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RISKY

Objectives:

Open access mortality locations

Estimate mortality rates from systematic surveys

Run trait-based models to identify species vulnerable to collision 

Run spatially explicit models to assess the impact on populations



Our approach

Mortality Rates1. Literature review

2. Estimate mortality rates (ind./km/year)

✓ 2000 and 2024 

✓ only systematic surveys (>2km of road, > 6 months, <15 days survey interval)

✓ peer-reviewed and grey literature 

✓ Boolean string: (road OR highway OR freeway*) AND (mortality OR roadkill OR kill OR 

animal-vehicle OR wildlife-vehicle) AND (mammal* OR wildlife) NOT building NOT “power lines” 

NOT “wind farms”

✓ We excluded Chiroptera

3. Corrected mortality rates for carcass persistence 
(Santos et al. 2011)



Spatially explicit model
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Roadkill data

Rates
IBERIA   49 roadkill rates for carnivore species

0.13 ind/km/year

Species N rates Average Min Max

Vulpes vulpes 8 0.166 0.026 0.344

Ursus arctos 1 0.0000000007 0.0000000007 0.0000000007

Mustela nivalis 5 0.029 0.012 0.066

Mustela putorius 4 0.029 0.012 0.066

Martes foina 6 0.239 0.041 0.600

Meles meles 7 0.084 0.012 0.242

Lutra lutra 5 0.045 0.017 0.080

Genetta genetta 6 0.142 0.049 0.295

Herpestes ichneumon 5 0.127 0.023 0.500

Lynx pardinus 1



Roadkill data

Radio collared individuals (1983-1992): 0.16 ± 0.05 (0.19 ± 0.09 in Sierra Morena and 0.12 ± 0.07 in Doñana)

2024

No. ind. roadkilled Population % of pop roadkilled

162 2401 6.7%

75.7%-76.19% of all mortality detected

2023 144 2021 7.1%

Iberian lynx



Biological parameters

Rates

Sources:

Species Litter Size Litters Per Year Age First Birth (days) Interval Birth (days) Max Longevity (months) Survival Rate Adult Pop Density (ind/km2) Home Range (km2)

Vulpes vulpes 4.6 1.0 356 365 180 0.640 0.74 3.5

Ursus arctos 2.2 0.4 1460 913 600 0.830 0.06 310.8

Mustela nivalis 5.0 1.0 202 274 120 0.473 3.63 0.1

Mustela putorius 5.0 1.0 224 253 168 0.320 4.11 0.5

Martes foina 3.8 1.1 365 365 217 0.553 4.90 2.2

Meles meles 3.1 1.0 365 365 194 0.730 2.17 1.2

Lutra lutra 2 1.0 1095 365 264 0.750 0.31 21.3

Genetta genetta 2.3 2.0 1557 183 408 0.912 0.92 10.9

Herpestes ichneumon 3 1.5 400 365 240 0.805 0.81 2.2

Lynx pardinus 3 1.0 1095 365 156 0.974;0.954 *2401 11.18; 9.87

*total population



Spatially explicit model

Rates
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Population density Demographic parameters over time Random (movements + births + deaths) 

Model: 25 years + 100 replicates



Results Spatially explicit model

Maximum Annual % of Population Roadkilled in 10x10km



Results Spatially explicit model

Rates
Maximum Annual % of Population Roadkilled in 10x10km
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Results Spatially implicit model

Model: 25 years + 100 replicates



Results - Spatially implicit model

Rates
Model: 25 years + 100 replicates



Results Spatially implicit model



Results Spatially implicit model



Results Spatially implicit model



Results Spatially implicit model



Anthropogenic mortality

Rates



Take-home messages

RatesLocal 
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Regional scale Cooperation



www.risky.pt

THANK YOU FOR YOUR INTEREST!

Building knowledge and open data for wildlife-friendly energy and transport infrastructure

Clara Grilo
Contact: clara.grilo@cibio.up.pt
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