Supplementary Material
Table S1.
Summary of analyses, the stepwise modelling approach used, and the category and description of predictor variables included in the models.
	Analyses

	1
	Curlew abundance 1995–99; Y = count, Z = detectability in stepwise modelling approach below

	2
	Curlew abundance 2007–11; Y = count, Z = detectability in stepwise modelling approach below

	3
	Curlew population change 1995–99 to 2007–11; Y = count in 1-km square in 2007–11, Z = count in 1995–99 in stepwise modelling approach below

	Stepwise modelling approach

	Step 1
	Univariate models of all predictor variables in the form: log(E(Y)) = s(easting, northing, k=20) + β1Xi1 + log(Zi) + εi

	Step 2
	Models of significant predictor variables from Step 1, grouped by category (e.g. habitat, topography, etc), each of the form:
log(E(Yi)) = s(easting, northing, k=20) + β1Xi1 + β2Xi2 + . . . + βqXiq + log(Zi) + εi
Models simplified by backwards stepwise regression to a minimum adequate model.

	Step 3
	Model containing all significant predictor variables from Step 2 in the form: log(E(Yi)) = s(easting, northing, k=20) + β1Xi1 + β2Xi2 + . . . + βqXiq log(Zi) + εi
Model simplified by backwards stepwise regression to a minimum adequate model.

	Predictor variables

	Variable category
	Variable
	Description

	Habitat
	Arable
	Percentage of arable habitat per 1-km square

	
	Improved grassland
	Percentage of improved grassland habitat per 1-km square

	
	Semi-natural grassland
	Percentage of semi-natural grassland habitat per 1-km square

	
	Mountain, heath and bog
	Percentage of mountain, heath and bog habitat per 1-km square

	
	Wood
	Percentage of woodland habitat per 1-km square

	
	Surrounding woodland land cover
	Percentage of woodland in the surrounding 8 1-km squares

	
	Protected area coverage
	Percentage of protected area coverage per 1-km square

	Topography
	Elevation + Elevation2
	Average elevation per 1-km square

	
	Slope
	Average slope per 1-km square

	
	Soil organic carbon
	Average percentage soil organic carbon content per 1-km square

	Climate
	Mean minimum winter temperature 1995–99
	Mean minimum winter (Dec-Feb) temperature of the 5-km square, averaged over 1995–99 

	
	Mean minimum winter temperature 2007–11
	Mean minimum winter (Dec-Feb) temperature of the 5-km square, averaged over 2007–11

	
	Total winter rainfall 1995–99
	Total winter (Dec-Feb) rainfall of the 5-km square, averaged over 1995–99

	
	Total winter rainfall 2007–11
	Total winter (Dec-Feb) rainfall of the 5-km square, averaged over 2007–11

	
	Mean maximum summer temperature 1995–99
	Mean maximum summer (Jun-Aug) temperature of the 5-km square, averaged over 1995–99

	
	Mean maximum summer temperature 2007–11
	Mean maximum summer (Jun-Aug) temperature of the 5-km square, averaged over 2007–11

	
	Total summer rainfall 1995–99
	Total summer (Jun-Aug) rainfall of the 5-km square, averaged over 1995–99

	
	Total summer rainfall 2007–11
	Total winter (Jun-Aug) rainfall of the 5-km square, averaged over 1995–99

	Gamebird management + predator populations
	Red grouse abundance 1995–99
	Mean count of red grouse per 1-km square, averaged over 1995–99 and log transformed

	
	Red grouse abundance 2007–11
	Mean count of red grouse per 1-km square, averaged over 2007–11 and log transformed

	
	Pheasant abundance 1995–99
	Mean count of pheasant per 1-km square, averaged over 1995–99 and log transformed

	
	Pheasant abundance 2007–11
	Mean count of pheasant per 1-km square, averaged over 2007–11 and log transformed

	
	Strip burning
	Percentage of moorland burned in a 1-km square (visual estimate)

	
	Probability fox occurrence
	Mean probability of a fox being detected in the10 km square between 1995-2011

	
	Crow abundance 1995–99
	Mean count of carrion and/or hooded crows per 1-km square, averaged over 1995–99 and log transformed

	
	Crow abundance 2007–11
	Mean count of carrion and/or hooded crows per 1-km square, averaged over 2007–11 and log transformed


 

