Table S1. Means and standard deviations of the explanatory variables characterizing areas where sandgrouse are absent (AbsBoth, a), where only P. orientalis is present (PresPtori, b), where only P. alchata is present (PresPtalc, c) and where both species are present (PresBoth, d). Sample size and letters coding each group of squares appear in brackets. 
	
	AbsBoth (4463,a)
	PresPtori (479,b)
	PresPtalc (180,c)
	PresBoth (190,d)
	
	
	

	Variables
	Mean
	SD
	Mean
	SD
	Mean
	SD
	Mean
	SD
	F
	p
	Bonferroni

	Wat
	1.53
	2.64
	1.42
	1.96
	1.07
	1.59
	1.87
	3.10
	3.26
	0.021
	c < d

	Cit
	0.39
	2.74
	0.01
	0.14
	0.04
	0.31
	0.00
	-
	5.15
	0.002
	a > b

	For
	17.30
	18.55
	5.14
	7.40
	3.05
	6.00
	2.59
	3.55
	140.72
	<0.001
	a > b, c, d

	Fru
	1.90
	4.57
	1.34
	3.95
	0.60
	2.01
	1.61
	4.69
	6.86
	<0.001
	a > c

	Oli
	4.21
	11.81
	6.30
	15.51
	5.02
	7.30
	4.76
	6.66
	4.62
	0.003
	a < b

	Mix
	10.26
	14.26
	7.04
	10.63
	3.83
	7.86
	3.30
	6.77
	33.46
	<0.001
	a > b, c, d; b > c, d 

	Shr
	22.42
	19.13
	17.42
	14.43
	11.78
	12.09
	18.03
	13.96
	30.59
	<0.001
	a > b, c, d; c < a, b, d 


	Pas
	5.31
	8.97
	3.41
	6.72
	2.56
	8.64
	1.60
	3.73
	21.72
	<0.001
	a > b, c, d

	Agr
	22.91
	24.23
	49.71
	23.94
	53.27
	20.31
	55.75
	20.11
	349.59
	<0.001
	a < b, c, d; b < d

	Vin
	1.36
	5.25
	2.40
	7.38
	12.44
	17.28
	5.22
	10.14
	187.05
	<0.001
	a < b, c, d, c > a, b, c; d > b


	Urb
	2.02
	5.38
	0.94
	2.05
	1.25
	2.39
	0.93
	2.11
	9.90
	<0.001
	a > b, d

	Rail
	1.61
	4.10
	1.95
	4.29
	2.54
	4.84
	2.07
	4.17
	4.21
	0.006
	c > a

	Road
	7.98
	9.54
	7.68
	8.48
	8.11
	8.25
	7.51
	7.81
	0.31
	0.820
	

	Dens06
	118.86
	538.87
	37.38
	114.87
	44.65
	68.48
	40.72
	76.86
	6.08
	<0.001
	a >b

	PGro
	2.74
	13.98
	0.20
	12.03
	4.50
	8.13
	3.33
	10.15
	6.52
	<0.001
	b < a, c, d 

	A
	684.11
	420.31
	710.37
	291.85
	623.37
	247.31
	536.32
	215.08
	10.45
	<0.001
	b > d; a > d

	AR
	471.72
	383.55
	225.10
	195.44
	102.78
	94.31
	154.16
	100.81
	160.47
	<0.001
	a > b, c, d; b > c

	S
	8.26
	8.10
	2.64
	2.64
	1.00
	1.11
	1.57
	1.30
	166.22
	<0.001
	a > b, c, d

	SR
	34.31
	18.87
	20.50
	13.39
	10.62
	9.28
	15.42
	9.87
	228.59
	<0.001
	a > b, c, d; b > c, d

	T
	13.23
	2.88
	13.50
	2.06
	14.47
	1.36
	14.40
	1.15
	22.78
	<0.001
	c > a, b; d > a, b 

	TJn
	1.15
	2.92
	0.74
	1.99
	1.14
	1.66
	1.26
	1.20
	3.43
	0.016
	a > b

	TJu
	29.86
	3.63
	31.52
	2.03
	33.15
	1.23
	32.65
	1.47
	116.77
	<0.001
	c > a, b, d; b < c, d

	P
	724.71
	332.62
	470.91
	85.27
	441.49
	64.21
	434.92
	65.11
	182.72
	<0.001
	a > b, c, d

	PSp
	189.43
	83.61
	131.84
	21.58
	124.75
	14.59
	122.99
	14.10
	150.26
	<0.001
	a > b, c, d

	PET
	727.18
	97.60
	739.21
	73.79
	775.39
	48.25
	773.10
	43.22
	30.37
	<0.001
	a > c, d; b < c, d

