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[bookmark: _Hlk60684566]Table S1. Spring migration parameters of 49 Red Kites tracked by GPS/satellite telemetry tagged in Spain during the wintering season. Sex (F: female, M: male) is indicated together with bird ID. The wintering province in Spain and the summer destination after the spring migration are also shown. A hyphen (-) indicated that information is not available. Values for distance/day and flight speed are mean ± sd.
	Bird ID
	Age
	Wintering province
	Summer country
	Distance (km)
	Migration onset
	Migration end
	Migration duration (days)
	Nº stopover days
	Distance/day (km/day)
	Maximum distance/day (km/day)
	Flight speed (km/h)

	123735 (F)
	Adult
	Huesca
	Switzerland
	869
	22/02/2013
	05/03/2013
	12
	6
	147.55 ± 49.59
	194.49
	-

	
	
	
	
	869
	21/02/2014
	24/02/2014
	4
	0
	219.53 ± 119.59
	366.62
	-

	
	
	
	
	869
	16/02/2015
	20/02/2015
	5
	0
	208.73 ± 104.17
	338.20
	-

	
	
	
	
	871
	13/02/2016
	21/02/2016
	9
	1
	200.20 ± 68.74
	248.81
	-

	
	
	
	
	868
	22/02/2017
	26/02/2017
	5
	0
	178.68 ± 82.74
	280.83
	-

	
	
	
	
	866
	18/02/2018
	01/03/2018
	12
	1
	100.60 ± 57.37
	177.18
	-

	123736 (F)
	Adult
	Huesca
	Germany
	1005
	21/02/2013
	12/03/2013
	20
	11
	126.07 ± 80.83
	215.76
	-

	123738 (F)
	Immature
	Segovia
	Germany
	1259
	12/04/2013
	22/04/2013
	11
	1
	138.06 ± 67.15
	224.63
	-

	E34D34 (F)
	Adult
	Huesca
	Switzerland
	740
	03/03/2013
	10/03/2013
	8
	1
	137.92 ± 57.32
	189.00
	15.84 ± 7.02

	NGNLLQY (F)
	Adult
	Huesca
	Germany
	1095
	03/03/2013
	14/03/2013
	12
	2
	120.22 ± 57.12
	218.58
	15.83 ± 9.53

	REKI01 (M)
	Immature
	Álava/Burgos
	France
	780
	13/02/2014
	04/03/2014
	20
	10
	71.81 ± 35.44
	125.53
	16.20 ± 8.73

	REKI02 (M)
	Adult
	Álava
	Germany
	982
	14/03/2014
	25/03/2014
	12
	0
	140.01 ± 64.96
	270.79
	19.38 ± 9.31

	REKI03 (M)
	Immature
	Álava
	Germany
	1527
	14/03/2014
	03/04/2014
	21
	3
	95.73 ± 64.43
	267.64
	16.67 ± 10.29

	REKI04 (F)
	Adult
	Álava
	Switzerland
	1006
	21/03/2014
	30/03/2014
	10
	1
	115.40 ± 53.31
	183.76
	18.10 ± 8.45

	
	
	
	
	1004
	01/03/2015
	12/03/2015
	12
	1
	95.39 ± 55.85
	228.76
	16.15 ± 8.13

	REKI13
	Adult
	Álava
	Poland
	1763
	01/03/2015
	20/03/2015
	20
	4
	112.67 ± 36.21
	183.94
	16.05 ± 7.11

	
	
	
	
	1756
	13/02/2016
	05/03/2016
	22
	7
	116.91 ± 103.03
	316.01
	23.49 ± 13.69

	
	
	Gers (France)
	
	1566
	15/02/2017
	26/02/2017
	12
	3
	176.42 ± 81.52
	283.86
	27.95 ± 13.67

	
	
	Álava
	
	1761
	25/02/2018
	09/03/2018
	13
	0
	144.18 ± 83.61
	338.56
	21.32 ± 11.32

	
	
	Álava
	
	1681
	25/02/2019
	05/03/2019
	9
	1
	239.13 ± 245.43
	764.55
	17.78 ± 24.17

	
	
	France
	
	
	07/02/2020
	13/03/2020
	7
	0
	196.61 ± 210.84
	245.55
	7.07 ± 11.38

	REKI14
	Adult
	Álava
	Germany
	1538
	28/02/2015
	17/03/2015
	18
	2
	97.69 ± 47.33
	201.62
	13.71 ± 6.20

	34012 (M)
	Immature
	Navarra
	Switzerland
	899
	11/04/2013
	16/04/2013
	6
	0
	150.32 ± 43.19
	181.07
	-