Table S2.
Model parameter estimates, standard errors, z- and p-values for each step of the stepwise modelling approach used for Analyses 1–3. The first step included univariate models, or for time-varying variables in the Analysis 3, the variable for each time period and their interaction. The second step included models grouped by variable category (e.g. habitat, topography, etc). The final model with all variables shows parameter estimates before backwards stepwise simplification to a minimum adequate model.
	Response
	Modelling step
	Variable category
	Predictor
	Estimate
	SE
	z
	p-value

	Abundance 1995–99
	Step 1:
Univariate models
	Habitat
	Arable
	-0.024
	0.0009
	-26.22
	p < 0.001

	
	
	
	Improved grassland
	0.004
	0.0007
	5.78
	p < 0.001

	
	
	
	Semi-natural grassland
	0.024
	0.0007
	35.90
	p < 0.001

	
	
	
	Mountain, heath, bog
	0.002
	0.0006
	3.60
	p < 0.001

	
	
	
	Surrounding woodland land cover
	-0.013
	0.0010
	-13.42
	p < 0.001

	
	
	
	Protected area coverage
	0.007
	0.0005
	12.72
	p < 0.001

	
	
	Topography
	Elevation
	8.941
	0.3620
	24.70
	p < 0.001

	
	
	
	Elevation2
	-15.243
	0.6166
	-24.72
	p < 0.001

	
	
	
	Slope
	-0.017
	0.0031
	-5.47
	p < 0.001

	
	
	
	Soil organic carbon
	0.001
	0.0011
	0.69
	0.492

	
	
	Climate
	Mean minimum winter temperature
	-0.042
	0.0163
	-2.56
	0.010

	
	
	
	Mean maximum summer temperature
	-0.095
	0.0125
	-7.62
	p < 0.001

	
	
	
	Total winter rainfall
	-0.001
	0.0001
	-4.78
	p < 0.001

	
	
	
	Total summer rainfall
	-0.001
	0.0003
	-4.17
	p < 0.001

	
	
	Gamebird management + predators
	Crow abundance
	0.265
	0.0232
	11.42
	p < 0.001

	
	
	
	Pheasant abundance
	0.181
	0.0292
	6.19
	p < 0.001

	
	
	
	Red grouse abundance
	0.492
	0.0306
	16.05
	p < 0.001

	
	
	
	Probability fox occurrence
	-0.258
	0.1528
	-1.69
	0.092

	 
	 
	 
	Strip burning
	-0.005
	0.0040
	-1.18
	0.239

	 
	Step 2: Models grouped by variable category
	Habitat
	Arable
	-0.006
	0.0013
	-4.17
	p < 0.001

	
	
	
	Improved grassland
	0.023
	0.0011
	20.81
	p < 0.001

	
	
	
	Semi-natural grassland
	0.034
	0.0011
	29.76
	p < 0.001

	
	
	
	Mountain, heath, bog
	0.015
	0.0011
	12.85
	p < 0.001

	
	
	
	Surrounding woodland land cover
	0.003
	0.0015
	2.12
	0.034

	
	
	
	Protected area coverage
	0.003
	0.0006
	4.12
	p < 0.001

	
	
	Topography
	Elevation
	9.010
	0.3662
	24.61
	p < 0.001

	
	
	
	Elevation2
	-15.226
	0.6164
	-24.70
	p < 0.001

	
	
	
	Slope
	-0.005
	0.0039
	-1.33
	0.185

	
	
	Climate
	Mean minimum winter temperature
	0.026
	0.0190
	1.36
	0.174

	
	
	
	Mean maximum summer temperature
	-0.187
	0.0162
	-11.50
	p < 0.001

	
	
	
	Total winter rainfall
	-0.001
	0.0002
	-5.36
	p < 0.001

	
	
	
	Total summer rainfall
	-0.002
	0.0003
	-6.30
	p < 0.001

	
	
	Gamebird management + predators
	Red grouse abundance
	0.610
	0.0323
	18.88
	p < 0.001

	
	
	
	Pheasant abundance
	0.164
	0.0296
	5.52
	p < 0.001

	 
	 
	 
	Crow abundance
	0.351
	0.0242
	14.55
	p < 0.001

	 
	Step 3: All variables in final model
	Habitat
	Arable
	-0.010
	0.0013
	-7.72
	p < 0.001

	
	
	
	Improved grassland
	0.019
	0.0011
	16.80
	p < 0.001

	
	
	
	Semi-natural grassland
	0.037
	0.0012
	30.25
	p < 0.001

	
	
	
	Mountain, heath, bog
	0.024
	0.0013
	18.45
	p < 0.001

	
	
