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Abstract: This review regards the pressures and threats linked with the human use of European urban
and suburban forests. They can be divided into the following major categories: urban development,
fragmentation, and isolation of forests; human pressures on soil and vegetation (e.g., changes in
vegetation due to trampling, environmental and especially air pollution); human pressures on
animals (e.g., wildlife losses due to collisions, frequent presence of dogs accompanying the visitors);
and other threats and damages (e.g., littering and acts of vandalism). The directions of negative
relations between people and forests shown in this review draw attention to the high complexity
of the discussed issues. Awareness of this complexity (when planning and implementing forest
management) can limit or counteract conflicts arising from the use of urban and suburban forests by
people. This is of particular importance in the era of progressing urbanization and the evolution of
human needs regarding the use of forests.
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1. Introduction

Urban and suburban forests are of interest to urban forestry, which is best developed in North
America and Europe [1–4]. According to EUROSTAT data [5], the share of green urban areas in the area
of the selected 398 European cities ranges from 0.1% (Matera, Italy) to 26.3% (Karlovy Vary, the Czech
Republic), with an average of 7.1%. It includes all green areas, not only woodlands, for which only
fragmentary data are available [6]. For example, a study of 18 selected European cities showed that
urban woodland cover ranges from 0.3% for Copenhagen to 24% and 27% for Zurich and Stuttgart,
respectively, and suburban woodland cover ranges from 1% in Copenhagen to 65% in Stuttgart in
the 5 to 10 km ring around the city center [7]. A more recent study of 15 selected European capitals
showed that urban tree cover ranges from 0.9% in Athens to 57.3% in Stockholm, and peri-urban
tree cover ranges from 4.0% in Amsterdam to 75.7% in Stockholm [8], but this included all trees, not
only woodlands.

The closeness and accessibility of urban and suburban forests are of particular importance because
of the progress of urbanization (including the increasing number of inhabitants in cities, towns,
and large villages) and the broad spectrum of human needs in relation to forest use. These needs
relate to all types of ecosystem services offered by forests, which influence human well-being such
as provisioning services (e.g., picking of forest fruits or timber harvesting [9]), regulating services
(e.g., moderating the urban microclimate or protecting against air pollution [10,11]), and cultural
services (e.g., recreation or education [12,13]).

There are some problems associated with the human use of urban/suburban forests. Although
these problems are quite common throughout the world, they are relatively rarely (in a comprehensive
way) described in the literature. The literature review identifies all of the main problems, some of which
are complex and have broad implications. One of them is deforestation [14–16]. This process varies
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in intensity depending on the part of Europe [17,18]. Deforestation has allowed people, for example,
to get fuelwood and construction materials [19] to expand cities [14] and to develop infrastructure,
especially roads [15]. It is noteworthy that the construction of roads facilitates both land conversion
and colonization as well as logging and hunting [16].

The second threat is forest fragmentation [14–16], which occurs due to the continuous development
of cities and related infrastructure. It results from historical conditions, imperfect law, and the type of
forest ownership, which affect the concept and implementation of the management of European urban
and suburban forests [12,20–23]. It causes edge effects [15,16], as the habitats surrounding forest patches
can influence forest biodiversity by affecting ecological processes such as biomass and nutrient cycling,
dispersal, establishment, survival, predation, regeneration, and growth [15,16]. This leads to the
subdivision of populations into small units and their isolation because of barriers to migration [14,16],
like open spaces, buildings, fenced plots, and roads, and thus influences the processes of gene flow,
inbreeding, and genetic drift [15,16]. In small areas, there are fewer species [14–16], and these have
smaller spatial requirements than those of other species [16]. Besides, chance factors also affect survival
and reproduction, and the interception of fewer colonists in smaller habitat patches compared to large
habitat patches also leads to a higher rate of extinction [14].

The third threat contributing to the negative human impact on urban and suburban forests
is inappropriate forest management. This causes changes in forest plant communities such as
pinetization (i.e., planting of pine forest on fertile soil), monotypization (i.e., planting of pure forest
stands instead of mixed ones), juvenalization (i.e., reduction of the mean tree age in forest stands),
and neophytization (i.e., increasing the contribution of alien species) [14,24]. Even though these
practices have already occurred, their effects are still visible due to the longevity of the forests.

Another problem is habitat alteration [14,15]. Intentional (or unintentional) habitat disturbance,
like human-set fires [14–16,25], may lead to biodiversity loss [15,16]. Although forest fires occur
throughout Europe, the biggest problem is in the Mediterranean zone [26]. Habitats (and the forest
biodiversity) may be also disturbed by drainage [22,27,28] and the global increasing level of greenhouse
gases [14,16].

