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Carnivoros en las carreteras

Los carnivoros no responden todos
de la misma manera a las carreteras

Meloncillo




Carnivoros en las carreteras

iEvitan los carnivoros las carreteras?
iComo afectan sus poblaciones?

Las carreteras no son siempre evitadas:

ol . o Otras incluso
| gungts especies : ras utilizan sus
as evitan As cruzan proximidades

Y
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Lobo Evita las carreteras
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Gardura/Geneta/Téjon las carreteras

» A-6 fue construida

en 1995
= 8.373 vehiculos/dia,
= 3.011 vehiculos/dia
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Geneta evita las autopista pero cruza "
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Tejoneras cerca de las carreteras
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Not surveyed

I Surveyed - Positive

Table 4 Principal Component

Covariat PC1_AD PC4_AD

Analysis (PCA) variable loadings o © - -

(i.e. representing the correlations Loading Loading

between the original covariates N

and the principle components) Anthropogenic disturbance

used in the GLMM models, 2-lane paved road (distance) —-0.474 0.720

reflecting covariates included in Hunting area 0.295 0.502

the best models (see Table 1 for _

descriptions of covariates) Houses —0.598 0.062
Pollution 0.054 0.017
Wind farms 0.003 0.001
Livestock —-0.080 -0.028
Human presence 0.040 —0.045
Unpaved road - 0.404 -0.122
4-lane highway (distance) —-0.395 - 0.456

High correlated variables showing similar relationships in both princi-
ple components (i.e. both positive or both negative) are in bold
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Zorvos, las garduras, y las comadrejas
hicieron de las
zonas proximas a la autopista
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Carnivoros en las carreteras

Las carreteras no son siempre evitadas:

o . o Otras incluso
l gungts especies l ras utilizan sus
as evitan as cruzan proximidades

- *3

..... esto puede modificar interacciones
ecologicas y el riesgo de atropello
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Gatos monteses dedicaron mas tiempo a cazar con tréfico intense
Exito de caza no se vio afectado

Animal Behaviour .
Volume 207, January 2024, Pages 131-146
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Cambios en las interacciones

Do Roads Alter the Trophic Behavior of the Mesocarnivore Community Living Close to
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Atropellos
de abundancia de presas

Journal of Environmental Management 247 (2019) 644-650
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RDA2

RDA1

Fig. 2. Ordination biplot for the first two axes of total RDA. Explanatory
variables are represented by black arrows and response variables (predator
species) by bold grey acronyms (see Table 1 for variables acronyms; source: R
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Atropellos de turon associados con la
abundancia de madrigueras de conejo.
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Carnivoros en las carreteras

~ 11

¢Qué carnivoros mueren  ;Qué impacto tienen
mds en las carreteras?  sobre sus poblaciones?

a No basta saber cuantos animales mueren.

Tenemos que saber qué significa esa mortalidad
para la poblacion.
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PROYECTO SAFE

STOP ATROPELLOS DE FAUNA EN ESPANA
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Figura 1. Localizacién de los recorridos realizados en el proyecto SAFE, en cuadriculas UTM 10x10 km.
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Carnivoros en las carreteras

Los atropellos son la principal causa de mortalidad

No. atropellos Poblacion % de pob atropellada

2024 162 2401 6.7%
2023 144 2021 7.1%

~76% de la mortalidad detectada
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Mayor mortalidad en autopistas y

carveteras con cercas
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DOI 10.1007/s10344-010-0446-1
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Factors influencing wolf Canis lupus roadkills
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Mayor mortalidad de garduiras durante el
periodo de alimentacion de las crias
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Spatial-temporal patterns in Mediterranean carnivore
road casualties: Consequences for mitigation
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Carnivoros en las carreteras

Las curvas aumentan el riesgo de atropello

% sloLoeicaL
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Spatial-temporal patterns in Mediterranean carnivore
road casualties: Consequences for mitigation
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Table 4 - Logistic regression of five species models with the selected variables, coefficients (jj) standard error (SE(p)), Wald

test and p-value, model accuracy and validation.

Species Variables [ SE Wald p-Value Model accuracy (%)* Validation (%)"
%ccp  %cca %tee %ecp  %eca %tee

Red fox URBAN -0.022 0.0110 4154 0.042 60 60 60 %4 18 56
N_PASSAGES 0.373 0.0980 14.370 0.000
Constant -0.278 0.14d2 3818 0.051

Stone marten NR 1.256 0.004 8.447 0.000 64 73 69 64 67 65
OAKWOOD 0.012 0333 14.275 0.004
Constant -1.417 0353 16.108  0.000

Eurasian badger URBAN -0.062 0.0300 431 0.037 68 68 68 67 73 70
D_ROAD 0.001 0.0000 8019 0.005
Constant -0.367 0.2870 1.636 0.201

Genet D_CURVE -0.0003  0.0001 7.917 0.005 78 40 S9 81 41 62
Constant 0.373 0.2110 3127 0.077

Egyptian mongoose  D_CURVE -0.0002  0.0008 6073 0.014 76 42 59 80 45 63
Constant 0.302 0.1940 2433 0119

a %ccp - Correct classification of presences, %cca - correct classification of absences, %tcc - total correct classification.




