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Abstract: Beavers (Castor fiber L.) are recognized as keystone ecological engineers who
shape freshwater ecosystems by modifying hydrology, sediment dynamics, and biodi-
versity. Although beaver populations have recovered across Europe, including Romania,
understanding the environmental factors driving their dam distribution remains limited.
This study aimed to (i) characterize the physical and compositional features of beaver dams
in the Râul Negru basin, Romania, (ii) model the environmental variables influencing the
dam distribution using MaxEnt, and (iii) evaluate the implications for broader conserva-
tion strategies. Over a five-year survey covering 353.7 km of watercourses, 135 beaver
families were identified, with an estimated population of 320–512 individuals. The dam
dimensions showed strong correlations with the river slope, channel width, and wetness
index. Predictive models based on LIDAR data achieved over 90% accuracy, outperforming
SRTM-based models. The results reveal that topographic wetness, flow accumulation, and
valley morphology are the strongest predictors of dam presence. These findings contribute
to proactive beaver management strategies, highlighting areas of potential future expansion
and offering data-driven guidance for balancing ecosystem restoration with human land
use, contributing to the development of conservation strategies that balance ecosystem
engineering by beavers with human land-use needs in Romania and across Europe.

Keywords: Eurasian beaver; dam distribution; habitat modeling

1. Introduction
The European beaver (Castor fiber L.) is the largest rodent in Europe, being a predomi-

nantly nocturnal species with a semi-aquatic lifestyle and a herbivorous diet [1,2]. Once
a well-distributed species, by the end of the 19th century, the Eurasian beaver was on
the brink of extinction, surviving in only eight isolated regions across France, Germany,
Norway, Belarus, Ukraine, Russia, Mongolia, and China [1,3]. It is estimated that the total
population of beavers at that time was approximately 1,200 individuals [4]. Thanks to large-
scale conservation efforts, including legal protection, habitat restoration, and translocations,
the species has shown a remarkable comeback, reaching a population size of approximately
1.2 million individuals by 2020 [5,6]. Notable reintroduction efforts of the Eurasian beaver
include Sweden [7], Scotland [8,9], Great Britain [10,11], the Netherlands [12], and Romania.
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In Romania, this species disappeared in the 19th century due to excessive hunting and
habitat loss [13]. Through conservation efforts, 182 beavers were reintroduced from Ger-
many between 1998 and 2003 into the Olt, Mures, , and Ialomit,a river basins [14]. Occupying
the same habitats as the previous native populations, over the past two decades, the species
has adapted and slowly spread in both number and range, even reaching Bulgaria through
the Danube River [15]. This expansion raises concerns about the impact that beavers will
have in the future and their negative impact on ecosystems [16,17].

A major challenge for conservation biology is facilitating coexistence between humans
and wildlife [18,19]. Human–wildlife conflicts typically occur when wildlife encroaches
on human habitats or activities, leading to competition for resources, damage to crops
or property, or threats to safety [20]. Most conflicts arise due to an overabundance of
certain species [21–23]. In Romania, human–wildlife conflicts are on the rise, primarily
driven by large carnivores [24] and ungulates [25], while the current beaver expansion
is a potential future issue. The growing number of conflicts involving beavers further
complicates the situation, particularly given the already low levels of social acceptance for
wildlife interactions in the country. Beavers are often referred to as ecosystem engineers due
to their dam-building behavior, which modifies hydrological regimes, sediment transport,
and local biodiversity [26–28]. Their presence may increase wetland complexity and
habitat heterogeneity but can also lead to flooding, tree loss, and disruption of water
management systems [29,30]. Assessing the dual role of beavers—as keystone species and
as potential nuisance animals—is fundamental for sustainable ecosystem management and
conflict mitigation.

The current understanding of the spatial distribution and environmental determinants
of beaver dams, especially in Central and Eastern Europe, remains fragmented. Previous
studies often focused on localized habitat preferences or ecosystem responses without
integrating predictive spatial models. Therefore, this study aimed to (i) characterize the
physical and compositional features of beaver dams in the Râul Negru basin, (ii) model the
environmental variables influencing the dam distribution using MaxEnt, and (iii) evaluate
the implications for broader conservation strategies in Romania and Europe. By combining
empirical fieldwork with high-resolution geospatial analysis, this study addresses critical
knowledge gaps and supports data-driven wildlife management.

