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Abstract


Human–bear conflicts are increasing in number due to deforestation, urban expansion, tourism, and habitat invasion by humans. Our study was conducted in Brașov, a picturesque city in central Romania. Brașov is surrounded by forests and has significant tourist traffic, but also much uncollected garbage and many garbage containers, which attract brown bears. We recorded human–bear conflicts in four districts (Răcădău, the Historic Centre, Noua, and Gară) between 2004 and 2018, finding 55 cases in total, of which in 19 cases involving people, 4 people were killed and 32 were injured. In 36 cases, there were no human victims. We mapped the locations of human–bear conflicts and garbage containers, then analysed their space–time location and human victims in terms of behavioural factors. The altitudes at which brown bears were identified ranged from 580 to 790 m, whereas bears were found in the city at distances of between 100 and 2600 m from the forest. The highest frequency of human–bear conflicts occurred during summer and autumn, and the most common behavioural factor was human outdoor activities. This study provides an important background for understanding human–bear conflicts and will help local authorities develop effective strategies to reduce human–bear conflicts and mitigate risk.
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1. Introduction


Today more than ever, large carnivores are living in a heavily anthropogenically modified landscape. This is the case for bears, and to a large extent, the brown bear [1,2,3].



All bear species are considered elements of megafauna and wild tourism [4,5] and a true flagship species [6,7,8], as demonstrated by the popularity of polar bears (Ursus maritimus) as a tourist attraction in the Arctic, and black bears (Ursus americanus) and brown bears (Ursus arctos) in North America and Europe, respectively [9,10,11,12,13].



The brown bear is the largest carnivore in Europe [14]. Historically, the brown bear has been present across all of Europe, except for the islands. Subsequently, with the increase in population numbers and the expansion of agriculture and forest clearance, the brown bear has disappeared from many countries [15,16]. On the other hand, in western and southern Europe, but also in the east and north, the brown bear has simply been exterminated in recent centuries to protect areas inhabited by humans and farm animals [15,16,17,18,19]. Subsequently, during the 20th century, the development of human settlements and roads, as well as mining and logging, led to a reduction in wild areas where bears lived, with a continuous loss of their habitats, and thus, an increase in the frequency of human–brown bear conflicts [20,21].



Brown bears are thought to be sensitive to human presence and activity [22] and generally avoid humans both spatially and temporally [23]. Today, brown bears populate many human-altered landscapes [1], largely coexisting with humans [3,24] and interacting with human activities and expanding tourism infrastructure. Studies in protected areas in Canada, Alaska, and Yellowstone National Park have shown that brown bears are attracted to garbage dumps, campsites, or residential areas [25,26,27,28]. In Europe, the context is different if we consider that there are few truly wild areas [11], noting high levels of human density, increased landscape fragmentation, and habitat alteration [29]. Perhaps also for this reason, brown bear habitats are much closer to human settlements than in North America [11,12], strongly influenced by activities such as tourism, forestry, hunting, and agriculture [30,31], but also by outdoor activities and inappropriate human behaviour [12,23].



As a result of the proximity created by these dense and concentrated environments, brown bears and humans are more likely to interact as each encroaches onto the habitat of the other [31]. At present, brown bear expansion and the existence of anthropogenic food sources are the main drivers of conflict in Europe [26,32,33].



Brown bears in Europe have experienced declines in numbers since the 1600s and 1700s, and dramatically decreased over the last 120 years, although in recent decades, some populations have slowly recovered [34,35]. It is considered that at present in Europe, due to changes in legislation, land use, public attitudes, and hunting regulations, populations of large carnivores, including brown bears, are showing stable and increasing population trends [36,37].



The bear population in Romania has evolved under the influence of the political and socio-economic context of the country. Brown bear populations were higher before the Second World War, declined after the Second World War, and subsequently increased slightly. In the 1960s, bear habitat occupied about 28,000 km [38], and in the 1970s, it had expanded to a total area of about 65,000 km2. By the late 1980s, about 8000 bears were recorded, with a density of 475 bears per hectare, which was well above Romania’s carrying capacity [38]. In 1987, a further reassessment of the carrying capacity was performed, which found that the country could support about 4860 bears. Currently, the Romanian brown bear population occupies an area of more than 69,000 km2 (30% of the country’s surface), at altitudes above 600 m, of which 93% are located in the Carpathians and 7% in the hilly areas [39], and is exhibiting increasing trends due to the protection measures applied according to EU laws [35]. Excluding Russia, Romania is currently home to about 40% of the European bear population and has a stable population of 6000 to 6500 bears [16,40], with a density of about 100–200 bears/1000 km2 [31].