The fifth problem, environmental deterioration, results from industrial and urban emissions
and the presence of atmospheric pollutants (sulfur dioxide, ozone, nitrogen oxides, and particulate
matter PM10 and PM2,5) or soil pollutants (heavy metals and acid deposition). It increases stress and
causes higher mortality of living organisms [14]. Nitrogen oxides (NOx) and NH3 emissions introduce
excessive amounts of nitrogen, which leads to eutrophication of the soil and changes in habitats and
species diversity and to invasions of new species. NH3 and NOx, together with SO2, contribute to
soil acidification, the transformation of habitats, and biodiversity loss. Ground-level O3 damages
forests by reducing their growth rates. The degrees of these types of pollution in Europe depend on the
region [29]. Other effects of atmospheric changes are global warming [14,29] or cooling [29] and smog
damage to trees, which vary in tolerance to such disturbances. Differential sensitivity may lead to
altered competitive relationships between species [14]. Increased weather disturbances (e.g., stronger
winds, greater drying) are also effects of environmental deterioration and can cause damage to the
ecosystems of urban and suburban forests [14,30].

The presence of cities (built environment) causes the next threat, a mean temperature increase,
even up to 3–10 ◦C for large agglomerations, known as the urban heat island (UHI) effect [11,26,31].
The higher temperature increases the concentration of air pollutants and the risk of drought [31].

The seventh threat is related to the translocation (introduction) of plants, animals, and microorganisms.
They are introduced because of their role as vectors [14], their economic [14,15] or decorative value [14],
or accidentally, by human-mediated transport [14]. Invasive alien species are an important global
reason for ecosystem change, which can cause a reduction in the local biodiversity by mechanisms
that influence species such as competition, herbivory, disease, or predation [14,32,33], or by the
modification of environmental conditions, for example, by reduction of the available amount of
water [32]. For Europe, there is a list of “100 of The Worst” alien species [34].
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Finally, some threats are also related to the intensive use of urban and suburban forests by city
and town dwellers. For example, the forest of the city of Frankfurt (6000 ha, Germany) has six million
visitors every year [35], and the forest “Las Bielański” in Warsaw (150 ha, Poland) has 63,000 visitors per
day during the weekends [36]. This creates some problems and threats of both animate and inanimate
nature resulting from human-related pressures (e.g., [37,38]).

In the published literature, the above-mentioned problems are presented only narrowly, focusing
most often on one or very few aspects. Meanwhile, in practice, it is rare for a given urban or suburban
forest to be exposed to only one type of negative pressure. In addition, these negative relations between
people and forests are often complex, also creating threats to the people themselves, which is rarely
mentioned in the published literature. Therefore, there is no single coherent study in which the said
problems have been comprehensively presented.

This review is aimed at presenting, in a comprehensive way, the pressures and threats to nature
linked with human use of European urban and suburban forests, in relation to the negative human
impacts on them, which are particularly visible [39,40]. In the discussion, the author tries to assess the
scale and timeliness of the described problems. Attention is also paid to the multifaceted nature of
negative relations between people and urban and suburban forests and to the fact that by contributing
to forest threats, people often also threaten their own health and lives. An awareness of all the situations
described makes it possible to improve the planning of forest management—they can be used by forest
managers/authors of forest management plans as a type of checklist of possible problems to check
whether they are important and up-to-date in a particular location. The paper is focused on suburban
and urban forests in a narrow sense: only the woodland elements of urban green structures [41], i.e.,
the areas covered with natural forest vegetation, are considered [42,43], rather than parks, gardens, or
trees along the streets.

2. Methods

The main literature review was conducted in April–May 2018. The starting point was a literature
search using the search engine on the web page of the Forest Research Institute in Warsaw [44] and
the search words (in Polish) “urban forest” (in singular and plural forms). The timeframe of the
search was not predefined. This broad preliminary search resulted from the fact that the studied
subject was often presented as an aside while discussing another main issue. This yielded a total of
318 articles, but only some of them (47, from 1993 to 2018) met the following criteria for inclusion in
the results: location (urban or suburban forest in Europe); type of urban/suburban forest (woodland);
the described, or at least mentioned, problem (pressure and threat to nature related to human activities);
the quality of the source of information (peer-reviewed articles—international or national ones, items
published by known publishing houses or international institutions); and the language of the text or
abstract/summary (English, French, or Polish). Additional literature was searched in August 2018,
using the Scopus search engine [45] and combining the search words “urban forest” AND “problems”
or “urban forest” AND “threats” (the timeframe of the search was also not predefined). After limiting
the countries/territories to only European ones, this process yielded 56 articles (and additionally one
publication common with the first search), but also only some of them (13, from 2005 to 2018) were of
direct interest to the present study (results); these sources of information were selected on the basis
of the aforementioned criteria. Some of the articles from the first and second reviews were used to
locate supplementary literature using the snowballing method (using the same criteria). It was based
on the fact that when important information for the results appeared in the basic source, cited after
another source, this second source was also searched and reviewed for this and additional important
information. Additionally, some searches were carried out using detailed keywords related to the
obtained results (e.g., forest drainage and dogs in Europe) to add a background, to control the scope
of literature for selected topics, or to discuss the results. Mainly thanks to the snowballing method,
and, to a much lesser extent, thanks to the use of detailed keywords, another 62 literature items were
added to the results. Finally, 122 literature items were used to present the main results (Figure 1,
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Tables 1–4). In the great majority, they refer to individual states, but in some cases, threats and pressures
were reported from larger regions like southern Europe, eastern Europe, Nordic countries (including
Denmark, Sweden, Iceland, Norway, and Finland), and the (hemi)boreal vegetation zone. There were
also some articles that referred to different regions of Europe (in the Results, these are classified as
“Europe”) or to different regions of the world, including Europe (classified as “globally”). All of these
types of locations are included in Tables 1–4 to describe the specific pressures on European urban and
peri-urban forests.
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Figure 1. Time distribution of materials concerning the European region, cited in the Results.