	34000 (M)
	Immature
	Lérida
	Germany
	1451
	06/06/2013
	24/06/2013
	19
	0
	110.75 ± 57.92
	217.14
	-

	
	Adult
	
	Poland
	1669
	16/03/2014
	27/03/2014
	12
	1
	152.00 ± 141.38
	365.29
	-

	REKI19
	Adult
	Huesca
	Germany
	980
	10/03/2016
	21/03/2016
	12
	1
	94.54 ± 54.15
	178.87
	18.21 ± 8.77

	
	
	
	
	978
	19/02/2017
	26/02/2017
	8
	1
	142.86 ± 65.12
	273.70
	21.64 ± 9.97

	
	
	
	
	982
	17/02/2018
	27/02/2018
	11
	1
	99.72 ± 55.82
	209.68
	17.44 ± 7.92

	
	
	
	
	981
	02/02/2019
	21/02/2019
	12
	1
	81.81 ± 47.20
	157.83
	8.78 ± 11.02

	
	
	
	
	
	28/01/2020
	08/02/2020
	12
	1
	98.19 ± 39.42
	168.44
	7.90 ± 8.71

	REKI32
	Adult
	Huesca
	Austria
	1221
	22/02/2016
	14/03/2016
	22
	7
	97.61 ± 60.88
	266.62
	17.26 ± 9.29

	REKI31 (M)
	Immature
	Madrid
	Germany
	1411
	30/03/2016
	12/04/2016
	14
	2
	128.54 ± 70.15
	277.78
	17.79 ± 10.37

	
	Adult
	Badajoz
	
	1784
	05/03/2017
	-
	-
	-
	170.23 ± 62.39
	276.85
	19.45 ± 9.04

	ORNITELLA 01
	Immature
	Álava
	Germany
	1349
	18/04/2020
	30/04/2020
	13
	0
	112.4 ± 66.62
	262.20
	19.39 ± 9.93

	ORNITELLA 02
	Immature
	Huesca
	Switzerland
	777
	07/04/2019
	17/04/2019
	11
	1
	93.92 ± 86.12
	255.90
	19.69 ± 9.19

	
	Adult
	Huesca
	Switzerland
	
	12/03/2020
	22/03/2020
	8
	1
	148 ± 54.81
	204.61
	19.88 ± 9.55

	ORNITELLA 42
	Immature
	Álava
	Germany
	1026
	20/04/2019
	02/05/2019
	13
	0
	81.84 ± 53.80
	177.91
	20.70 ± 11.9

	
	Adult
	Álava
	Germany
	
	12/03/2020
	22/03/2020
	11
	1
	110.04 ± 55.94
	207.80
	21.87 ± 11.3

	ORNITELLA 57
	Immature
	Segovia
	France
	854
	15/05/2019
	29/05/2019
	15
	0
	70.91 ± 62.36
	250.66
	20.79 ± 11.9

	
	Adult
	Soria
	Switzerland
	
	15/04/2020
	27/04/2020
	13
	1
	76.21 ± 58.41
	182.42
	20.78 ± 10.9

	ORNITELLA 59
	Immature
	Huesca
	Switzerland
	629
	28/03/2020
	14/04/2020
	18
	8
	76.96 ± 58.33
	187.80
	14.46 ± 8.94

	ORNITELLA 67 (F)
	Adult
	Huesca
	Germany
	886
	27/02/2019
	05/03/2019
	7
	1
	177.16 ± 70.92
	257.86
	25.15 ± 14.93

	ORNITELLA 67-2
	Immature
	Huesca
	Germany
	1068
	10/04/2020
	24/04/2020
	15
	3
	115.54 ± 67.13
	253.70
	19.62 ± 12.22

	ORNITELLA 72
	Adult
	Huesca
	France
	287
	09/02/2019
	11/02/2019
	3
	0
	143.32 ± 76.67 
	197.53
	22.00 ± 11.07

	ORNITELLA 73
	Adult
	Huesca
	Germany
	1414
	31/01/2020
	10/02/2020
	11
	1
	157.12 ± 105.11
	399.17
	24.90 ± 14.89

	ORNITELLA 74
	Immature
	Huesca
	Germany
	885
	13/04/2019
	23/04/2019
	11
	0
	103.67 ± 80.90
	251.34
	19.97 ± 13.19

	
	Adult
	Huesca
	Germany
	
	07/03/2020
	13/03/2020
	7
	0
	148.58 ± 94.40
	268.67
	21.27 ± 12.52

	ORNITELLA 78
	Adult
	Burgos
	Germany
	1415
	13/04/2019
	22/04/2019
	10
	0
	139.88 ± 84.78
	273.166
	23.65 ± 10.52