2. Materials and Methods
2.1. Study Area

This study was conducted within the Râul Negru basin, a significant tributary of
the Olt River in Romania, covering an area of 2349 km2. Originating from the Vrancea
Mountains at an altitude of 1260 m, the Râul Negru flows through the Târgu Secuiesc
depression, receiving waters from 22 tributaries. The catchment area has an average value
of 32 km2, and flow rates vary between 2 and 10 l/s/km2. Slopes in the valleys range
from 4% to 10%, with multiannual flow rates generally below 20 m3/s. The area was
selected due to its established beaver population and relatively uniform distribution across
the tributaries.

2.2. Population Survey and Estimation

Between 2013 and 2018, field surveys covered 353.7 km of watercourses to identify the
beaver presence. The surveys involved locating feeding traces, tracks, paths, trails, lodges,
and dams using GPS devices. Active lodges were the primary indicator for population
estimates, with family size multipliers used to calculate individual numbers (the average
size of a beaver family being considered 2.8 in Romania). This method provided an estimate
of the number of families and total individuals inhabiting the basin.
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For modeling, the following features were collected or calculated: annual rainfall,
potential evapotranspiration, land use, valley width, dam presence points, and the DEM.
The DEM was used in both SRTM format (shuttle radar topography mission), which has a
spatial resolution of 30 m × 30 m at the pixel level, and in LIDAR format (light detection
and ranging), with 0.5 m × 0.5 m/pixel. Additionally, the model included a series of
variables calculated using the ArcGIS 10.5 software: flow accumulation, the topographic
humidity index, and valley depth.

2.3. Dam Measurement and Characterization

Each identified dam was measured for its length (inner contour upstream), width
(base thickness), and height (using a gauge fixed at the riverbed downstream). Photographs
were taken to document its shape (straight, S-shaped, concave, or convex) and material
composition (woody debris, mud, stones, sand, and anthropogenic waste). Additionally, the
riverbed width, stream slope, and catchment area at each dam location were recorded. The
SAGA GIS 2.3.2. software was used to calculate the stream power index and convergence
index based on digital elevation models (DEMs) [31,32].

2.4. Environmental Data Collection and Preparation

The environmental predictors for the modeling included annual rainfall, poten-
tial evapotranspiration, land use, valley width, and DEMs (SRTM: 30 × 30 m; LIDAR:
0.5 × 0.5 m resolution). The derived variables included flow accumulation, the topographic
wetness index (TWI), and valley depth using ArcGIS tools. The flow rates and maximum
flow speeds were obtained from measurements by the Olt River Basin Administration.

2.5. Statistical and Spatial Analysis

All recorded and calculated features were centralized in a Microsoft Excel database.
The descriptive statistics (mean, median, standard deviation, minimum, and maximum
values) were calculated using RStudio 12.1 packages. The correlations between dimensional
features (length, width, height, and material composition) were analyzed, and the datasets
were checked for outliers and collinearity. The spatial distribution of the dams was analyzed
using the Spatstat package in R to determine the distribution patterns (clustered, random,
or dispersed).

2.6. Predictive Habitat Modeling

A species distribution model was developed using the MaxEnt 3.4.1 software [33], suit-
able for presence-only data. Approximately 30–50 presence points were used to maximize
the predictive power [34,35]. The environmental variables included flow accumulation, the
topographic wetness index, valley depth, channel width, land use, soil type, precipitation,
and evapotranspiration. The model performance was compared between the DEM sources
(SRTM vs. LIDAR), evaluating the prediction accuracy. Response curves were generated
to visualize the relationship between the environmental variables and dam occurrence
likelihood. The MaxEnt algorithm makes predictions based on presence points, not absence
points, with the principle that a distribution with maximum entropy is the best approx-
imation of an unknown distribution because it takes into account what is known while
avoiding assumptions about what is unknown [36].

3. Results
3.1. Population Characteristics of Râul Negru

It was found that within the Râul Negru basin, there were 135 families in 2018 (Table 1),
which was approximately 10% more than the number evaluated in the surveys from June



Ecologies 2025, 6, 34 4 of 11

2013. In the year 2018, the estimated number of individuals in the Râul Negru basin ranged
between 320 and 512 individuals.

Table 1. Estimated population characteristics of Eurasian beavers (Castor fiber) in the Râul Ne-
gru basin.

