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   Vessel line-transect survey is a common method for estimating the abundance of birds at 

sea. In the European Seabirds at Sea ESAS  guideline, ying birds are recorded with a snapshot 

method within a ed-width strip, usually up to a distance of 300 m. However, bird density in 

the Taiwan Strait is much lower compared to European seas, such a method may result in con-

siderable loss of data. Previous researchers have thus suggested that a conventional line-transect 

method with continuous observation would be more suitable for Taiwan. The decreasing detect-

ability of birds with distance can be corrected by distance sampling. The continuous observation 

is not without disadvantage as the movement of birds can cause substantial bias. In this study, 

with data collected using conventional line-transect, we showed that a 300 m strip-transect 

would collect 22% fewer data compared to a line-transect. We analyzed the detection function 

of major bird species or species groups. Within a distance of 300 m, the overall detection prob-

ability was between 25% and 75%, indicating that assuming a complete detection within 300 m 

would underestimate the bird density. We also used simulation to quantify the bias caused by the 

movement of birds, and suggested correction factors for estimating bird density.

 

ey words shore wind farm  seabird density  transect survey  distance sampling  e ective 

strip width
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AIC ESW 
(m) ESW se 

300 m
 

 
Chis

q 
df p 

 hazard-rate 1.84 4 0.76 2422.0 233.1  17.3 0.59 

 
half-normal + 
cosine 2.67 3 0.44 859.5 198.9  14.7 0.54 

 
half-normal + 
cosine 1.71 3 0.63 395.4 195.4  17.5 0.58 

 
half-normal + 
cosine 7.70 6 0.26 321.1 306.8  25.8 0.75 

 hazard-rate 3.06 6 0.80 402.0 353.7  131.8 0.62 

 
half-normal + 
cosine 5.82 4 0.21 397.3 199.3  18.0 0.57 

 

hazard-rate + 
simple 
polynomial 

6.97 4 0.14 1225.4 260.5 23.0 0.67 

 
half-normal + 
cosine 4.38 5 0.50 3355.8 216.2  5.3 0.61 

 
hazard-rate + 
Hermite 3.28 5 0.66 2204.9 183.0  28.5 0.47 

 
half-normal + 
cosine 0.60 3 0.90 1203.2 177.7  10.5 0.50 

 hazard-rate 4.65 3 0.20 681.2 168.8  13.9 0.52 

 
half-normal + 
cosine 

10.6
2 5 0.06 1110.2 130.2  4.8 0.41 

 hazard-rate 2.12 4 0.71 359.7 138.2  22.9 0.42 

 
half-normal + 
cosine 3.70 6 0.72 302.3 239.2  25.5 0.64 

 hazard-rate 7.33 3 0.06 2705.0 73.7  2.5 0.25 



27

TW J. of Biodivers.26(1):9-30, 2024

 
1 

(m/s) K ESW 
(m) 

ESWcor 
(m) 

EDD 
(m) 

 14.1 3.24 233.1 754.2  500 
 11.9 2.74 198.9 544.1  300 

 11.1 2.55 195.4 499.0  200 
 16.4 3.76 306.8 1153.0  800-900 
 14.0 3.21 353.7 1136.4  600 
 14.7 3.37 199.3 672.0  500 

 12.6 2.89 260.5 754.1  600 
 13.7 3.14 216.2 679.9  500 
 12.1 2.78 183 508.9  300 

 12.1 2.78 177.7 494.2  300 
 10.9 2.51 168.8 423.4  200 

 13.1 3.01 130.2 391.7  200 
 10.9 2.51 138.2 346.7  100-200 

 13.1 3.01 239.2 719.6  200-600 
 10.7 2.46 73.7 181.5  100 

1. Alerstam et al. (2007)
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