	
	
	Burgos
	Germany
	
	09/04/2020
	19/04/2020
	11
	2
	137.09 ± 61.79
	240.14
	18.77 ± 12.99

	ORNITELLA 79
	Adult
	Segovia
	Germany
	1617
	06/02/2019
	22/02/2019
	17
	0
	100.73 ± 66.82
	246.07
	18.09 ± 10.60

	
	
	Segovia
	Germany
	
	24/01/2020
	10/02/2020
	18
	2
	96.45 ± 59.73
	201.56
	19.52 ± 11.08

	ORNITELLA 82
	Adult
	Segovia
	Germany
	1228
	07/02/2019
	17/02/2019
	11
	0
	114.70 ± 63.30
	185.13
	20.71 ± 13.29

	
	
	Segovia
	Germany
	
	26/01/2020
	06/02/2020
	12
	0
	117.44 ± 54.75
	211.13
	20.39  ± 11.76

	ORNITELLA 96
	Adult
	Huesca
	Switzerland
	567
	08/03/2020
	16/03/2020
	9
	3
	140.53 ± 71.30
	207.41
	15.55 ± 10.08

	ORNITELLA 98
	Adult
	Álava
	Switzerland
	635
	28/02/2019
	17/03/2019
	18
	9
	80.23 ± 90.31
	266.68
	19.32 ± 9.56

	
	
	France
	Swizerland
	
	12/02/2020
	17/02/2020
	6
	1
	123.76 ± 61.30
	161.29
	19.29 ± 9.59

	ORNITELLA 96-2
	Immature
	Huesca
	Germany
	1036
	03/03/2020
	11/03/2020
	9
	0
	121.86 ± 66.08
	229.22
	20.88 ± 13.31

	ORNITELLA 112
	Adult
	Álava
	Germany
	1014
	01/03/2019
	13/03/2019
	12
	3
	124.49 ± 96.82
	292.27
	15.82 ± 11.03

	
	
	Álava
	Germany
	
	13/02/2020
	21/02/2020
	9
	0
	112.47 ± 74.61
	203.42
	19.00 ± 11.98

	ORNITELLA 151
	Immature
	Álava
	Germany
	1258
	08/04/2020
	29/04/2020
	22
	4
	83.48 ± 68.95
	242.69
	19.39 ± 13.46

	ORNITELLA 154
	Immature
	Álava
	Germany
	939
	26/04/2020
	11/05/2020
	16
	6
	114.33 ± 48.17
	162.61
	17.33 ± 12.22

	ORNITELLA 156
	Immature
	Álava
	Germany
	753
	10/04/2020
	11/05/2020
	32
	11
	85.64 ± 57.35
	231.30
	17.07 ± 12.98

	ORNITELLA 157
	Immature
	France
	Germany
	535
	04/04/2020
	09/04/2020
	6
	0
	100.16 ± 82.31
	186.82
	19.17 ± 12.09

	ORNITELLA 163
	Immature
	Álava
	Germany
	1191
	10/04/2020
	29/04/2020
	20
	6
	91.09 ± 51.67
	199.87
	15.00 ± 9.69

	ORNITELLA 175
	Adult
	Álava
	Germany
	1581
	19/02/2020
	11/03/2020
	22
	7
	105.58 ± 56.59
	232.83
	18.0 ± 12.02

	ORNITELLA 177
	Immature
	Álava
	Germany
	799
	10/04/2020
	20/04/2020
	11
	2
	108.39 ± 57.24
	188.14
	16.73 ± 11.53

	ORNITELLA 194
	Adult
	Álava
	Germany
	1227
	06/04/2020
	15/04/2020
	10
	0
	139.76 ± 83.30
	277.77
	21.33 ± 12.42

	ECOTONE 102
	Immature
	France
	Germany
	995
	22/03/2019
	02/04/2019
	13
	0
	97.61 ± 59.18
	190.60
	13.57 ± 8.31

	
	Adult
	Segovia
	Germany
	
	24/02/2020
	14/03/2020
	20
	3
	106.88 ± 79.61
	292.54
	12.64 ± 8.33

	ECOTONE 106
	Immature
	Salamanca 
	Germany
	1850
	22/04/2019
	15/06/2019
	55
	11
	85.57 ± 64.57
	249.96
	11.31 ± 8.76

	
	Adult
	Segovia
	Germany
	
	27/03/2020
	13/04/2020
	17
	0
	116.90 ± 98.52
	350.26
	13.06 ± 7.91

	ECOTONE 19
	Immature
	Burgos
	Germany
	986
	12/04/2019
	29/04/2019
	18
	2
	84.60 ± 49.16
	158.64
	11.45 ± 7.65

