Supplementary material
Table S1: Overview of the 26 GPS collared mountain hares, showing the hare ID, study area, sex, number of GPS days and positions, the GPS fix rate, and the overall home range size (95% Kernel Density Estimate) and core (50% KDE) home range size.
	Hare ID
	Study area
	Sex
	Number of GPS days
	Number of GPS positions
	GPS fix rate (h)
	95% KDE
	50% KDE

	Amund
	Tydal
	male
	760
	8981
	3.5
	232
	43

	Aud-Unn
	Stor-Elvdal
	female
	56
	2329
	2
	148
	28

	Caroline
	Stor-Elvdal
	female
	72
	677
	2.5
	199
	46

	Froya
	Tydal
	female
	752
	9021
	2
	103
	23

	Fru Sekne
	Tydal
	female
	408
	6524
	2
	65
	11

	Hans
	Tydal
	male
	39
	244
	3.5
	231
	37

	Helene
	Stor-Elvdal
	female
	418
	6432
	2
	80
	16

	Huka
	Stor-Elvdal
	female
	474
	4262
	2.5
	298
	39

	Jorgen
	Tydal
	male
	406
	5753
	2.5
	144
	35

	Julie
	Stor-Elvdal
	female
	413
	6668
	2
	43
	10

	Kari
	Tydal
	female
	107
	999
	2.5
	44
	7

	Lars Kristian
	Tydal
	male
	321
	2103
	3.5
	116
	26

	Lia
	Tydal
	female
	449
	6916
	2
	151
	25

	Lita
	Tydal
	female
	401
	6453
	2
	120
	19

	Ludvik
	Tydal
	male
	434
	6881
	2
	363
	77

	Miljam
	Stor-Elvdal
	female
	417
	6557
	2
	116
	22

	Nordlys
	Tydal
	male
	289
	5070
	2
	83
	12

	Oda
	Stor-Elvdal
	female
	105
	984
	2.5
	214
	57

	Romeo
	Stor-Elvdal
	male
	36
	1938
	2
	215
	22

	Ruth
	Tydal
	female
	332
	5104
	2
	184
	25

	Simen
	Stor-Elvdal
	male
	111
	3053
	2
	216
	28

	Tim
	Tydal
	male
	304
	2034
	3.5
	157
	28

	Tom
	Stor-Elvdal
	male
	137
	3341
	2
	326
	66

	Torkild
	Tydal
	male
	19
	432
	2
	296
	43

	Tuur
	Stor-Elvdal
	male
	732
	8648
	3.5
	287
	28

	Vetle
	Tydal
	male
	391
	6172
	2
	97
	22






Table S2: Overview of the model selection for the analysis of monthly range sizes (in ha) by 26 mountain hares in Norway. We created 4 candidate models, including an intercept only model, a model including sex and month, a model including the smooth terms of elevation, terrain ruggedness and the proportion of spruce forest within the home range, and a full model with all predictor variables. Models are ranked by AICc. Individual ID and study sites were included as random intercept in all analyses.
	Model
	Predictor variables
	df
	logLik
	AICc
	delta AIC
	AIC weight

	Full 
	sex + s(elevation) + s(terrain ruggedness) + s(spruce forest proportion) + s(month, by = sex)
	13
	-133.318
	294.1
	0
	1

	Landscape
	s(elevation) + s(terrain ruggedness) + s(spruce forest proportion) 
	10
	-165.276
	351.4
	57.31
	0

	Sex and month
	sex + s(month, by = sex)
	7
	-228.804
	472.1
	177.93
	0

	Intercept only 
	1
	4
	-278.238
	564.6
	270.51
	0














Table S3: Overview of the model selection for the analysis of distance moved by 26 mountain hares in Norway, estimated as straight-line distance between consecutive GPS positions. We created 5 candidate models for each season that were ranked by AICc. Individual ID and study sites were included as random intercept in all analyses.
	Model
	Predictor variables
	df
	logLik
	AICc
	delta AIC
	AIC weight

	Spring
	
	
	
	
	
	

	Full
	fix rate h + sex + s(terrain ruggedness) + land cover + s(elevation) + s(hour, bs = "cc", k = 12) + te(hour, temperature) + te(hour, snow depth) + te(hour, log(daily rain+1)) + te(hour, wind speed) + te(hour, log(daily snowfall+1))
	28
	-19289
	38633
	0.0
	1.00

	Full without sex 
	fix rate h + s(terrain ruggedness) + land cover + s(elevation) + s(hour, bs = "cc", k = 12) + te(hour, temperature) + te(hour, snow depth) + te(hour, log(daily rain+1)) + te(hour, wind speed) + te(hour, log(daily snowfall+1))
	27
	-19299
	38652
	18.5
	0.00