The selected sources were carefully studied for information on the negative impact of humans
on European urban and suburban forests (woodlands). The selected issues were first classified into
general thematic groups, including urban development, fragmentation, and isolation of forests; human
pressures on soil and vegetation; human pressures on animals; and other threats and damage. Then,
detailed categories were set for them (shown in Tables 1–4), reflecting specific and unique problems,
and the regions of Europe in which they were registered are presented. In the discussion of the results,
the scale (local, regional, and widespread) and timeliness (is it a current problem or a past problem
with current consequences) of the described problems are assessed. As part of the analysis of the results
obtained and to get a full picture of the relationship between forests and people, directions of negative
relations (DNR) between humans and urban/suburban forests are specified. Four possible directions
were distinguished (all possible): “humans to forests” (when people negatively affect forests or their
components), “forests to humans” (when forests or their components negatively affect people), “forests
to forests” (when some components of the forest have a negative impact on others due to disturbances
originating from human activity) and “humans to humans” (when people interact negatively with
each other, e.g., by interfering with the functioning of the forest).

3. Results and Discussion

3.1. Urban Development, Fragmentation, and Isolation of Forests

The overall sustainability of biological systems, e.g., of forests, is increased by the presence of
relatively intact “core” areas. According to the concept of Kapos et al. [16], the size of an individual
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core forest area must be at least 100 km2, covered by continuous forest with a density exceeding
90%. Implementation of those two criteria indicates places with the best conditions for forest species
preservation. Conditions are also very good if other forest patches are connected by forest to core
forest areas. Such forest patches are more sustainable and of higher biological value than areas of
similar forest cover density and overall shape that are not connected to core forest areas [16]. Urban
areas are not able to provide such conditions (Table 1). In fragmented woodlands, the negative effects
of various disturbances and threats are aggravated [46,47], and the minimum forest size (30–40 ha) to
ensure the protection of species associated with the forest interior [48] is not always preserved.

Table 1. Threats and pressures on urban and suburban forests due to urban development, fragmentation,
and isolation of forests.

DNR 1 Threat or Pressure Region and Citation

HF, HH Degradation (deforestation) of peri-urban forests Finland [37,42], Turkey [49], Serbia [50],
Europe [1,6,12], Globally [3,51]

HF Urbanization of the areas adjacent to urban forests
especially in regions attractive as holiday resorts

Poland [21,52,53]
Poland [54,55]

HF Transformation of wooded plots into construction plots Poland [21,52], Turkey [49]

HF, HH Urban forest decline (forests replaced by roads,
buildings, or carparks) Turkey [49], Poland [21,56], Eastern Europe [57]

HF Fragmentation of forests by roads, pipelines, and
electrical wires Germany [35], Poland [58,59]

HF Fragmentation of forests (on a small scale) by tourist
routes and trails Finland [37,60]

HF Isolation of forest patches gradually surrounded by
densely built-up areas Poland [21,55], Europe [6]

HF Isolation of forest patches due to road construction
or modernization Poland [55,58], Slovenia [61], Europe [6]

HF, HH
Other threats from roads in urban and suburban forests
(e.g., air pollution, noise, decreased the stability of
forest stands, and disturbed water conditions)

Poland [55,56,58,59], Slovenia [61], Turkey [49],
Europe [6], Globally [62]

HF Greater proportion of forest edge (reduction of the area
of the forest interior, with a specific microclimate) Poland [58,59], Finland [37,60]

1 Directions of negative relations: HF—“humans to forests”, HH—“humans to humans”.

The most visible changes related to the threats and pressures on urban and suburban forests
presented in Table 1 (DNR:HF) concern the landscape level of biodiversity. They include deforestation
(mentioned in the Introduction), fragmentation, and the spatial isolation of forest patches, as well
as activities which reduce the aesthetic value of the forest landscape, like the construction of houses
near the forest (and sometimes even in the forest). Meanwhile, the aesthetic value is very important
for people using urban and suburban forests (e.g., [12,13,36]). However, considering only aesthetic
values is not always appropriate. Although patches of isolated forests can diversify the landscape,
attention should first be paid to the negative aspects of their isolation [32]. At the landscape level,
the above-mentioned fragmentation can reduce carbon storage (increase carbon emissions) [32,63].
Deforestation and fragmentation of forests are also the most radical disturbances for forests on the
ecosystem, species, and gene levels of biodiversity. The importance of forest fragmentation is such that
it is considered an indicator of forest degradation [32]. Additionally, roads—crossing and fragmenting
forests—are also problematic for people (DNR:HH). Noise from roads may be a danger to health, even
at relatively low levels. Long-term environmental noise exposure may cause, for example, chronic
stress hormone dysregulations [64]. Actually, the construction or modernization of roads is more
noticeable in the countries of central and eastern Europe—after joining the European Union, they
obtained funds that allowed the modernization of the communication infrastructure from the socialism
period. In turn, the fragmentation of forests at smaller scales by tourist routes and trails may be a more
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widespread problem because of the ever-increasing significance of forests for society, regardless of the
region of Europe [1].