	AET
	488.25
	92.24
	409.95
	57.67
	402.49
	50.04
	397.05
	48.19
	214.85
	<0.001
	a > b, c, d

	Div
	1.76
	0.22
	1.64
	0.24
	1.57
	0.24
	1.56
	0.23
	117.11
	<0.001
	a > b, c, d; b > c, d

	NPa
	5184.19
	4903.48
	3951.15
	2505.45
	3519.69
	2469.12
	3986.05
	2428.86
	19.89
	<0.001
	a > b, c, d

	PSi
	0.18
	1.55
	0.04
	0.06
	0.07
	0.19
	0.04
	0.03
	2.14
	0.093
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Table S2. Candidate models for the probability of occurrence of pin-tailed sandgrouse (a) and black-bellied sandgrouse (b) for TC and LULCH factors. The best model (in bold) was the one with the lowest AICc (Akaike’s information criterion) and highest Akaike weight, and with VIF max <5 (highest variance-inflation factor in the set of explanatory variables for the candidate model). Models were built starting with the variable that explained more deviance of the data, and subsequently adding the variables that contributed the most to the deviance of the model. For models with VIF>5, we dropped the variable that contributed the least to AICc and model fit and produced a model with a VIF<5. Details for retaining or not variables are given for each step. Once we added all the variables belonging to each factor, we checked if by adding variables not retained in previous models the AICc decreased (i.e.:LULCH model for P.orientalis) until no further drop in AICc was possible. See Table 1 for variable codes, k is the number of estimated parameters.
a) Pterocles alchata
	Sp Model
	VIFmax
	Res.Dev.
	Exp.Dev.
	k
	AICc
	Details

	X+Y+XY+X2+Y2
	4.97
	2228.9
	16.99
	6
	2240.92
	Removing any of the spatial variables result in a model with higher AICc (less fit)



	TC Model
	VIFmax
	Res.Dev.
	Exp.Dev.
	k
	AICc
	weight

	S
	n.a.
	2134.2
	20.52
	2
	2138.20
	0.00

	S+P
	1.03
	1883.2
	29.86
	3
	1889.20
	0.00

	S+P+Tju
	1.2
	1739.8
	35.21
	4
	1747.81
	0.00

	S+P+Tju+T
	3.05
	1654.5
	38.38
	5
	1664.51
	1.00



	LULCH Model
	VIFmax
	Res.Dev.
	Exp.Dev.
	k
	AICc
	weight
	Details

	Agr
	
	2312
	13.90
	2
	2316.00
	0.00
	

	Agr+For
	1.07
	2173.5
	19.05
	3
	2179.50
	0.00
	

	Agr+For+Vin
	1.18
	2015.9
	24.92
	4
	2023.91
	0.00
	

	Agr+For+Vin+Div
	1.3
	1911.6
	28.81
	5
	1921.61
	0.00
	

	Agr+For+Vin+Div+Mix
	1.52
	1911.1
	28.83
	6
	1923.12
	0.00
	

	Agr+For+Vin+Div+Mix+Pas
	1.77
	1907.5
	28.96
	7
	1921.52
	0.00
	

	Agr+For+Vin+Div+Mix+Pas+Shr
	3.14
	1862.2
	30.65
	8
	1878.03
	0.00
	

	Agr+For+Vin+Div+Mix+Pas+Shr+Npa
	3.58
	1856.2
	30.87
	9
	1874.23
	0.00
	

	Agr+For+Vin+Div+Mix+Pas+Shr+Npa+Dens06
	3.89
	1853.3
	30.98
	10
	1873.34
	0.00
	

	Agr+For+Vin+Div+Mix+Pas+Shr+Npa+Dens06+Cit
	3.92
	1852.3
	31.02
	11
	1874.35
	0.00
	

	Agr+For+Vin+Div+Mix+Pas+Shr+Npa+Dens06+Cit+Urb
	4.06
	1851
	31.06
	12
	1875.06
	0.00
	

	Agr+For+Vin+Div+Mix+Pas+Shr+Npa+Dens06+Cit+Urb+Fru
	4.9
	1833.8
	31.70
	13
	1859.87
	0.00
	

	Agr+For+Vin+Div+Mix+Pas+Shr+Npa+Dens06+Cit+Urb+Fru+Rail
	4.98
	1829.2
	31.88
	14
	1857.28
	0.00
	

	Agr+For+Vin+Div+Mix+Pas+Shr+Npa+Dens06+Cit+Urb+Fru+Rail+PGro
	5.02
	1823.3
	32.10
	15
	1853.39
	0.02
	VIF>5. Mix is dropped to produce a model with VIF<5 and less AICc