	Landscape 
	fix rate h + sex + s(terrain ruggedness) + land cover + s(elevation) + s(hour, bs = "cc", k = 12)
	15
	-19446
	38922
	288.4
	0.00

	Basic
	fix rate h + sex + s(hour, bs = "cc", k = 12)
	8
	-19457
	38930
	296.2
	0.00

	Intercept only 
	1
	4
	-23767
	47543
	8909.2
	0.00

	
	
	
	
	
	
	

	Summer
	
	
	
	
	
	

	Full without sex 
	fix rate h + s(terrain ruggedness) + land cover + s(elevation) + s(hour, bs = "cc", k = 12) + te(hour, temperature) + te(hour, log(daily rain+1)) + te(hour, wind speed)
	23
	-19287
	38620
	0.0
	0.66

	Full
	fix rate h + sex + s(terrain ruggedness) + land cover + s(elevation) + s(hour, bs = "cc", k = 12) + te(hour, temperature) + te(hour, snow depth) + te(hour, log(daily rain+1)) + te(hour, wind speed) + te(hour, log(daily snowfall+1))
	24
	-19287
	38622
	1.4
	0.34

	Landscape 
	fix rate h + sex + s(terrain ruggedness) + land cover + s(elevation) + s(hour, bs = "cc", k = 12)
	15
	-19348
	38726
	105.2
	0.00

	Basic
	fix rate h + sex + s(hour, bs = "cc", k = 12)
	8
	-19472
	38960
	339.5
	0.00

	Intercept only 
	1
	4
	-22363
	44733
	6112.9
	0.00

	
	
	
	
	
	
	

	Fall
	
	
	
	
	
	

	Full without sex 
	fix rate h + s(terrain ruggedness) + land cover + s(elevation) + s(hour, bs = "cc", k = 12) + te(hour, temperature) + te(hour, snow depth) + te(hour, log(daily rain+1)) + te(hour, wind speed) + te(hour, log(daily snowfall+1))
	27
	-14309
	28672
	0.0
	0.72

	Full
	fix rate h + sex + s(terrain ruggedness) + land cover + s(elevation) + s(hour, bs = "cc", k = 12) + te(hour, temperature) + te(hour, snow depth) + te(hour, log(daily rain+1)) + te(hour, wind speed) + te(hour, log(daily snowfall+1))
	28
	-14309
	28674
	1.8
	0.29

	Landscape 
	fix rate h + sex + s(terrain ruggedness) + land cover + s(elevation) + s(hour, bs = "cc", k = 12)
	15
	-14392
	28814
	142.0
	0.00

	Basic
	fix rate h + sex + s(hour, bs = "cc", k = 12)
	8
	-14487
	28990
	317.9
	0.00

	Intercept only 
	1
	4
	-16505
	33018
	4346.7
	0.00

	
	
	
	
	
	
	

	Winter
	
	
	
	
	
	

	Full without sex 
	fix rate h + s(terrain ruggedness) + land cover + s(elevation) + s(hour, bs = "cc", k = 12) + te(hour, temperature) + te(hour, snow depth) + te(hour, log(daily rain+1)) + te(hour, wind speed) + te(hour, log(daily snowfall+1))
	27
	-21354
	42761
	0.0
	0.69

	Full
	fix rate h + sex + s(terrain ruggedness) + land cover + s(elevation) + s(hour, bs = "cc", k = 12) + te(hour, temperature) + te(hour, snow depth) + te(hour, log(daily rain+1)) + te(hour, wind speed) + te(hour, log(daily snowfall+1))
	28
	-21353
	42763
	1.6
	0.31

	Landscape 
	fix rate h + sex + s(terrain ruggedness) + land cover + s(elevation) + s(hour, bs = "cc", k = 12)
	15
	-21538
	43107
	345.2
	0.00

	Basic
	fix rate h + sex + s(hour, bs = "cc", k = 12)
	8
	-21700
	43416
	654.7
	0.00

	Intercept only 
	1
	4
	-25857
	51723
	8961.2
	0.00


















Table S4: Model estimates for parametric coefficients and smooth terms of the most parsimonious additive mixed-effects model investigating monthly range areas, estimated as 95% Kernel density estimates (KDE), of mountain hares. SE = standard error, edf = estimated degrees of freedom, Ref.df = reference degrees of freedom, Chi.sq = chi square. Informative parameters are in bold.
	Parametric coefficients
	Estimate
	SE
	z value
	p-value

	Intercept
	4.24
	0.10
	41.727
	< 0.001

	sex male
	0.73
	0.15
	4.961
	< 0.001

	
	
	
	
	

	Smooth terms
	edf
	Ref.df
	Chi.sq
	p-value

	s(elevation)
	7.06
	7
	26.529
	< 0.001

	s(terrain ruggedness)
	4.31
	4
	10.437
	< 0.001

	s(proportion of spruce forest)
	6.59
	7
	22.767
	< 0.001

	s(month) × sex female
	3.89
	10
	5.492
	< 0.001

	s(month) × sex male
	3.95
	10
	3.519
	< 0.001















Table S5: Model estimates for parametric coefficients and smooth terms of the most parsimonious additive mixed-effects model investigating distance moved by mountain hares. SE = standard error, edf = estimated degrees of freedom, Ref.df = reference degrees of freedom, Chi.sq = chi square. Informative parameters are in bold.
	 
