Table 1. 
The summary of individual bears and the number of GPS locations and annual home range size based on MCP (Maximum Convex Polygon) of female brown bears in the Northern Hokkaido, Japan.

	Bear ID
	Weight (kg)
	Age*
	Number of GPS locations
	Annual
Home range size

	F1
	125
	21.7
	1,998
	339.18 

	F2
	61
	2.4
	1,303
	52.93 

	F3
	119
	13.6
	1,378
	29.56 

	F4
	116
	5.1
	1,733
	20.23 

	F5
	> 200**
	10.7
	2,053
	46.09 

	Mean
	　
	　
	1,693
	97.60 

	SD
	
	
	345
	135.67 

	Total
	　
	　
	8,465
	487.98 


* Estimated by measuring DNA methylation levels in the blood.
** Imprecise measure due to limitation of weighing device.


Table 2 
Habitat covariates in resource selection function (RSF) models to investigate habitat selection by female brown bears in the northern Hokkaido.
	Variable
	Description
	Label
	Data type and range

	Vegetations reclassified from National Actual Vegetation Map 

	Alpine
	Forest covers  
	Alp
	Dummy coded 1 or 0 

	Subalpine
	
	Subalp
	Dummy coded 1 or 0 

	Mixforest_decidious
	
	Mix_deci
	Dummy coded 1 or 0 

	Mixforest_coniferous
	
	Mix_Coni
	Dummy coded 1 or 0 

	Wet forest
	
	Wet_for
	Dummy coded 1 or 0 

	Secondary forest
	
	2nd_for
	Dummy coded 1 or 0 

	Plantation
	
	Plant
	Dummy coded 1 or 0 

	Natural grassland
	Regenerating open lands maintained by both natural and anthropogenic disturbance
	N_grass
	Dummy coded 1 or 0 

	Bamboo grassland
	
	B_grass
	Dummy coded 1 or 0 

	Coastal area
	
	Coast
	Dummy coded 1 or 0 

	Wetland
	
	Wetland
	Dummy coded 1 or 0 

	Agriculture land
	Human-settled open lands
	Ag_land
	Dummy coded 1 or 0 

	Residential area
	
	Resi_area
	Dummy coded 1 or 0 

	Terrains generated from DEM (Digital Elevation Model)

	Elevation
	Elevation
	Elev
	Continuous 4.7-539.3 (mean=176.3m)

	Ruggedness
	Terrain ruggedness
	Rugg
	Continuous 0-10.7

	Slope
	Slope
	Slope
	Continuous 0-52.6

	Soil wetness
	Compound Topographic Index
	CTI
	Continuous 2.3-17.2

	Solar radiation
	Wh/m² calculated in the mid-day for each season (1th in May, July, September, November)
	Solar_spr
	Continuous 1917.7-5298.6

	
	
	Solar_Esum
	Continuous 4544.1-5974.3

	
	
	Solar_Lsum
	Continuous 1062.0-4548.7

	
	
	Solar_autm
	Continuous 258.2-193701

	Aspects
	Classified 9 terrain aspects
	Flat, North, N_east, East, S_east, South, S_west, West, N_west
	Dummy coded 1 or 0

	Distances measured of Euclidean distance to the nearest linear landscape
	

	Stream
	Distance from stream
	Dis_Stream
	Continuous 0-269 (mean=62.4m)

	River
	Distance from river
	Dis_River
	Continuous 0-1908 (mean=374.9m)

	Forest Edge
	Distance from forest edge
	Dis_F_edge
	Continuous 0-1204 (mean=261.4m)

	Ridge
	Distance from ridges
	Dis_Ridge
	

	Forest road
	Distance from forest road
	Dis_F_Rd
	Continuous 0-2651 (mean=365.8m)

	Open road
	Distance from open road
	Dis_O_Rd
	Continuous 0-3592 (mean=791.7m)

	National road
	Distance from National Road
	Dis_N_Rd
	Continuous 0-12435 (mean=3360.3m)

	Residential area
	Distance from residential areas (Resi_land)
	Dis_Resi
	Continuous 0-6866
(mean=2078.0m)

	Agriculture & residential areas
	Distance from human dominated lands (Ag_land+Resi_land)
	Dis_HDall
	Continuous 0-5356 (mean=1541.4m)