	
	Surrounding woodland land cover
	0.005
	0.0015
	3.04
	0.002

	
	
	
	Protected area coverage
	-0.002
	0.0007
	-2.38
	0.017

	
	
	Topography
	Elevation
	0.757
	0.4160
	1.82
	0.069

	
	
	
	Elevation2
	-10.384
	0.6447
	-16.11
	p < 0.001

	
	
	Climate
	Mean maximum summer temperature
	-0.321
	0.0194
	-16.56
	p < 0.001

	
	
	
	Total winter rainfall
	0.000
	0.0001
	-0.03
	0.977

	
	
	
	Total summer rainfall
	-0.004
	0.0003
	-10.82
	p < 0.001

	
	
	Gamebird management + predators
	Red grouse abundance
	0.568
	0.0373
	15.23
	p < 0.001

	
	
	
	Pheasant abundance
	0.379
	0.0298
	12.74
	p < 0.001

	 
	 
	 
	Crow abundance
	0.330
	0.0245
	13.44
	p < 0.001

	Abundance 2007–11
	Step 1: Univariate models
	Habitat
	Arable
	-0.020
	0.0009
	-21.74
	p < 0.001

	
	
	
	Improved grassland
	0.001
	0.0007
	1.53
	0.125

	
	
	
	Semi-natural grassland
	0.022
	0.0007
	30.92
	p < 0.001

	
	
	
	Mountain, heath, bog
	0.006
	0.0006
	10.69
	p < 0.001

	
	
	
	Surrounding woodland land cover
	-0.030
	0.0015
	-20.06
	p < 0.001

	
	
	
	Protected area coverage
	0.011
	0.0006
	19.69
	p < 0.001

	
	
	Topography
	Elevation
	7.120
	0.3907
	18.22
	p < 0.001

	
	
	
	Elevation2
	-10.747
	0.6273
	-17.13
	p < 0.001

	
	
	
	Slope
	0.029
	0.0033
	8.90
	p < 0.001

	
	
	
	Soil organic carbon
	-0.010
	0.0012
	-8.36
	p < 0.001

	
	
	Climate
	Mean minimum winter temperature
	-0.088
	0.0142
	-6.16
	p < 0.001

	
	
	
	Mean maximum summer temperature
	-0.233
	0.0144
	-16.19
	p < 0.001

	
	
	
	Total winter rainfall
	0.001
	0.0001
	8.09
	p < 0.001

	
	
	
	Total summer rainfall
	-0.001
	0.0002
	-4.89
	p < 0.001

	
	
	Gamebird management + predators
	Crow abundance
	-0.286
	0.0238
	-12.00
	p < 0.001

	
	
	
	Pheasant abundance
	0.299
	0.0259
	11.54
	p < 0.001

	
	
	
	Red grouse abundance
	0.393
	0.0322
	12.21
	p < 0.001

	
	
	
	Probability fox occurrence
	-3.595
	0.1996
	-18.01
	p < 0.001

	 
	 
	 
	Strip burning
	0.008
	0.0026
	2.99
	0.003

	 
	Step 2: Models grouped by variable category
	Habitat
	Arable
	-0.016
	0.0010
	-15.56
	p < 0.001

	
	
	
	Semi-natural grassland
	0.015
	0.0008
	19.14
	p < 0.001

	
	
	
	Mountain, heath, bog
	-0.001
	0.0008
	-1.23
	0.219

	
	
	
	Surrounding woodland land cover
	-0.027
	0.0016
	-17.42
	p < 0.001

	
	
	
	Protected area coverage
	0.005
	0.0006
	8.29
	p < 0.001

	
	
	Topography
	Elevation
	8.733
	0.4155
	21.02
	p < 0.001

	
	
	
	Elevation2
	-11.855
	0.6286
	-18.86
	p < 0.001

	
	
	
	Slope
	0.016
	0.0038
	4.21
	p < 0.001

	
	
	
	Soil organic carbon
	-0.021
	0.0014
	-14.52
	p < 0.001

	
	
	Climate
	Mean minimum winter temperature
	-0.021
	0.0151
	-1.36
	0.172

	
	
	
	Total winter rainfall
	0.000
	0.0002
	-1.59
	0.111

	
	
	
	Mean maximum summer temperature
	-0.243
	0.0188
	-12.94
	p < 0.001

	
	
	Gamebird management + predators
	Red grouse abundance
	0.415
	0.0378
	10.98
	p < 0.001

