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Abstract: Hungary's motorway network has developed significantly over the past twenty years. These 

developments have increased the length of fenced roads, which also means increased habitat fragmen-

tation effects. Wildlife crossings have been built on new sections to reduce isolation caused by roads. 

This study examined 57 wildlife overpasses using satellite imagery. We determined the internal and 

overall widths of the crossings, their total length and the length of the noise barriers, as well as the 

width-to-length ratio. The crossings were classified according to ramp design, noise barrier material 

and noise barrier run-down. In addition, a surface cover map was used to examine landscape features 

within 500 m of the crossings and evaluate the crossings' placement. The median value of the inner 

width was 16.1. The median value of the width-to-length ratio was 0.13. Based on this, we concluded 

that the wildlife crossings in Hungary could be classified as narrow crossings. There was also consider-

able variation in design characteristics, with the crossings studied not being uniform in either ramp 

design or noise barrier characteristics. The results of the placement's landscape characterisation indicate 

that many overpasses in agricultural areas are particularly favourable for roe deer (Capreolus capreolus). 

Introduction 

Road networks are evolving strongly worldwide due to increased passenger and 

freight transport demands (Meijer et al. 2018). Investments are creating new networks 

and expanding existing ones to increase traffic capacity and speed. The most intensive 

traffic is on highways, which also carry significant transit traffic (Percoco 2015). It is 

often argued that road networks are significant threat to biodiversity (Bennett 2017; 

Ważna et al. 2020). This is due to the many impacts that roads have on the environment 

depending on their design (Forman and Alexander 1998). Habitat loss from construc-

tion and environmental pressures from traffic must be considered (Forman and 

Deblinger 2000). Roads can facilitate the spread of invasive species (Seabrook and Dett-

mann 1996). They also affect wildlife, influencing the diurnal and seasonal movements 

of different species: some species may avoid roads due to light and noise pollution, 

while others may be attracted to road environments (Fahring and Rytwinski 2009). 

Another significant impact of roads on wildlife is mortality from wildlife-vehicle col-

lisions, an increased risk on highways (Hughes et al. 1996). These roads are often 

fenced to reduce wildlife-vehicle collisions (Clevenger et al. 2001). Fences increase hab-

itat fragmentation, with varying degrees of separation of continuous habitats depending 

on road width, traffic volume and the presence of fencing (Reed et al. 1996). This reduces 
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the potential for the free movement of species and limits access to resources. As reproduc-

tive opportunities become limited, population numbers and the free flow of genes may 

decrease (Keller and Largiadér 2003, Serieys et al. 2015). The persistence of a species is not 

threatened by isolation as long as the movement of individuals between isolated popula-

tions is possible, i.e. a viable metapopulation is established (Andrews 1990). Connectivity 

can be provided in various ways. On freely traversable roads, it can be provided by cross-

ing individuals unaffected by wildlife-vehicle collisions. On fenced-ridden roads, the 

crossing of species can be facilitated by various transport structures, such as culverts 

(Dodd et al. 2003, Tari and Reinhoffer 2023) or wildlife crossings, which are purpose-built 

to reduce the fragmentation effects of roads (Bissonette 2007). The design of wildlife cross-

ings has become increasingly important in recent decades and can be found on all conti-

nents (Brennan et al. 2022). The most commonly used types are underpasses (Clevenger 

and Huijser 2011) and overpasses (Ballók et al. 2010). 

The length of highways and motorways in Hungary doubled between 2005 and 

2020. While in 2005 there were 859 km of roadway, in 2020 there was 1774 km. Between 

2020 and 2023, additional sections were completed, bringing the entire motorway net-

work to nearly 1900 km. Further road upgrades are expected in the future. Because of 

such an increase in road mileage, habitat fragmentation must be considered, and wild-

life crossings have been built on newly constructed sections. The study identified the 

design characteristics and site selection features of wildlife overpasses on Hungarian 

highways and motorways. The results are then compared with the existing normative 

/ recommendations, and their effectiveness is discussed. 

Material and methods 

The study covered Hungary's fenced highway, motorway and main road networks. 

