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Bird tracking technology — at the frontier
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Source: Bridge et al. 2011. Technology on the Move: Recent and Forthcoming Innovations for Tracking Migratory Birds. BioScience 61: 689—698
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Source: Advanced Telemetry Systems (ATS) https://atstrack.com/
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Source: Motus Wildlife Tracking Systems https://motus.org/




Source: Weiser et al. 2016. Characterizing the Accuracy of a Self-Synchronized Reverse-GPS Wildlife Localization System
Source: Toledo et al. 2014. Lightweight low-cost wildlife tracking tags using integrated transceivers
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Source: Lotek Wireless Inc. Hallworth, M., Marra, P. Miniaturized GPS Tags Identify Non-breeding Territories of a Small
https://www.lotek.com/products/pinpoint-gps- Breeding Migratory Songbird. Sci Rep 5, 11069 (2015). https://doi.org/10.1038/srep11069
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DOPPLER EFFECT
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Source: ARGOS 2016. Argos User’s Manual http://argos-system.org




Source: ICARUS Global Monitoring with Animals https://www.icarus.mpg.de/en
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GPS

- 6 Orbital planes

- 24 Satellites + Spare
- 55% Inclination Angle
- Altitude 20,200km
USA

Launch: 1978
Available: 1994

GLONASS

- 3 Orbital planes

- 21 Satellites + 3 Spares
- 64.8° Inclination Angle
- Altitude 19,100km
Russia

Launch: 1982
Operational: 1995

Galileo

- 3 Orbital planes

- 27 Satellites + 3 Spares
- 56° Inclination Angle

- Altitude 23,616xm

EU

Launch: 2011
Operational: 2016

BeiDou

- 6 Orbital planes

- 27 Satellites (+8)

- 55° Inclination Angle
- Altitude 21,500km

China
Launch: 2000
Operational: 2018
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Source: GPS and GNSS for Geospatial Professionals. PennState College of Earth and Mineral Sciences. https://www.e-education.psu.edu/geog862/




GNSS augmentation systems
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1 UTC datetime  gps_fix_timhdop Latitude Longitude Altitude_m speed_km_h direction_deg temperature_C light mag_x mag_y mag_z acc_x acc_y acc_z

32| 2018-11-1207:41 16310 1.6 46.212029 7.239785 1123 28 154 25 321 284 -453 -147 42 -115 1232
33 | 2018-11-1207:52 81070 0.9 46.213413 7.241768 1351 33 344 24 861 32 -115 -17 106 -71 1137
34| 2018-11-1208:01 16320 1 46.229038 7.239245 1397 0 67 200 1965 335 165 40 233 128 1007
35| 2018-11-1208:11 16230 1.5 46.230044  7.23734 1445 0 203 200 1313 315 -142 68 157 511 866
36 | 2018-11-1208:21 16320 1.5 46.230492 7.237377 1486 0 147 25 737 44 8 32 145 632 776
37| 2018-11-1208:31 16350 1.1 46.219574 7.231367 1596 17 139 25 1353 44 -43 531 102 -128 1088
38 | 2018-11-1208:41 16320 1 46.220772  T7.22781 1730 0 43 22 529 626 116 -82 115 619 790
33| 2018-11-1208:51 16310 1 46.220800 7.227313 1737 0 224 23 0 739 73 -315 131 831 408
40 | 2018-11-12039:01 16330 1 46.220627 7.227383 1743 0 58 24 36 731 102 -287 62 887 448
1 0

41 | 2013-11-12 09:11 16320 46.220873 7.227842 1720 127 26 775 763 7o -291 61 &70 480
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Motus tags (0.15 g)
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Source: Adopted from Bridge et al. 2011. Technology on the Move: Recent and Forthcoming Innovations for Tracking Migratory Birds. BioScience 61: 689-698
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