In Romania, as well as in the post-Communist countries of Central Europe, based on the transformations in forest environments and their transition zones with agricultural and urban built-up areas, brown bear conflicts have been increasingly frequent [41,42]. In this context, studies have been carried out on brown bear behaviour and land use in the south-eastern Carpathians of Romania [39]; risk assessments in inhabited areas [43]; brown bear activity in traditional forest pastures in southern Transylvania [43]; biologically realistic annual growth rates; the integration of surveys and telemetry in estimating brown bear density in the Romanian Carpathians [44] and coexistence with brown bears [45] or landscape changes inducing human–wildlife interactions [41]; the use of social networks to develop a better understanding of human–wildlife interactions involving the brown bear in the Prahova Valley–Bucegi Mountains, Southern Carpathians [42]; or conservation issues in the Southern Carpathians, Romanian Carpathians [46].



The aim of our study was to highlight Brașov city, an area with summer and winter tourist activity, regarding the increase in conflicts between brown bears and humans. Therefore, we set the following objectives: (i) to determine the points of entry of brown bears into the city; (ii) to analyse the spatial distribution of conflicts between brown bears and humans; and (iii) to evaluate the types of interaction between brown bears and humans.




2. Materials and Methods


2.1. Study Area


Brașov city is a major economic and tourist centre in Romania. It is an old medieval town dating back to 1252 [47]. It occupies an area of 267.3 km² and is located in the central part of Romania (Figure 1) at an altitude of 600 m.



The relief of Brașov city is made up of two main elements: Brașov Depression and Mount Tâmpa, which is 960 m high and made of limestone deposits, dominating the city by about 400 m [48].



Brașov has a temperate continental climate (7.6 °C mean annual air temperature, 600–700 mm mean annual precipitation), and is under the moist air influence from the Atlantic Ocean, and sometimes under excessive continental influences. The area surrounding Brașov is well forested, with deciduous species (Quecus robur, Q. petraea, and Fagus silvatica). About 206 ha of Mount Tâmpa’s surface was established as a natural reservation for flora, fauna (brown bear, wolf, and lynx), and landscape by Decree no. 949/1962, corresponding to IUCN Category IV. Today, the Mount Tâmpa Nature Reserve (MTNR) (ROSCI0120) is a site of community importance and part of the European Natura 2000 network. The MNTR forests consist of beech (Fagus sylvatica) on the northern and eastern slopes, pine (Pinus nigra) on the southern and northern slopes, and spruce (Picea abies) and larch plantations (Larix decidua) on the northern slopes [49]. As of 1 January 2019, Brașov had a population of 289,360 inhabitants [50]. Due to its high tourist potential and important tourist infrastructure, Brașov is a key area for annual tourist flows. Therefore, large quantities of uncollected garbage and garbage containers are present, which attract brown bears from the MTNR; Brașov has a problem with garbage-eating bears and is well known as ‘the city of the garbage brown bears’ [51,52]. The number of places where brown bears are present has increased, fuelling a brown-bear-viewing and, as happens elsewhere in the world, a brown-bear-feeding industry [12,53,54]. As a tourist attraction, brown bears can become a real brand for promotion in tourist infrastructure versus warning display panels (Figure 2).




2.2. Methods


Of the terms used in our study, human–bear conflict (HBC) is nuanced in terms of property damage and human injuries [26,55,56] in which the brown bear acts aggressively [28]. We were concerned with an urban area; therefore, we retained the following categories [26]: food, including garbage dumps, campgrounds, and residential areas; human injury, resulting in injured or killed persons; and aggressive behaviour towards pets [57].



We recorded all HBCs reported during the period of 2004–2018 according to sources of documentation used in other similar situations [54,58,59]: national and regional media, TV, press releases, and webpages. We believe that not all cases were reported because people became tolerant of brown bears and sometimes stopped reporting their presence in town. Therefore, we considered only those HBCs and attacks recorded whose locations could be correctly identified with an estimated maximum space error of about 100 m [54,60], and we excluded HBCs with incomplete or inaccurate localisations. Similarly, for HBC validation, we confirmed them with hunting fund managers, forest inspectors, the Emergency Situations Inspectorate in Brașov, and eyewitnesses. For each case, we recorded the following information [55,58,59,60]: year, month, day, and season; location of HBC and attack; composition, i.e., victim alone or in a group, child or adults; injuries or deaths; and human behaviour during the activities that could have triggered the attack.



