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Nights per Anabat Detector Total 
nights 

No. of 
calls 

sequences 

No. of bat 
passes (> 

2 bat calls) Year Month 

A B C D E       
2008 April 21 21 21 21 21 105 1 1 
2008 May 27 1 27 27 27 109 1 0 
2008 June 30 0 30 20 30 110 4 1 
2008 July 31 0 31 31 31 124 3 3 
2008 Aug 31 26 31 31 31 150 3 2 
2008 Sept 30 30 30 30 30 150 5 3 
2008 Oct 31 6 9 19 31 96 1 1 
2008 Nov 30 17 30 11 13 101 1 1 
2008 Dec 26 23 31 17  97 0 0 
2009 Jan   31   31 0 0 
2009 Feb  2 28 2 2 34 0 0 
2009 Mar  30 27 31 31 119 1 1 
2009 April   2 - 27 30 59 0 0 

            Total 1285 20 13 
�
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  Variable   

  Movement rate  

A mean movement rate (birds/hr/ha) 0.002859071 

B daily movement rate (birds/day/ha) A*12 0.03430885 

C fatality domain (days) 365 

D annual movement rate (birds/year) B*C 12.52273025 

E 
proportion birds flying within rotor swept zone 
(>30m and < 128m) 0.027210884 

F 
annual movement rate within rotor swept zone 
(>30m and <128 m) D*E 0.340754565 

    

  Horizontal interaction probability  

G Volume occupied by rotor swept zone (m3) 463011.84 

H 
Vol of 1 ha area from minimum to maximum 
rotor height (>32 to <128m) (m3) 960000 

I Horizontal interaction probability G/H 0.482304 

    

  Exposure index  

J 
daily exposure index (birds/rotor swept 
zone/day) B*E*I 0.000450267 

K 
annual exposure index (birds/rotor swept 
zone/yr) F*I 0.16434729 

    

  Fatality probability  

L 
Probability of striking a blade on frontal 
approach 0.156 

M Probability of fatality if striking blade 0.95 

N 
Probability of fatality if an interaction on frontal 
approach L*M 0.1482 

    

  Fatality index  

O 
Annual fatality rate with 90% exhibiting 
collision avoidance (birds/turbine/yr) K*N*0.1 0.002435627 

P 
Annual fatality rate with 95% exhibiting 
collision avoidance (birds/turbine/yr) K*N*0.05 0.001217813 

Q 
Annual fatality rate with 99% exhibiting 
collision avoidance (birds/turbine/yr) K*N*0.01 0.000243563 

�

�

�

�

�



 16

�

	�$���,/��������!��"��#�������������#����6�������'�"�"����������$����������"��
�

  Variable   
  Movement rate  
A mean movement rate (birds/hr/ha) 0.002859071 
B daily movement rate (birds/day/ha) A*12 0.03430885 
C fatality domain (days) 365 

D 
annual movement rate (birds/year/ha) 
B*C 12.52273025 

E 
proportion birds below rotor swept zone 
(>32m) 0.972789116 

F 
annual movement rate below rotor swept 
zone (>30m) D*E 12.18197569 

    
  Horizontal interaction probability  
G Volume occupied by tubular tower (m3) 486.3232 

H 
Vol of 1 ha area below blade height 
(<32m) (m3) 320000 

I Horizontal interaction probability G/H 0.00151976 
    
  Exposure index  

J 
daily exposure index (birds/tubular 
tower/day) B*E*I 5.07224E-05 

K 
annual exposure index (birds/tubular 
tower/yr) F*I 0.018513679 

    
  Fatality probability  

L 
Probability of striking a tubular tower if in 
airspace 1 

M 
Probability of fatality if striking tubular 
tower 0.95 

N 
Probability of fatality upon interaction 
L*M 0.95 

    
  Fatality index  

O 

Annual fatality rate with 90% exhibiting 
collision avoidance (birds/tower/yr) 
K*N*0.1 0.0017588 

P 

Annual fatality rate with 95% exhibiting 
collision avoidance (birds/tower/yr) 
K*N*0.05 0.0008794 

Q 

Annual fatality rate with 99% exhibiting 
collision avoidance (birds/tower/yr) 
K*N*0.01 0.0001758800 

�
�
�
�

�
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  Variable   

  Movement rate  

A mean movement rate (birds/hr/ha) 0.002859071 

B daily movement rate (birds/day/ha) A*12 0.03430885 

C fatality domain (days) 365 

D annual movement rate (birds/year) B*C 12.52273025 

E 
proportion birds below meteorological tower 
(<60m) 1 

F 
annual movement rate below meteorological 
tower (<60m) D*E 12.52273025 

    

  Horizontal interaction probability  

G 
Volume occupied by meteorological tower 
(m3) 420.1840223 

H 
Vol of 1 ha area meteorological tower 
(<80m) (m3) 800000 

I Horizontal interaction probability G/H 5.25E-04 
    
  Exposure index  

J daily exposure index (birds/tower/day) B*E*I 1.80E-05 

K annual exposure index (birds/tower/yr) F*I 6.58E-03 
    
  Fatality probability  

L 
Probability of striking a met tower if in 
airspace 1 

M Probability of fatality if striking tubular tower 1 

N Probability of fatality upon interaction L*M 1 
    
  Fatality index  

O 

Annual fatality rate with 90% exhibiting 
collision avoidance (birds/tubular tower/yr) 
M*P*0.05 0.000657731 

P 

Annual fatality rate with 95% exhibiting 
collision avoidance (birds/tubular tower/yr) 
M*P*0.05 0.000328866 

Q 

Annual fatality rate with 99% exhibiting 
collision avoidance (birds/tubular tower/yr) 
M*P*0.01 0.0000657731 

�
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  Turbines (x12) Met tower  Total fatality 

Annual fatality rate with 
90% exhibiting collision 
avoidance (birds/yr)  0.050 0.00066 0.051 
Annual fatality rate with 
95% exhibiting collision 
avoidance (birds/yr)  0.025 0.00033 0.025 
Annual fatality rate with 
99% exhibiting collision 
avoidance (birds/yr)  0.005 0.00007 0.005 
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Legend

� � Turbine/Tower Locations

Bird Point Count Data Oct 07 - Dec 08
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33% Observed Crossing
Kamehameha Hwy
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Koloa-Maoli Like Duck
Percentage by Direction of Travel

� � Turbine/Tower Locations
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Stilt Occurences
Percentage by Direction of Travel
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