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•  Location Estimates 
•  Two methods 
•  Actual observation 

•  Potentially more 
accurate 

•  Potential to affect bird 
behavior 

•  Triangulation 
•  Detection from a 

distance 
•  Must estimate bird 

location 
•  Demography 

•  Not addressed in this talk 



•  Objectives 
•  Estimate location of bird. 
•  Estimate error associated 

with location. 
•  Multiple bearings 
•  Two bearings yield bird 

location.  No estimate of 
error. 

•  Three+ bearings yield 
estimate of bird location 
AND error. 

Observer 

Bird 



•  Optimizing bearing angles 
•  Best angles = 360°/x, where x = number of 

bearings.   
•  E.g. 360° / 3 bearings = 120° 

•  Multiple bearings 
•  More bearings is better 

Saltz, D. 1994. Reporting error measures in radio location by triangulation. 
Journal of Wildlife Management 58:181-184. 

120° = optimal 45° = greater error 



Correc'ng Magne'c Declina'on 
•  Concept 

–  Magne'c north pole 

–  True north pole 
–  Declina'on is difference 

•  Online calculator 
h8p://www.ngdc.noaa.gov/geomagmodels

/Declina'on.jsp 
•  Correc'on 
True Azimuth = magne'c bearing – correc'on

 degrees ‐ (correc'on minutes/60)  

e.g. 

Newport Oregon = 16° 37' E 

True Azimuth = magne'c bearing ‐ 16° ‐ (37’/60’) 



Data Needed 

1.  Your loca'on 

2.  Azimuth to bird 

3.  Magne'c declina'on 
http://www.ngdc.noaa.gov/
geomagmodels/
Declination.jsp 

Assumptions 
1.  Bird is not moving 
2.  Accuracy of telemetry, 

azimuth, and declination 





1. Tuamotu Kingfisher 
data!! 
•  Collected over 

several years. 
•  Filtered for your 

benefit. 

•  Skewed for my 
benefit. 

•  Compiled for this 
exercise. 



•  Data organization 
•  Tab delineated 

•  Coma delineated text file 
•  Use any text editor 

•  Required fields 

1.  Bird iden'fica'on 

2.  Bearing group 
iden'fica'on 

3.  Corrected azimuth 

4.  Observer Loca'on (X and 
Y coordinates) 



1.  Start LOAS 
2.  Open File 

a.  File, Open Data File 
b.  Navigate to the Desktop 

c.  Look in “MIGRATE” folder 

d.  At boMom, select “File of Type = Text 
(*.txt)” 

e.  Double click “Migrate.txt” 

3.  Defining File Variables 

a.  Receiver X – select “GPSEasWng” 
b.  Receiver Y – select “GPSNorthing” 

c.  Bearing Azimuth – select “Azimuth” 

d.  Group Variables – select “Session” 

4.  Click Apply 



•  Data tab 
•  Results tab 
•  Observer locations 
•  Highlighting bearing 

groups (sessions) 

•  Exercise 
a)  Highlight lines 1,2,3 

(session 29) 
b)  Click calculate 
c)  Zoom into center 
d)  Notice three 

bearings, 
intersections, 
estimated location. 

•  This is your estimated 
location. 

•  Click the “Results” tab 
for coordinates. 



•  Adjust symbols and 
colors 
a)  Click “Canvas” 
b)  Click “Shapes” 
c)  Click “Colors and 

Symbols” 
d)  Adjust colors and 

symbols. 



•  Add Vegetation Cover Layer 
a)  Click “File” 
b)  Click “Open Map Vector File” 

•  Navigate to the desktop and 
MIGRATE folder. 
a)  Select “Veg.shp” 
b)  You will see vegetation 

coverages for the island of 
Niau. 

c)  Observations are on the right 



•  Zoom in with magnifying 
glass to see bird 
location within 
vegetation. 

•  This bird was located in 
coconut plantation!!! 



•  Click Results tab 
•  Clean Results 

a)  Click results tab 
b)  Erase results 

•  Select Output Variables 
a)  Click “Results” 
b)  Click “Select 

Output Variables” 
c)  Select 

  Estimated 
locations 

  Ellipse area 
  Year1 
  Session 
  USFWS band 

d)  Click Accept 



•  Run bearing session 29 
•  Click on “Results” tab 

a)  Scroll through 
b)  Notice estimated 

bird location 
coordinates 
“X_Estimate” 
 “Y_Estimate” 

c) Notice the area within 
the error ellipse 
“Area”. 

•  Run all data together 
a)  Clear results table 
b)  Select all rows 
c)  Click calculate 
d)  Look at results 

table! 
e)  Zoom in and look 

at points on map! 



1.  Click File, Save Data, 
Telemetry Results. 

2.   Save all data in grid, and 
click “Accept” 

3.  Select the file name, file 
type (txt works well for 
arc), and loca'on.  Click 
“Con'nue” 

4.  Click “Accept” 

5.  Done! 

6.  Double click file to open! 

7.  These data can be 
imported into ArcView and 
analyzed there. 



1.  Working with data 
2.  Download file from: 
*** click the arrow at the lightning bolt! 

1.  Start LOAS 
2.  Open File  

a.  File, Open Data File 

b.  Open file you downloaded 

3.  Defining File Variables 

a.  Receiver X – select “EasWng (x)” 

b.  Receiver Y – select “Northing (y)” 

c.  Bearing Azimuth – select “True Azimuth” 

d.  Group Variables – select “Group and Frequency” 

4.  Click Apply 
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