That covered approximately 2700 km of roads. Based on the data of the Hungarian 

Road Data Bank and the analysis of satellite images of the road network, a total of 57 

wildlife overpasses were included in the study (Figure 1). 
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Figure 1 Location of the surveyed overpasses (Map data copyrighted OpenStreetMap contributors and 

available from https://www.openstreetmap.org) 

1. ábra A vizsgált átjárók elhelyezkedése 

In this study, measurements were taken using Google Earth Pro 7.3.6.9345 (64-bit) 

software (Harrington et al. 2017), a program capable of analysing the dimensional pa-

rameters of wildlife crossings with the accuracy required (Brennan et al. 2022). Four 

measurable parameters were recorded for each crossing. These were: A.) - Inner width 

(meter), the internal width of the crossing that is suitable for animals (movement cor-

ridor, not including screens or fencing) B.) - Total crossing width (meter), the distance 

between the two outer edges of the construction. C.) - Total length of the crossing (me-

ter), in the longitudinal axis of the crossing, based on the distance between the start of 

the access ramps. D.) - Length of side screens/noise barrier (meter), measured along 

the longitudinal axis of the passage from the start to the end of the screening (screening 

aims to reduce the disturbance of animals by light or noise). The width-to-length ratio 

was also determined using the internal width and the length of the screens (A/D) (Fig-

ure 2). 
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Figure 2 Measurement sites at the overpass (Brennan et al. 2022) (A.: Inner width, B.: Total width, C.: 

Total length of the crossing, D.: Length of screen/noise barrier) 

2. ábra Mérési helyek elhelyezkedése az átjárón (A.: Belső (közlekedő folyosó) szélessége, B.: Teljes 

szélesség, C.: Átjáró teljes hossza, D.: Zajvédő fal hossza) 

In addition to the measured parameters, the design characteristics of the crossings 

and their occurrence concerning the total number of crossings were determined. Ac-

cording to the shape of the access ramps, two groups could be differentiated: those 

with a straight design (a.) and those with a parabolic shape design (b.) (hourglass 

shape (b.1), semi-hill shape (b.2)) (Figure 3). 

 

 

Figure 3 Shape of the access ramps (a.: straight design, b.: parabolic shape design (b.1.: hourglass 

shape, b.2.: semi-hill shape) 

3. ábra Rámpa kialakítás (a.: egyenes, b.: parabolika (b.1.: homokóra forma, b.2. féldomb forma)) 

Four noise barrier/screening design variations were observed regarding the choice 

of materials. These were: a.) vegetation (Hedge-like structures) only, b.) wood pile and 

vegetation, c.) wood pile only and d.) panels (Figure 4). 



The Design and Location Characteristics of Wildlife Overpasses in Hungary 89 

 

 

Figure 4 The noise barrier/screening design variations (a.: vegetation only, b.: wood pile and vegeta-

tion, c.: wood pile only, d.: panels) 

4. ábra Zajvédőfalak típusai (a.: csak növényzet, b.: fa cölöpfal és növényzet, 

c.: csak fa cölöpfal, d.: panel) 

Four different noise barrier/screening designs were observed in regard to the way 

they run-down the ramp: a.) right-angled (turns 90 degrees end of the ramp to continue 

parallel to the roadway), b.) straight, c.) curved (following the curve of the ramp at the 

hourglass and semi-dome design), d.) cut (noise barrier/screening present only on 

movement corridor) (Figure 5).  

 
Figure 5 Noise barrier/screening designs (a.: right-angled, b.: straight, c.: curved, d.: cut) 

5. ábra Zajvédőfal lefutásának típusai (a.: derékszögű, b.: egyenes, c.: íves, d.: levágott/nincs lefutás) 
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The measured parameters of the groups were compared by the Kruskal-Wallis test, 

and differences between groups were analysed using the Mann-Whitney pairwise 

method. To analyse the landscape characteristics of overpasses placement, buffers 

with a 500-meter radius were established around the overpasses (Schmidt et al. 2021). 