	Agr+For+Vin+Div+Pas+Shr+Npa+Dens06+Cit+Urb+Fru+Rail+PGro
	3.48
	1823.4
	32.09
	14
	1851.48
	0.06
	

	Agr+For+Vin+Div+Pas+Shr+Npa+Dens06+Cit+Urb+Fru+Rail+Pgro+Oli
	5.1
	1823.1
	32.10
	15
	1853.19
	0.03
	VIF>5. Oli is dropped to produce a model with VIF<5 and less AICc

	Agr+For+Vin+Div+Pas+Shr+Npa+Dens06+Cit+Urb+Fru+Rail+Pgro+Road
	3.53
	1822.6
	32.12
	15
	1852.69
	0.03
	

	Agr+For+Vin+Div+Pas+Shr+Npa+Dens06+Cit+Urb+Fru+Rail+Pgro+Road+Wat
	3.71
	1818.1
	32.29
	16
	1850.20
	0.12
	Road is dropped to produce a model with less AICc

	Agr+For+Vin+Div+Pas+Shr+Npa+Dens06+Cit+Urb+Fru+Rail+Pgro+Wat
	3.68
	1818.7
	32.27
	15
	1848.79
	0.24
	Urb is dropped to produce a model with less AICc

	Agr+For+Vin+Div+Pas+Shr+Npa+Dens06+Cit+Fru+Rail+Pgro+Wat
	3.62
	1819.2
	32.25
	14
	1847.28
	0.50
	




	COMBINED MODEL
	VIFmax
	Res.Dev.
	Exp.Dev.
	k
	AICc
	weight
	Details

	X+Y+XY+X2+Y2+ S+P+Tju+T+Agr+For+Vin+Div+Pas+Shr+Npa+
Dens06+Cit+Fru+Rail+Pgro+Wat
	12.78
	1387.40
	48.33
	23
	1433.61
	0.02
	Model containing the variables included in the best model of each factor.T and Y are dropped to alleviate VIF and produce a model with less AICc

	X+XY+X2+Y2+ S+P+Tju+Agr+For+Vin+Div+Pas+Shr+Npa+
Dens06+Cit+Fru+Rail+Pgro+Wat
	3.92
	1388.70
	48.28
	21
	1430.87
	0.06
	

	X+XY+X2+Y2+ S+P+Tju+Agr+Vin+Div+Pas+Shr+Npa+
Dens06+Cit+Fru+Rail+Pgro+Wat
	3.53
	1389.30
	48.26
	20
	1429.46
	0.13
	For is dropped to produce a model with less AICc

	X+XY+X2+Y2+ S+P+Tju+Agr+Vin+Div+Pas+Shr+Npa+
Dens06+Cit+Fru+Rail+Pgro
	3.47
	1389.90
	48.24
	19
	1428.04
	0.25
	Wat is dropped to produce a model with less AICc

	X+XY+X2+Y2+ S+P+Tju+Agr+Vin+Div+Pas+Shr+Npa+
Dens06+Cit+Fru+Pgro
	3.38
	1391.80
	48.17
	18
	1427.93
	0.27
	Rail is dropped to produce a model with less AICc

	X+XY+X2+Y2+ S+P+Tju+Vin+Div+Pas+Shr+Npa+
Dens06+Fru+Pgro
	3.39
	1393.80
	48.09
	17
	1427.92
	0.27
	Cit is dropped to produce a model with less AICc



b) Pterocles orientalis
	Sp Model
	VIFmax
	Res.Dev.
	Exp.Dev.
	k
	AICc
	Details

	X+Y+XY+X2+Y2
	1.46
	3718.10
	7.56
	6
	3730.08
	Removing any of the spatial variables result in a model with higher AICc (less fit)