Feature
Estimated
Number of

Families

Minimum
Number of
Specimens

Maximum
Number of
Specimens

Population
Density (Indi-
viduals/km)

Total 135 320 512 0.39

3.2. Dam Characteristics

Based on the dimensional characteristics (Table 2), the volume of the beaver dams was
calculated, with the smallest dams being 0.2 m3 and the largest being 85.1 m3. To construct
these dams, beavers primarily used plant materials, but they also incorporated other
materials, such as mud, stones, sand, and sometimes even waste from human activities.
The predominant material used in construction was timber, specifically remnants of woody
material with varying diameters (1–30 cm) resulting from foraging.

Table 2. Dimensional features and material composition of beaver dams recorded in the Râul
Negru basin.

Dimensional Feature Average Standard
Deviation Minimum Maximum

Length (cm) 621.59 320.29 103 1857

Width (cm) 96.8 50.52 30 321

Height (cm) 106.77 45.58 38 305

Proportion of plant material (%) 59.73 18.91 20 90

Mud proportion (%) 40.27 18.91 10 80

The results reveal that dams with small lengths are characteristic of irrigation channels
and small tributaries, which often do not exceed 4 m in width, while larger dams are typical
of natural or artificial watercourses with a riverbed width greater than 4–5 m.

The highest spatial density of the dams (the spatial density of the beaver dams was
calculated as the ratio between the number of dams and the length of the analyzed river
segment) was recorded at levels of 2.9–7.3, while the lowest density was at levels of 0.5–0.8.
The spatial distribution of the dam density appeared to be closely linked to the habitat
quality, particularly the stream width and slope. The average dimensions of the dams were
representative of three of the measured characteristics (length, width, and height), with the
series of values for these characteristics showing a normal distribution. It was observed
that there was a distinct and significant positive correlation between the length, width,
and height of the dams. Higher correlation coefficient values could be observed between
the height of a dam and its width (0.54), as well as between the height of a dam and its
length (0.41). Regarding the shape of the dams, in water sectors with a riverbed width of
less than 3–4 m, the shape of the dams was most often straight. In sectors with a greater
riverbed width, where the dams were longer, meandering dams with irregular shapes (such
as S-shaped, concave, or convex dams) appeared.

The identified dams were built on small- to medium-sized watercourses, with the
width of the streambed ranging from 0.9 to 7.5 m. Approximately 78% of the measured
dams were located in areas where the width of the streambed was between 2 and 6 m.
Regarding the slope of the terrain, 92% of the measured dams were located in areas with a
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slope between 0 and 5%, 5% of the dams were in areas with a slope of 5–20%, and only 3%
were in areas with a slope of 21–35%. The average slope in the basin of the Râul Negru was
approximately 6%.

3.3. Predictive Distribution Models for Beaver Dams in Râul Negru Basin

The topographic wetness index had the greatest influence on the beavers’ preference
for building dams, with values of approximately 0.55, contributing 55.7% to the construction
of the model (Figure 1). The parameter with the least influence (0.30) and a contribution of
21.7% to the construction of the model was the valley depth.
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The MaxEnt prediction (Figure 2) revealed that dams were predominantly found in
areas where the flow accumulation was approximately 900 cm3/s, the topographic moisture
index ranged from 3.85 to 25.64, and the valley depth was less than 361.67 cm.
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Based on the modeling of dam position predictions in the basin of Râul Negru, where
conditions are suitable for beavers to build dams (Figure 3), it was found that both digital
elevation models achieved a support level exceeding 85% (85.6% for SRTM and 90.5% for
LIDAR), which suggested a nearly perfect match. Still, the SRTM model delivered data with
a lower accuracy, as some predicted points did not align with the watercourse, whereas
the LIDAR model demonstrated a higher accuracy, with all predicted points located along
the river. A significant relationship was identified between height and composition, with a
directly proportional relationship with the vegetation composition (0.21) and an inversely
proportional relationship with the silt composition (−0.21).