*All distance variables include variables transformed by exponential decay function (ex01, ex005) and quadratic term

Table 3 
Modeling process for habitat selection of brown bears in northern Hokkaido Island. Variables were selected on step forward manner according to AIC (Akaike's Information Criterion) and ΔAIC (difference from AIC of the best seasonal model) and the number of variables with significance.
	Model structure
	AIC
	ΔAIC
	df
	no. of p<0.001

	Spring (obs = 10,768)
	
	
	
	

	Subalp+Wet_for+Plant+South+West++Rugg+Dis_Stream+Dis_Ridge+(Dis_F_Rd)ex01+Dis_O_Rd+(Dis_O_Rd)²+Dis_Hall
	9458.33
	0.00 
	13
	13

	Subalp+Wet_for+Plant+South+West++Rugg+Dis_Stream+Dis_Ridge+Dis_F_Rd+Dis_O_Rd+(Dis_O_Rd)²+Dis_Hall+ (Dis_Hall)²
	9682.11
	131.31 
	13
	12

	Subalp+Wet_for+Plant+South+West++Rugg+Dis_Stream+Dis_Ridge+(Dis_F_Rd)ex01+Dis_O_Rd+(Dis_O_Rd)²
	9889.00
	338.20 
	12
	12

	Subalp+Wet_for+Plant+South+West++Rugg+Dis_Stream+Dis_Ridge+Dis_O_Rd+(Dis_O_Rd)²
	9993.65
	535.32 
	11
	11

	Subalp+Wet_for+Plant+Ag_land+South+West++Rugg+Dis_Stream+Dis_O_Rd+(Dis_O_Rd)²
	10012.29
	553.96 
	11
	10

	Subalp+Wet_for+B_grass+Plant+Ag_land+South+West+Rugg+Dis_Stream
	10486.35
	1028.02 
	10
	9

	Subalp+Wet_for+B_grass+Plant+Ag_land+South+West+Rugg+(Rugg)²
	10531.30
	1072.97 
	10
	9

	Mix_deci+Subalp+Wet_for+B_grass+Plant+Ag_land+South+West+Rugg
	10532.94
	1074.61 
	10
	9

	Mix_deci+Subalp+Wet_for+B_grass+Plant+Ag_land+South+West
	10900.30
	1441.97 
	9
	9

	Mix_deci+Subalp+Wet_for+B_grass+Plant+Ag_land
	11028.71
	1570.38 
	7
	7

	
	
	
	
	

	
	
	
	
	

	Early summer (obs = 11,551)
	
	
	
	

	Mix_deci+Mix_coni+Wet_for+Plant+Ag_land+North+N_west+Dis_F_edge+(Dis_F_edge)²+Dis_River + (Dis_River)²+Dis_Hall+ (Dis_Hall)²
	11389.98
	0
	14
	14

	Mix_deci+Mix_coni+Wet_for+Plant+Ag_land+North+N_west+Dis_F_edge+(Dis_F_edge)²+Dis_Hall+ (Dis_Hall)
	11455.23
	65.25
	12
	12

	Mix_deci+Mix_coni+Wet_for+Plant+Ag_land+North+N_west+Dis_F_edge+(Dis_F_edge)²+Elev + (Elev)²
	11529.13
	139.15
	12
	9

	Mix_deci+Mix_coni+Wet_for+Plant+Ag_land+North+N_west+Dis_F_edge+(Dis_F_edge)²+Dis_River + (Dis_River)²
	11558.50
	168.52
	12
	12

	Mix_deci+Mix_coni+Wet_for+Plant+Ag_land+North+N_west+Dis_F_edge+(Dis_F_edge)²
	11630.21
	240.23
	10
	10

	Mix_deci+Mix_coni+Wet_for+Plant+Ag_land+North+N_west+Dis_F_edge
	11650.28
	260.30
	9
	9

	Mix_deci+Mix_coni+Wet_for+Plant+Ag_land+North+N_west
	11659.39
	269.41
	8
	8

	Mix_deci+Mix_coni+Wet_for+Plant+Ag_land
	11695.54
	305.56
	6
	6

	
	
	
	
