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Land & islands 56608 km2

Forest 24622 km2 (43.5%)
Shrubs   1733 km2 (3.1%)
Other  30253 km2 (53.4%)

Gorski kotar

Lika

Dalmatia
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BEAR DISTRIBUTION
PERMANENTLY PRESENT

OCCASIONALY PRESENT

9573 km2

2799 km2

Population  around 1000
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¹

WOLF DISTRIBUTION
PERMANENLTY PRESENT

OCCASIONALY PRESENT

17186 km2

6929 km2

Population around 210
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Lynx distribution
PERMANENTLY PRESENT

OCCASIONALY PRESENT

9804 km2

1517 km2X
Population 40-60



  

Large 
carnivore 

action plans
5 species

Guidelines for Population
Level Management Plans
for Large Carnivores



  

PROBLEMS with man-made structures
► Habitat fragmentation

► Disturbance, polution, ....

► Direct mortality



  



  



  



  First bear radio-collared in Croatia in 1981
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Many new highways during last 10 years
2000 highway Karlovac-Rijeka 68 km
2004 highway Bosiljevo-Split 250 km
     Do they threaten large carnivores?



  

1. Planning phase – project
Environmental impact study

2. Construction phase 
On site inspections

3. Monitoring (and improvements)
Standardized procedure



  



  



  



  



  



  

Object type Width (m) N
Bridge 898 3
Overpass 40 6
Underpass 115 5
Tunnel 10045 12
Viaduct 5869 17
Green bridge 100 1
All objects 17127 44
Section length (m) 68534 

Objects width(%) 25,0% 

Highway Bosiljevo - Rijeka

Green bridge Dedin
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The impact of entire highway length
 has to be evaluated
- Each object that animals can use to cross 



  



  

Methodology for highway 
permeability evaluation

• Object dimensions (passage width  and height, m)
• Ground material (gravel, soil, asphalt, grass, etc.)
• Slope on sides (degrees)
• Surrounding area (vegetation type and density)
• Human presence (distance to the nearest house)
• Ecological value (object situation in habitat and 

distance to the nearest hwy object

• Score in range 1-10
• Recommendations for improvements



  



  



  



  



  



  

# Highway section Length (m) N objects Objects width 
(m)

(%) Score Score by 
km

1IIIA1 Bosiljevo - Josipdol 27168 17 726 2.7 47 1.73

2IIIA2 Josipdol - Tunel Mala 
Kapela

14500 8 7716 53.2 39 2.69

3IIIC1 Tunel Mala Kapela - Žuta 
Lokva

26030 7 3549 13.6 32 1.23

4IIIC2 Žuta Lokva - Ličko Lešće 23983 12 4715 19.7 45 1.88

5IIIB1 Ličko Lešće - Lički Osik 24870 7 1934 7.8 39 1.57

6IIIB2 Lički Osik - Čvor Sveti Rok 33052 16 921 2.8 52 1.57

11Zadar 2 - Benkovac 16238 10 634 3.9 13 0.80

12Benkovac - Pirovac 21501 5 52 0.2 3 0.14

13Pirovac - Skradin 9991 7 662 6.6 22 2.20

14Skradin - Šibenik 8463 6 740 8.7 17 2.01

15Šibenik - Vrpolje 15064 7 800 5.3 18 1.19

16Vrpolje - Prgomet 14191 10 1717 12.1 34 2.40

17Prgomet - Dugopolje 15491 17 2273 14.7 47 3.03

Sveukupno 250542 129 26439 11.6 408 1.63



  

Tunel Sleme (8 checks, 116 tracks)

Red deer
44%

Roe deer
32%

Brown bear
9%

Wild boar
13%

Wolf
1%

Lynx
1%



  



  



  

Viaduct Golubinjak (23 checks 39 tracks)

Roe deer 
50%Red deer 

31%

Brow n bear 
10%

Wolf 3%

Lynx 3%
Wild boar 3%



  



  



  



  

40 cm

Fox, badger, hare ....

Roe deer, red deer, wild boar, 
wolf, BEAR ... 



  

Distribution of species crossing Dedin green bridge during 792 days 
of monitoring by infra-red sensors (25 May 1999 – 13 January 2003)

SpeciesSpecies TTracks racks 
recordedrecorded

Percent Percent 
shareshare

TTotal otal 
numbernumber of  of 
IR recordsIR records

Estimated Estimated 
crosses per crosses per 
dayday

Estimated Estimated 
crosses per crosses per 
yearyear

Roe deer 166 42.0 4881 6.2 2263
Red deer 103 26.1 3033 3.8 1387
Wild boar 66 16.7 1941 2.5 913
Brown bear 39 9.9 1150 1.5 548
Wolf 4 1.0 116 0.15 55
Man 16 4.1 476 0.6 219
Lynx 1 0.2 23 0.03 11
Totals 395 100.0 11620 14.78 5396
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Misuses Regulations



  



  



  

B30 32
L02 1
W09 4
W10 4
ALL 41



  



  



  



  



  

Garbage treatment



  

Lessons learned and
management implications

• 1. Structures where animals can  cross the 
road are important.

• 2. Animals use the ones properly placed and 
constructed (BIG for large carnivores).

• 3. Standards through Croatian experience: 
• - Environment impact study
• - Inspection during construction
• - Monitoring the use 
• - Legal protection of crossing structures
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