In the development of the model for predicting the distribution of beaver dams
(Figure 4) in the Râul Negru basin, additional variables considered included channel width,
land use category, potential evapotranspiration, average annual precipitation, and soil
type. The channel width contributed the most to the model (83.6%), while the soil type had
no contribution (0%). The remaining variables included in the analysis had contribution
percentages below 6%. Although no presence of dams was recorded based on the field data
in the Râul Negru area, the modeling indicated that beavers may have constructed dams in
the upper part of the river. This may be due to the fact that in that area, the channel width
was less than 6 m, the flow rate and speed were at a minimum, and the terrain slope was
below 5%.
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Based on the response curves (Figure 5), each of these environmental parameters
provided different information regarding the likelihood of the presence of beaver dams.
The response curves show that the probability of dam occurrence was higher in areas with
channel widths ranging from 0 to 132.68 cm, an average annual precipitation between
546.96 and 635.50 mm, potential evapotranspiration values between 785.28 and 952.59,
valley depths of up to 333.79 cm, and a topographic moisture index ranging from 4.02
to 24.18.
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4. Discussion
As one of the few regional studies combining field ecology with predictive modeling

of beavers, this study represents an innovative approach to studying beaver ecology. In
Romania, and especially in the Râul Negru basin, approximately two decades after the
first reintroduction actions of beavers in 1998 [37], the species has entered a phase of
exponential expansion, with the population increasing at a rate of 20% per decade. In
this context, the territories reclaimed by beavers are becoming increasingly vast, so the
current range is much more extensive compared with that during the reintroduction
period. The observed density of 0.39 individuals/km closely mirrors populations in
central Russia [38], suggesting optimal environmental conditions. In Bavaria, the density
identified was much higher, at 1.15 individuals/km [39], while in Poland, the densities can
exceed 6 individuals/km2 [40]. A very similar species, the North American beaver (Castor
canadensis L.), has a higher density of 0.5–0.6 colonies/km (1.8 individuals per colony)
in the Green River, Utah [41]. The spatial distribution of dams across various tributaries
demonstrates a successful recolonization process underpinned by suitable hydrological
and morphological conditions [42,43].

From the analysis of the ten environmental characteristics, this study identified clear
patterns linking dam characteristics (e.g., size and shape) with topographic and hydrologi-
cal variables. Meanwhile, the geographical position of dams had limited influence on their
structural features, similar to the findings in a related species of beaver (Castor canadensis
L.) from North America [44]. There was a strong inverse relationship between the shape
and spatial position of the dams, particularly regarding coordinates in the north direction
and altitude, as was found in similar studies [45,46]. Nonetheless, dam shape exhibited a
notable inverse correlation with altitude and northing, though this pattern may reflect the
uniform hydromorphological profile of the Râul Negru basin rather than a causal effect.

The composition of mud and the composition of vegetation are highly correlated due
to their antagonistic nature (the two characteristics are represented as percentages, such that
the % silt composition + % vegetation composition = 100%). In other words, an increase in
the height and length of a dam leads to an increase in the proportion of plant material and
a decrease in the proportion of silt. However, since this relationship was not statistically
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significant, it was anticipated that other factors (e.g., the abundance of materials and local
conditions) may also influence the proportions of materials in the dam. The slope of the
terrain measurement was similar to those reported in Sweden, where the vast majority of
dams are distributed in areas where the slope is between 1 and 4% [47]. The terrain slope
is a limiting factor for the construction of beaver dams [48,49]. In the study conducted by
Macfarlane in 2017 [43], it was noted that the species did not build dams where the slope
exceeded 23%, and very rarely have dams been reported on land with a slope between 17%
and 23%, which is also confirmed by our findings.

Speed and flow, along with the width and depth of the river, the distance to woody
vegetation, and the height of the bank, are some of the most important factors in the
construction of beaver dams [42]. Additionally, beavers sometimes inhabit larger rivers (as
is the case with the Râul Negru), but they will only build seasonal dams during periods of
low flow, a fact also noted in the research conducted by Castro et al. in 2015 [50].

The ecological niche model developed using MaxEnt provided reliable predictions of
the dam distribution, with both the SRTM and LIDAR-based models achieving a strong
performance (AUC > 85%). The LIDAR-derived model, with a spatial resolution of 0.5 m,
demonstrated a superior predictive accuracy compared with the 30 m resolution of the
SRTM-based model. This difference highlights the importance of precision in modeling fine-
scale habitat features, particularly in riparian ecosystems where subtle microtopographic
variations influence beaver site selection. However, MaxEnt’s reliance on presence-only
data introduces a potential limitation: areas predicted as highly suitable may not reflect
actual occupancy due to non-environmental constraints, such as territoriality, dispersal
barriers, or anthropogenic disturbances. Additionally, while MaxEnt is highly effective in
identifying environmental correlates, it does not inherently capture temporal dynamics or
changes in population behavior over time.

