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1 INTRODUCTION

Highways, roads and railways can have negative impacts on bears and many other species of wildlife.
Bears klbed by motor vehicles and trains are a significant part of the total documented bear mortality

in Slovenia(! £ { I @ S3K et talS A0L5;FQuse] 1) Additionally, beawehicle collisions

represent an important risk to drivers and passengers. Overaliiclerelated mortality of bears
represents a risk to long term viabilibf bear population in Slovenia; moreover; highways represents
barriers to bear movement and can reduce connectivity of populatiori{eerefore mitigation

measures werémplemented along the main road LjubljamaY 2 6 S@2S oAyadalttrdAzy
and acoustideterrentg and along the railwaljubljanag Postojna(Rakek) and Postojndrestranek
(installation of acoustic deterrent$) reduce traffic related bear mortalityiSlovenia

With the aim to monitor the effectiveness mitigation measureslong the selected road sectisof

the main road Ljubljang Y 2 6 Sa@eti® selected railway sectiom®tween Ljubljanac Postojna
(Rakek) and Postojn@restranekthe following activities were performeih years 2015 and 201Q)
monitoring ofwildlife (including brown bear) in the very close vicinity of dynamics signs with the use
of cameratraps, (i) measuring the speed of vehisk@long the road section betweebolenjavas and
D2Ny2S [ 20AYyR il & §3 VI b Nang (&) collécthdrdata, regardlingétraffic
mortality of brown bearat selected roacnd railway sectiongespectively
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Figurel: Map oflocations of reported brown bear mortality on highways, roads and railways in
Slovenia for the period 20042014( £ { I @ S3 Ketal, 3013aR JOS |
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2 MITIGATION MEASURES IMPLEMENTED TO PREVENT TRAFFIC RELATED BEAF
MORTALITY

2.1 DYNAMIC TRAFFIC SIGNS AOBGIRG/MAN ROAD LJUBLIANANh 2 9 £ W9

Dynamic traffic signwere placedalong two section®f the main road Ljubljang Y 2 6 Si&®@&en
Zgornje Lozine and Dolenja vas (Jasnica) and betweereland ¢, f S @&lérvand slow down
drivers in order to avoid poterdl collisions with wildlife, including beafBynamic signs are coupled

to sensors capable to detect large animapgproaching to the roadways (see Figure 2). In the case of
approaching bear (or ungulates), the signs light on and send the message tiveiretidlat an animal

is approaching the road. Since the sensors are not-bpacific, they provide also higher roadfety
considering collisions with other large mammals, particularly ungulates.

JASNICA

ORTNEK I 9 .

Figure2: Dynamic traffc signs are coupled tsensors (red line), power lines (green line), solar cells
(yellow rectangle) and traffic signs (triangle
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Figure3: Dynamic traffic signsere placed along two sections of the main road Ljubligia2 6 S @2 S
(above: Ortnek; below: Jasniad@)LIK 2 12 Y %@. t | 3OS I Hnam
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2.2 INSTALATION OF ACUSTIC DETERRENTS ALONG SELECTED RAILWAY SECTIONS

Acoustic deterrents were installed alectric polesalong the railway sections RakelPostojna and
Postojnag Predranek, where it was statedby field inspection that crossing of wildlife (especially
brown bear) is possible (see Figures,5)6

Figure4: Two types otlectric polego which we installed acoustic deterrents (photo: Z.
PP 3OS Z HAamMpO D
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Figureb: Installation of acoustic deterrentsn electric poles along railway sectiofghoto:

Y%l £ dzo SNODS1 X HaAamMpO®
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P 7

Rakek - Postojna

LEGENDA

LIFE DINALP BEAR (LIFE13 NAT/SI/000550) , s Ioo“a_ti_on an?gﬂate oL
. collisions of brown bear

Action C.4: Decrease of traffic-caused beer mortality.
@ hectometer stone

W LIFI | = , NGt sections where acoustic
™ ' DINALP | i . deterrents were placed
WWY Bear LIFE13 NAT/SH/0005S :
s Scale 1: 9000

Figure6: Selected section of the railw&akek Postojnawith locations of the traffic relatetiearmortality, dates of collisions and sections where acoustic
deterrents were placed

11
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LEGENDA

LIFE DINALP BEAR (LIFE13 NAT/SI/000550) |4 z ; ; |00”8tI0n an?gﬁte OL
collisions of brown bear

Action C 4: Decrease of traffic-caused beer mortality.
@ hectometer stone

LIFE : : Ag L o sections where acoustic
DINALP § / S { deterrents were placed

Wl BEAR

Scale 1:11000

s

Figure7: Selectedsection of the railway PostojnaPrestranek with locations of the traffic relatéearmortality, dates of collisions and sections where
acoustic deterrents were placed.
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LEGENDA