The presence of brown bears in Brașov was first determined from the reduction in the forest fund and human invasion of brown bear habitats over time. The spatial modification map of the forest adjacent to the city was constructed using the ArcMap application. A 30 m resolution digital elevation model (DEM) derived from SPOT satellite images was used to delineate the spatial extent of the Brașov study area. Over the DEM, we overlapped the forest edge bordering Brașov city, digitised from 1950 Soviet maps (1:50,000) available from geospatial.org. To highlight the changes in the urban forest area, we used the CORINE land cover (CLC) dataset with a 100 m resolution, compiled by the European Environment Agency for 1990, 2006, and 2018. Above the created base, we overlapped the forest boundaries from CLC. We have also proposed the spatial analysis of brown bear presence in Brașov. We have shown both the points of HBC occurrence and the locations of garbage containers [60], circled with a 200–2400 m radius using the near and buffer functions of ArcMap. The locations of HBCs and killed or injured people were recorded using a Garmin GPS76CSx, and were then downloaded to the DEM. A flow chart of the applied methodology is presented in Figure 3.



Mean, standard deviation (SD), minimum range (min), and maximum range (max) values were used to describe the data. A linear relationship (Pearson’s correlation) of the distances between HBCs and the forest edge and garbage containers and the forest edge was observed.





3. Results


3.1. Decrease in Forest Areas


Over the past 68 years, between 1950 and 2018, the forest of Brașov city has lost important areas (Figure 4).



Through deforestation, the construction of residential districts, and the extension of tourist infrastructure, humans have encroached on brown bear habitat in the MTNR. This process has been well mapped out in four phases. In 1950, according to Soviet maps, 450 ha were deforested. Subsequently, according to CLC data for 1990, 2006, and 2018, 405, 398, and 394 ha disappeared, respectively. This has resulted in a total of 1647 ha of land area devoted to the expansion of economic activities and human habitat.




3.2. Identification, Mapping, and Spatial Analysis of HBCs and Garbage Containers in Brașov


In the 14 years from 2004 to 2018, there were 54 cases of HBCs (3.9 case/year, mean ± SD = 4.8 ± 4.6), involving 35 people being injured or killed (min = 1/year, max = 12/year) (Figure 5a). The penetration of brown bears into the city of Brașov occurs from the forest environment of the MTNR. The presence of HBCs can be traced within four districts: Răcădău (contact with the forest edge) with 23 HBCs (42.6%), the Historic Centre (contact with the forest edge) with 20 HBCs (37%), Noua (contact with the forest edge) with 8 HBCs (14.8%), and Gară (central part of Brașov) with 3 HBCs (5.6%). The highest brown bear presence was during the active summer season with 39.6% of the total, followed by the autumn, with 28.3% of the total, and then spring and winter, with 16.9% and 15.1%, respectively (Figure 5b).



The distances from the forest edge at which HBCs have been recorded varied. The altitude at which HBCs were identified ranged slightly from 580 m to 790 m (Table 1, Figure 6). The main cause of the presence of brown bears in Brașov is their search for food in garbage dumps, campgrounds, or residential areas, which led to our mapping of location of garbage containers. We identified 31 garbage containers located in three districts (Răcădău, the Historic Centre, and Noua). Garbage containers have a stable location at distances roughly equal to the HBC identification points to the forest edge. The altitudes of garbage containers were identified to range slightly, from 600 m to 650 m (see Table 1).



With the help of the buffer tool, we present the distance to the forest edge of each HBC and garbage container for each district (Figure 7).




3.3. HBC: People Killed or Injured, 2004–2018


In 19 recorded cases (34.5%), there were persons killed or injured. Of these, in 15 cases (78.9%), only injured persons were registered (n = 32), and in 4 cases (21.1%), 4 deaths were recorded. In 36 cases (65.5% of the total), there were no human victims, even if a person had interacted with the brown bear. In two cases, there were two dogs attacked by brown bears, one of which was killed. The number of recorded HBCs has increased dramatically over time. Most HBC cases were recorded during the past 2 years: 29 cases (52.7%) involving 7 people, 2 dead and 5 injured (36.8% of all persons killed and injured during the reporting period).