Beyond the local findings, this study contributes to broader conservation strategies
by highlighting how predictive modeling and dam characteristic analysis can support
landscape-level decision making. In Romania, where rewilding initiatives are gaining
traction, the expansion of beaver populations presents both ecological opportunities and
socio-economic challenges. The model identified suitable habitats in the upper reaches of
the Râul Negru basin, where no dams are currently present. These “hotspots” highlight
potential areas of future expansion and serve as valuable inputs for conservation plan-
ning. By integrating predictive modeling with real-time field monitoring, stakeholders
can prioritize high-risk areas for early interventions, such as infrastructure reinforcement,
riparian buffer creation, or proactive stakeholder engagement. This approach could signifi-
cantly reduce future human–wildlife conflicts while supporting the ecological functions of
beaver presence.

The study findings advocate for the use of spatial modeling in wildlife management
frameworks, and especially in beaver management. Predictive tools, particularly when
enhanced with high-resolution geospatial inputs, can inform long-term landscape planning
and species coexistence strategies, and can prepare scientists for the adoption of adaptive
management. The documented habitat preferences and dam construction patterns can
inform regional habitat suitability maps and guide future reintroduction or connectivity
projects. In the context of Romania and Eastern Europe, where beaver populations are
rapidly expanding [5,51], such tools are not only beneficial but essential to balance bio-
diversity conservation with human land-use priorities [52–54]. Ultimately, integrating
such empirical models into conservation planning can help policymakers move from reac-
tive conflict management toward proactive ecosystem design, enhancing the coexistence
between humans and this keystone species.
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5. Conclusions
The presence and expansion of Eurasian beavers in Romania signal both ecological

recovery and a growing need for adaptive wildlife management. This study demonstrated
that high-resolution spatial data, combined with ecological modeling, can effectively pre-
dict dam distribution and identify future conflict zones. Moving forward, conservation
efforts should be proactive rather than reactive, integrating ecological, hydrological, and
social dimensions. Importantly, collaborative strategies between researchers, land man-
agers, and local communities will be essential to mediate human–wildlife interactions.
As European landscapes continue to change under both anthropogenic and climatic pres-
sures, the Eurasian beaver may serve as both a management challenge and an emblem of
ecosystem recovery.
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24. Stăncioiu, P.T.; Dutcă, I.; Bălăcescu, M.C.; Ungurean, Ş.V. Coexistence with bears in Romania: A local community perspective.

Sustainability 2019, 11, 7167. [CrossRef]
25. Hardalau, D.; Fedorca, M.; Popovici, D.-C.; Ionescu, G.; Fedorca, A.; Mirea, I.; Daniel, I.; Ionescu, O. Insights in managing

ungulate populations and forest sustainability in Romania. Diversity 2025, 17, 194. [CrossRef]
26. Brazier, R.E.; Puttock, A.; Graham, H.A.; Auster, R.E.; Davies, K.H.; Brown, C.M.L. Beaver: Nature’s ecosystem engineers. WIREs

Water 2020, 8, e1494. [CrossRef] [PubMed]
27. Larsen, A.; Larsen, J.R.; Lane, S.N. Dam builders and their works: Beaver influences on river corridor hydrology, geomorphology,

biogeochemistry, and ecosystems. Earth-Sci. Rev. 2021, 218, 103623. [CrossRef]
28. Rozhkova-Timina, I.O.; Popkov, V.K.; Mitchell, P.J.; Kirpotin, S.N. Beavers as ecosystem engineers—A review of their positive and

negative effects. IOP Conf. Ser. Earth Environ. Sci. 2018, 201, 012030. [CrossRef]
29. Hood, G.A.; Larson, D.G. Beaver-created habitat heterogeneity influences aquatic invertebrate assemblages in boreal Canada.