	ECOTONE 21
	Immature
	Huesca
	Germany
	882
	23/04/2019
	13/05/2019
	21
	10
	95.98 ± 52.68
	187.87
	13.45 ± 7.83

	ECOTONE 31
	Immature
	Huesca
	Germany
	1158
	14/04/2019
	15/05/2019
	32
	20
	124.33 ± 89.12 
	282.56
	13.84 ± 12.96

	
	Adult
	Huesca
	Germany
	
	10/03/2020
	17/03/2020
	8
	0
	173.10 ± 101.32
	317.96
	16.18 ± 10.23

	ECOTONE 46
	Immature
	Álava
	Germany
	1382
	02/04/2019
	24/04/2019
	23
	6
	84.49 ± 43.34
	193.94
	11.03 ± 7.89

	
	Adult
	Álava
	Denmark
	
	10/03/2020
	26/03/2020
	17
	3
	135.26 ± 86.33
	277.84
	13.11 ± 9.57

	ECOTONE 53
	Immature
	Huesca
	Germany
	902
	01/04/2019
	08/05/2019
	38
	20
	65.95 ± 61.01
	258.45
	10.39 ± 7.59

	
	Adult
	Huesca
	Germany
	
	14/03/2020
	29/03/2020
	16
	3
	82.53 ± 43.27
	137.80
	12.51 ± 6.29

	ECOTONE 86
	Adult
	Segovia
	Germany
	1560
	15/03/2019
	26/03/2019
	12
	0
	140.86 ± 58.50
	262.59
	20.09 ± 7.1

	
	
	Segovia
	Germany
	
	13/02/2020
	21/02/2020
	9
	1
	190.99 ± 46.03
	271.25
	20.94 ± 11.93

	
	
	
	
	
	
	
	
	
	
	
	

	[bookmark: _Hlk60641437]Overall mean 
	
	
	
	12-mar
	25-mar
	14 ± 8
	3 ± 4
	122.9 ± 36.5
	241.8 ± 80.5
	17.4 ± 3.9

	Adults mean
	
	
	
	26-feb
	10-mar
	12 ± 5
	2 ± 3
	[bookmark: _Hlk75013018]134.2 ± 37.1
	253.4 ± 92.1
	18.2 ± 4.3

	[bookmark: _Hlk74909573]Immatures mean
	 
	 
	
	08-apr
	26-apr
	19 ± 11
	5 ± 6
	[bookmark: _Hlk75013111]98.9 ± 21.2
	217.1 ± 41.2
	16.8 ± 3.4





Table S2. Autumn migration parameters of 22 Red Kites tracked by GPS/satellite telemetry tagged in Spain during the wintering season. Sex (F: female, M: male) is indicated together with bird ID. The summering or breeding country and the wintering province in Spain after the autumn migration are also shown. A hyphen (-) indicated that information is not available. Values for distance/day and flight speed are mean ± sd.
	Bird ID
	Age
	Wintering province
	Summer country
	Distance (km)
	Migration 
onset
	Migration 
end
	Migration duration (days)
	Nº stopover days
	Distance/day (km/day)
	Maximum distance/day (km/day)
	Flight speed (km/h)

	123735 (F)
	Adult
	Huesca
	Switzerland
	869
	-
	01/12/2013
	>6
	-
	115.57 ± 7.33
	123.13
	-

	
	
	
	
	870
	24/11/2014
	15/12/2014
	22
	-
	-
	-
	-

	
	
	
	
	865
	04/11/2015
	14/11/2015
	11
	0
	92.39 ± 34.82
	125.64
	-

	
	
	
	
	869
	10/12/2016
	07/01/2016
	29
	-
	101.06 ± 30.76
	122.81
	-

	
	
	
	
	867
	30/11/2017
	31/12/2017
	-
	-
	-
	-
	-

	123738 (F)
	Adult
	Segovia
	Germany
	1259
	26/09/2013
	17/10/2013
	22
	2
	86.23 ± 33.50
	133.42
	-

	REKI04 (F)
	Adult
	Álava
	Switzerland
	1006
	30/10/2014
	25/01/2015
	88
	70
	71.96 ± 16.77
	94.43
	13.52 ± 5.39

	REKI13
	Adult
	Álava
	Poland
	1763
	09/09/2015
	28/10/2015
	50
	32
	101.27 ± 67.79
	289.76
	17.76 ± 9.20

	
	
	Gers (France)
	