	
	
	
	Pheasant abundance
	0.384
	0.0262
	14.67
	p < 0.001

	
	
	
	Crow abundance
	-0.214
	0.0251
	-8.56
	p < 0.001

	
	
	
	Probability fox occurrence
	-3.088
	0.1989
	-15.53
	p < 0.001

	 
	 
	 
	Strip burning
	-0.015
	0.0031
	-4.82
	p < 0.001

	 
	Step 3: All variables in final model
	Habitat
	Arable
	-0.020
	0.0010
	-19.03
	p < 0.001

	
	
	
	Semi-natural grassland
	0.018
	0.0008
	22.69
	p < 0.001

	
	
	
	Surrounding woodland land cover
	-0.029
	0.0016
	-17.75
	p < 0.001

	
	
	
	Protected area coverage
	0.005
	0.0006
	8.53
	p < 0.001

	
	
	Topography
	Elevation
	1.200
	0.4597
	2.61
	0.009

	
	
	
	Elevation2
	-6.956
	0.6551
	-10.62
	p < 0.001

	
	
	
	Slope
	-0.007
	0.0038
	-1.73
	0.083

	
	
	
	Soil organic carbon
	-0.015
	0.0015
	-10.37
	p < 0.001

	
	
	Climate
	Mean maximum summer temperature
	-0.232
	0.0229
	-10.15
	p < 0.001

	
	
	Gamebird management + predators
	Red grouse abundance
	0.468
	0.0406
	11.53
	p < 0.001

	
	
	
	Pheasant abundance
	0.537
	0.0261
	20.56
	p < 0.001

	
	
	
	Crow abundance
	-0.101
	0.0256
	-3.95
	p < 0.001

	
	
	
	Probability fox occurrence
	-2.074
	0.1928
	-10.76
	p < 0.001

	 
	 
	 
	Strip burning
	-0.008
	0.0031
	-2.53
	0.011

	Population change
	Step 1: Univariate models and models including early*late interactions for time-varying variables
	Habitat
	Arable
	-0.014
	0.0021
	-6.76
	p < 0.001

	
	
	
	Improved grassland
	-0.004
	0.0009
	-4.36
	p < 0.001

	
	
	
	Semi-natural grassland
	0.009
	0.0010
	9.35
	p < 0.001

	
	
	
	Mountain, heath, bog
	0.002
	0.0008
	2.15
	0.031

	
	
	
	Surrounding woodland land cover
	-0.024
	0.0028
	-8.72
	p < 0.001

	
	
	
	Protected area coverage
	0.005
	0.0008
	7.23
	p < 0.001

	
	
	Topography
	Elevation
	0.868
	0.6720
	1.29
	0.197

	
	
	
	Elevation2
	2.524
	1.1138
	2.27
	0.023

	
	
	
	Slope
	0.023
	0.0050
	4.62
	p < 0.001

	
	
	
	Soil organic carbon
	-0.008
	0.0017
	-4.58
	p < 0.001

	
	
	Climate
	Mean minimum winter temperature 1995–99
	-0.098
	0.0409
	-2.40
	0.016

	
	
	
	Mean minimum winter temperature 2007–11
	-0.256
	0.0332
	-7.70
	p < 0.001

	
	
	
	Mean minimum winter temperature interaction
	0.108
	0.0219
	4.94
	p < 0.001

	
	
	
	Total winter rainfall 1995–99
	0.003
	0.0003
	8.86
	p < 0.001

	
	
	
	Total winter rainfall 2007–11
	0.002
	0.0003
	4.97
	p < 0.001

	
	
	
	Total winter rainfall interaction
	0.000
	0.0000
	-10.14
	p < 0.001

	
	
	
	Mean maximum summer temperature 1995–99
	-0.067
	0.0499
	-1.35
	0.177

	
	
	
	Mean maximum summer temperature 2007–11
	-0.248
	0.0527
	-4.71
	p < 0.001

	
	
	
	Mean maximum summer temperature interaction
	-0.047
	0.0177
	-2.68
	0.007

	
	
	
	Total summer rainfall 1995–99
	0.007
	0.0006
	10.69
	p < 0.001

	
	
	
	Total summer rainfall 2007–11
	0.000
	0.0004
	0.58
	0.560

	
	
	
	Total summer rainfall interaction
	0.000
	0.0000
	-10.90
	p < 0.001

	
	
	Gamebird management + predators
	Probability fox occurrence
	-2.976
	0.3283
	-9.06
	p < 0.001