Because of the many regulatory functions of forests [10,11,65], which determine the safety
and health of people, deforestation (as a negative impact of people on forests) also negatively
rebounds on the people themselves (DNR:HH). It should be remembered that urban forests create
a specific microclimate, protect against air pollution, have a soothing and healing influence on
organisms [1,12,51,66], stabilize the soil, reduce the effects of stormwater runoff (through canopy
retention and infiltration) or winter wind, and moderate the urban microclimate [10,67,68]. It is
noteworthy that geography, history, and politics are important in driving forest cover change.
This process has varied in intensity depending on the part of Europe. Mixed temperate forests
were cleared starting from about 6000 years ago, first mostly in northwestern Europe, and later also
in north-central Europe. The coniferous forests of northern Europe were cleared only in the last two
millennia [17]. In turn, after the collapse of socialism in central and eastern Europe (over the period
1985–2012), the privatization of forest lands increased the forest cover loss due to logging. Such changes
have been observed in Estonia, Latvia, Slovakia, Hungary, Slovenia, Lithuania, Romania, Bulgaria,
the Czech Republic, and Poland [18]. This phenomenon also applies to urban and suburban forests in
Poland [21] and other countries in this region of Europe (Table 1). Actually, it is more noticeable in
the case of suburban forests or private urban forests. For other urban forests, it is noteworthy that
contemporary city dwellers do not accept logging, especially in case of forests owned by the State
Treasury [55]. The deforestation of suburban forests is due to the expansion of cities—more and
more people want to live in cities, where usually it is easier to earn money and have access to all the
achievements of technology and culture.

Urban development to ensure comfortable access to environmental recreation sites preserved for
this purpose [69] is now not a standard solution, although there are many countries that protect forests
(or even afforest open habitats) in urban and suburban areas ([1], for example, in Belgium [70,71],
Denmark [72,73], Sweden [72,74], the United Kingdom [75], Serbia [50], or in Finland [72], Iceland [72],
and Norway [72]).

Apart from the dominating negative relations “human to forests” (DNR:HF), presented in Table 1,
inverse situations (DNR:FH) have also been noted. These concern people’s economic losses due to
higher prices of land and real property near/in the forest in Europe [1,39,76,77] (from the perspective
of the buyer), but also, for example, in North America [78]. The presence of forests is commonly
associated with a high value and naturalness of the environment [55]. As a result, there is a high
demand for wooded recreational or construction plots [67] as well as for real estate located close to
forests [13,21,42]. As mentioned above, the prices of land (real estate) near forests are higher than in
other locations, although some negative effects of forest presence have also been noticed, e.g., shading,
danger of falling branches, litter (DNR:FH), and insecurity, for example, the risk of fires or the creation
of fear/antisocial behavior (DNR:HH) [1,42,79].

3.2. Human Pressures on Soil and Vegetation

In the absence of disturbance, forest soils are influenced by forest vegetation, bedrock, climate,
and other organisms. Soils provide physical support, supply nutrients and moisture for the growth of
plants, and (with the forest floor) are habitats for animals and microorganisms [80]. Forest vegetation
consists of trees, shrubs, herbaceous vegetation, pteridophytes, and mosses, and the diversity of species
and their associations partly depends on the fertility of the habitat and its humidity. The natural
dynamics of forests, which is affected by age-dependent mortality and external natural disturbance,
is very important for biodiversity and ecosystem functions. It results in a heterogeneous spatial
pattern of differently sized patches at different stages of forest development, as well as in the formation
of gaps [81]. Although disturbance is one of the natural factors forming the forest ecosystem [63],
in the case of urban and suburban forests, human disturbance exerts a particular pressure—too
many disturbances and stresses cause the degradation of forests. This can be related to the intensive
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penetration of forests by society (Table 2). For example, in Poland or in Scandinavian countries,
free access to forests owned by the State Treasury as well as the use of their secondary (non-wood)
forest products, is guaranteed by law (e.g., [4,72,82–84]). This creates conditions for the common
use of those forests by the society (the intensive use—mentioned in the Introduction), but also the
resultant negative effects of human impact, for example, damage to nature [49,85] due to high-intensity
pedestrian, equestrian, and vehicular traffic [54,86,87]. The second important factor is related to the
locations of some urban and suburban forests: within or close to industrial zones [84,88], transportation
routes, city centers, residential areas heated with fossil fuels [89–92], and under the influence of a
specific climate and the management of the urban area.

Table 2. Threats and pressures on the soil and vegetation of urban and suburban forests.