RISKY £o%

7N

Carnivoros en las carreteras

-

Clara Grilo, Tomé Neves, Filipa Coutinhes_\ggres

2.::::::.:: OSCARS - :::eng:‘:o!:));an Union ;x" BlOPOUS’ Cibio f‘;t :.::::':r“




Carnivoros en las carreteras

Ind/km/ano

Tasa de mortalidad (individuos/km/ano)
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Estimating the impact of infrastructure-induced

mortality on wildlife populations

MODEL TYPE: ' Non-Spatial ® Spatial

Start

Authors: v1.0.0
[LegaliCredits]

Presently anonymised for reviewing purposes

| |

RISK

2% mortalityRISK - Spatial Multi-Species Model = O x

Speciesi/Population Life Traits: ‘ Generate Template | o

0 |a|tr.JOIs\mortalinfRISKlmortalinrRISK-w.D.D-anonymised‘nm0rtalityRISK\InputFiIe.xlsﬂ

‘ Validate | | |v|| ) Parameters ‘

Species/Population Distribution Map:

0 |3Is*.m0rtalityRISK\mortalitleSK—w.U.U—anonymised\mortalityRISK\lnitial F'opulatiom|

Infrastructure Network:

i ] [ tools\mortalityRISK\mortaltyRISK-v1.0.0-anonymisedimortalityRISK\RoadMap.asc|

survival Cut-off: |01 @ Extra Scenarios: | 1—| @
Number of repetitions: 100 o Number of iterations: 50,100 o
Max. Processed Ind. : UE 0

OQutput Location:

0 |I tools\moralityRISK\mortalityRISK-v1.0.0-anonymis edimortalityRISK\Output Folden|

Start Date (YYYY-MM-DD): |YYYY-MM-DD 0 Time Unit: o

| Run Model ‘ Current iteration: 0

N. of Cores: 125 0
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Modelo: 10x10 km | 25 afnos | 100 replicados

7 PARAMETROS .' AREA DE DISTRIBUCION i
@ ok e @ DEMOGRAFICOS @ DE LAS ESPECIES ) e WAL_

Datos de atropellamientos Rasgos de las especies
(tasas de mortalidad corregidas) (ver lista inferior) Distribucién global Densidad de carreteras global
1. DENSIDAD POBLACIONAL 2. MODELO DEMOGRAFICO 3. SIMULACION ESTOCASTICA 4. RESULTADOS (50 AﬂOS)
Supervivencia  Fecundidad  Reclutamiento
~ ~|‘ ..
9 Ex 0 Al 2 [0 Sper @
Eaed 7] 4 o — et 450 v
Edad6 o | ' o, - Fla3 o Tendencias poblacionales
# eTIfe [t J » J’ i # d (riesgo de extincién,
Edadd | o - T e ey cambios en la abundancia)
8 = B . — R‘v’ﬂ« ”«-’e
| LT N e Y 5 B ~ é y Q  Frtrnes epacas
SRS\ - (" o | o "1 o S - de riesgo y persistencia
‘8 Regiones con mayor niimero
Utiliza rasgos de las especies para construir de especies en riesgo

modelos de poblaciones estructurados por edad —» Movimientos ) Nacimientos @ Muertes
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Tamano Crias Edad a 1° Intervalo Longevidad Tasa de .. Densidad
Especie é’?p dfe camgda ppr afo H reproduccién @ eqtre partos g maxima @ supervivencia ozgo poblacional gﬁ

(litters size) (litters per year) (dias) (dias) (meses) del adulto (ind/km?)
Vulpes vulpes 4.6 1.0 365 365 180 0.640 0.74 35
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 2.0 1.0 1095 365 264 0.750 0.31 213
Genetta genetta 2.3 2.0 1557 183 408 0.912 0.92 10.9
Herpestes ichneumon 3.0 15 400 365 248 0.805 0.81 2.2
Lynx pardinus 3.0 1.0 1095 365 156 0.974-0.954 *2401 11.18-9.87

*poblacién total

. ~ Global Ecology
2 i p ECOLOGY :
) and Biogeography
/ﬁ DataPaper () Free Access RESEARCH ARTICLE | (& oPen ACCESS @
An amniote life-history database to perform comparative Population density estimates for terrestrial