Wetlands 2014, 34, 19–29. [CrossRef]
30. Grudzinski, B.P.; Fritz, K.; Golden, H.E.; Newcomer-Johnson, T.A.; Rech, J.A.; Levy, J.; Fain, J.; McCarty, J.L.; Johnson, B.; Vang,

T.K.; et al. A global review of beaver dam impacts: Stream conservation implications across biomes. Glob. Ecol. Conserv. 2022,
37, e02163. [CrossRef]

31. Baddeley, A.; Turner, R. Modelling spatial point patterns in R. In Case Studies in Spatial Point Process Modeling; Springer: New
York, NY, USA, 2006; pp. 23–74.

32. Turner, R.; Baddeley, A. SPATSTAT: An R package for analyzing spatial point patterns. J. Stat. Softw. 2005, 12, 1–42. [CrossRef]
33. Elith, J.; Phillips, S.J.; Hastie, T.; Dudík, M.; Chee, Y.E.; Yates, C.J. A statistical explanation of MaxEnt for ecologists. Divers. Distrib.

2011, 17, 43–57. [CrossRef]
34. Hernandez, P.A.; Graham, C.H.; Master, L.L.; Albert, D.L. The effect of sample size and species characteristics on the performance

of different species distribution modeling methods. Ecography 2006, 29, 773–785. [CrossRef]
35. Wisz, M.S.; Hijmans, R.J.; Li, J.; Peterson, A.T.; Graham, C.H.; Guisan, A. Effects of sample size on the performance of species

distribution models. Divers. Distrib. 2008, 14, 763–773. [CrossRef]
36. Phillips, S.B.; Aneja, V.P.; Kang, D.; Arya, S.P. Maximum entropy modeling of species geographic distributions. Ecol. Model. 2006,

190, 231–259. [CrossRef]
37. Ionescu, G.; Ionescu, O.; Pasca, C.; Visan, D. Castorul in Romania; Editura Silvica: Bucharest, Romania, 2010.
38. Andreychev, A. Population density of the Eurasian beaver (Castor fiber L.) in the Middle Volga Russia. Metsanduslikud Uurim.

2017, 67, 109–115. [CrossRef]
39. Brugger, M.; Jahrig, M.; Peper, J.; Nowak, C.; Cocchiararo, B.; Ansorge, H. Influence of Eurasian beaver (Castor fiber) on Eurasian

otter (Lutra lutra) evaluated by activity density estimates in anthropogenic habitats in Eastern Germany. IUCN Otter Spec. Group
Bull. 2020, 37, 98–119.

40. Yanuta, G.; Wróbel, M.; Klich, D.; Haidt, A.; Drobik-Czwarno, W.; Balcerak, M.; Mitrenkov, A. How should we manage a strong
Eurasian beaver population? A comparison of population trends in Poland and Belarus. J. Environ. Manag. 2022, 318, 115613.
[CrossRef]

https://doi.org/10.3897/aca.8.e147830
https://doi.org/10.3390/su16041645
https://doi.org/10.1111/cobi.13513
https://doi.org/10.1146/annurev-environ-110615-085634
https://doi.org/10.1080/10871200600984265
https://doi.org/10.1046/j.1523-1739.1993.740946.x
https://doi.org/10.1146/annurev.ecolsys.35.021103.105725
https://doi.org/10.3390/f15081311
https://doi.org/10.3390/su11247167
https://doi.org/10.3390/d17030194
https://doi.org/10.1002/wat2.1494
https://www.ncbi.nlm.nih.gov/pubmed/33614026
https://doi.org/10.1016/j.earscirev.2021.103623
https://doi.org/10.1088/1755-1315/201/1/012015
https://doi.org/10.1007/s13157-013-0476-z
https://doi.org/10.1016/j.gecco.2022.e02163
https://doi.org/10.18637/jss.v012.i06
https://doi.org/10.1111/j.1472-4642.2010.00725.x
https://doi.org/10.1111/j.0906-7590.2006.04700.x
https://doi.org/10.1111/j.1472-4642.2008.00482.x
https://doi.org/10.1016/j.ecolmodel.2005.03.026
https://doi.org/10.1515/fsmu-2017-0016
https://doi.org/10.1016/j.jenvman.2022.115608


Ecologies 2025, 6, 34 11 of 11

41. Breck, S.W.; Wilson, K.R.; Andersen, D.C. The demographic response of bank-dwelling beavers to flow regulation: A comparison
on the Green and Yampa rivers. Can. J. Zool. 2001, 79, 1957–1964. [CrossRef]