DNR 1 Threat or Pressure Region and Citation

HF
Damage to soil (increasing soil density and its erosion, reduced
permeability, chemical changes, e.g., in soil pH or fertility, and
impoverishment of the soil fauna) due to the high intensity of traffic

The United Kingdom [85,93], Turkey [49], Finland
[38,60,94], Germany [35], Slovenia [95], Poland
[86,87,96], (hemi)boreal vegetation zone [47]

HF Damage to the forest floor, litter, or soil due to intensive exploitation
of mushrooms Poland [86], Serbia [97], Globally [98]

HF Threats to the soil from garbage (source of pollution) Poland [99]

HF Mechanical damage to vegetation due to traffic (reduced plant cover,
height, and biomass, root injuries)

The United Kingdom [85], Poland [87],
Slovenia [95], Finland [37,38,60,100]

HF
Changes in vegetation due to trampling (for example, decrease in
species diversity, modification of species composition,
and forest regeneration)

Finland [37,38,43,100], The United Kingdom [85]

HF Large-scale picking of forest fruits (for example, the bilberry,
Vaccinium myrtillus)

Poland [101,102], the Czech Republic [13],
Sweden [4,9], Norway [4], Finland [4,103], Nordic
countries [104]

HF, HH Environmental (especially air) pollution (negative influence on the
health and growth increment of trees)

Poland [88,91,105–108], Turkey [49], the United
Kingdom [109], Germany [22], Spain [90],
France [110], Nordic countries [111], (hemi)boreal
vegetation zone [47], Europe [26,112,113],
Globally [51]

HF Dust fall containing nitrogen (increase in soil fertility and
modification of the species composition of urban forest stands) Poland [28], Finland [37], Spain [90]

HF, HH, FF
Affecting the non-anthropogenic factors like wind, diseases, and
pests (negative influence on trees, which are exposed to stress
caused by human activities)

Germany [35], (hemi)boreal vegetation zone [47],
Europe [112–114]

HF, HH Increase in the mean air temperature in urban areas (negative
influence on plant species and their communities)

Poland [115], Germany [35], Europe [112],
Globally [31]

HF
Poor living conditions in small forest patches for species associated
with the forest interior (for example, drought, insolation that is
favorable only for selected woody and herbaceous species)

Finland [37,38,60], Germany [116], Poland [58],
(hemi)boreal vegetation zone [47], Nordic
countries [111], Europe [6,39], Globally [46]

HF, HH
Disturbance of water relations due to drainage, construction of flood
embankments, urban development, and the increasing density of
the road network (negative influence on forest habitats)

Poland [28,117], Serbia [22]

HF

Inadequate forest management (or other disturbances) causing
changes in forest plant communities, e.g., monotypization,
neophytization, homogenization, and the decline of highly
specialized species, sometimes leading to substitute communities

Poland [28,118], Germany [116], Finland [37],
(hemi)boreal vegetation zone [47], Globally [3]

HF
Invasive alien species (for example, from urban and suburban
gardens, illegal garden waste dumping in forests, proximity
of roads)

Germany [22,116], France [119],
Switzerland [120,121], Poland [122,123],
Globally [3,46,124,125]

HF, FF
Lack of hunting due to the vicinity of buildings, frequent visits of
inhabitants or protective nature of the forest (the risk of damage
from herbivores)

Germany [22], Switzerland [126], (hemi)boreal
vegetation zone [47], Europe [39]

1 Directions of negative relations: HF—“humans to forests”, HH—“humans to humans”, FF—“forests to forests”.

The threats and pressures on the soil and vegetation of urban and suburban forests (DNR:HF),
presented in Table 2 have negative impacts on the ecosystem and at the species level of biodiversity.
Forest ecosystems depend on soil [63,80], which, in urban and suburban forests, can be disturbed by
widespread environmental pollution (eutrophication; in other literature also called acidification [29]),
management practices, trampling [87], incorrect collection of mushrooms [97], and littering.



Forests 2019, 10, 765 8 of 26

The above-mentioned fragmentation of forests into small patches and microclimatic variation create
poor living conditions for forest ecosystems and generate biotic changes [32,37,60,127]. This problem
has been noted in many regions of Europe (Table 2) and can be resolved only by afforestation,
which is a solution that has been realized in some cases, especially in northern and western Europe
(see Section 3.1). Changes in the ecosystem (vegetation, water, and soil) may also be caused by air
(environmental) pollution, which affects the ecosystem services that it supports and can affect climate
change causing, for example, windstorms [29,30]. In Europe, windstorms are a special problem over the
British Isles and the north coast of Spain as well as the western and northern coasts of western/central
Europe and a lesser problem over Scandinavia, eastern, and southern Europe [128]. It is noteworthy
that some recommendations for minimizing wind damage are available [129]. Forest ecosystems in
urban and suburban areas are also under the influence of modified temperatures (mean temperature
increase [11,26,31], the UHI effect, which is expected to deepen throughout Europe by about 1 ◦C per
decade [31]) or water conditions (drainage—a kind of habitat alteration, which causes permanent
transformations of forest ecosystems [22,27,28,53,117]). In Europe, forest drainage was used in northern
and eastern Europe and in the British Isles until about 1985 [130]; however, there are no data on
this activity in urban and suburban forests. However, this phenomenon (and construction of flood
embankments) is rather widespread and still relevant in all regions of Europe due to the need to adapt
habitats to the requirements of urban development. Pinetization, monotypization, juvenalization,
and neophytization are examples of the negative effects of forest management [3,47,116,118], and like
homogenization, they are forms of forest degeneration [24], due to the other previous priorities of forest
management [131], especially in central Europe, for example, in Poland [24,118]. Even though those
practices have ceased, their effects are still visible due to the longevity of the forests [118]. Another type
of pressure at the ecosystem level of biodiversity comes from invasive alien species [34] (mentioned
in the Introduction as translocation/introduction). They can reduce the local biodiversity [32,33],
limit ecosystem services (provision, regulation, cultural, and support systems) [33] and bring about
economic losses [32,33]. Invasive alien species, widespread throughout Europe, are a current problem
of growing importance [34], requiring scientific research and the implementation of control systems
and a reduction of their negative impact.