Within these buffers, the habitat was surveyed using a 20x20 meter resolution raster 

layer "Hungarian Ecosystem Atlas Map" (Ministry of Agriculture 2019), using QGIS 

software (QGIS Development Team 2023). Seven habitat types were identified: Urban, 

Roads and railways, Croplands, Grasslands, Forests and woodlands, Wetlands, Rivers 

and lakes. Based on the habitat type composition within the buffers, overpasses were 

clustered using Cluster analysis (Nagy et al. 2021), with Ward’s methods. The average 

percentage of landscape cover was determined for each of the separate clusters. PAST4 

software was used for statistical analyses (Hammer et al. 2001). Normality tests of the 

data were performed (Shapiro-Wilk test). The parameters of the overpasses were not 

found to be normally distributed, so non-parametric tests were performed (Kruskal-

Wallis test, Mann-Whitney U-test). For the medians, the 25th and 75th quartiles are 

given in parentheses. For information purposes, mean values and standard deviations 

are shown in the supplementary material. 

Results 

Characteristics of overpasses 

As a first step in the study, 57 wildlife crossings were categorised according to their 

design characteristics. 56.1% (n = 32) were of the straight ramp design type, while 

43.9% (n = 25) were of the hourglass or semi-hill design type. In terms of noise barrier 

(screening) design, 47.4% (n = 27) had wood piles only, 35.1% (n = 20) had wood piles 

and vegetation, and 15.1% (n = 9) had vegetation only, with only 1 case of panel pro-

tection. In terms of the run-down of the noise barrier, the straight type was observed 

in 38.6% (n = 22) of the overpasses, the curved design was observed in 31.6% (n = 18), 

the cut noise barrier was observed in 26.3% (n=15), while right-angled occurred in 3.5% 

(n = 2). As can be seen, significant variation in design occurred, which also affected 

dimensional characteristics. The median value of the inner width was 16.1 (9.6–18.7) 

meters (min: 5.7, max: 20.2). The median value for the total width was 23.2 (19.9–24.4) 

meters (min: 19.1, max: 27.9). The difference between the two values was significant 

(Mann-Whitney U-test; U = 60. 5, p < 0.001). For the total length of the overpasses, the 

median value was 148.5 (124.7–171) meters (min: 89.4, max: 288.4). For the length of 

the noise barriers, the median value was 93.1 (77.2–114.8) meters (min: 50.7, max: 

265.3). The difference between the two values was verifiable (Mann-Whitney U-test;  

U = 426.5, p < 0.001). The median value of the width-to-length ratio was 0.13 (0.11–0.22) 

(Figure 6).  
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Figure 6 Dimensioning characteristics of overpasses (A.: inner width, B.: total width, C.: total length of 

the crossing, D.: length of screen/noise barrier, A/D.: width-to-length ratio) 

6. ábra Átjárók méretezési jellemzői (A.: belső (közlekedő folyosó) szélessége, B.: teljes szélesség, C.: 

átjáró teljes hossza, D.: zajvédő fal hossza, A/D.: közlekedőszélesség/zajvédőfal hosszának aránya) 

 

The median value with 25th quartile (Q1) and 75th quartile (Q3) value of each param-

eter for each design variations are reported in Table 1, to present the significant differ-

ences between different designs and the impact of the design on dimensioning of the 

overpasses. 
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Table 1 Dimensioning different designs (A.: inner width, B.: total width, C.: total length of the crossing, 

D.: length of screen/noise barrier, A/D.: width-to-length ratio) 

1. táblázat Különböző kialakítási típusú átjárók átlagos méretjellemzői (A.: belső (közlekedő folyosó) 

szélessége, B.: teljes szélesség, C.: átjáró teljes hossza, D.: zajvédő fal hossza, 

A/D.: közlekedőszélesség/zajvédőfal hosszának aránya) 

CHARACTERISTIC 

OF ACCESS RAMPS 

AN.S.  B N.S. C N.S. D** A/D N.S. 

med1 Q1-Q3 med1 Q1-Q3 med1 Q1-Q3 med1 Q1-Q3 med1 Q1-Q3 

parabolic shape de-

sign 
12.4  

9.5-18-6 
20.3 

19.7-24.4 
145.2 

119.1-182.3 
81.9 

73.7-95.5 
0.18 

0.11-0.23 

straight design 16.6 10.6-18-6 23.5 20.4-24.3 151 128.4-167.9 105.7 89,3-146.6 0.13 0.09-0.19 

           

