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Table S1 Ringing recoveries of Lesser Grey Shrike over 100 km. Variable names follow the EURING Exchange code 2000. EURING – The European Union for Bird Ringing (2010). The EURING Exchange Code 2000+. Thetford, U.K. ISBN 978-1-9085581-51-8
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Table S2 Median calibration parameters used for individual 22UL in SGAT. 
	Zenith angle for zero deviation (deg)
	95.775

	Most frequent median deviation (deg)
	91.018

	Log mean shape (error distribution parameter)
	2.451

	Log standard deviation rate (error distribution parameter) 
	0.066












[bookmark: _Hlk134544645]Table S3 Parameters used for individual 16KN in GeoPressureR. Explanations for each parameter can be found here: https://github.com/Rafnuss/GeoPressureTemplate/blob/main/README.md
	thr_dur
	48

	extent_N
	50

	extent_W
	10

	extent_S
	-40

	extent_E
	50

	map_scale
	5

	map_max_sample
	300

	map_margin
	30

	prob_map_s
	1

	prob_map_thr
	0.9

	shift_k
	0

	calib_lon
	19.509

	calib_lat
	48.5877

	calib_1_start
	6/20/17

	calib_1_end
	8/22/17

	prob_light_w
	0.1

	thr_prob_percent
	0.9

	thr_gs
	120




Fig. S1 Changes in ambient air pressure values for the bird 16KN during a period when crossing the sea and the Sahara Desert.
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Fig. S2 Altitude estimates at 30 min intervals over the annual cycle in the Lesser Grey Shrike (bird 16KN).
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SchemeRing SpeciesPSpeciesS SexSAgeP AgeSDate Place Coordinates CoordAccConditionCircumstanceEURINGidDistance DirectionElaptime

DER G....70239 15190 15190 M 4 4 1071954 DEBK 492500+84200 0 8 20 3 ----- --- -----

DER G....70239 15190 15190 M 4 4 6091954 GR84 381359+214359 0 1 1 3 1621 141 67

DER G...137356 15190 15190 U 1 1 29061959 DEBF 474800+73759 0 8 20 3 ----- --- -----

DER G...137356 15190 15190 U 2 2 28081959 IA34 454600+131000 0 2 10 3 478 119 60

FRP JA..262668 15190 15190 U 1 1 5071993 FR81 431419+30707 1 8 20 4 ----- --- -----

FRP JA..262668 15190 15190 U 2 2 27051994 FR82 432301+44757 1 9 29 4 138 84 326

GBT P.....5177 15190 15190 M 2 2 14091952 GBNL 553404-13919 0 8 20 4 ----- --- -----

GBT P.....5177 0 15190 M 0 0 15101952 GBAB 571030-20526 2 2 46 4 182 352 31

HGB ....111479 15190 15190 U 3 3 3081960 HG48 472700+190100 1 8 20 4 ----- --- -----

HGB ....111479 15190 15190 U 0 0 23081960 GR-- 380000+240000 9 0 0 4 1126 159 20

HGB ....242057 15190 15190 U 1 1 9071987 HG35 462800+184300 1 8 20 4 ----- --- -----

HGB ....242057 15190 15190 U 2 2 14091987 GR86 375800+232000 1 2 10 4 1018 159 67

HGK .....65679 15190 15190 U 3 3 14061931 HG37 471900+172100 1 8 20 4 ----- --- -----

HGK .....65679 15190 15190 U 0 0 20091932 GR-- 375800+233000 1 0 0 4 1154 155 464

HGK .....79209 15190 15190 U 1 1 27061932 HG48 472000+195200 1 8 20 4 ----- --- -----

HGK .....79209 15190 15190 U 0 0 27081933 GR80 372700+245600 1 0 0 4 1174 160 426

HGK .....87202 15190 15190 U 1 1 25061933 HG44 474000+213000 1 8 20 4 ----- --- -----

HGK .....87202 15190 15190 U 0 0 2091933 GR81 374600+204800 1 0 0 4 1102 183 69
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