Fuentes principales:

B ony

CIETY OF AMERICA

DATA PAMER | © OMIN A

PanTHERIA: a species-level database of life history, ecology,

and geography of extant and recently extinct mammals analyses with birds, mammals, and reptiles mammal species
) L . Ecological Archives £096-269
Ecological Archives E090-184 Animal Diversi ty Web Nathan P Mvhvvold, Eita Bakdrdes. Reniarnin Chan, Diileen Sham Daniél . Fréesman Lucia Santini, Ana Benitez-Lopez, Carsten F. Dormann,

Mark A. J. Huijbregts
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Distintas tasa de atropello = el mismo impacto poblacional

Survival Over Mortali . .
e B y Survival Over Mortality
. 105 : Probability of Survival over Mortality
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iQué medidas reducen la
mortalidad y mantienen |a
permeabilidad de las carveteras?
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Carnivoros utilizan distintos tipos de pasos

Ecol Res (2007) 22: 57-66
DOL 101007511 284-006-0004-1

ORIGINAL ARTICLE

Fernando Ascensdio - Antonio Mira

Factors affecting culvert use by vertebrates along two stretches
of road in southern Portugal

Mitigacion

Table 3 Mean crossing rate (CR) and number of culverts (N) used
by launa groups by season (small mammals exclude hedgehogs)

Spring & Summer N Autumn N OCV
Reptiles 0.57 7 046 7 0.67 | 179
Hedgehog .63 7 0139 9 048 10 246
Small mammals 0.77 13 078 29 0.53 26 208
Lagomorphs (0. 60 0 0.75 B 0.54 8 176
Weasel (.40 1 025 3 042 7 258
Stone marien (.47 20 052 16 045 21 6.5
Badger .58 70y 7 05T ]
Cenet .39 3 0.44 B 0.6 ¥ 04
E. mongoose (.42 17 0.40 13 035 11 90
Fox 0.27 (.50 4 0.33 7 328
Dog 0.20 2 038 2 042 6 355
Cat .24 9 030 10 045 I5 328

Seasonal variability in mean values is expressed using the coefficient
of vanaton (CV = lMxstandard deviation/'mean) (Yanes et al

1995)
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Carnivoros utilizan distintos tipos de pasos

Journal of

Environmental
Management

Journal of Environmental Management 88 (2008) 407-415 —
www.clsevier.com/locate/jenvman

Are motorway wildlife passages worth building? Vertebrate use of
road-crossing structures on a Spanish motorway

C. Mata™, I. Hervas. J. Herranz, F. Suarez, J.E. Malo

Departamento de Ecologia, Facultad de Ciencias, Universidad Auténoma de Madrid, E-28049 Madrid, Spain

Received 21 June 2006; received in revised form 31 January 2007; accepted 10 March 2007
Available online 30 April 2007

Table 2. Mean number of day-detections per crossing structure for species and species
groups detected throughout the monitoring period (10 days for each crossing structure)

Circular Adapted Openspan  Wildlife Overpasses Wildlife Mean

culverts culverts underpasses underpasses OVerpasses

n=14 n=7 n=7 n=5 n=6 n=4

Species

Western — — - — 0.17 — 0.02
hedgehog
(Erinaceus

europaeus)

Polecat - 0.14 - 0.20 - - 0.05
(Mustela

putorius)

European 1.00 3.14 2.7 1.60 0.17 - 149
badger (Meles

meles)

Small-spotted — — 0.29 — — — 0.05
genet

(Genetta

genetia)

Red fox 1.07 243 4.7 3.60 3.00 3.50 2.67

(Vulpes
vulpes)
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El uso aumenta cuando los pasos estan

mas

Biodivers Consery (2008) 17:1685-1609
DL 1010071053 1-008-9374-8

Response of carnivores to existing highway culverts
and underpasses: implications for road planning
and mitigation

Clara Grilo - John A. Bissonette - Margarida Santos-Reis

Biodivers Consery (2008) 17:1685-1699 16493

0.8 -

| ] underpasses [] circular culverts

e e o
in @ N

0.4 1

number of passages/day
(=] (=]
b

=]
=
L

i

fox stone marten badger genet mongoose

Table 4 Variables retained in the sicpwise regression model for each camivore species, coefhicients (B),
standard error. significances, P-value (1 test) and deviance explained (DY)