SCREENING MATE-

RIALS 

A** B** C N.S. D N.S. A/D** 

me-

dian 

Q1-Q3 me-

dian 

Q1-Q3 me-

dian 

Q1-Q3 me-

dian 

Q1-Q3 me-

dian 

Q1-Q3 

wood pile only 18.6 16.9-19.5 23.9 23.2-24.5 158.5 127.1-172.1 97.7 72.8-119.9 0.18 0.14-0.24 

vegetation only 6.9 6.4-7.4 19.9 19.7-20.7 128.3 116.9-135.5 98.4 92.8-122.7 0.06 0.06-0.08 

wood pile and vege-

tation 
11.9 9.6-17.4 20.3 19.8-24.3 155 126.7-217.9 84.8 75.1-110.6 0.12 0.11-0.21 

           

SCREENING RUN-

DOWN DESIGN 

A N.S. B* C** D** A/D** 

me-

dian 

Q1-Q3 me-

dian 

Q1-Q3 me-

dian 

Q1-Q3 me-

dian 

Q1-Q3 me-

dian 

Q1-Q3 

cut or right-angled 12.3 9.6-18.1 20.2 19.7-23.7 170 148.6-220.5 77.3 67.4-89.9 0.18 0.12-0.23 

straight 15.3 8.5-19.1 23.5 20.1-24.3 142.3 121.1-160.9 113.9 92.9-150.7 0.12 0.07-0.14 

curved 18.4 10-19.1 23.9 20.2-25.3 127.9 115.2-170.4 87.3 74.1-109.7 0.18 0.11-0.24 

For data pairs: Mann-Whitney U test, for data triples: Kruskall-Wallis test: N.S. – non-significant, * 0.01<p<0.05, ** p<0.01 
1 median 

 

It can be concluded that the ramp design showed a verifiable difference only for the 

length of the noise barriers after performing the Mann-Whitney U-test (p=0.001), with 

the straight design having a higher mean length value of 34.8%.  

For the design of the noise barriers, the Kruskal-Wallis test showed a difference in 

three of the five tested parameters (p<0.001). For the inner width, the paired compari-

son showed that all three types differed. Overpasses with vegetation only had the 

smallest inner width diameter, followed by overpasses with a combination of wood 

pile and vegetation, and overpasses with wood pile had the widest movement corri-

dor. For the case of total width, the paired comparison showed that the wood pile 

crossings were wider, while there was no demonstrable difference between the other 

two types. All three types differed for the width/length ratio, with the highest value 

for the wood pile-only screening, followed by the wood pile with vegetation type, and 

the lowest value for the vegetation-only screening.  

Looking at the classification of the noise barrier by run-down, the Kruskal-Wallis 

test did not confirm a difference in the inner width (p = 0.473), while in the other cases, 

it did (B: p = 0.028, C: p = 0.006, D: p < 0.001, A/D: p = 0.004). In the paired comparisons 

for total width, only the curved design differed from the other two types (p = 0.012). 

For total length, overpasses with cut or right-angled break screening were demonstra-

bly longer than straight type (p = 0. 007) or curved type (p = 0.005). The latter two types 

did not differ from each other (p = 0.653). For the length of the noise barrier, all three 

paired comparisons demonstrated a difference (p < 0.001). The shortest noise barriers 

were those with a cut or right-angled break, with a higher value for those with a curved 
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design, and the most extended noise barriers were those with a straight type. For the 

width-to-length ratio, the curved design did not differ from the cut (p = 0.908), while 

the mean value of the straight screening was demonstrably lower than the others  

(p = 0.002, p = 0.011). 

Landscape characteristics of overpasses 

After examining the design features, the landscape characteristics of the location of the 

gateways were assessed. The landscape composition in the 500 m vicinity of the cross-

ings and its occurrence concerning the total number of crossings were as follows: Ur-

ban (average cover ratio: 4.2%, occurrence: 84.2%), Roads and railways (average cover 

ratio: 3.7%, occurrence: 98.2%), Cropland (average cover ratio: 58.9%, occurrence: 

94.7%), Grassland (average cover ratio: 4.7%, occurrence: 93%), Forests and woodland 

(average cover ratio: 24.8%, occurrence: 94.7% ), Wetlands (average cover ratio: 3.4%, 

occurrence: 64.9% ), Rivers and lakes (average cover ratio: 0.4%, occurrence: 19.3%). 