	

	Late summer (obs = 11,159)
	
	
	
	

	Alp+Subalp+Wet_for+Plant+N_Eest+Solar_Lsum+Dis_F_edge+Dis_Ridge+Dis_Stream+Dis_O_Rd+(Dis_Resi)ex01
	9842.71
	0
	12
	11

	Alp+Subalp+Wet_for+Plant+N_Eest+Solar_Lsum+Dis_F_edge+Dis_Ridge+Dis_Stream+Dis_O_Rd+Dis_Resi
	9658.96
	-183.75
	12
	10

	Alp+Subalp+Wet_for+Plant+N_Eest+Solar_Lsum+Dis_F_edge+Dis_Ridge+Dis_Stream+Dis_O_Rd
	10043.62
	200.92
	11
	10

	Alp+Subalp+Wet_for+Plant+N_Eest+Solar_Lsum+Dis_F_edge+Dis_Ridge+Dis_Stream
	10136.69
	293.99
	10
	9

	Alp+Subalp+Wet_for+Plant+N_Eest+Solar_Lsum+Dis_F_edge+Dis_Ridge
	10163.04
	320.34
	9
	8

	Alp+Subalp+Wet_for+Plant+N_Eest+Solar_Lsum+Dis_F_edge
	10198.22
	355.51
	8
	7

	Alp+Subalp+Wet_for+Plant+N_Eest+Solar_Lsum
	10349.57
	506.87
	7
	7

	Alp+Subalp+Wet_for+Plant+N_Eest
	10378.48
	535.78
	6
	6

	Alp+Subalp+Wet_for+Plant
	10391.23
	548.53
	5
	5

	
	
	
	
	

	Autumn (obs = 10,684)
	
	
	
	

	Subalp+Mix_coni+2nd_for+Plant+Ag_land+South+West+Rugg+Solar_autm+Dis_Resi+Dis_F_edge+Dis_F_Rd
	8188.86
	0
	12
	12

	Subalp+Mix_coni+2nd_for+Plant+Ag_land+South+West+Rugg+Solar_autm+Dis_O_Rd+Dis_F_edge
	8264.22
	75.36
	11
	11

	Subalp+Mix_coni+2nd_for+Plant+Ag_land+South+West+Rugg+Solar_autm+Dis_Resi+Dis_F_edge
	8202.51
	13.65
	11
	11

	Subalp+Mix_coni+2nd_for+Plant+Ag_land+South+West+Rugg+Solar_autm+Dis_Resi+Dis_F_Rd
	8238.11
	49.26
	11
	11

	Subalp+Mix_coni+2nd_for+Plant+Ag_land+South+West+Rugg+Solar_autm+Dis_Resi
	8245.00
	56.15
	10
	10

	Subalp+Mix_coni+2nd_for+Plant+Ag_land+South+West+Rugg+Solar_autm
	8339.24
	150.38
	9
	9

	Subalp+Mix_coni+2nd_for+Wet_for+Plant+Ag_land+South+West+Rugg+Solar_autm
	8341.19
	152.33
	11
	9

	Subalp+Mix_coni+2nd_for+Wet_for+Plant+Ag_land+South+West+Rugg
	8377.05
	188.20
	10
	9

	Subalp+Mix_coni+2nd_for+Wet_for+Plant+Ag_land+South+West
	8477.76
	288.90
	9
	8

	Subalp+Mix_coni+2nd_for+Wet_for+Plant+Ag_land
	8542.38
	353.52
	7
	7

	　
	　
	　
	　
	　



Table 4 
Selection coefficients of covariates using resource selection functions (RSFs) for seasonal habitat selection models (HSM) of brown bears in Hokkaido islands, Japan.