	
	
	
	Strip burning
	0.003
	0.0037
	0.80
	0.421

	
	
	
	Crow abundance 1995–99
	-0.162
	0.0422
	-3.84
	p < 0.001

	
	
	
	Crow abundance 2007–11
	-0.310
	0.0460
	-6.74
	p < 0.001

	
	
	
	Crow abundance interaction
	-0.003
	0.0553
	-0.06
	0.951

	
	
	
	Red grouse abundance 1995–99
	0.093
	0.0757
	1.23
	0.219

	
	
	
	Red grouse abundance 2007–11
	0.156
	0.0720
	2.17
	0.030

	
	
	
	Red grouse abundance interaction
	-0.017
	0.0551
	-0.30
	0.764

	
	
	
	Pheasant abundance 1995–99
	-0.080
	0.0495
	-1.61
	0.108

	
	
	
	Pheasant abundance 2007–11
	0.055
	0.0466
	1.19
	0.235

	 
	 
	 
	Pheasant abundance interaction
	-0.119
	0.0545
	-2.19
	0.028

	 
	Step 2: Models grouped by variable category
	Habitat
	Arable
	-0.008
	0.0022
	-3.56
	p < 0.001

	
	
	
	Improved grassland
	0.002
	0.0011
	1.83
	0.067

	
	
	
	Semi-natural grassland
	0.007
	0.0011
	6.42
	p < 0.001

	
	
	
	Surrounding woodland land cover
	-0.019
	0.0028
	-6.71
	p < 0.001

	
	
	
	Protected area coverage
	0.004
	0.0008
	4.83
	p < 0.001

	
	
	Topography
	Elevation
	1.218
	0.6744
	1.81
	0.071

	
	
	
	Elevation2
	3.464
	1.1121
	3.12
	0.002

	
	
	
	Slope
	0.000
	0.0054
	-0.07
	0.942

	
	
	
	Soil organic carbon
	-0.017
	0.0019
	-8.90
	p < 0.001

	
	
	Climate
	Mean minimum winter temperature 1995–99
	-0.223
	0.0542
	-4.12
	p < 0.001

	
	
	
	Mean minimum winter temperature 2007–11
	-0.242
	0.0333
	-7.27
	p < 0.001

	
	
	
	Mean minimum winter temperature interaction
	0.125
	0.0223
	5.61
	p < 0.001

	
	
	
	Mean maximum summer temperature 2007–11
	0.152
	0.0403
	3.76
	p < 0.001

	
	
	
	Total winter rainfall 1995–99
	0.000
	0.0003
	0.17
	0.863

	
	
	
	Total summer rainfall 1995–99
	0.003
	0.0005
	5.64
	p < 0.001

	
	
	Gamebird management + predators
	Probability fox occurrence
	-2.434
	0.3309
	-7.36
	p < 0.001

	
	
	
	Crow abundance 1995–99
	-0.149
	0.0430
	-3.48
	p < 0.001

	
	
	
	Crow abundance 2007–11
	-0.258
	0.0473
	-5.45
	p < 0.001

	
	
	
	Crow abundance interaction
	0.035
	0.0562
	0.63
	0.531

	 
	 
	 
	Red grouse abundance 2007–11
	0.005
	0.0427
	0.12
	0.904

	 
	Step 3: Minimum adequate models grouped by variable category
	Habitat
	Arable
	-0.009
	0.0022
	-3.91
	p < 0.001

	
	
	
	Semi-natural grassland
	0.006
	0.0010
	6.38
	p < 0.001

	
	
	
	Surrounding woodland land cover
	-0.019
	0.0027
	-6.86
	p < 0.001

	
	
	
	Protected area coverage
	0.003
	0.0007
	4.61
	p < 0.001

	
	
	Topography
	Elevation
	1.214
	0.6678
	1.82
	0.069

	
	
	
	Elevation2
	3.459
	1.1119
	3.11
	0.002

	
	
	
	Soil organic carbon
	-0.017
	0.0019
	-8.99
	p < 0.001

	
	
	Climate
	Mean minimum winter temperature 1995–99
	-0.222
	0.0540
	-4.12
	p < 0.001

	
	
	
	Mean minimum winter temperature 2007–11
	-0.243
	0.0333
	-7.29
	p < 0.001

	
	
	
	Mean minimum winter temperature interaction
	0.126
	0.0223
	5.65
	p < 0.001

	
	