The cover values for each landscape element show a wide variation between the stud-

ied overpasses (Figure 7).  

 

 
Figure 7 Distribution of cover values of habitat types 

7. ábra Élőhelytípusok borítási értékeinek eloszlása (épített környezet, mesterséges vonalas 

létesítmények, agrárterületek, gyepterületek, erdők és egyéb fásszárú vegetáció, vizes élőhelyek, fel-

színi vizek) 

 

Due to the high variance, it was necessary to classify the overpasses according to 

habitat characteristics in order to evaluate the location selection. For this purpose, clus-

ter analysis was performed, two main groups and three to three subgroups per main 

group were separated based on the landscape elements surrounding the overpasses 

(Figure 8). 
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Figure 8 Grouping of gateways by habitat cover values 

8. ábra Átjárók csoportosítása élőhelyek borítási értékei alapján (2 főcsoport A. és B., 3-3 alcsoporttal) 

 

Dominant habitat types can characterise distinct main groups. Main group A. in-

cludes overpasses (n = 32) with an average of 84.4% of Cropland in their vicinity, which 

can be considered as "Cropland overpasses". While for the remaining overpasses B.  

(n = 25), the dominant landscape type is Forest and woodlands vegetation, with a pro-

portion of 50.6%; these can be classified as "Forest overpasses".  

The two main groups can be further subdivided into three subgroups, depending 

on the habitat types that are more important in addition to the dominant landscape 

type (Figure 9).  

 

 
Figure 9 Landscape characteristics of the subgroups 

9. ábra Alcsoportok táji jellemzői (épített környezet, mesterséges vonalas létesítmények, agrárterületek, 

gyepterületek, erdők és egyéb fásszárú vegetáció, vizes élőhelyek, felszíni vizek) 

 

In the case of cropland overpasses, subclass A1. is dominated by Croplands (85.5%), 

followed by Urban environment (5.1%) and Roads and railways elements (4.1%). For 

A2. the dominance of Cropland is even higher (94.9%). While in subgroup A3. the pro-

portion of Cropland is slightly reduced (72.2%), with the presence of Forests and 
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woodlands (10.6%) and Urban (5.1%). Forest overpasses, subgroup B1. have the high-

est Forest and woodland cover (82.7%), with Urban (6.5%) and Croplands (5.8%). In 

the main subgroup B2. the presence of Forests and woodland decreases (39%) and be-

comes dominated by Croplands (47.9%). In the last subgroup B3. the proportion of 

Forests and woodlands decreases somewhat further (37%), with the highest propor-

tion of Grasslands (18.5%), followed by Croplands (16.5%) and the highest presence of 

Wetlands (12.4%). Overall, this is considered the group with the most diverse habitat. 

 

Discussion 

After examining the 57 overpasses included in the research, significant differences can 

be observed in the design of the overpasses in Hungary. Regarding the total width of 

the crossings, it can be established that the median value for the total width was 23.2 

(19.9–24.4) meters. This value is in line with the previously effective (from 12.01.2007 

to 05.2019) e-ÚT_2-1.304:2007 "Ecological Passages" Road Technical Regulation, which 

recommends a width of at least 20 meters. However, the value falls short of e-

ÚT_03.07.53:2019, which came into force on 15.05.2019, and e-

ÚT_03.07.53:2019/M1:2021, which was amended on 15.09.2021, "Ecological gateways 

and protective fences construction next to public roads" from those specified in the 

Road Technical Regulations. This document already foresees a width of 25 meters for 

the movement corridor. The total width of the crossings completed after 2019 ap-

proaches this value, but the internal width does not reach it. If crossings are built in 

the future, an increase in width can be expected. Much more significant differences 

can be observed in the case of the inner width. It was proven that the solutions used 

for noise barriers (screenings) influenced the internal dimensions. The narrowest 

movement corridor occurred at those overpasses where only vegetation was planted 

as a noise barrier. The presence of natural vegetation has been proven to help the use 

of overpass (Sołowczuk 2020), but noise barriers cannot be passed through, so they do 

not fulfil this role. No bushes or woody vegetation could be observed in the traffic 

corridor of the examined crossings; in all cases, it was covered with grass. The combi-

nation of the wood pile and the vegetation provides a wider movement corridor; the 

presence of a single row of shrubs is typical. The widest movement corridor was pro-

vided by the overpasses with only wood pile screening. The median value of the inner 

width was 16.1 (9.6–18.7) meters, which is well below other European (38 meters) and 

