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Outline	  

•  Introduc&on	  
– Why	  birds?	  
– Why	  Department	  of	  Defense	  (DoD)?	  

•  Jus&fica&on	  (Problem	  à	  Solu&on)	  
•  Species	  
•  Study	  Areas	  
•  Methods	  

1.   Ecological	  and	  economic	  value	  (Clinton	  2001)	  
•  Biological	  diversity	  
•  Enjoyment,	  recrea&on,	  hun&ng	  

2.   Informa&on	  Value	  (Baillie	  1991)	  
•  Sensi&ve	  to	  environmental	  changes	  
•  Indicators	  of	  ecological	  health	  
•  More	  prac&cal	  to	  monitor	  than	  other	  taxa	  
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29	  million	  acres	  (12	  million	  ha)	  

Why	  are	  DoD	  lands	  important?	  

>	  400	  Installa&ons	  

~250	  with	  1+	  Endangered	  Species	  Act	  species	  
(Fischer	  2013)	  

Stein	  et	  al.	  2008	  

Densi&es	  of	  Listed	  and	  Imperiled	  Species	  

Highest	  percent	  of	  ESA	  listed	  
species	  on	  federal	  land	  =	  23%	  

(Stein	  et	  al	  2008)	  
23%	  

23%	  

More	  recent	  DoD	  figures:	  
~425	  ESA	  Listed	  

~520	  Species-‐At-‐Risk	  
(Fischer	  2013)	  

While	  only	  3%	  of	  
federal	  land,	  the	  
DoD	  has	  as	  many	  
listed	  species	  as	  

USFS!	  
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Legisla&on	  and	  Regulatory	  Drivers	  
• General	  
• Migratory	  Bird	  Treaty	  Act	  
•  Endangered	  Species	  Act	  
•  Execu&ve	  Order	  13186	  

-‐	  	  “Responsibili&es	  of	  Federal	  Agencies	  
to	  Protect	  Migratory	  Birds”	  

• DoD	  Specific	  
•  Sikes	  Act	  
• Migratory	  Bird	  Rule	  

	  

What	  is	  the	  problem?	  

Current	  Es&mate:	  	  
	  >	  1	  million	  acres	  of	  inaccessible	  impact	  

areas	  with	  lihle	  to	  no	  monitoring	  data	  

Solu&on?	  

Autonomous	  Aerial	  Recording	  
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Technology	  Design	   Liiing	  System	  
GPS	  

Circuit	  Board	  

Ballast	  
Dropper	  

Radio	  

Baheries	  

Microphone	  

Digital	  
Recorder	  

Base	  Sta&on	  

Species	  
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Study	  Areas	  

Objec&ves	  

1.   Demonstrate/evaluate	  the	  ability	  of	  AAARS	  
to	  collect	  data	  on	  grassland	  birds	  and	  our	  
ability	  to	  derive	  accurate	  density	  es&mates	  
for	  target	  species.	  

2.   Compare	  AAARS	  with	  widely	  used,	  human-‐
observer	  methods.	  

3.   Describe	  song	  behavior,	  par&cularly	  in	  terms	  
of	  song	  rate,	  of	  target	  grassland	  species.	  	  

Field	  Methods	  Outline	  
•  Objec&ves	  1	  &	  2	  
–  Balloon	  tether	  system	  
–  Simulated	  birds	  (beeper	  boxes)	  
–  STATIC	  and	  DYNAMIC	  tests	  on	  tether	  

•  Real	  birds	  
•  Simulated	  birds	  

–  Free	  flights	  
–  Spot	  mapping	  surveys	  

•  Objec&ve	  3	  
–  Recording	  Individuals	  
–  Song	  count	  surveys	  
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Tether	  System	  
•  Fishing	  pole	  
•  30	  lb	  line	  

Methods:	  Objec&ves	  1&2	  

Tether	  System	  
•  Fishing	  pole	  
•  30	  lb	  line	  
•  Human	  operator	  

Methods:	  Objec&ves	  1&2	  

Tether	  System	  
•  Fishing	  pole	  
•  30	  lb	  line	  
•  Human	  operator	  
•  Laptop	  base	  sta&on	  

Methods:	  Objec&ves	  1&2	  
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Methods:	  Objec&ves	  1&2	  

Simulated	  Birds	  
•  Components	  
– MP3	  player	  
– Amplifier	  
– Speaker	  
– RF	  modem	  

