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Background 

 

• The ecological effect of road traffic on wildlife 
populations, which potentially affects every moving 
terrestrial species, is of growing concern in numerous 
countries. 

• Wildlife mortality caused by vehicles is a serious 
conservation and economic problem as collisions with 
large mammals are global, persuasive and increasing.  

• Large mammals that participate in UVC are the most 
critical for drivers due to the animal body sizes and 
the respective impact consequences.  

• UVC are responsible for majority of the economic 
losses and human injuries associated with vehicle-
wildlife collisions.  

• To check whether ungulate-vehicle collisions indicate 
different seasonal and daily variation, we analysed 
ungulate-vehicle collision time for four major ungulate 
species (roe deer, red deer, moose, wild boar) within 
the 2002-2017 period in Lithuania.  



Study area and collision data 

Roads: 

•1784 (21,471 km) of State owned main, 

national and regional roads. 

Fences: 

•1088 wildlife fences (804 km). 

•The average length of fenced road 

section is about 739 metres. 

•The most fenced road sections are on: 

•   99 % of main roads; 

•   50 % of national roads;   

•   5 % of regional roads;  

AADT: 

•8 % of main (3,000-20,000 cars per day) 

roads/highways; 

•23 % of national (500-3,000 cars per day) 

roads; 

•69% of regional (up to 500 cars per day) 

roads. 

14,989 UVC reports 

1,434 moose (Alces alces), 258 red deer (Cervus elaphus), 11,788 roe 
deer (Capreolus capreolus) and 1,509 wild boar (Sus scrofa) UVC reports. 



Daily, weekly and monthly variability of UVC collisions  

• Monthly (A),  

• Daily (B) and  

• Hourly (C)  

occurrence of 
UVC in Lithuania 

2002–2017. 

The scale of the 

multiple vertical 

(Y) axis shows the 

values for the 
associated 

species-specific 

data series. 



Spatiotemporal patterns in UVC 

Spatiotemporal patterns in UVC: yearly (A), monthly (B), weekly (C), and hourly (D), 
based on Global Moran’s I summary statistics: the Global Moran's Index (I), variance 
(Var (I)), z-score (z). Hypotheses that there are no relationships between temporal 
patterns and UVC declined with: *** – p < 0.01, ** – p < 0.05 and * – p < 0.07. 



Daily and seasonal and cumulative variability of UVC in 2002-2017  

Daily and seasonal 
variability of UVC for :  

• Red deer (A), 

• Wild boar (B), 

• Moose (C) and 

• Roe deer (D). 

Cumulative daily and 

seasonal variability of: 

• UVC (A) with all four 
ungulate species 

involved and 

• All WVC (B). 

Each square 

represents 

number of UVC. 

The upper black 

line indicates 

sunset and the 

lower black line 

indicates sunrise. 



The relationship between collisions and day/night cycles 

Species specific annual average monthly time difference between:  

• UVC time and sunrise time (A),  

• UVC time and sunset time (B) and  

• UVC time, sunrise time and sunset time (C). 



Conclusions and insights 

• Planning of any UVC mitigation measures might benefit from temporal UVC data; 

• Identifying the most important mitigation measures, species-specific temporal UVC 
information should be introduced, in order to include adjustments based on the 
behaviour of animals; 

 

 

 

 

 

 

 

 

• UVC were highly concentrated during or up to 2 hours after sunset and during or up to 
4 hours before sunrise; 

• Temporal accident analysis suggests that efforts to reduce wildlife collisions should 
focus on driver attitudes and road conditions, rather than animal movement and 
behaviour. 

• Our results show that the 
highest risk of UVC in Lithuania 
are: 

• winter peak and trough time 
5:00–9:00 h and 16:00–19:00 h 
and  

• spring peak and early summer 
3:00–5:00 h and 19:00–23:00 h.  



Kučas, A., Balčiauskas, L. 2020. Temporal patterns of ungulate vehicle collisions in 

Lithuania. Journal of Environmental Management. 273 (111172).  

DOI: https://doi.org/10.1016/j.jenvman.2020.111172   

https://doi.org/10.1016/j.jenvman.2020.111172
https://doi.org/10.1016/j.jenvman.2020.111172


Data is recorded and stored in the Register of Legal Entities, Code 302470603, VAT code LT100005107912 

Akademijos str. 2  

LT-08412 Vilnius, Lithuania +370 (5) 272 93 52 

Nature Research Centre +370 (5) 272 92 57  www.gamtostyrimai.lt 

Ecology       Botany       Geology & Geography 

sekretoriatas@gamtc.lt  

Thank you!  

http://www.gamtostyrimai.lt/
mailto:sekretoriatas@gamtc.lt