	
	Mean maximum summer temperature 2007–11
	0.150
	0.0384
	3.90
	p < 0.001

	
	
	
	Total summer rainfall 1995–99
	0.003
	0.0005
	5.73
	p < 0.001

	
	
	Gamebird management + predators
	Probability fox occurrence
	-2.421
	0.3281
	-7.38
	p < 0.001

	
	
	
	Crow abundance 1995–99
	-0.157
	0.0409
	-3.84
	p < 0.001

	 
	 
	 
	Crow abundance 2007–11
	-0.257
	0.0467
	-5.50
	p < 0.001

	 
	All variables in final model
	Habitat
	Arable
	-0.008
	0.0028
	-3.02
	0.003

	
	
	
	Semi-natural grassland
	0.001
	0.0011
	1.28
	0.199

	
	
	
	Surrounding woodland land cover
	-0.015
	0.0026
	-5.89
	p < 0.001

	
	
	
	Protected area coverage
	0.001
	0.0008
	1.09
	0.276

	
	
	Topography
	Elevation
	-3.395
	0.8727
	-3.89
	p < 0.001

	
	
	
	Elevation2
	4.025
	1.3068
	3.08
	0.002

	
	
	
	Soil organic carbon
	-0.015
	0.0023
	-6.51
	p < 0.001

	
	
	Climate
	Mean minimum winter temperature 1995–99
	-0.111
	0.0604
	-1.84
	0.066

	
	
	
	Mean minimum winter temperature 2007–11
	-0.179
	0.0351
	-5.09
	p < 0.001

	
	
	
	Mean minimum winter temperature interaction
	0.138
	0.0229
	6.02
	p < 0.001

	
	
	
	Mean maximum summer temperature 2007–11
	0.092
	0.0418
	2.21
	0.027

	
	
	
	Total summer rainfall 1995–99
	0.003
	0.0006
	4.93
	p < 0.001

	
	
	Gamebird management + predators
	Probability fox occurrence
	-0.252
	0.3632
	-0.69
	0.487

	
	
	
	Crow abundance 1995–99
	-0.173
	0.0431
	-4.01
	p < 0.001

	 
	 
	 
	Crow abundance 2007–11
	-0.234
	0.0477
	-4.90
	p < 0.001





Table S3. 
Pairwise Pearson’s correlation matrices for all variables used in the analyses of curlew abundance in 1995–99 and 2007–11 (Analysis 1 and 2).
	 
	Arable
	Improved grassland
	Semi-natural grassland
	Mountain, heath, bog
	Surrounding woodland land cover
	Protected area coverage
	Elevation
	Slope
	Soil organic carbon
	Mean minimum winter temperature
	Mean maximum summer temperature
	Total winter rainfall
	Total summer rainfall
	Crow abundance
	Pheasant abundance
	Red grouse abundance
	Probability fox occurrence
	Strip burning

	 
	Analysis 1: Abundance 1995–99

	Arable
	1.00
	-0.28
	-0.33
	-0.33
	-0.26
	-0.24
	-0.42
	-0.34
	-0.40
	0.13
	0.40
	-0.47
	-0.35
	-0.12
	0.41
	-0.20
	0.02
	-0.11

	Improved grassland
	-0.28
	1.00
	-0.08
	-0.29
	-0.07
	-0.19
	-0.10
	-0.04
	-0.24
	0.13
	0.08
	-0.04
	-0.02
	0.29
	0.03
	-0.19
	0.14
	-0.11

	Semi-natural grassland
	-0.33
	-0.08
	1.00
	0.11
	0.02
	0.21
	0.43
	0.38
	0.31
	-0.24
	-0.41
	0.47
	0.38
	-0.05
	-0.17
	0.07
	-0.04
	-0.01

	Mountain, heath, bog
	-0.33
	-0.29
	0.11
	1.00
	-0.06
	0.49
	0.65
	0.36
	0.68
	-0.48
	-0.60
	0.47
	0.32
	-0.27
	-0.22
	0.64
	-0.22
	0.40

	Surrounding woodland land cover
	-0.26
	-0.07
	0.02
	-0.06
	1.00
	0.07
	0.12
	0.17
	0.21
	-0.07
	-0.11
	0.19
	0.15
	-0.05
	0.05
	-0.07
	0.04
	-0.03

	Protected area coverage
	-0.24
	-0.19
	0.21
	0.49
	0.07
	1.00
	0.31
	0.17
	0.32
	-0.20
	-0.25
	0.22
	0.19
	-0.16
	-0.08
	0.38
	-0.12
	0.28

