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Changes in over-winter prey availability, rather than winter climate, are associated with a long-term decline in a northern Tawny Owl population.
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Table S1a. List of candidate models for Tawny Owl territory number. The initial full model was inclusive of all predictor variables (i.e. small mammal (SM) abundance, snow days, year and mean winter temperature). All predictor variables were scaled. The models highlighted in bold are the best models (top models) with ∆AICc < 2.

	Model: Population size ~
	df
	logLik
	AICc
	∆AICc
	weight

	SM abundance + Snow days + Year
	5
	-134.10
	279.96
	0.00
	0.34

	SM abundance + Mean winter temperature + Year
	5
	-134.56
	280.88
	0.92
	0.22

	SM abundance + Snow days + Mean winter temperature + Year
	6
	-133.89
	282.33
	2.37
	0.11

	SM abundance + Snow days
	4
	-136.79
	282.73
	2.77
	0.09

	SM abundance
	3
	-138.15
	282.96
	3.00
	0.08

	SM abundance + Year
	4
	-136.95
	283.05
	3.08
	0.07

	SM abundance + Mean winter temperature 
	4
	-137.08
	283.31
	3.35
	0.06

	SM abundance + Snow days + Mean winter temperature
	5
	-136.75
	285.26
	5.30
	0.02

	Year
	3
	-141.82
	290.31
	10.35
	0.00

	Mean winter temperature + Year
	4
	-140.64
	290.42
	10.45
	0.00

	Snow days + Year
	4
	-140.89
	290.92
	10.96
	0.00

	Null
	2
	-143.59
	291.50
	11.54
	0.00

	Snow days + Mean winter temperature + Year
	5
	-140.58
	292.93
	12.97
	0.00

	Mean winter temperature
	3
	-143.33
	293.32
	13.36
	0.00

	Snow days
	3
	-143.43
	293.53
	13.57
	0.00

	Snow days + Mean winter temperature
	4
	-143.33
	295.80
	15.84
	0.00




Table S1b. List of candidate models for Tawny Owl proportion of breeders. The initial full model was inclusive of all predictor variables (i.e. small mammal (SM) abundance, snow days, year and mean winter temperature). All predictor variables were scaled. The model highlighted in bold is the best model (top model) with ∆AICc < 2.

	Model: Proportion of breeders~
	df
	logLik
	AICc
	∆AICc
	weight

	SM abundance + Mean winter temperature + Year
	4
	-123.78
	256.70
	0.00
	0.60

	SM abundance + Snow days + Year + Mean winter temperature
	5
	-123.59
	258.95
	2.25
	0.19

	SM abundance + Year + Snow days
	4
	-124.92
	258.99
	2.29
	0.19

	SM abundance + Year
	3
	-128.80
	264.27
	7.57
	0.01

	SM abundance + Mean winter temperature
	3
	-132.79
	272.25
	15.55
	0.00

	SM abundance 
	2
	-134.33
	272.98
	16.28
	0.00

	SM abundance + Snow days
	3
	-133.35
	273.36
	16.66
	0.00

	SM abundance + Snow days + Mean winter temperature
	4
	-132.79
	274.73
	18.03
	0.00

	Mean winter temperature + Year
	3
	-139.06
	284.80
	28.10
	0.00

	Snow days + Mean winter temperature + Year
	4
	-138.93
	287.01
	30.31
	0.00

	Year
	2
	-141.80
	287.93
	31.23
	0.00

	Snow days + Year
	3
	-140.76
	288.18
	31.48
	0.00

	Null
	1
	-150.04
	302.19
	45.49
	0.00

	Mean winter temperature
	2
	-149.74
	303.81
	47.11
	0.00

	Snow days
	2
	-150.04
	304.40
	47.70
	0.00

	Snow days + Mean winter temperature
	3
	-149.11
	304.88
	48.18
	0.00





Table S1c. List of candidate models for Tawny Owl population productivity. The initial full model was inclusive of all predictor variables (i.e. small mammal (SM) abundance, snow days, year and mean winter temperature). All predictor variables were scaled. The models highlighted in bold is the best model (top model) with ∆AICc < 2.

	Model: Population productivity ~
	df
	logLik
	AICc
	∆AICc
	weight

	SM abundance + Mean winter temperature + Year
	5
	-178.49
	368.74
	0.00
	0.59

	SM abundance + Snow days + Year + Mean winter temperature
	6
	-178.44
	371.43
	2.69
	0.15

	SM abundance + Year 
	4
	-181.30
	371.75
	3.01
	0.13

	SM abundance + Snow days + Year
	5
	-180.17
	372.11
	3.36
	0.11

	SM abundance
	3
	-184.95
	376.58
	7.83
	0.01

	SM abundance + Mean winter temperature
	4
	-184.72
	378.58
	9.84
	0.00

	SM abundance + Snow days
	4
	-184.95
	379.05
	10.30
	0.00

	SM abundance + Snow days + Mean winter temperature
	5
	-184.44
	380.64
	11.90
	0.00

	Year
	3
	-188.95
	384.58
	15.83
	0.00

	Mean winter temperature + Year
	4
	-188.00
	385.14
	16.40
	0.00

	Snow days + Mean winter temperature + Year
	5
	-187.35
	386.47
	17.73
	0.00

	Snow days + Year
	4
	-188.92
	386.98
	18.24
	0.00

	Null
	2
	-192.21
	388.75
	20.01
	0.00

	Snow days
	3
	-191.99
	390.64
	21.90
	0.00

	Mean winter temperature
	3
	-192.19
	391.05
	22.30
	0.00

	Snow days + Mean winter temperature
	4
	-191.29
	391.71
	22.97
	0.00



Table S2: sum of weights associated with the predictor variables of the candidate models obtained from the multi-model inference approach used for population size (PS), proportion of breeders (PROPB) and for population productivity (PROD). The relative importance of each variable is given by their weight (w). 
	Variable
	w (PS)
	w (PROPB)
	w (PROD)

	Small mammal abundance
	0.99
	1.00
	1.00

	Year
	0.75
	1.00
	0.98

	Snow days
	0.56
	0.39
	0.27

	Mean winter temperature
	0.41
	0.80
	0.75







Table S3: Coefficients and R-squared value (R2) of a linear model showing the effect of environmental variables on mean brood size (calculated as total number of fledglings / breeding pairs).
	Mean brood size
	β
	SE
	t
	p

	(Intercept)
	2.340
	0.104
	22.690
	< 0.001

	Year
	-0.171
	0.114
	-1.506
	0.141

	Snow days
	0.379
	0.174
	2.183
	0.04

	Small mammal abundance
	0.268
	0.109
	2.455
	0.02

	Mean winter temperature
	0.402
	0.171
	2.358
	0.02

	R2 = 0.34
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