American (33 meters) examples (Brennan et al. 2022). Small-width overpasses can be 

less effective than those with a wide design (Clevenger and Waltho 1997); 50-meter-

wide overpasses are considered the most optimal (Clevenger and Huijser 2011). In ad-

dition to the width, the length of the crossings and the length of the noise barrier, 

which determines the size of the traffic corridor, are important features that affect use. 

Regarding both, the sizing values of the overpasses in Hungary exceed the region's 

values (Brennan et al. 2022). As a result, the median width/length ratio (0.13) falls short 

of the optimal value of 0.8 (Iuell et al. 2003). The intensity of use can be influenced by 

the design of the access ramp, with long or steep-sided ramp types making it difficult 
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for some species to cross (Clevenger and Huijser 2011). 56.1% of the access ramps in-

cluded in the study had a straight ramp, while the more optimally designed hourglass 

or semi-hill-shaped ramps were found in 43.9%. The use of crossings is influenced 

mainly by traffic volume (Singer and Doherty 1985), noise barriers are protection 

against disturbance, but their layout can also affect game movement. In several cases, 

a straight run type was observed on the ramp, which may impede the use of the ramp 

by animals coming from the side. The three other types (curved, cut and right-angled), 

which occurred in 61.4% of cases, were more optimal.   

In addition to design, the use of crossings is strongly influenced by their location 

(Ng et al. 2004). Sharp habitat differences between the two sides of a crossing can re-

duce crossing use (Clevenger and Waltho 2003). The presence of human habitat and 

other linear facilities can also negatively affect crossing use (Iuell et al. 2003). Based on 

the results of the habitat characterisation studies, the presence of human disturbance 

near the overpasses is a common phenomenon in Hungarian overpasses. It was also 

observed that fourteen overpasses (subgroups B2. and B3.) showed a highly mosaic 

composition, with sharp separation between the two sites. For the remaining over-

passes, three sub-groups (A1., A2., A3.) were dominated by cropland habitats, while 

only one sub-group was dominated by forest habitats (B1.). This distribution is not 

considered optimal because the overpasses are mainly designed for large ungulate 

species, which prefer this crossing type (Kusak et al. 2009). In Hungary, these large 

mammals include the red deer (Cervus elaphus), roe deer (Capreolus capreolus), wild boar 

(Sus scrofa), fallow deer (Dama dama) and mouflon (Ovis gmelini musimon). Of these 

species, the red deer and mouflon are found mainly in forested areas. Wild boar and 

fallow deer may also be present in mosaic agricultural areas with forest patches and 

forested areas as well. Roe deer is the dominant species in low forest cover croplands 

(Csányi et al. 2022). Based on the space and habitat use characteristics of these species 

(Náhlik et al. 2009, Heffenträger et al. 2014, Tari et al. 2014, Náhlik et al. 2022, Tóth et 

al. 2014) and the landscape characteristics of the overpasses, it can be concluded that 

the placement of overpasses in Hungary is mainly favourable for roe deer. As the con-

struction of overpasses is very costly (McGuire and Morrall 2000), it is preferable to 

locate them in areas where they provide access for as many of the above species as 

possible. In order to meet the needs of red deer and wild boar, the overpasses should 

be placed so that it connects directly with forest areas. In agricultural areas, the role of 

combined underpasses can be important for deer (van der Ree and van der Grift 2015). 