	Elevation
	-0.42
	-0.10
	0.43
	0.65
	0.12
	0.31
	1.00
	0.57
	0.63
	-0.62
	-0.70
	0.59
	0.42
	-0.18
	-0.22
	0.46
	-0.15
	0.24

	Slope
	-0.34
	-0.04
	0.38
	0.36
	0.17
	0.17
	0.57
	1.00
	0.35
	-0.29
	-0.44
	0.53
	0.39
	-0.09
	-0.16
	0.16
	-0.07
	0.09

	Soil organic carbon
	-0.40
	-0.24
	0.31
	0.68
	0.21
	0.32
	0.63
	0.35
	1.00
	-0.51
	-0.64
	0.55
	0.40
	-0.26
	-0.24
	0.47
	-0.17
	0.27

	Mean minimum winter temperature
	0.13
	0.13
	-0.24
	-0.48
	-0.07
	-0.20
	-0.62
	-0.29
	-0.51
	1.00
	0.52
	-0.26
	-0.14
	0.27
	0.06
	-0.34
	0.20
	-0.18

	Mean maximum summer temperature
	0.40
	0.08
	-0.41
	-0.60
	-0.11
	-0.25
	-0.70
	-0.44
	-0.64
	0.52
	1.00
	-0.59
	-0.61
	0.16
	0.24
	-0.38
	0.25
	-0.19

	Total winter rainfall
	-0.47
	-0.04
	0.47
	0.47
	0.19
	0.22
	0.59
	0.53
	0.55
	-0.26
	-0.59
	1.00
	0.63
	-0.12
	-0.26
	0.19
	-0.09
	0.04

	Total summer rainfall
	-0.35
	-0.02
	0.38
	0.32
	0.15
	0.19
	0.42
	0.39
	0.40
	-0.14
	-0.61
	0.63
	1.00
	-0.07
	-0.20
	0.16
	-0.12
	0.05

	Crow abundance
	-0.12
	0.29
	-0.05
	-0.27
	-0.05
	-0.16
	-0.18
	-0.09
	-0.26
	0.27
	0.16
	-0.12
	-0.07
	1.00
	-0.02
	-0.20
	0.17
	-0.12

	Pheasant abundance
	0.41
	0.03
	-0.17
	-0.22
	0.05
	-0.08
	-0.22
	-0.16
	-0.24
	0.06
	0.24
	-0.26
	-0.20
	-0.02
	1.00
	-0.13
	0.01
	-0.08

	Red grouse abundance
	-0.20
	-0.19
	0.07
	0.64
	-0.07
	0.38
	0.46
	0.16
	0.47
	-0.34
	-0.38
	0.19
	0.16
	-0.20
	-0.13
	1.00
	-0.17
	0.57

	Probability fox occurrence
	0.02
	0.14
	-0.04
	-0.22
	0.04
	-0.12
	-0.15
	-0.07
	-0.17
	0.20
	0.25
	-0.09
	-0.12
	0.17
	0.01
	-0.17
	1.00
	-0.10

	Strip burning
	-0.11
	-0.11
	-0.01
	0.40
	-0.03
	0.28
	0.24
	0.09
	0.27
	-0.18
	-0.19
	0.04
	0.05
	-0.12
	-0.08
	0.57
	-0.10
	1.00

	 
	Analysis 2: Abundance 2007–11

	Arable
	1.00
	-0.30
	-0.33
	-0.32
	-0.26
	-0.26
	-0.41
	-0.32
	-0.36
	0.08
	0.40
	-0.45
	-0.37
	-0.03
	0.36
	-0.19
	-0.01
	-0.13

	Improved grassland
	-0.30
	1.00
	-0.07
	-0.27
	-0.05
	-0.17
	-0.07
	0.00
	-0.20
	0.04
	0.01
	-0.01
	-0.03
	0.21
	0.12
	-0.17
	0.14
	-0.13

	Semi-natural grassland
	-0.33
	-0.07
	1.00
	0.17
	0.01
	0.22
	0.48
	0.41
	0.34
	-0.21
	-0.45
	0.50
	0.49
	-0.14
	-0.14
	0.09
	-0.07
	0.02

	Mountain, heath, bog
	-0.32
	-0.27
	0.17
	1.00
	-0.02
	0.52
	0.64
	0.30
	0.69
	-0.33
	-0.57
	0.48
	0.42
	-0.29
	-0.20
	0.65
	-0.18
	0.45