	Spring
Obs=11444, LR chi2=2177.7, Prob > chi2=0.000, Pseudo R2=0.1876

	Covariates
	Coef.
	Std.Err.
	z
	P>z   

	Subalp_for
	-2.367
	0.267
	-8.87
	0.000 

	Wet_for
	1.224
	0.114
	10.77
	0.000 

	Plant
	0.672
	0.079
	8.55
	0.000 

	South
	0.548
	0.067
	8.16
	0.000 

	South_west
	0.482
	0.069
	6.98
	0.000 

	Rugg
	0.296
	0.015
	19.33
	0.000 

	dis_Stream
	-0.004
	0.0007
	-6.63
	0.000 

	dis_Ridge
	-0.002
	0.0003
	-5.50
	0.000 

	Dis_F_Rd_ex01
	-1.503
	0.147
	-10.21
	0.000 

	Dis_O_Rd
	0.002
	0.0003
	9.10
	0.000 

	Dis_O_Rd_Q
	-0.000002
	0.0000002
	-11.90
	0.000 

	dis_HDall
	-0.0006
	0.00003
	-16.84
	0.000 

	Constant
	-1.625
	0.124
	-13.080
	0.000

	
	
	
	
	

	Early summer
Obs=11551, LR chi2=583.37, Prob > chi2=0.000, Pseudo R2=0.0488

	Covariates
	Coef.
	Std.Err.
	z
	P>z   

	Mix_deci
	0.414
	0.064
	6.44
	0.000 

	Mix_coni
	0.324
	0.075
	4.31
	0.000 

	Wet_for
	0.379
	0.131
	2.89
	0.004 

	Plant
	0.278
	0.091
	3.07
	0.002 

	Ag_land
	-2.481
	0.457
	-5.43
	0.000 

	North
	0.349
	0.088
	3.98
	0.000 

	West
	0.334
	0.0630
	5.30
	0.000 

	dis_F_edge
	0.001
	0.0003
	2.89
	0.004 

	dis_F_edge_Q
	-0.000001
	0.0000004
	-3.28
	0.001 

	dis_River
	0.001
	0.0003
	4.54
	0.000 

	dis_River_Q
	-0.000002
	0.0000004
	-6.18
	0.000 

	dis_HDall
	0.0007
	0.00009
	7.69
	0.000 

	dis_HDall_Q
	-0.0000002
	0.00000002
	-9.830
	0.000

	Constant
	-2.057
	0.100
	-20.52
	0.000






	Late summer
Obs=11159, LR chi2=859.72, Prob > chi2=0.000, Pseudo R2=0.0805

	Covariates
	Coef.
	Std.Err.
	z
	P>z   

	Alp
	4.497
	0.525
	8.57
	0.000 

	Subalp
	0.549
	0.068
	8.04
	0.000 

	Wet_for
	0.396
	0.108
	3.65
	0.000 

	Plant
	-0.514
	0.107
	-4.79
	0.000 

	North_east
	-0.482
	0.099
	-4.85
	0.000 

	Solar_Lsum
	-0.0003
	0.00005
	-5.90
	0.000 

	dis_F_edge
	-0.001
	0.0001
	-9.00
	0.000 

	dis_Ridge
	0.0004
	0.0001
	5.79
	0.000 

	dis_Stream
	-0.003
	0.001
	-4.83
	0.000 

	Dis_O_Rd
	-0.001
	0.0001
	-11.29
	0.000 

	Dis_Resi_ex05
	-8.682
	1.132
	-7.67
	0.000 

	Constant
	0.356
	0.180
	1.97
	0.048 

	
	
	
	
	

	Autumn
Obs=11159, LR chi2=583.37, Prob > chi2=0.000, Pseudo R2=0.0488

	Covariates
	Coef.
	Std.Err.
	z
	P>z   

	Subalp
	-0.994
	0.151
	-6.57
	0.000 

	Mix_coni
	0.368
	0.069
	5.31
	0.000 

	Wet_for
	0.457
	0.075
	6.08
	0.000 

	2nd_for
	0.370
	0.087
	4.25
	0.000 

	Plant
	-1.282
	0.160
	-8.03
	0.000 

	Ag_land
	-2.988
	0.584
	-5.11
	0.000 

	Rugg
	0.183
	0.017
	11.01
	0.000 

	Solar_autu
	0.0007
	0.00008
	8.40
	0.000 

	dis_F_edge
	-0.001
	0.0001
	-6.98
	0.000

	Dis_F_Rd
	-0.0004
	0.0001
	-3.85
	0.000 

	Dis_Resi
	-0.0002
	0.00003
	-7.79
	0.000 

	Constant
	-2.291
	0.121
	-18.900
	0.000