•  16-‐20	  per	  survey	  
•  Controlled	  Remotely	  

Methods:	  Objec&ves	  1&2	  
Sta&c	  Tests	  

• 	  AAARS	  over	  center	  point	  
• 	  100-‐300	  m	  al&tude	  

• 	  10-‐min	  point	  count	  
• 	  unlimited	  distance	  
(Reynolds	  et	  al.	  1980,	  Ralph	  et	  al.	  1995)	  	  

Dynamic	  Tests	  

• 	  Start	  below	  AAARS	  
• 	  Walk	  ~1	  km/hr	  
• 	  Species,	  &me,	  direc&on,	  distance	  

• 	  500	  m	  Line	  Transect	  
(Burnham	  et	  al	  1980,	  Buckland	  et	  al.	  2001)	  
	  
• 	  AAARS	  tethered	  over	  transect	  	  

	  ~5	  km/hr	  

Methods:	  Objec&ves	  1&2	  
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Methods:	  Objec&ves	  1&2	  
Free	  Flights	  

Launch	  
Fill	  

Release	  

Line	  Transect	  Survey	  

Methods:	  Objec&ves	  1&2	  
Free	  Flights	  

Flight	  

Methods:	  Objec&ves	  1&2	  
Free	  Flights	  

Recovery	  
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Surveys	  for	  True	  Bird	  
Densi&es	  

	  

Methods:	  Objec&ves	  1&2	  

Methods	  
Spot	  Mapping	  

(Franzreb	  1976)	  

-‐ Once	  per	  wk	  
-‐ 8+	  wks	  
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Analysis	  
Objec&ve	  1	  

What	  is	  our	  ability	  to	  collect	  data	  on	  focal	  species?	  
Can	  we	  use	  pahern	  recogni&on	  soiware	  to	  

automa&cally	  detect	  songs?	  

Can	  we	  determine	  densi&es	  from	  recordings?	  
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Analysis:	  Objec&ve	  1	  
Density	  Es&ma&on	  Method	  

1.  Altitude,  velocity,  and  flight  length	
2.  Number  of  songs  recorded,  average  song  rate	

	  

45	  

	  
	   	  Compare	  results	  with	  known	  popula&ons	  

	  
	   	   	   	   	  1.	  Simulated	  birds	  
	  
	   	   	   	   	  2.	  Spot	  mapping	  data	  

Analysis:	  Objec&ve	  2	  
AAARS	  vs.	  human	  surveys?	  

	  1.   Compare	  at	  species/individual	  level	  

2.   Compare	  density	  es&mates	  
	  	  

Observer	  Point	  Count	  &	  Line	  Transect	  data	  
	  	   	  Program	  DISTANCE	  (Buckland	  et	  al.	  2001)	  
	  	   	   	   	  Popula&on	  Density	  Es&mates	  

Methods:	  Objec&ve	  3	  

1.   Iden&fy	  Individuals	  

Describe	  song	  behavior	  in	  terms	  of	  song	  rate.	  

Recordings	  
	  

Target	  Mist-‐Net	  à	  Color	  Band	  
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Methods:	  Objec&ve	  3	  

2.	  Resight	  individuals	  

Recordings	  
	  

Observe	  à	  Record	  GPS	  points	  

Methods:	  Objec&ve	  3	  

3.	  Install	  Autonomous	  Recording	  Units	  (ARU)	  

Recordings	  
	  

Find	  territory	  center	  à 	   	   	   	   	   	   	  	  à	  Collect	  data	  

Methods:	  Objec&ve	  3	  
Song	  Counts	  

	  

• 	  10-‐min	  count	  
• 	  #	  songs	  per	  min	  per	  individual	  

• 	  1-‐2	  counts	  per	  wk	  
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Analysis:	  Objec&ve	  3	  
	   	  Possible	  steps…	  

	  
1.   Use	  song	  count	  data	  to	  verify	  how	  many	  

individuals	  are	  being	  recorded	  by	  ARUs	  
2.   Use	  soiware	  to	  count	  songs	  on	  recordings	  
✶  (or	  analyze	  subsamples	  by	  hand)	  

3.   Calculate	  songs	  per	  min?	  hour?	  morning?	  
4.   Compare	  regions	  and	  &me	  periods	  
5.   How	  can	  we	  use	  this	  informa&on	  for	  

acous&c	  monitoring?	  
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