Transmitter attachment method
1. Ensure that a protective cotton pad has been attached to the bottom of transmitter.
2. Insert the harness through two holes on the front of the transmitter and then through a metal ring so that they cross, ensuring that the lengths of the loops of the harness on both sides are the same.
3. Cover the head of the bird with a small cloth bag.

4. Place the harness on the bird so that the transmitter is located on the center of the bird’s back. Adjust the metal ring so that it is situated on the center of the bird’s chest.
5. Slide each loop of the harness over the wings and insert the harness through two holes on the back end of the transmitter, ensuring that the length of the harness on both sides of the bird is the same. Adjust the harness so that it is snug against the body (but not overtight).
6. Open both wings and ensure that the full range of motion during normal flapping can be achieved. Knot the harness in the hole at the back end of the transmitter and use another metal ring to fix the knot. Cut off the excess harness. 
7. See Figure 1 and 2 for illustrations of the transmitter attachment procedure.
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Figure S1 Transmitter attachment method.
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Figure S2 Black-headed gulls with transmitter attachment.

	Table S1 Intermediate dawn and twilight hours at Dianchi, Kunming City, Yunnan Province, China

	Years
	Dawn
	Twilight
	
	Years
	Dawn
	Twilight

	Nov. 2018
	7:00:58
	18:45:29
	
	Nov. 2019
	7:00:48
	18:45:34

	Dec. 2018
	7:20:41
	18:46:44
	
	Dec. 2019
	7:20:33
	18:46:38

	Jan. 2019
	7:30:44
	19:05:58
	
	Jan. 2020
	7:30:44
	19:04:58

	Feb. 2019
	7:19:42
	19:25:52
	
	Feb. 2020
	7:19:52
	19:25:43

	Mar. 2019
	6:55:17
	19:40:05
	
	Mar. 2020
	6:54:31
	19:40:26

	Apr. 2019
	6:23:30
	19:54:06
	
	Apr. 2020
	6:22:46
	19:54:28

	Oct. 2019
	6:43:39
	19:05:24
	
	
	
	


	Table S2 The number of locations in buffer zone 

	Stage
	Buffer zone

	
	0-300m
	300-600m
	600-900m
	900-2000m

	SOP2019
	288
	208
	160
	345

	SCP2019
	58
	179
	426
	338

	SOP2020
	177
	193
	166
	462

	SCP2020
	302
	198
	243
	255


	Table S3 Tracking information of 91 black-headed gulls tagged with GPS satellite transmitters 

in 2018 and 2019 at Dianchi Lake, Kunming City, Yunnan Province, southwestern China

	ID
	Starting date
	Ending date
	Days tracked
	Selected or not 

	6106
	2018/11/15
	2019/1/28
	74
	N (i)

	6110
	2018/11/15
	2018/11/20
	5
	N (ii)

	6135
	2018/11/15
	2018/12/15
	30
	N (ii)

	6152
	2018/11/15
	2018/12/4
	19
	N (ii)

	6163
	2018/11/15
	2018/11/26
	11
	N (ii)

	6184
	2018/11/15
	2019/7/17
	244
	Y

	6215
	2018/11/15
	2018/12/8
	23
	N (ii)

	6421
	2018/11/15
	2019/9/19
	308
	N (i)

	6422
	2018/11/15
	2019/2/20
	97
	Y

	6429
	2018/11/10
	2018/11/15
	5
	N (ii)

	6466
	2018/11/15
	2018/11/17
	2
	N (ii)

	6473
	2018/11/15
	2019/5/20
	186
	Y

	6493
	2018/11/15
	2019/4/11
	147
	Y

	6496
	2018/11/15
	2019/11/8
	358
	Y

	B017
	2019/3/8
	2020/4/4
	393
	N (i)

	B018
	2019/3/8
	2019/3/26
	18
	N (ii)

	B020
	2019/3/7
	2019/5/26
	80
	N (ii)

	B021
	2019/3/8
	2020/12/17
	650
	Y

	B022
	2019/3/8
	2020/12/27
	660
	Y

	B023
	2019/3/7
	2020/10/12
	585
	Y

	B025
	2019/3/7
	2019/10/9
	216
	N (i)

	B027
	2019/3/7
	2020/6/2
	453
	N (i)

	N079
	2019/3/7
	2019/3/14
	7
	N (ii)

	N082
	2019/3/7
	2019/3/16
	9
	N (ii)

	N085
	2019/3/8
	2020/12/17
	650
	Y

	N091
	2019/3/7
	2019/3/30
	23
	N (ii)

	N095
	2019/3/7
	2019/3/16
	9
	N (ii)

	N097
	2019/3/7
	2019/5/21
	75
	N (ii)

	N101
	2019/3/8
	2019/10/11
	217
	N (i)

	N103
	2019/3/8
	2019/3/12
	4
	N (ii)

	N105
	2019/3/8
	2019/10/30
	236
	N (i)

	N108
	2019/3/8
	2020/11/22
	625
	N (i)

	N109
	2019/3/8
	2019/4/17
	40
	N (ii)

	N110
	2019/3/7
	2019/3/21
	14
	N (ii)

	N113
	2019/3/8
	2019/3/26
	18
	N (ii)

	N115
	2019/3/7
	2019/4/5
	29
	N (ii)

	N124
	2019/3/8
	2020/5/9
	428
	N (i)