	TC Model
	VIFmax
	Res.Dev.
	Exp.Dev.
	k
	AICc
	weight

	P
	n.a.
	3345.80
	16.82
	2
	3349.80
	0.00

	S+P
	1.00
	3158.7
	21.47
	3
	3164.70
	0.00

	S+P+TJu
	1.01
	3158.4
	21.48
	4
	3166.41
	0.00

	S+P+T+TJu
	2.92
	3068.80
	23.70
	5
	3078.81
	1.00






	LULCH Model
	VIFmax
	Res.Dev.
	Exp.Dev.
	k
	AICc
	weight
	Details

	Agr
	n.a.
	3444.5
	14.36
	2
	3448.42
	0.00
	

	Agr+For
	1.14
	3314.7
	17.59
	3
	3320.58
	0.00
	

	Agr+For+Div
	1.20
	3242.6
	19.38
	4
	3250.45
	0.00
	

	Agr+For+Div+Mix
	1.32
	3242.6
	19.38
	5
	3252.45
	0.00
	

	Agr+For+Div+Mix+Pas
	1.49
	3240.9
	19.42
	6
	3252.75
	0.00
	

	Agr+For+Div+Mix+Pas+Dens06
	1.58
	3202.8
	20.37
	7
	3216.64
	0.00
	

	Agr+For+Div+Mix+Pas+Dens06+Urb
	1.57
	3197.9
	20.49
	8
	3213.73
	0.00
	

	Agr+For+Div+Mix+Pas+Dens06+Urb+Npa
	1.83
	3195.8
	20.55
	9
	3213.63
	0.00
	

	Agr+For+Div+Mix+Pas+Dens06+Urb+Npa+Cit
	1.81
	3177.1
	21.01
	10
	3196.93
	0.00
	

	Agr+For+Div+Mix+Pas+Dens06+Urb+Npa+Cit+Shr
	2.82
	3162.1
	21.38
	11
	3183.92
	0.00
	

	Agr+For+Div+Mix+Pas+Dens06+Urb+Npa+Cit+Shr+Vin
	3.41
	3151.7
	21.64
	12
	3175.51
	0.00
	

	Agr+For+Div+Mix+Pas+Dens06+Urb+Npa+Cit+Shr+Vin+PGro
	3.45
	3151.6
	21.64
	13
	3177.41
	0.00
	

	Agr+For+Div+Mix+Pas+Dens06+Urb+Npa+Cit+Shr+Vin+PGro+Oli
	6.02
	3146.5
	21.77
	14
	3174.31
	0.00
	VIF>5.Dropping Mix we obtain a model with VIF<5 and a significant decrease in AICc

	Agr+For+Div+Pas+Dens06+Urb+Npa+Cit+Shr+Vin+PGro+Oli
	3.39
	3146.8
	21.76
	13
	3172.61
	0.00
	

	Agr+For+Div+Pas+Dens06+Urb+Npa+Cit+Shr+Vin+PGro+Oli+Frut
	4.02
	3117.9
	22.48
	14
	3145.70
	0.01
	

	Agr+For+Div+Pas+Dens06+Urb+Npa+Cit+Shr+Vin+PGro+Oli+Frut+Rail
	4.04
	3116.5
	22.52
	15
	3146.30
	0.01
	

	Agr+For+Div+Pas+Dens06+Urb+Npa+Cit+Shr+Vin+PGro+Oli+Frut+Rail+Road
	4.14
	3110.4
	22.67
	16
	3142.20
	0.05
	

	Agr+For+Div+Pas+Dens06+Urb+Npa+Cit+Shr+Vin+PGro+Oli+Frut+Rail+Road+Wat
	4.31
	3109.4
	22.69
	17
	3143.20
	0.03
	

	Agr+For+Div+Pas+Dens06+Urb+Npa+Cit+Shr+Vin+Oli+Frut+Rail+Road+Wat
	4.30
	3109.5
	22.69
	16
	3141.30
	0.08
	PGro is dropped since it produces a model with less AICc

	Agr+For+Div+Pas+Dens06+Npa+Cit+Shr+Vin+Oli+Frut+Rail+Road+Wat
	4.28
	3109.8
	22.68
	15
	3139.60
	0.18
	Urb is dropped since it produces a model with less AICc

	Agr+For+Div+Pas+Dens06+Npa+Cit+Shr+Vin+Oli+Frut+Rail+Road
	4.10
	3110.8
	22.66
	14
	3138.60
	0.30
	Wat is dropped since it produces a model with less AICc

	Agr+For+Div+Pas+Dens06+Npa+Cit+Shr+Vin+Oli+Frut+Road
	4.09
	3112.6
	22.61
	13
	3138.40
	0.34
	Rail is dropped since it produces a model with less AICc



	COMBINED MODEL
	VIFmax
	Res.Dev.
	Exp.Dev.
	k
	AICc
	weight
	Details

	X+Y+XY+X2+Y2+S+P+TJu+T+Agr+Cit+For+Fru+Vin+Div+Pas+Shr+
Npa+Dens06+Road+Oli
	14.94
	2768.4
	31.17
	21
	2812.23
	0.06
	

	X+XY+X2+Y2+S+P+T+Agr+Cit+For+Fru+Div+Pas+Shr+Npa+Dens06+
Road+Oli
	3.84
	2768.7
	31.16
	19
	2806.56
	0.94
	Tju,Vin and Y are dropped in order to produce a model with VIF<5 and lower AICc