LIFE DINALP BEAR (LIFE13 NAT/SI/000550) . s ‘? : 5 Iocati_on and date of
< ! s collisions of brown bear

Action C.4: Decrease of traffic-caused beer mortality.
@ hectometer stone

= LIFE j =i -4 ’ s Gt sections where acoustic
: DINALP | T % deterrents were placed
Wl BEAR [IFE13 NAT/SI/0D0550

Scale 1:11000

Figure8: Selected section of the railway Postojg®restranek with locations of the traffic relatégarmortality, dates of collisionand sections where
acoustic deterrents were placed.
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2.3 INSTALATION OF ACUSTIC DETERRENTS ALONGNEDNERDED SECTIONS

Acoustic deterrents (ultreand infrasound emitting electronic devicesupledwith sensors activating

the sound by the approachingekicle) were installeddirectly into the roadside trafficators/pillars

£ 2y 3 (-&ISR2d¥sigedng heavehicle collisionslong the main road LjublianaY 2 6 S@2 S
(Figuresl0-13). In total, app. 6 km of road®re protected by 240 acoustic deterrents.

Figure9: Acoustic deterrents were installed along the main road Ljublip¥e2 6 JB@dS M.
Y%l f dzo SNODS1 X HaAamMcO®

14
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o Protected section along the
main state roads (Slovenia)

MAP 3: Black spot 3

106/0262 |
kmo.1 |

¥ 4
/>

LIFE DINALP BEAR (LIFE13 NAT/SI/000550)

Action A4 Impact of bear-vehicle collisions on
brown bear population, determination of "black
spots" and preparation of action plan of mitigation
measures

Wit LITE
| ‘ftm gl

Figure10: Selected road section along main road Ljubliaa2 6 S@2S 00S0i6SSy hNIyS]
where acoustic deterrents were installed.
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Protected section along the
main state roads (Slovenia)

MAP 4. Black spot 1

& 106/0261
& km 14.2

LIFE DINALP BEAR (LIFE13 NAT/SI/000550)

Action A4 Impact of bear-vehicle collisions on
brown bear population, determination of "black
spots" and preparation of action plan of mitigation

measures g N\
N km 15.6
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Figurell: Selectedoad section along main road Ljubliag 2 6 S@2S o0y St NJ wl OAOF |yR ¢dz2NBIF{10X 6KSNB I O2dzi
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Protected section along the
main state roads (Slovenia)

MAP 2: Blak spot 5
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k1.1 [Se

sBornje Lo
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LIFE DINALP BEAR (LIFE13 NAT/SI/000550)

Action A4: Impact of bear-vehicle collisions on
brown bear population, determination of "black
spots" and preparation of action plan of mitigation
measures

Figurel2: Selected road section along main road Ljubliga2 6 S @2 S 6 WI caugtic Geteehtsverdigstdigd. |
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Action A 4: Impact of bear-vehicle collisions on
brown bear population, determination of "black
spots" and preparation of action plan of mitigation
measures
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Protected section along the
main state roads (Slovenia)

MAP 1: Black spot 6

Figure13: Selected road section along main road Ljubliaa2 6 S @2 S

OYSIFNI b2@S
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3 MONITORING OF THE EFFEEBIHS®F MITIGATION MEASURES
3.1 MEASURING OF THE SPEED OF VHNICDES

We have measured the speed of vehidesllow comparison of speed of different type of vehicles

before installation of dynamic traffic signs and after installatibime measuring devic¥iacountll or
traffic counterwas placed on the main road Ljubljana- Y 2 6 Sh@t@een the villages Dolenja vas
ancD2 Ny 2S [ 2 OQrithe$erioddéinien BNdVember2015 (12:00) an@3 Novembe2015
(12:00) (before installation of dynamic traffic sigms this road section(Grebenc, 2015)Driving
direction and locabn of measuring devicare shown on the map below (see Figurkeg 15.

Kot pri , ] i . {106 §

Rakithici \
3 Al Traffic counter

~ Dt,dn]r}“‘u

Figurel4: Map of locationof traffic counter and driving directioalong the main road Ljubljara
Y26S5@g2S o6WFHayAalOlro ySIFENI52ftSyal @ a

Outgoing trdfic:
to Ljubljana

Incoming traffic:
\V/ i2 Y26SD3

V

Traffic counter

Figurel5: Location of traffic counteanddirection ofincoming(to Y 2 6 Sah@dbtgoing traffic(to
Ljubljana)and location of dynamic sigisiangle) which were installed afterwards
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