	N125
	2019/3/8
	2019/3/22
	14
	N (ii)

	N128
	2019/3/8
	2019/3/12
	4
	N (ii)

	N500
	2019/3/7
	2019/4/10
	34
	N (ii)

	N501
	2019/3/8
	2019/3/14
	6
	N (ii)

	N502
	2019/3/7
	2019/4/5
	29
	N (ii)

	N503
	2019/3/7
	2020/3/25
	384
	Y

	N504
	2019/3/7
	2019/11/26
	264
	N (i)

	N505
	2019/3/7
	2020/4/25
	415
	Y

	N506
	2019/3/7
	2020/5/12
	432
	Y

	N507
	2019/3/7
	2020/4/5
	395
	N (i)

	N508
	2019/3/7
	2019/10/31
	238
	N (i)

	N510
	2019/3/7
	2019/6/12
	97
	N (ii)

	N511
	2019/3/7
	2020/7/25
	506
	Y

	N512
	2019/3/7
	2020/2/23
	353
	N (i)

	N516
	2019/3/7
	2020/11/6
	610
	Y

	N517
	2019/3/7
	2020/11/30
	634
	Y

	N518
	2019/3/7
	2019/4/17
	41
	N (ii)

	N519
	2019/3/7
	2020/4/30
	420
	N (i)

	N521
	2019/3/7
	2020/5/13
	433
	Y

	N522
	2019/3/7
	2019/5/21
	75
	N (ii)

	N523
	2019/3/8
	2020/12/30
	663
	Y

	N524
	2019/3/7
	2019/4/29
	53
	N (ii)

	N525
	2019/3/7
	2020/11/25
	629
	Y

	N526
	2019/3/7
	2020/10/31
	604
	N (i)

	N527
	2019/3/7
	2020/12/28
	662
	Y

	N528
	2019/3/7
	2019/7/14
	129
	N (ii)

	N530
	2019/3/7
	2019/6/3
	88
	N (ii)

	N533
	2019/3/7
	2020/7/22
	503
	Y

	N534
	2019/3/7
	2020/10/7
	580
	Y

	N535
	2019/3/7
	2020/4/5
	395
	Y

	N700
	2019/3/8
	2019/3/10
	2
	N (ii)

	N702
	2019/3/7
	2020/12/29
	663
	Y

	N704
	2019/3/7
	2020/9/2
	545
	Y

	N705
	2019/3/8
	2019/8/20
	165
	N (ii)

	N706
	2019/3/7
	2019/3/18
	11
	N (ii)

	N707
	2019/3/7
	2019/8/20
	166
	N (ii)

	N708
	2019/3/7
	2019/3/15
	8
	N (ii)

	N710
	2019/3/8
	2019/3/24
	16
	N (ii)

	N713
	2019/3/7
	2019/7/13
	128
	N (ii)

	N715
	2019/3/7
	2019/3/18
	11
	N (ii)

	N716
	2019/3/7
	2019/3/16
	9
	N (ii)

	N717
	2019/3/7
	2019/3/23
	16
	N (ii)

	N718
	2019/3/7
	2019/4/1
	25
	N (ii)

	N719
	2019/3/7
	2019/7/3
	118
	N (ii)

	N720
	2019/3/7
	2019/3/15
	8
	N (ii)

	S004
	2018/11/15
	2020/3/7
	478
	Y

	S031*
	2018/11/15
	2020/10/30
	715
	Y

	S035
	2018/11/11
	2018/11/15
	4
	N (ii)

	S044
	2018/11/15
	2019/3/20
	125
	Y

	S054*
	2018/11/15
	2020/10/26
	711
	Y

	S055
	2018/11/15
	2019/8/17
	275
	N (ii)

	S056
	2018/11/15
	2019/10/28
	347
	N (i)

	S057
	2018/11/15
	2019/3/4
	109
	Y

	S058*
	2018/11/15
	2020/10/5
	690
	Y


Data that did not meet one of the three following criteria were not used in analyses: (i) data for the wintering period were complete; (ii) gulls had returned to Dianchi Lake in the winters of 2018 and 2019; and (iii) the number of locations in each wintering stage was at least 30 for gulls used in home range size analyses. 

*The individual tracked in 2018 successfully returned to Dianchi Lake and then departed successfully for 2 consecutive years.

The national standards and nutritional composition of synthetic feeds
The raw materials of synthetic feeds should meet the requirements of relevant national standards in China. The feed is non-powdery, granular, and soft, with a diameter ≤ 10 mm and length ≤ 15 mm; all feeds should be a size of 0.425 mm. The water content of synthetic feeds ranges from 20% to 30%, the color of all feeds is consistent, and the feed is free of mildew and peculiar odors. Please see Table S4 for the content of different nutrients.

	Table S4 Nutritional composition indicators of synthetic feeds

	Team
	Require

	Crude Fat, %
	≥ 2.0

	Crude Protein, %
	 ≥ 14.0

	Crude Fiber, %
	≤ 3.5

	Lysine, %
	≥ 1.0

	Crude Ash, %
	≤ 8.0

	Calcium, %                               
Calcium
	≥ 1.0

	Phosphorus, %                            

	 ≥ 0.60

	Salt, %
	0.20 ~ 0.40

	Note: The content of various nutrients is calculated on the basis of 70%–80% dry matter


