
	Estimate
	SE
	
	(b)
	Fixed effects
	Estimate
	SE
	
	(c)
	Fixed effects
	Estimate
	SE

	
	Intercept
	–6.37
	1.12
	
	
	Intercept
	–6.22
	0.92
	
	
	Intercept
	–6.37
	1.12

	
	Harvest
	1.47
	0.86
	
	
	Harvest
	1.43
	0.72
	
	
	Harvest
	1.47
	0.86

	
	Elevation
	–1.83
	0.51
	
	
	Elevation
	–1.78
	0.44
	
	
	Elevation
	–1.83
	0.51

	
	Random effects
	Variance
	SD
	
	
	Random effects
	Variance
	SD
	
	
	Random effects
	Variance
	SD

	
	Site
	0.28
	0.53
	
	
	Year
	0
	0
	
	
	Site
	0.28
	0.53

	
	
	
	Year
	0
	0




Appendix S5. Detailed harvest/non-harvest model estimates

[bookmark: _Hlk118121935]Table S5.1. Model selection results for the harvest/non-harvest model. Each row represents a model. Estimates of each explanatory variable and AIC for each model are shown. Harvest indicates the categorical explanatory variable of harvested sites compared to unharvested sites (Intercept represents the non-harvested sites).
	Model rank
	Explanatory variables
	　
	AIC
	[bookmark: _Hlk113870575]ΔAIC

	
	Intercept
	Elevation
	Harvest
	
	
	

	1
	–6.37
	–1.83
	1.47
	
	72.81
	0.00

	2
	–5.08
	–1.42
	
	　
	74.25
	1.44

	3
	–5.13
	
	
	
	84.34
	11.53

	4
	–5.76
	
	0.72
	
	85.82
	13.01










Results and interpretation	
Among the four constructed models, two models had ΔAIC values < 2, both of which included elevation. By contrast, harvesting treatment was included in the best model, but not in the second best model. The best model showed nightjar occupancy probability tended to be high in harvested sites compared to in non-harvested sites, but not significant at the 5% level. Thus, the effects of harvesting treatment had less statistical support than those of elevation.

Table S5.2. Model selection results for the young forest cover model. Each row represents a model. Estimates of each explanatory variable and AIC for each model are shown. Plantation indicates the categorical explanatory variable of harvested sites compared to unharvested sites (Intercept represents the natural forest sites).
	Model rank
	Explanatory variables
	
	AIC
	ΔAIC

	
	Intercept
	Elevation
	Plantation
	500-m YFC
	
	
	

	1
	-3.07
	-1.09
	-3.33
	1.96
	
	65.42
	0.00

	2
	-5.61
	-1.70
	
	0.99
	
	67.45
	2.02

	3
	-0.46
	
	-6.91
	3.20
	
	67.51
	2.08

	4
	-5.08
	-1.42
	
	
	
	74.25
	8.83

	5
	-5.50
	-1.54
	0.44
	
	
	76.06
	10.64

	6
	-5.69
	
	
	1.45
	
	79.52
	14.09

	7
	-5.13
	
	
	
	
	84.34
	18.91

	8
	-3.65
	
	-1.68
	
	
	84.62
	19.19



Results and interpretations
Among the four constructed models, only the best model had ΔAIC values < 2, in which included elevation, forest type (plantation), and 500-m YFC as explanatory variables.
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