Overall, it can be concluded that the design of overpasses in Hungary cannot be 

considered fully uniform. In several cases, there are design features that may reduce 

the efficiency of the overpasses. In addition, some features were observed in the loca-

tion of some overpasses which may reduce the efficiency of use for certain species. 
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Útpálya feletti vadátjárók kialakítási és elhelyezési jellemzői  

Magyarországon  

T. TARI, A. TAKÁCS, M. F. KOVÁCS 

Soproni Egyetem, Vadgazdálkodási és Vadbiológiai Intézet, 

9400 Sopron Bajcsy-Zs.u. 4., e-mail: tari.tamas@uni-sopron.hu 

Kulcsszavak: élőhely-fragmentáció, nagytestű patások, zajvédelem, közlekedés, elszigetelődés 

Absztrakt: Magyarország gyorsforgalmi úthálózata jelentősen fejlődött az elmúlt 20 évben. A 

fejlesztéseknek köszönhetően emelkedett a kerítéssel ellátott utak hossza, ami az élőhelyfragmentációs 

hatások erősödését is jelenti. Az utak okozta izoláció mérséklése érdekében vadátjárók épültek az új 

szakaszokon. A kutatásban 57 útpálya fölött kialakított vadátjárót vizsgáltunk meg műholdfelvételek 

felhasználásával. Meghatároztuk az átjárók belső és teljes szélességét, teljes hosszukat és a zajvédőfalak 

hosszát, valamint a szélesség/hosszúság arányt. Osztályoztuk az átjárókat: rámpa kialakítás szerint, 

zajvédőfalak anyaga szerint valamint a zajvédőfalak lefutása szerint. Továbbá felszínborítási térkép 

segítségével az átjárók 500 méteres körzetében vizsgáltuk a táji jellemzőket és értékeltük az átjárók 

elhelyezését. Eredményeink alapján megállapítható, hogy a felüljárók közlekedési folyosójának széles-

sége a median értéket figyelembevéve 16,1 méter volt. A szélesség-hosszúság arány pedig 0,13. Ez 

alapján megálapítottuk, hogy a magyarországi vadátjárók a keskeny átjárók közé sorolhatók.  A kiala-

kítási jellemzőkben szintén jelentős variancia volt megfigyelhető, a vizsgált átjárók nem voltak egy-

ségesek sem a rámpa kialakításában sem pedig a zajvédőfalak jellemzőiben. Az elhelyezés táji 

jellemzőinek vizsgálati eredményei alapján megállapítható, hogy magas az agrárterületeken kialakított 

átjárók száma, ami elsősorban az őz (Capreolus capreolus) számára kedvez. 
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Appendix 1 Dimensioning of overpasses, mean and ±SD (A.: inner width (meter), B.: total width (me-

ter), C.: total length of the crossing (meter), D.: length of screen/noise barrier (meter), A/D.: width-to-

length ratio) 

1. Melléklet Átjárók méretjellemzői kialakítás szerint átlag- és szórás értékekkel (A.: belső (közlekedő 

folyosó) szélessége (méter), B.: teljes szélesség (méter) , C.: átjáró teljes hossza (méter), D.: zajvédő fal 

hossza (méter), A/D.: közlekedőszélesség/zajvédőfal hosszának aránya, (méter)) 

MEAN CHARAC-

TERISTIC  
A  B  C  D A/D 

overall 14±4.8 22.2±2.4 156.8±44.6 101.3±35.8 0.16±0.06 

      

CHARACTERISTIC 

OF ACCESS RAMPS 
A  B  C  D A/D  

parabolic shape de-

sign 
14±5 22.3±2.8 157.7±47.5 84.7±14.9 0.17±0.1 

straight design 14.7±4.7 22.5±2 156±43 114.3±41.9 0.143±0.1 

      

SCREENING MA-

TERIALS 
A B C  D  A/D 

wood pile only 17.6±2.7 23.6±1.8 156.6±41.7 100.5±29.7 0.188±0.1 

vegetation only 7.0±0.9 20.1±0.5 126.4±13.3 106.2±23.2 0.068±0.09 

wood pile and vege-

tation 
13.1±3.8 21.9±2.7 170.1±52.7 100.9±48.3 0.147±0.1 

      

SCREENING RUN-

DOWN DESIGN 
A  B  D A/D 

cut or right-angled 13.7±4 21.3±2 181.6±40.9 77.3±15.6 0.185±0.1 

straight 14.1±5.1 22.4±2.2 148.2±43.4 127.3±41.1 0.115±0.09 

curved 15.4±5.3 23.3±2.6 143.7±42 92.2±19.4 0.176±0.1 
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