Supplementary Table S1. Explanatory and time variables used in the univariable analysis of hurdle model and their correlation groups, Finland 1984-2009
	Explanatory variable
	time period (months)
	Correlation group (* chosen for multivariable analysis
	Estimate (p-value); hurdle model; 

zero part      :   negative binomial part
	Data obtained from

	Density of adult grouse per square km

      black grouse (Tetrao tetrix)
	t
	As per hcd
	-0.066 (<0.001)
	-0.17 (<0.001)
	Finnish Game and Fisheries Research Institute

	      capercaillie (Tetrao urogallus)
	t
	
	-0.017 (0.73)
	-0.27 (0.06)
	Finnish Game and Fisheries Research Institute

	      hazel grouse (Bonasa bonasia)
	t
	
	-0.064 (<0.05)
	-0.060 (0.31)
	Finnish Game and Fisheries Research Institute

	      willow grouse (Lagobus lagopus)
	t
	
	0.14 (0.10)
	-0.24 (0.37)
	Finnish Game and Fisheries Research Institute

	Density of hatch-year (juvenile) grouse per square km

      black grouse
	t
	
	0.044 (<0.05)
	0.022 (0.71)
	Finnish Game and Fisheries Research Institute

	      capercaillie
	t
	
	0.21 (<0.001)
	0.35 (<0.05)
	Finnish Game and Fisheries Research Institute

	      hazel grouse
	t
	
	0.047 (0.09)
	0.17 (<0.05)
	Finnish Game and Fisheries Research Institute

	      willow grouse
	t
	
	0.10 (0.15)
	-0.10 (<0.60)
	Finnish Game and Fisheries Research Institute

	Monthly mean temperature (°C)
	t
	1
	-0.059 (<0.001)
	0.038 (<0.20)
	Finnish Meteorological Institute

	
	t-1
	1
	0.17 (<0.001)
	0.13 (<0.001)
	

	
	t-2
	1 (*)
	0.25 (<0.001)
	0.28 (<0.001)
	

	
	t-3
	1
	0.10 (<0.001)
	0.21 (<0.001)
	

	
	t-4
	1
	0.070 (<0.001)
	0.080 (<0.001)
	

	
	t-5
	1
	0.050 (<0.001)
	0.037 (<0.25)
	

	
	t-6
	1
	0.0082 (0.28)
	0.18 (<0.001)
	

	
	May
	
	-0.0017 (0.94)
	-0.11 (0.07)
	

	
	June
	
	0.11 (<0.001)
	0.47 (<0.001)
	

	
	July
	
	0.097 (<0.001)
	-0.16 (<0.001)
	

	
	August
	
	0.044 (0.057)
	0.091 (0.18)
	

	Monthly precipitation (mm)
	t
	
	-0.0080 (<0.001)
	-0.021 (<0.001)
	Finnish Meteorological Institute

	
	t-1
	
	0.011 (<0.001)
	-0.014 (<0.05)
	

	
	t-2
	
	0.014 (<0.001)
	-0.0060 (0.12)
	

	
	t-3
	
	0.011 (<0.001)
	0.0092 (<0.05)
	

	
	t-4
	
	0.0029 (0.13)
	0.014 (<0.05)
	

	
	t-5
	
	-0.011 (<0.001)
	-0.0045 (0.46)
	

	
	t-6
	
	-0.012 (<0.001)
	0.030 (<0.001)
	

	
	May
	
	0.011 (<0.001)
	0.028 (<0.001)
	

	
	June
	
	0.0062 (<0.001)
	0.0045 (0.31)
	

	
	July
	
	0.0047 (<0.001)
	-0.025 (<0.001)
	

	
	August
	
	-0.0076 (<0.001)
	-0.014 (<0.001)
	

	Depth of snow cover on 15th of the month (cm)
	t-6
	
	0.029 (<0.001)
	0.028 (<0.001)
	Finnish Meteorological Institute

	
	March
	
	0.012 (<0.001)
	0.018 (<0.001)
	

	
	April
	
	0.013 (<0.001)
	0.045 (<0.001)
	

	Inhabitated area per total area (km2/km2)
	t
	2 
	-35.1 (<0.001)
	-48.3 (<0.001)
	Finnish Environment Institute