The situation differed by districts: in Răcădău, there were 22 cases recorded; in the Historic Centre, there were 19 cases; in Noua, there were 9 cases; and in Gară, there were 3 cases.



Depending on human behaviour, most HBC cases with human casualties (83.3% of all people involved, n = 30) were recorded during outdoor activities (4 killed and 26 injured), either in the MTNR interference zone in the city, within garbage dumpsites, or within the reserve, where brown bears found uncollected anthropic remains. In the city, there were only four cases of people injured, and there have been recorded cases of parents leaving children unattended who were injured, one case of a dog killed by a brown bear, and one case of an attacked dog.





4. Discussion


As one would expect, contemporary urban expansion and tourism practiced in natural landscapes affect the integrity, species composition, and wildlife behaviour [59], and have led to a recent increase in the prevalence of human–wildlife interactions [57,61,62]. Indeed, perhaps the most frequent cause for brown bears entering humanised spaces is determined by the search for food [45,63]. The primary cause of the presence of brown bears in the urban area of Brașov is the reduction in and fragmentation of natural habitats through deforestation. Deforestation was one of the issues confronting post-revolutionary Romania as the country sought to increase its urban expansion, tourism, and agriculture [9,64].



The deforestation and fragmentation of the forest are associated with the urban expansion of Brașov, the construction of roads and tourist paths, together with the increase in recreational activities in the MTNR area. The existence of this reservation and its large forest highlights the association of tourist interest with the increase in HBCs, as has been mentioned for other urban areas [58]. Large mountains and landscape forests near urban areas are generally used by brown bears and play an important role in the occurrence of HBCs [34,46,65]. The Southern Carpathians, where the MNTR is located, are fragmented by longitudinal and transverse valleys and depressions. Although it is mentioned that brown bears choose the easiest routes to save energy [18,66], the local geography of the MNTR is characterized by steep slopes (between 20.3° and 51.9°) with rocky [49] and rugged terrain, not very accessible to humans. This may also be the reason why brown bears, adapted to the local topography, enter the city of Brașov, and thus have a clear preference for steeply sloping and undulating, rugged terrain [67], as mentioned in the literature [68,69,70]. On the other hand, considering that most MNTR entry points into Brașov city are located on the northern and eastern exposures where biomass production would be higher due to wetter soil and competition for light [71], we can consider that this would facilitate the movement of brown bears up to the border with the urban area, beyond which they would find anthropogenic food sources. Most cases of HBC have been recorded in the districts of Răcădău and the Historic Centre, with brown bears leaving their forest habitat in search of food and interacting with humans. Perhaps not coincidentally, these neighbourhoods are in contact with areas of the MNTR forest where most deforestation has taken place. According to the testimony of a resident of Răcădău, the neighbourhood in which he lives had been occupied by significant forest areas that were cleared from 1990 to 2006.



The availability of anthropogenic food, however, attracts brown bears and influences their use of habitat, no matter whether we refer to urban or rural spaces [58,72]. Although the predisposition of brown bears to seek garbage dumps is lower in Europe than in North America or Asia, garbage dumps are the main anthropogenic food source for brown bears [60,73]. In our case, of the 31 containers, 26 (83.8%) are located near the forest in contact with the MTNR (8 on the forest edge and 3 inside the forest), the area of greatest interactions of brown bears with humans, as has been mentioned for other urban areas [22,60], with the rest (16.2%) in the city of Brașov (Figure 8).



These also form the primary points of entry for brown bears into the urban space of Brașov. In the case of three districts (Răcădău, Historic Centre, and Noua), there is a good, reasonable, and strong correlation between the distance between HBCs and the forest and between garbage containers and the forest (R2 = 0.504, R2 = 0.409, and R2 = 0.993), which shows that the brown bears find sufficient anthropogenic food in these locations, meaning that they do not need to look elsewhere in the city. Brown bear feeding periods occur in several stages, as has been supported by a series of papers [31,74]. Summer showed the highest rates of HBC, as has been mentioned for other urban areas [55,60,75]. The high presence of brown bears in Brașov during the summer and autumn is explained by the growth of human activity and tourist flows in recent years, but also by the existence of garbage dumps, garbage containers, and managed remnants, notably in or near the MTNR. Brașov city was visited by 629,132 tourists in 2017 and by 659,311 tourists in 2018 [38], which may help explain the large number of HBCs registered.



