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Remote	  sensing	  is	  the	  acquisi0on	  of	  informa0on	  about	  an	  
object	  or	  phenomenon	  without	  making	  physical	  contact	  
with	  the	  object	  and	  thus	  in	  contrast	  to	  in	  situ	  observa0on.	  





September 29, 2011 at 03:00 UTC h=p://nmq.ou.edu/applica0ons/qvs_2d_maps_main.html	  
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Garland,	  TX,	  30	  July	  2011	  



Roosts	  and	  land	  cover	  types	  (5km	  radius)	  

•  46%	  Herbaceous	  
agricultural	  

•  23%	  Temperate	  
forest	  

•  16%	  Open	  water	  
•  13%	  Developed/
urban	  

•  2%	  other	  

Kelly	  et	  al	  (in	  prep).	  



Dual-‐pol	  radar	  

Horizontal	  and	  
ver0cal	  
polarized	  
beams.	  
What	  does	  this	  
mean	  for	  radar	  
ornithology?	  
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Binghamton,	  NY	  (KBGM)	  Night	  of	  May	  15th,	  2013,	  	  

Dual-‐pol	  radar	  and	  orienta0on
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Wind	  

Horton	  et	  al.	  (in	  prep)	  



Animal	  tracking	  toolbox	  
•  Intrisnic	  markers	  

•  Stable	  isotopes	  
•  DNA	  

•  RADAR	  
•  Observer	  networks	  
•  Extrinsic	  markers	  

•  Leg	  bands	  
•  Radio	  tags	  
•  Satellite	  tags	  
•  Cell	  phone	  tags	  
•  Archival	  tags	  



Observa0on	  networks	  -‐	  Ebird	  

Weekly	  es0mates	  of	  Indigo	  Bun0ng	  density	  



GSM	  (cellular)	  tags	  

Tracks	  from	  two	  Golden	  Eagles,	  8	  days	  apart	  



Satellite	  tags	  
(doppler	  

posi0oning)	  

ARGOS	  



Extrensic	  markers	  and	  bird	  size	  



Archival	  devices	  (dataloggers)	  
What	  can	  we	  archive?	  

	  Light-‐levels	  (geolocators)	  	  
	  Temperature	  
	  Pressure	  (al0tude)	  
	  Ac0vity/movement	  
	  magne0c	  field	  
	  GPS	  loca0ons	  	  
	  Encounters	  
	  	  

Magne0c	  field	  intensity	  (2005)	  



Radio	  telemetry	  



Coded	  transmi=ers	  and	  
receiver	  networks	  

x	  

Rela0ve	  0ming	  of	  signal	  arrival	  at	  different	  
receiver	  loca0ons	  can	  be	  used	  to	  automa0cally	  
triangulate	  tag	  posi0on	  with	  accuracy	  within	  a	  
few	  meters.	  

MacCurdy	  et	  al.	  2011.	  Chapter	  33:	  Handbook	  of	  Posi-on	  
Loca-on	  

Programmable	  solar	  
transmi=er	  (no	  ba=ery).	  
<0.5g	  

DIY	  receivers	  
Sensorgnome.org	  



Ready	  made	  telemetry	  towers	  	  
(with	  built-‐in	  power	  supply)	  

Partners	  in	  Flight:	  
Smithsonian	  Migratory	  
Bird	  Center	  and	  industry	  
partners	  





Wind,	  chlorophyll,	  and	  
albatrosses	  around	  the	  
Galapagos	  
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