Specics Variables B Std Ermor P-value D
Fox" (Constant) 203 0037 00 .146
Oak woodland_500 m 0.0 0.004 0010
Height vegetation 0.9 004 0030
Stone marten” (Constant) -3 0.501 0] 0311
Width (1) 0.9 0430 0040
Width (2) 1.2 11380 002
Oak woodland_500 m 0.0 0.005 0010
Badger" (Constant) —2.61 0640 oo [.395
Oak woodland 5000 m 001 1.003 00110
Dhstance to roads 000 0001 0003
Cover distance —[.31 11120} L0110
Type of riparian vegetation (1) 0.78 01260 0005
Type of riparian vegetation (2) (R[] 0300 0.5%])
Genet* (Constant) =311 0770 00 [.245
Dhstance to roads 0.0 0001 0010
Cak woodland 500 m (XL 11004 L0110
Human use (1} —0.69 0,330 0040
Human use (2) —0.83 0.450 0070
Mongoose® (Constant) =120 0230 [EUL] 0195
S _Shrub cover S0 m .01 0,003 D008
Stream direction (1) 026 0320 0410
Stream direction (2) (LRI 11290 0003

* The data used for these species were square oot transformed
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4 -
[ ] [ ] [
La presencia de agua condiciona el uso :
2 _
1
Environ Monit Assess (2013) 185:6235-6246 0 i - . .
DOI 10.1007/510661-012-3020-3 0 0.5 3 5 10 30 50 90
(cm)
Towards effective culvert design: monitoring seasonal use b
and behavior by Mediterranean mesocarnivores «= *Red fox Stone marten
5 - s Badger m—— Otter
Ana Marta Serronha - Ana Rita Amaro Mateus - == s+ Genet
Finn Eaton - Margarida Santoes-Reis - Clara Grilo a
Variables Estimate SE Z value Significance 3
Red fox
Intercept 0476 0.326 ~1.460 0.144 o
Open areas —0.045 0.023 —1.999 0.046
Stone marten
Intercept 0572 0.299 1914 0.055 1
Vegetation at entrance —0.045 0.016 25.962 <0.001 e
Water presence —1.113 0.440 —2.532 0.011 tees *ssee iy —
Otter O e e e e
Intercept -1.308 0.622 -2.102 0.036 0 5 20 30 40 60 TO 90 100%
Orientation of riparian vegetation 0.513 0.262 1.954 0.050
Genet . . s .
ntercept o243 w2 ok 0350 Flg.'3 Number of carnivore crossings per day m'culverts
Water presence ~2.181 0.662  —-3.296 0.001 obtained from the GLMM Poisson models related with water
depth (in centimeters) (a) and percentage of cover (b)
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Driving Directions & Traffic Reports by Waze
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PAIS

Instalada nova tecnologia para
seguir lince ibérico
A tecnologia permite conhecer todos os passos do animal, numa

altura em que se multiplicam os atropelamentos do lince ibérico.

RTP /13 Abril 2024, 21:02

-h AMBIENTE
Lince-ibérico: pedidas medidas de protecdo e conservagio

Uma resaolucdo da Azsarmbiaa ds Rapdblica, hoye putlicada om Dario da Republics, recomanda 20 Govemno a adogia da

medidaz pam a RIOLaCI0 @ CONSANDCa0 do lince-bdrico

A resciucao Insa tambam 0 Govame 3 fomentar 3 Criaclo 4o Comedares Scoltqicos Que permitam 3 Sepersso natunl do
HNCR-DEMICO, ILEAQURNG0 3 CONAXI0 SNra as popUiacies Ao Farnugdl @ Espanha, promavwensa a diversidade genauca e a
SAEArEd0 tarritarial da especa.

o
& Carloz Nunez [ LPN
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A2
el

Ecoduto na zona da Serra da Falperra, na A24, para a passagem de lobos ibéricos
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aun que no se sabe sobre los | * actos

Especies no n Efectos Y
estudiadas cumulativos i A8
(e.g. urso, gato bravo, (e.g. barrera, . N -
armino, turén, mortalidad, stress) ,“4 ’ _._‘_v,.

comadreja) ‘d l 1

Estructura de d - k
la comunidad e
(e.g. como afecta ala

= » e
(e.g. composicion, f i CANY
relaciones entre 2 \ : ;
’ L ¥ supervivencia y S

especies) I\ reproduccion)

Cambios en las
respuestas
comportamentales
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atin que o se sabe sobre la mitigacion

Conectividad
funcional

Reduccion de
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o que hace falta

De la respuesta de los | ’ ... a las alteraciones en las

individuos poblaciones y comunidades
MONITORIZACION MODELOS GENETICA INTERACCIONES
REGIONAL DE MORTALIDAD Y CONECTIVIDAD ENTRE ESPECIES

LAS CARRETERAS PUEDEN CONTRIBUIR
A UNA GANANCIA DE BIODIVERSIDAD

LS,

i )
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