	Surrounding woodland land cover
	-0.26
	-0.05
	0.01
	-0.02
	1.00
	0.09
	0.14
	0.18
	0.15
	-0.09
	-0.10
	0.20
	0.14
	-0.07
	0.03
	-0.06
	0.06
	-0.01

	Protected area coverage
	-0.26
	-0.17
	0.22
	0.52
	0.09
	1.00
	0.34
	0.16
	0.34
	-0.13
	-0.25
	0.26
	0.22
	-0.17
	-0.12
	0.41
	-0.10
	0.26

	Elevation
	-0.41
	-0.07
	0.48
	0.64
	0.14
	0.34
	1.00
	0.57
	0.65
	-0.47
	-0.73
	0.65
	0.62
	-0.26
	-0.15
	0.45
	-0.14
	0.28

	Slope
	-0.32
	0.00
	0.41
	0.30
	0.18
	0.16
	0.57
	1.00
	0.36
	-0.21
	-0.45
	0.53
	0.48
	-0.17
	-0.10
	0.16
	-0.07
	0.10

	Soil organic carbon
	-0.36
	-0.20
	0.34
	0.69
	0.15
	0.34
	0.65
	0.36
	1.00
	-0.36
	-0.63
	0.56
	0.51
	-0.28
	-0.22
	0.46
	-0.13
	0.33

	Mean minimum winter temperature
	0.08
	0.04
	-0.21
	-0.33
	-0.09
	-0.13
	-0.47
	-0.21
	-0.36
	1.00
	0.40
	-0.28
	-0.13
	0.17
	-0.01
	-0.26
	0.12
	-0.19

	Mean maximum summer temperature
	0.40
	0.01
	-0.45
	-0.57
	-0.10
	-0.25
	-0.73
	-0.45
	-0.63
	0.40
	1.00
	-0.67
	-0.77
	0.26
	0.18
	-0.35
	0.21
	-0.23

	Total winter rainfall
	-0.45
	-0.01
	0.50
	0.48
	0.20
	0.26
	0.65
	0.53
	0.56
	-0.28
	-0.67
	1.00
	0.77
	-0.22
	-0.20
	0.24
	-0.10
	0.13

	Total summer rainfall
	-0.37
	-0.03
	0.49
	0.42
	0.14
	0.22
	0.62
	0.48
	0.51
	-0.13
	-0.77
	0.77
	1.00
	-0.21
	-0.17
	0.20
	-0.15
	0.13

	Crow abundance
	-0.03
	0.21
	-0.14
	-0.29
	-0.07
	-0.17
	-0.26
	-0.17
	-0.28
	0.17
	0.26
	-0.22
	-0.21
	1.00
	0.05
	-0.21
	0.15
	-0.15

	Pheasant abundance
	0.36
	0.12
	-0.14
	-0.20
	0.03
	-0.12
	-0.15
	-0.10
	-0.22
	-0.01
	0.18
	-0.20
	-0.17
	0.05
	1.00
	-0.10
	0.01
	-0.07

	Red grouse abundance
	-0.19
	-0.17
	0.09
	0.65
	-0.06
	0.41
	0.45
	0.16
	0.46
	-0.26
	-0.35
	0.24
	0.20
	-0.21
	-0.10
	1.00
	-0.15
	0.54

	Probability fox occurrence
	-0.01
	0.14
	-0.07
	-0.18
	0.06
	-0.10
	-0.14
	-0.07
	-0.13
	0.12
	0.21
	-0.10
	-0.15
	0.15
	0.01
	-0.15
	1.00
	-0.11

	Strip burning
	-0.13
	-0.13
	0.02
	0.45
	-0.01
	0.26
	0.28
	0.10
	0.33
	-0.19
	-0.23
	0.13
	0.13
	-0.15
	-0.07
	0.54
	-0.11
	1.00





Table S4.
Pairwise Pearson’s correlation matrices for all variables used in the analysis of curlew population change (Analysis 3). See Franks et al_Supp Mat_Table S4.xlsx.


[bookmark: _GoBack]Figure S1.
Mean ± SE differences for the given environmental variables for squares colonised (white bars) vs. uncolonised (grey bars) between 1995–99 and 2007–11. Asterisks show the level of significance of the difference, where no asterisk = not significant; * 0.01 < p < 0.05; ** 0.001 < p < 0.01; and *** p < 0.001.
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