	1541
	02/10/2016
	11/01/2017
	102
	82
	74.19 ± 56.12
	272.47
	15.71 ± 10.38

	
	
	Álava
	
	1759
	17/09/2017
	13/11/2017
	58
	37
	94.77 ± 57.50
	239.18
	17.22 ± 7.75

	34000 (M)
	Adult
	Lérida
	Poland
	1451
	02/10/2013
	15-20/11/2013
	>45
	-
	88.09 ± 47.19
	191.74
	-

	REKI19
	Adult
	Huesca
	Germany
	980
	11/10/2016
	21/10/2016
	11
	1
	102.35 ± 50.14
	187.50
	18.16 ± 8.95

	
	
	
	
	974
	31/10/2017
	07/11/2017
	8
	0
	127.22 ± 21.54
	167.04
	18.61 ± 7.36

	
	
	
	
	981
	16/11/2018
	25/11/2018
	10
	0
	93.99 ± 60.74
	233.62
	10.04 ± 10.27

	
	
	
	
	
	12/11/2019
	22/11/2019
	11
	10
	98.59 ± 26.42
	134.15
	8.31 ± 7.60

	ORNITELLA 02
	Adult
	Huesca
	Switzerland
	777
	13/10/2019
	01/11/2019
	19
	9
	70.26 ± 68.49
	163.15
	16.62 ± 8.89

	ORNITELLA 42
	Adult
	Álava
	Germany
	1036
	23/10/2019
	17/11/2019
	25
	5
	47.19 ± 43.23
	190.15
	14.52 ± 8.7

	ORNITELLA 57
	Adult
	Cáceres
	France
	854
	09/11/2019
	07/12/2019
	28
	13
	65.85 ± 43.32
	174.93
	13.83 ± 9.33

	ORNITELLA 74
	Adult
	Huesca
	Germany
	885
	09/09/2019
	04/11/2019
	57
	6
	93.30 ± 61.79
	197.60
	15.95 ± 10.60

	ORNITELLA 78
	Adult
	Burgos
	Germany
	1415
	30/09/2019
	01/11/2019
	32
	14
	68.90 ± 38.23
	165.15
	12.53 ± 8.8

	ORNITELLA 79
	Adult
	Segovia
	Germany
	1617
	27/10/2019
	27/11/2019
	32
	10
	81.21 ± 52.23
	220.77
	13.59 ± 8.6

	ORNITELLA 82
	Adult
	Segovia
	Germany
	1228
	01/11/2019
	13/11/2019
	13
	2
	87.60 ± 44.93
	169.82
	17.42 ± 8.75

	ORNITELLA 98
	Adult
	France
	Germany
	635
	01/12/2019
	05/12/2019
	6
	1
	103.70 ± 33.86
	127.66
	16.46 ± 8.65

	ORNITELLA 112
	Adult
	Álava
	Germany
	1015
	25/10/2019
	16/11/2019
	23
	4
	58.99 ± 41.87
	199.78
	9.98 ± 7.11

	ECOTONE 102
	Adult
	Segovia
	Germany
	995
	06/10/2019
	01/11/2019
	26
	5
	86.45 ± 42.95
	186.10
	7.89 ± 4.90

	ECOTONE 106
	Adult
	Salamanca
	Germany
	1850
	28/10/2019
	24/02/2020
	119
	4
	-
	-
	-

	ECOTONE 19
	Adult
	Burgos
	Germany
	986
	31/01/2019
	25/11/2019
	26
	6
	87.27 ± 43.83
	187.67
	10.62 ± 5.93

	ECOTONE 31
	Adult
	Huesca
	Germany
	1158
	20/10/2019
	11/11/2019
	23
	7
	73.69 ± 41.56
	145.72
	9.14 ± 6.21

	ECOTONE 46
	Adult
	Álava
	Germany
	1382
	27/10/2019
	22/11/2019
	27
	5
	80.08 ± 56.48
	207.83
	10.45 ± 7.52

	ECOTONE 53
	Adult
	Huesca
	Germany 
	902
	21/08/2019
	03/11/2020
	75
	55
	62.54 ± 46.00
	177.63
	10.33 ± 6.27

	ECOTONE 86
	Adult
	Segovia
	Germany
	1560
	15/11/2019
	03/12/2019
	19
	3
	98.60 ± 41.06
	184.87
	11.80 ± 4.85

	
	
	
	
	
	
	
	
	
	
	
	

	[bookmark: _Hlk74910497]Overall (adults) mean
	
	
	
	20-oct.
	21-nov.
	32 ± 25
	14 ± 23
	86.2 ± 17.7
	187.7  ± 44.3
	13.5 ± 3.5