On the species level of biodiversity, the negative human pressures (DNR:HF) can be divided into
subgroups: (1) direct impacts on individuals, and (2) impacts on species habitats.

The direct impacts on plant species include the following:

• Trampling (e.g., [38,60,100]), which may affect species composition [132] and tree regeneration [38]
and is rather a widespread problem because of the ever-increasing significance of forests for
society [1] (the intensive use of forests);

• The large-scale picking of forest fruits using bilberry pickers, which is more regional but still
is a current problem, for example in Slavic and Nordic countries (Table 2) (the intensive use
of forests);

• The widespread pollution in Europe, which damages leaves, reducing growth rates and the
reproductive ability, causing chronic injury and the death of trees [26,29,133,134];

• Invasive alien species [32–34] (translocation/introduction)—a widespread and increasingly
significant problem;

• Herbivores—due to the lack of larger predators or possibilities of hunting [126]; however, hunting
itself is not an effective tool for reducing damage caused, for example, by deer [135]. This problem
is more local, depending on the state of the game.

The above-mentioned air pollution depends on the region of Europe. For example, the highest
concentrations of PM10 particulate matter occur in Poland, Italy, and Bulgaria, while the highest
concentrations of PM2,5 particulate matter occur in Poland and Italy. Ozone (O3) is much more
widespread, and its highest concentrations are recorded in Poland, the Czech Republic, Germany,
Austria, Slovenia, Italy, France, and Spain. Regarding the concentrations of NO2, the worst situations
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are in Germany and Italy [29]. The scale of threats to forest vegetation associated with air pollution
may depend on the selection of tree species for planting in urban and suburban forests; however,
no tree species are absolutely resistant to pollution [26]. According to literature from the USA, trees
that are more tolerant to ozone include, for example, silver birch (Betula pendula), Norway spruce
(Picea abies), and common oak (Quercus robur), and those more tolerant to SO2 include, for example,
small-leaved lime (Tilia cordata), gingko (Gingko biloba), and red oak (Quercus rubra) [133]; however,
the latter two species are not native to Europe.

The second subgroup of negative human pressures on species includes impacts on species
habitats which lead to their devastation or transformation. Habitat devastation is related, for example,
to the abovementioned deforestation [63] and fragmentation, which threaten the interior forest
species [16,32,136], and isolation, which is troublesome for the dispersal of individuals [16,32].
Habitat transformation is due to the size of the forest patch (small patches have fewer microhabitats
and resources and increased proportions of forest edge and invasive species [16,32,38]); changes
in fertility (eutrophication—changes in species diversity and to invasions of new species [26,29]),
humidity (changes in species diversity and the growth of trees—observations from Europe and North
America [24,27,117,137]), or pH (acidification—loss of species [26,29]); and forest works (changes in
species diversity and distribution—observations from Europe and other regions [16,24,27,138–141]).

It is noteworthy that, in the analyzed materials, the negative impact of humans at the gene level of
biodiversity—in the case of plants (DNR:HF)—has rarely been studied. Meanwhile, according
to research in the USA, the genetic diversity of forest plants can be affected by deforestation,
fragmentation, inappropriate forest management, habitat alteration, environmental deterioration
(pollution), and the translocation of plants [14].

The threats and pressures presented in Table 2 refer primarily to the negative impacts of humans
on the vegetation of urban and suburban forests. However, it should be noted that the opposite
may also happen (DNR:FH “forests to humans”). Inappropriate landscape designs, tree selection,
and tree maintenance in urban forests can increase pollen production and chemical emissions from
trees and maintenance activities (air pollution) and can also increase, for example, water consumption.
This has been described not only in Europe, but also, for example, in North America [10,26,39,142].
Emissions from trees in urban and suburban forests may be a threat to people’s health and lives.
The volatile organic compounds may worsen the quality of air by enhancing air pollution during
heat waves [26], while pollen may cause allergic reactions [10], especially pollen from trees belonging
to the following widespread orders: Fagales, Lamiales, Proteales, and Pinales. It is noteworthy that
tree pollen allergies are mainly a problem of industrialized societies within the temperate climate
zones [143]. Falling trees or branches may also cause injury or kill people (5–6 persons yearly in the
United Kingdom [144]), especially during windstorms [30], which are more often noted in western
Europe. The presented negative impacts on health have a big influence on human wellbeing (health is
one of its constituents) [145].

