
31

TW J. of Biodivers.25(1):31-59, 2023

detection probability
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6km/hr

3km 30 min

Abstract

modes of transportation, including by foot, bike, scooter, or car, depending on the local 

line-transect status. This method helps increase participation rate and obtain a larger 

-

cass detection probability, and evaluated factors of roadkill survey detection probability, 

including the survey speed of observers, experience of observers, road types, species 

(74%), bicycle (42%),  scooter (32%) was second highest, and car (12%) resulted in the 

lowest detection rate. The modeling results show that transportation mode and observer 

the experience of observers and road types were the minor factors. We also discovered 
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carcass detection probability.

Slow-walking observers could search for the most species and roadkill bodies. 

-

ects, we suggest volunteers/observers search carcasses by scooter, keeping the moving 

speed below 6km/hr, and allowing more than 30 minutes of search time on the 3km 

line-transect. The research team needs to train experienced volunteers and maintain the 

-

sult will be useful to correct sampling bias and estimate the abundance of animals killed 

-

imals.
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 (taxon)

 (Erritzoe et al. 2003; 

Guinard et al. 2012)

20km/hr  (Erritzoe et al. 

2003; Guinard et al. 2012; Santos et al. 

2015; Slater 2002)
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tos et al. 2018; Guinard et al. 2015; San-

tos et al. 2015)

 (Slater 2002)
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4
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1.25~6.75km/hr  1.88~9.75km/

hr  2.19~19.05km/hr  

1.76~26km/hr

1,801  (71.50%)

601  (23.86%) 68  (2.70%)

49  (1.95%)

74.95%

34.34% 30.81%

12.43%

72.88~76.47%

10.66%
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73.77±19.53 % (n=143)

41.94±18.64% n=129

3

30.57±19.6% 

(n=143)

12.29±16.06% (n=143) 2

21.00±15.48cm2 (n=1,138)

27.22±36.72cm2 (n=373)

58.44±59.07cm2 (n=69)

78.04±66.01cm2 (n=48)

3

Table 1. Summaries for carcass number of animal taxonomic rank by class, detected by four survey 
methods: walk, bicycle, scooter, and car.
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4. 1

Table 2. Ranking of models of survey condition and variables—speed, vehicle, expert and road type—in 

a model and the model with the lowest AICc (in this case, 1701.66).
)

Model K AICc AICc AICc 
weight 

Log-likelihood 

+ +
+  

10 1701.66 0.00 0.97 -840.63 

+ +
 

7 1708.70 7.04 0.03 -847.25 

+ +  9 1727.70 26.04 0.00 -854.69 

+  6 1731.60 29.93 0.00 -859.72 

+ +
 

9 1790.39 88.73 0.00 -886.03 

+ +
 

7 1849.74 148.08 0.00 -917.77 

+  4 1863.98 162.31 0.00 -927.95 

+  6 1877.99 176.33 0.00 -932.92 

 3 1888.64 186.97 0.00 -941.30 
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p=0.165

p<0.001

 AICc 

-

cient=-0.183, p<0.001)

 (p<0.001) (  4. 2)

 (p=0.003)

 (p=0.072, p=0.056)

 4. 3

4

AICc

AICc

Survey
 methods

Intercept Area Speed Class Area* 
Speed df Log-likeli-

hood AICc AICc

detected by 0.891 0.006 2 -853.420 1710.8 0 0.572

Walk ~ 1.182 0.007 -0.114 3 -852.704 1711.4 0.58 0.428

detected by 0.327 0.011 -0.219 3 -996.281 1998.6 0 0.524

Bike ~ 0.543 0.003 -0.270 0.002 4 -995.37 1998.8 0.19 0.476

detected by -0.256 0.018 -0.181 3 -875.072 1756.2 0 0.709

Scooter ~ -0.179 0.016 -0.194 0.001 4 -874.956 1757.9 1.78 0.291

detected by -1.028 0.022 -0.216 + 6 -446.092 904.2 0 0.292

Car ~ -0.913 0.025 -0.231 3 -449.113 904.2 0 0.292

-1.238 0.033 -0.193 -0.001 4 -448.432 904.9 0.65 0.211

-1.345 0.031 -0.179 + -0.001 7 -445.435 904.9 0.7 0.205
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0.75±0.01 0.42±0.11

0.32±0.16 0.11±0.12 3

AUC 0.568

0.605 0.628 0.798

0.7

1~6km/hr

 (1~10km/hr)  (2~15km/hr)

11km

0.1

 (2~26km/hr)

0.2 7km

0.1 5km/hr

( 0.708)

(0.360) (0.302)

(0.155)

4

 (Barrientos et al. 