The high HBC values recorded during summer and autumn are synonymous with those produced in Europe [76] or in Russia [77], also being confirmed for Romania by other studies in inhabited areas [42,43]. In summer, during hyperphagia, food intake significantly increases for brown bears. Tourist activity is intense; tourists go out to terraces and restaurants, hiking, trekking, and picnicking. All these activities interact with bears that are looking for food. During autumn, the bears continue their feeding activity, preparing for winter. Amidst fewer tourism activities, the existence of anthropogenic resources such as garbage and forage, there is still a high level of HBC. Our results are reminiscent of those obtained in other studies carried out in Romania in other urban areas [42].



Although during the winter season, brown bears generally hibernate [55], and food intake is low [78], in Brașov, a rather high rate of HBC is recorded, due to the active presence of humans through winter tourism, the area being one of the main centres of winter tourism in Romania. Here, the ski season opens in the second half of December and closes at the end of March or in the beginning of April. Against this background and in the context of the implicit existence of rubbish bins and rubbish storage sites that attract brown bears, it is possible that current climate change trends may also lead to the earlier exit of bears from their dens in search of food [79].



In spring during hypophagia, brown bears are in the low feeding stage [35,80]. This period is difficult for brown bears considering the environmental conditions such as the remnants of snow, its depth and degree of cover, but also the landscape transformations [81]. It should be mentioned that the tourist activity is low, the ski season ends, winter sports practitioners leave Brașov, and terraces and restaurants close. Perhaps also because of this, the availability of litter as a food source for bears is reduced and the level of HBC is low, thus missing the interaction with humans and their activities.



We conducted the study starting in 2004 (because HBCs were poorly documented before that year) and ended in 2018, with the last three years being a high-frequency period of HBC and also being the best documented, using only national and regional media and websites. This confirms for Brașov the worldwide trend in HBC growth, which is well supported by research on both urban and rural areas [57] as a result of urbanisation and increased human–wildlife interactions. In most cases with victims of brown bear attacks, the person was alone (for 81.2% of the total cases, n = 17), which is similar to other urban areas [55]. Attacks on multiple people are more isolated, and in the fourteen years studied here, there was one case with one person killed and eleven injured, one case with six injured people, and one case with two injured people. Most of the world’s brown bear attacks on humans are generated by human behaviour during activities [12]. Thus, in Brașov, the highest frequency is found for outdoor activities, with 14 relevant cases if we consider the presence of the MTNR. This predictor is considered to be the highest incidence both in urban and rural areas [12,82]. Although, as mentioned in the literature [2,12,55], attacks on people in urban areas are rare and cause minor injuries, it should be mentioned that, in Brașov, out of the 36 people who interacted with the brown bears, 4 people were killed, and in 5 cases (13.9%), multiple people were injured and required hospitalisation. The people killed were recorded in August and October, which confirms the statement that brown bear attacks are rare during winter [55]. The injured people were recorded during the summer, spring, and autumn, as confirmed for Europe [12]. In two cases, a brown bear was involved in attacks on pet animals (dogs), possibly after having been harassed by the pets; ultimately, one of the pets was killed. Attacks were performed in the presence of adults during the summer, which is a common scenario [55,83]. There was one case in Brașov of parents leaving children unattended who were thus hurt, confirming that brown bears attacked considerably more adults than children [55]. In two situations, the brown bears were killed, one due to its aggression and the other out of concern that it was rabid. After the attack, the brown bears were shot for reasons of public safety or as a result of emergency situations [82,84].




5. Conclusions


Our study was conducted between 2004 and 2018, when the information obtained from various sources was numerous and rich in content. We explored HBCs in Brașov, one of the most important tourist mountain towns in Romania, and also a well-known hotspot in terms of HBCs [85]. On the other hand, the present study is a link of the whole HBC ensemble, which places Romania first in Europe in this respect [76].



The HBCs in this city were a result of the population dynamics of bears moving from the forest of the adjacent MTNR towards the city, on a background of deforestation and urban expansion and tourist infrastructure elements. As shown by Hipolito et al. [86], this may indicate the synergistic effect of the forest as a protective environment for bears and human presence.