42. Swinnen, K.R.R.; Rutten, A.; Nyssen, J.; Leirs, H. Environmental factors influencing beaver dam locations. J. Wildl. Manag. 2019,
83, 356–364. [CrossRef]

43. Macfarlane, W.W.; Wheaton, J.M.; Bouwes, N.; Jensen, M.L.; Gilbert, J.T.; Hough-Snee, N.; Shivik, J.A. Modeling the capacity of
riverscapes to support beaver dams. Geomorphology 2017, 277, 72–99. [CrossRef]

44. Petro, V.M.; Taylor, J.D.; Sanchez, D.M.; Burnett, K.M. Methods to predict beaver dam occurrence in coastal Oregon. Northwest Sci.
2018, 92, 278–289. [CrossRef]

45. Pipitone, C.; Maltese, A.; Dardanelli, G.; Lo Brutto, M.; La Loggia, G. Monitoring water surface and level of a reservoir using
different remote sensing approaches. Remote Sens. 2018, 10, 71. [CrossRef]

46. Xiao, R.; Shi, H.; He, X.; Li, Z.; Jia, D.; Yang, Z. Deformation monitoring of reservoir dams using GNSS. IEEE Access 2019, 7,
54981–54992. [CrossRef]

47. Hartman, G.; Törnlöv, S. Influence of watercourse depth and width on dam-building behaviour by Eurasian beaver. J. Zool. 2006,
268, 127–131. [CrossRef]

48. Gurnell, A.M. The hydrogeomorphological effects of beaver dam-building activity. Prog. Phys. Geogr. 1998, 22, 167–189. [CrossRef]
49. Halley, D.J.; Jones, A.L.; Chesworth, S.; Hall, C.; Gow, D.; Jones-Parry, R.; Walsh, J. The reintroduction of the Eurasian beaver

(Castor fiber) to Wales: An ecological feasibility study. Nor. Inst. Nat. Res. Rep. 2015, 457.
50. Castro, J.; Pollock, M.; Jordan, C.; Lewallen, G. The Beaver Restoration Guidebook; United States Fish and Wildlife Service: Portland,

VIC, Australia, 2018.
51. Fedorca, A.; Ciocirlan, E.; Pasca, C.; Fedorca, M.; Gridan, A.; Ionescu, G. Genetic structure of Eurasian beaver in Romania: Insights

after two decades from the reintroduction. Eur. J. Wildl. Res. 2021, 67, 89. [CrossRef]
52. Hoffmann, S.; Schmeller, D.S. Challenges and opportunities of area-based conservation in reaching biodiversity goals. Biodivers.

Conserv. 2021, 31, 325–352. [CrossRef]
53. Sarkar, S.; Pressey, R.L.; Faith, D.P.; Margules, C.R.; Fuller, T.; Stoms, D.M.; Moffett, A.; Wilson, K.A.; Williams, K.J.; Williams,

P.H.; et al. Biodiversity conservation planning tools: Present status and challenges. Annu. Rev. Environ. Resour. 2006, 31, 123–159.
[CrossRef]

54. Cazzolla Gatti, R. Ecological peace corridors: A new conservation strategy to protect human and biological diversity. Biol. Conserv.
2025, 302, 110947. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1139/z01-162
https://doi.org/10.1002/jwmg.21601
https://doi.org/10.1016/j.geomorph.2015.11.019
https://doi.org/10.3955/046.092.0405
https://doi.org/10.3390/rs10010071
https://doi.org/10.1109/ACCESS.2019.2912143
https://doi.org/10.1111/j.1469-7998.2005.00025.x
https://doi.org/10.1177/030913339802200202
https://doi.org/10.1007/s10344-021-01546-7
https://doi.org/10.1007/s10531-021-02340-2
https://doi.org/10.1146/annurev.energy.31.042606.085844
https://doi.org/10.1016/j.biocon.2024.110947

	Introduction 
	Materials and Methods 
	Study Area 
	Population Survey and Estimation 
	Dam Measurement and Characterization 
	Environmental Data Collection and Preparation 
	Statistical and Spatial Analysis 
	Predictive Habitat Modeling 

	Results 
	Population Characteristics of Rul Negru 
	Dam Characteristics 
	Predictive Distribution Models for Beaver Dams in Rul Negru Basin 

	Discussion 
	Conclusions 
	References