2018; Guinard et al. 2012; Santos et al. 

2015; Teixeira et al. 2013)
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7km/hr 0.1

  (Santos et 

al. 2015; Teixeira et al. 2013) Slater 

(2002)

18%

33% (Erritzoe et al. 

2003; Guinard et al. 2012; Guinard et al. 

2015)

to simulate the survey scenarios from slow to fast through the average models to generate detection 
probabilities of each carcass in the sample.
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4

 (Guillera-Arroita 

et al. 2002) Barrien-

tos  (2018)

103 6 13

4

2

4 6 6
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 (Barrientos et al. 2018) 

 (Santos et al. 2015)

 (Barrien-

tos et al. 2018; Santos et al. 2015)

3
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 (59%) 21% 11%
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8% 1%  

2021

 (71.50%)  (23.86%)

 (2.70%)  

(1.95%)

 (breeding migration)

 (Metasesarma aubryi)

5

9

 2010

 (Pseudoamo-

lops sauteri)  1999  2002

 (Hylarana latouchii)

 2019

 (Santos et al. 2015)

 

2015

scavenger, 
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4  (Barrientos et al. 

2018; Guinard et al. 2015; Santos et al. 

2015)
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vus migrans)  (Gorsachius 
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in (1) Taichung City (21 transects) and (2) Nantou County (24 transects), which included four types 
of roads (1W: Provincial Highways, 2W: County and City Highways, 3W: Township and District 

(1)

 

(2)
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    (km)     

Region Id Road 
type Distance Start 

longitude 
Start 

latitude 
Terminal 
longitude 

Terminal 
latitude 

 A 2W 1.20 23.8009 120.7891 23.7921 120.7833 

 B 3W 1.00 23.8292 120.8274 23.8249 120.8198 

 C 2W 1.00 23.8599 120.7686 23.8514 120.7680 

 D 2W 1.16 23.8677 120.7707 23.8599 120.7686 

 E 4W 1.30 23.8353 120.7363 23.8359 120.7238 

 F 2W 1.50 23.8349 120.7502 23.8353 120.7363 

 G 1W 1.20 23.8145 120.7505 23.8122 120.7389 

 H 1W 1.20 23.8159 120.7625 23.8145 120.7506 

 I 4W 1.27 23.8250 120.8197 23.8329 120.8251 

 J 4W 1.00 23.8329 120.8252 23.8386 120.8296 

 K 3W 1.30 23.8250 120.8197 23.8279 120.8105 

 L 4W 1.20 23.7921 120.7837 23.7854 120.7855 

  2W 1.18 23.7702 120.7719 23.7709 120.7608 

 N 2W 1.10 23.7708 120.7607 23.7696 120.7525 

 Q 1W 1.36 23.8122 120.7388 23.8147 120.7263 

 R 4W 1.13 23.8387 120.8296 23.8405 120.8328 

 S 3W 1.20 23.7814 120.7762 23.7736 120.7822 

 T 3W 1.20 23.7736 120.7822 23.7652 120.7875 

 U 3W 1.00 23.8270 120.8965 23.8211 120.9039 

 V 3W 1.10 23.8210 120.9041 23.8262 120.9079 

Nantou County and Taichung City (1W: Provincial Highways, 2W: County and City Highways, 
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 A1 1W 1.19 24.2840 120.8064 24.2789 120.8163 