	Population centre area per total area (km2/km2)
	t
	2
	-26.9 (<0.001)
	-37.0 (<0.001)
	Finnish Environment Institute

	Agricultural area per total area (km2/km2)
	t
	2 (*)
	-6.1 (<0.001)
	-8.8 (<0.001)
	Finnish Environment Institute

	Summer cottage area per total area (km2/km2)
	t
	
	-58.5 (<0.001)
	-14.4  (0.56)
	Finnish Environment Institute

	Unsalted water per total area (km2/km2)
	t
	
	5.5 (<0.001)
	6.9 (<0.001)
	National Land Survey of Finland

	Regulated lake water area per area of land (hectares/km2)
	t
	
	0.14 (<0.001)
	0.13 (<0.05)
	Finnish Environment Institute

	Length of regulated water shore per total area  (km/km2)
	t
	
	2.6 (<0.05)
	2.6 (<0.05)
	Finnish Environment Institute

	Proportion of population working in agriculture
	t
	
	24.9 (<0.001)
	33.8 (<0.001)
	Ministry of Agriculture and Forestry

	Forestry area per total area (km2/km2)
	t
	3
	3.6 (<0.001)
	4.2 (<0.001)
	Finnish Forest Research Institute

	Pine forest area per total area (km2/km2)
	t
	3 (*)
	3.7 (<0.001)
	4.8 (<0.001)
	Finnish Forest Research Institute 

	Spruce forest area per total area (km2/km2)
	t
	3
	2.0 (<0.001)
	4.1 (<0.05)
	Finnish Forest Research Institute

	Swamp area per total area (hectares/km2)
	t
	
	0.024 (<0.001)
	0.0044 (0.76)
	Finnish Forest Research Institute

	Income per household (mean euros per unit of consumption)
	N/a
	
	-0.66 (<0.001)
	-3.9 (<0.001)
	Statistics Finland

	Number of cases in previous month (ln transformed)
	
	
	0.76 (<0.001)
	0.69 (<0.001)
	

	Number of cases in previous year (ln transformed)
	
	
	0.55 (<0.001)
	0.15 (<0.09)
	

	Month of notification 
	6
	
	ref.

 
	N/a
	N/a

	
	7
	
	 0.79 (<0.05)
	
	

	
	8
	
	3.1 (<0.001)
 
	
	

	
	9
	
	3.5 (<0.001)
 
	
	

	
	10
	
	2.3 (<0.001)

	
	

	Cyclic term of 12 months (1 year)
	sin12
	
	-5.6 (<0.001)
	-9.2 (<0.001)
	N/a

	
	cos12
	
	-0.71 (<0.001)
	-0.51 (<0.05)
	

	Cyclic term of 24 months (2 years)
	sin24
	
	0.0030 (0.65)
	1.03 (<0.05)
	

	
	cos24
	
	0.092 (0.36)
	1.69 (<0.001)
	

	Cyclic term of 36 months (3 years)
	sin36
	
	-0.22 (<0.001)
	-0.20 (0.13)
	

	
	cos36
	
	0.045 (0.43)
	0.66 (<0.001)
	

	Cyclic term of 48 months (4 years)
	sin48
	
	0.095 (0.11)
	-1.1 (<0.001)
	

	
	cos48
	
	0.046 (0.43)
	0.52 (<0.001)
	

	Cyclic term of 60 months (5 years)
	sin60
	
	-0.18 (<0.05)
	-0.02 (0.87)
	

	
	cos60
	
	0.18 (<0.05)
	-0.92 (<0.001)
	

	Cyclic term of 72 months (6 years)
	sin72
	
	0.19 (<0.05)
	0.42 (<0.05)
	

	
	cos72
	
	0.18 (<0.05)
	1.30 (<0.001)
	

	Cyclic term of 84 months (7 years)
	sin84
	
	-0.55 (<0.001)

	-1.21 (<0.001)
	N/a

	
	cos84
	
	0.087 (0.14)  
	-0.25 (0.10)
	

	Linear trend, knots at 1995 and 2002
	1984-1995
	
	1.67 (<0.001)
	2.6 (<0.001)
	

	
	1995-2002
	
	2.0 (<0.001)
	1.63 (<0.001)
	

	
	2002-2009
	
	1.04 (<0.001)
	0.15 (0.70)
	