It should be noted, that some negative impacts of people on forests (DNR:HF), presented in
Table 2, rebound on people themselves (DNR:HH). Air pollution is responsible, for example, for heart
disease and stroke, lung diseases, lung cancer, and disorders in neural development [29]. In 2014,
about 44% of the European population was exposed to an annual average concentration of PM10

above the World Health Organization (WHO) norm, and 83% of the European population in case of
PM2,5 [29]. In Europe (data for 32 countries), 18.2% of people in cities and 12.4% of people in towns and
suburbs live in areas with pollution, grime, or other environmental problems. The cities with the worst
situations are in Malta (40%), Greece (36.3%), Germany (32.5%), Belgium (27.5%), and Italy (25.9%).
The cities with the best situations are in Norway (5.5%), Ireland (6.6%), the United Kingdom (8.9%),
and Croatia (9.7%). The case towns and suburbs with the worst situation are found in Greece (24.9%),
Luxembourg (20.7%), Germany (20.3%), and Malta (18.9%), and the best are found in Ireland (2.8%),
Denmark (3.7%), Croatia (4.5%), and the United Kingdom (5.2%) [5]. The second threat, the increasing
mean temperature in cities (the UHI effect), makes the climate change impact even stronger. Until the
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end of this century, further increases in both the number of heat-wave (HW) days and the maximum
HW temperature are projected for 571 European cities. However, the presented simulation does not
take into account possible changes in the surfaces of urban and suburban forests [146]. The third
problem is disturbances of water relations (habitat alteration). Floods are a threat to people’s lives and
property [146], and in Europe, there is a continuing increase in reported floods exceeding severity and
magnitude thresholds [147], which will get deeper in the years 2051–2100 in northern Europe [146].
Droughts weaken or destroy vegetation in cities and can lead to wildfires, and until the end of this
century, drought conditions are expected to intensify, especially in southern European cities [146].

Although damage to forest plants from pests, diseases, and herbivores (DNR:FF) occurs naturally
in forest ecology, in urban and suburban forests such factors can be modified by human activity,
as there may be interactions between biotic and abiotic factors that affect plants [148]. The impacts
of pests and diseases have increased, because of the increased susceptibility of plants due to the
above-mentioned air pollution, specific climate (dry, warm—the UHI effect), and disturbance of
water relations (habitat alteration) [148], which are current and widespread problems in European
cities. An additional problem is the lack of possibility (or limited possibility) of using certain control
methods due to the constant presence of people in the area [112]. Herbivores can deeply change
the structure, spatial heterogeneity, and dynamics of the forest, affecting seedlings, saplings, ground
vegetation, soils, and fauna by grazing and trampling or digging [149]. The intensity of these problems
depends on the conditions of the animal population development such as the forest size, intensity of
human disturbance, the presence of wild predators or rather unleashed dogs [55,150], and also hunting
(in suburban forests) and how synanthropic species—for example, wild boars—are more synanthropic
than roe deer, so the presence of people is less disturbing for them [151].

3.3. Human Pressures on Animals

Forest animals are a very diverse group of organisms, ranging from microscopic invertebrates to
large mammals. Their local diversity depends on the environmental conditions but also on the forest
size, for example, large mammals and top carnivores require large habitat patches [16]. A necessary
condition for the survival of animals is the presence of shelters in the forest [152], food, water,
and tranquility, especially during breeding. Urban development and increasing traffic, as well as the
intensification of the human use of urban and suburban forests, strongly affect wildlife (Table 3), causing
decreases in animal diversity, distribution, and the composition of communities [56,124,153–156].

Table 3. Threats and pressures on animals in urban and suburban forests.

DNR 1 Threat or Pressure Region and Citation

HF
Barriers to migration due to residential areas,
reaching the forest borders and the
transportation routes

Poland [21,52,55,58,59], Slovenia [61]

HF
Isolation of local populations (negative influence on
gene flow, genetic diversity, and even extinction
of population)

Poland [56,59,157], Portugal [158],
Globally [14,124]

HF
Poor living conditions in small forest patches (effect
of fragmentation) for species associated with the
forest interior

Poland [56], Portugal [158], Europe [6,39],
Globally [124]

HF Lack of foraging sites due to urban development Poland [55,151]

HF

Expansion of some animal species to urban areas in
search of safety and food (e.g., wild boars Sus scrofa,
foxes Vules vulpes, roe deer Capreolus capreolus,
European elks Alces alces, or beavers Castor fiber) due
to, for example, a lack of foraging sites

Poland [55,59,151,159], (hemi)boreal vegetation
zone [47]
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Table 3. Cont.