 A2 1W 1.11 24.2789 120.8163 24.2710 120.8228 

 B1 1W 1.03 24.2875 120.7958 24.2944 120.8009 

 B2 1W 1.08 24.2944 120.8009 24.3032 120.8004 

 C1 2W 1.28 24.2601 120.8164 24.2536 120.8125 

 C2 2W 1.18 24.2536 120.8125 24.2532 120.8077 

 D1 2W 0.87 24.3085 120.8200 24.3028 120.8259 

 D2 2W 1.17 24.3028 120.8259 24.2953 120.8340 

 E1 3W 1.12 24.2862 120.7726 24.2862 120.7828 

 E2 3W 1.07 24.2862 120.7828 24.2855 120.7932 

 F1 3W 1.10 24.2623 120.8322 24.2678 120.8398 

 F2 3W 1.04 24.2678 120.8398 24.2736 120.8460 

 G1 4W 1.26 24.2694 120.7919 24.2659 120.8005 

 G2 4W 1.26 24.2659 120.8005 24.2564 120.8067 

 H1 4W 0.91 24.2604 120.8172 24.2687 120.8136 

 H2 4W 1.00 24.2687 120.8136 24.2604 120.8172 

 I1 2W 1.27 24.2268 120.7978 24.2184 120.7941 

 I2 2W 1.30 24.2184 120.7941 24.2086 120.7949 

 J1 4W 1.05 24.2354 120.8098 24.2264 120.8126 

 J2 4W 1.20 24.2264 120.8126 24.2163 120.8166 

 J3 4W 1.16 24.2163 120.8166 24.2069 120.8214 

 W 1W 0.90 23.8338 120.8963 23.8394 120.9028 

 X 1W 1.20 23.8394 120.9029 23.8444 120.9014 

 Y 1W 1.10 23.8339 120.9126 23.8356 120.9179 

  1W 1.60 23.8357 120.9180 23.8435 120.9175 
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Vehicle  1st.Qu.  3rd.Qu.   SD. N. 
Walk 0 0.638 0.779 0.867 1 0.738 0.195 143 
Bike 0 0.312 0.413 0.538 1 0.419 0.186 129 
Scooter 0 0.17 0.303 0.4 1 0.306 0.196 143 
Car 0 0 0.077 0.176 1 0.123 0.161 143 

Appendix 2. A summary table for the detection ratio by four survey transportation types: foot, bicycle, 
scooter, and car.

  Q.1  Q.3   SD. n 

 1.21 10.43 17.17 27.17 129.11 21.00 15.48 1,138 

 1.90 8.40 15.36 31.19 364.92 27.22 36.72 373 

 3.13 24.07 39.21 68.56 321.18 58.44 59.07 69 

 9.28 25.69 63.08 111.35 326.30 78.04 66.01 48 

Appendix 3. A summary table for the animal carcass's area. We measured partial samples of amphibian 
and reptile carcasses, and all samples of birds and mammals.

n 
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Appendix 4. Using R package multcomp::glht function to conduct the Simultaneous Tests for General 

Vehicle, Agent (expert or volunteer) and Road type, within following model: Fit: glm (formula = 
det.rate.logit ~ Speed +  Vehicle + Agent +  Road type). (1) The detection rate of roadkill survey 
was better than that by foot than by bike or scooter, and it was no different between bike and 
scooter. But the detection rate of bike and scooter was better than that by car. (2) Expert surveyed 
better than volunteers. (3) The detection rate on the road type of 4W was lower than 1W.

car - bike == 0 -1.0391 0.1646 -6.314 <0.001 *** 

car - scooter == 0 -0.7523 0.1453 -5.177 <0.001 *** 
 

Linear Hypotheses: Estimate Std. Error z value Pr(>|z|)  

bike - walk == 0 -1.2652 0.1397 -9.059 <0.001 *** 

scooter - walk == 0 -1.552 0.1478 -10.498 <0.001 *** 

car - walk == 0 -2.3043 0.1824 -12.631 <0.001 *** 

scooter - bike == 0 -0.2868 0.1396 -2.055 0.165  
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Linear Hypotheses: Estimate Std. Error z value Pr(>|z|)  

TRUE - FALSE == 0 0.537 0.101 5.326 <0.001 *** 
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, ( ) y , ( ) ( )
(1) 

(3) 

 

(2) 

(4) 

aside of four survey methods: (1) foot, (2) bicycle, (3) scooter and (4) car.