	Spring
	Summer
	Fall
	Winter

	Parametric coefficients
	Estimate
	SE
	z value
	p-value
	Estimate
	SE
	z value
	p-value
	Estimate
	SE
	z value
	p-value
	Estimate
	SE
	z value
	p-value

	Intercept
	3.76
	0.07
	57.78
	< 0.001
	3.89
	0.08
	48.26
	< 0.001
	3.15
	0.06
	52.80
	< 0.001
	3.67
	0.24
	15.02
	< 0.001

	fix rate h2.5
	0.01
	0.13
	0.05
	0.959
	-0.26
	0.17
	-1.50
	0.134
	0.56
	0.18
	3.09
	0.002
	0.56
	0.61
	0.92
	0.359

	fix rate h3.5
	0.11
	0.16
	0.74
	0.461
	0.08
	0.19
	0.41
	0.679
	0.97
	0.14
	7.05
	< 0.001
	0.57
	0.58
	1.00
	0.318

	sexM
	0.67
	0.11
	6.25
	< 0.001
	 
	
	
	 
	 
	
	
	 
	
	
	
	

	land cover other
	0.12
	0.03
	3.46
	0.001
	-0.07
	0.03
	-2.31
	0.021
	0.25
	0.04
	7.19
	< 0.001
	-0.11
	0.03
	-3.32
	0.001

	land cover pine
	0.08
	0.03
	2.31
	0.021
	0.05
	0.04
	1.40
	0.161
	0.26
	0.05
	5.73
	< 0.001
	0.10
	0.04
	2.64
	0.008

	land cover spruce
	0.03
	0.03
	1.03
	0.305
	-0.16
	0.04
	-4.08
	< 0.001
	0.03
	0.04
	0.70
	0.485
	-0.04
	0.04
	-1.16
	0.244

	
	
	
	
	 
	 
	
	
	 
	 
	
	
	 
	
	
	
	

	Smooth terms
	edf
	Ref.df
	Chi.sq
	p-value
	edf
	Ref.df
	Chi.sq
	p-value
	edf
	Ref.df
	Chi.sq
	p-value
	edf
	Ref.df
	Chi.sq
	p-value

	s(terrain ruggedness)
	1.82
	1.82
	1.23
	0.204
	8.14
	8.14
	9.60
	< 0.001
	7.48
	7.48
	7.85
	< 0.001
	8.77
	8.77
	27.47
	< 0.001

	s(elevation)
	7.58
	7.58
	4.85
	< 0.001
	8.19
	8.20
	17.64
	< 0.001
	8.03
	8.03
	10.36
	< 0.001
	7.67
	7.67
	14.80
	< 0.001

	s(hour)
	9.08
	10.00
	35.66
	< 0.001
	9.21
	10.00
	284.20
	< 0.001
	9.36
	10.00
	43.15
	< 0.001
	9.07
	10.00
	58.41
	< 0.001

	te(hour,temperature)
	15.61
	15.61
	10.33
	< 0.001
	5.79
	5.79
	12.46
	< 0.001
	8.46
	8.46
	5.68
	< 0.001
	18.28
	18.28
	10.03
	< 0.001

	te(hour,wind speed)
	4.26
	20.00
	1.93
	< 0.001
	5.17
	20.00
	3.48
	< 0.001
	8.16
	20.00
	1.45
	< 0.001
	6.28
	20.00
	0.99
	< 0.001

	te(hour,log(daily rain + 1))
	4.78
	20.00
	3.52
	< 0.001
	0.00
	20.00
	0.00
	0.36
	4.47
	20.00
	1.77
	< 0.001
	2.07
	14.00
	0.61
	< 0.001

	te(hour,snow depth)
	9.23
	20.00
	2.91
	< 0.001
	 
	
	
	 
	11.74
	20.00
	5.28
	< 0.001
	17.47
	20.00
	8.95
	< 0.001

	te(hour,log(daily snowfall +1)) 
	5.36
	20.00
	1.67
	< 0.001
	 
	 
	 
	 
	11.85
	20.00
	4.17
	< 0.001
	8.98
	20.00
	5.80
	< 0.001