General urban expansion, as well as so-called anthropogenic attractants, especially litter [73], create new stresses at the wildland–urban interface, and influence how brown bears adapt to urban changes. In this sense, HBCs without casualties followed by HBCs with injuries highlight the high frequency of brown bears on the outskirts of MNTR, but even in the city, with brown bears patrolling as far as the centre of Brașov in search of food. Our documentary sources have highlighted the presence of bears in all months of the year, predominantly in the spring, summer, and autumn seasons, when tourist activity is also very intense.



We consider that the analysis of brown bear entry points into the town from the MTNR through spatial scales such as buffers, but also different morphometric variables such as altitude, distance, and slope, have provided important results for the successful implementation of proactive brown bear management and spatial development of the town [87,88].



This can reduce HBCs and, more importantly, the number of casualties. On the other hand, HBC mitigation should remain closely linked to the reduction in available garbage and anthropogenic food sources and the existence of closed garbage containers, especially at entry points near residential areas, restaurants, and terraces, to make urban areas less attractive to brown bears [55]. From another point of view, it is necessary to improve the knowledge about brown bears, and especially the relationship between brown bears and the urban environment, in order to help develop educational actions for Brașov residents and tourists and to ensure the proper planning of urban and tourist expansion so as to avoid HBCs [55]. Simple warnings such as billboards are ineffective because HBCs occur all the time. Perhaps for this reason, local planners and managers need to consider the impact of development on wildlife and work together to reduce potential areas of conflict [89]. Mitigation efforts should focus on areas of MNTR forest in contact with the city of Brașov.
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Figure 1. Geographic position of Brașov city. 
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Figure 2. Promoting brown bears (photos by Cimpoca, A.). 






Figure 2. Promoting brown bears (photos by Cimpoca, A.).



[image: Sustainability 14 07833 g002]







[image: Sustainability 14 07833 g003] 





Figure 3. A flow chart of the methods (detailed in the text). 
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Figure 4. Stages of forest area reduction through deforestation between 1950 and 2018. 
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Figure 5. Temporal trends in HBCs: monthly, annual (a), and seasonal patterns (b). 
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Figure 6. Altitude and distance from the forest edge where HBCs were located. 
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Figure 7. Locations of HBCs and of garbage containers were recorded with respect to distances to the forest edge (circles of 200–1200 m radius, at intervals of 200 m are shown). 
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Figure 8. Secure garbage containers on the outskirts of the MNTR (a), secure garbage containers and garbage scattered in the Răcădău neighbourhood (b), unselected garbage scattered, (c) and garbage scattered in the forest of Mount Tâmpa (d). (Photos by Cimpoca, A.). 
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Table 1. Spatial situation of HBCs and garbage containers.
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Districts/Cases of HBC

	
Altitude (m)

	
Distances from the Forest Edge of HBC (m)

	




	
Min

	
Mean

	
Max

	
Mean ± SD

	
Min

	
Mean

	
Max

	
Mean ± SD




	
Răcădău

Four located on the forest edge

Only one inside the forest

	
600

	
641.8

	
690

	
634.6 ± 23

	
100

	
235.2

	
700

	
881.8 ± 437.5




	
Historic Centre

Four located on the forest edge

Five inside the forest

	
580

	
659.4

	
790

	
635.7 ± 22.5

	
100

	
280

	
700

	
1240 ± 520




	
Noua

Only one on the forest edge

Only one inside the forest

	
610

	
635

	
650

	
612.5 ± 21.6

	
100

	
483.3

	
1000

	
825 ± 352.6




	
Gară

	
600

	
633.3

	
630

	
610 ± 8.1

	
2000

	
2266.7

	
2600

	
2216.6 ± 271.8




	
Districts/Garbage Containers

	
Altitude (m)

	
Distances from the Forest Edge of Garbage Containers (m)

	




	

	

	

	
Mean ± SD

	
Min

	
Mean

	
Max

	
Mean ± SD




	
Răcădău—13 (42%)

Five located on the forest edge

	
630

	
634.6

	
650

	
634.6 ± 23

	
100

	
212.5

	
300

	
800 ± 429.6




	
Historic Centre—11 (35.5%)

Three located on the forest edge

Two inside the forest

	
600

	
611

	
650

	
635.7 ± 22.5

	
700

	
840

	
900

	
457.1 ± 206




	
Noua—7 (22.5%)

Only one on the forest edge

	
610

	
638.5

	
650

	
645.4 ± 49.7

	
100

	
240

	
500

	
1363.6 ± 839.1




	
Gară—no garbage containers

	
-

	
-

	
-

	
-

	

	
-

	
-
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