DNR 1 Threat or Pressure Region and Citation

HF, FH
Wildlife losses (collisions with vehicles or urban
obstacles that are invisible to them, such as fences or
noise barriers)

Poland [53,59,151], Globally [160]

HF Threats to animals from the garbage in forests (for
example, as a trap) Poland [99]

HF, HH
Scaring wild animals by noise from the simultaneous
presence of many people and sometimes their
vehicles (even at night)

Germany [35], Poland [54,161]

HF Scaring wild animal in their refuges (urban and
suburban nature reserves, national parks) Poland [21,36,56,162–165], Austria [166]

HF, HH

Frequent presence of dogs accompanying the visitors
(especially unleashed dogs), which can scare and
attack wild animals (high losses of animals recorded
in winter when the snow cover is thick)

the United Kingdom [93], Croatia [57],
Switzerland [126], Bosnia and Herzegovina [57],
Austria [166–169], Montenegro [57], the Czech
Republic [13], Macedonia [57], Denmark [73],
Poland [36,55,59,86,162]

HF Poaching Poland [23], The United Kingdom [12]

HF Limited availability of safe shelters and nesting sites
due to the penetration of forests by people Poland [55]

HF
Limited availability of safe shelters and food due to
forest works (for example, thinning of
the undergrowth)

Poland [154], Sweden [138], Finland [139]

1 Directions of negative relations: HF—“humans to forests”, HH—“humans to humans”, FH—“forests to humans”.

The negative human pressures on animals in urban and suburban forests (DNR:HF), similarly to
the abovementioned plant species, can be divided into subgroups: (1) direct impacts on specimens,
and (2) impacts on species habitats. Direct impacts on animals include road collisions [53,170],
especially with amphibians and mammals, like wild boar [151], “urban” carnivores (worldwide
observations [160]), and in suburban regions, especially with deer (observations from the USA [171]).
In the case of poaching [23,102,172,173], even if its scale is not large everywhere, the basic problem
of inhumane methods of catching animals remains [174]. In Poland, for example, the number of
poaching cases is decreasing [102], and environmental education has played an important role in this
phenomenon. Scaring wild animals by noise leads to negative changes both for single species and
their ecological communities (observations mostly from North America [62,89,175–177]) and by the
presence of dogs, especially free-range (feral) dogs, which leads to stress, harassment, and sometimes
killing the animals [150]. It could even be said that the visiting of irresponsibly behaving people and
dogs is a kind of (mentioned in the Introduction) translocation/introduction in the forest ecosystem,
but most often, it is only of a temporary nature. It is also related to another problem—the intensive
use of forests. There are no comprehensive data on animal losses caused by dogs in European urban
and suburban forests, but it is a rather serious problem because of the large number of dogs. In Europe,
in 2017, there were approximately 85 million dogs (about 10 million more than in 2010), more than half
of them found in Germany, the United Kingdom, Poland, France, Italy, and Spain [178]. Dogs in forests
are negative stimuli (as predators, they evoke a dramatic response among wildlife) and disturbing
agents (they are present year-round, and sometimes harass wildlife). Flightless species or specimens,
ground-dwelling, and especially ground-nesting birds are most likely to interact with dogs. Most
mammals are limited to terrestrial escape and are, therefore, more affected by dogs, which are able
to capture and kill a variety of them [150]. Particularly high losses caused by animals are recorded
in winter when the snow cover is thick [55]. Annually, on the scale of, for example, Poland, more
than 186,000 animals are mortally wounded or killed by dogs, on average [59], but these data are only
available for the country as a whole, not for only urban and suburban forests. Knowing the scale of
this phenomenon may be helpful for determining rules for the presence of dogs in forests, and it will
be necessary to enforce these rules. It would be also valuable to conduct broader research into the
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awareness of urban residents about the negative impacts of their dogs on nature. The results of such
research may, for example, help in defining the priorities of ecological education for society.

The second subgroup of the negative human pressures on animals (DNR:HF) includes impacts
on their habitats, which, in Europe, is the most important cause of the decreased prevalence of some
animals [170]. Similarly to the case of plants, habitat devastation is related to deforestation [63,170] and
fragmentation [16,32,136] but also to urbanization close to/in the forest, the lack of foraging sites, and
isolation, which is troublesome both for the movement and dispersal of individuals [16,32]. This is why
wildlife corridors are necessary, especially in urban and suburban areas [3,50,56,61,179]. On the European
Union scale, the protection of ecological corridors is planned in the Natura 2000 network; however,
from the point of view of the needs of species associated with urban and suburban forests, this may be
insufficient. Habitat transformation is due to the small size of forest patches, corresponding to fewer
microhabitats and resources and the increased proportion of forest edge [16,32]), and forest works as a
result of forest management (changes in species diversity and distribution, availability of shelters and
food [16,24,27,78,138–141,154]), of which the intensity is bigger in suburban compared with urban forests.

It is noteworthy that in the analyzed materials, the impact of water disturbances (in urban and
suburban forests) on animals was not described. Meanwhile, changes in habitat humidity may generate
changes in species diversity [27]. The same applies to the negative impact of pollution. Environmental
pollution, especially industrial air pollution, has a negative effect on diverse groups of animals [170].
In the case of birds and mammals, it includes, for example, physiological stress, bioaccumulation, direct
mortality, and even decreases in local animal populations or changes in their distributions [10,180].
Birds and mammals are often consumers of higher trophic levels, and harmful substances are deposited
in their bodies [181]. Although there are currently strict rules in Europe regarding the use of chemicals
and, additionally, the air quality is gradually improving in general [29], in this regard, urban and
suburban forests are located in unfavorable places. It would be interesting to explore how this situation
affects the health and behaviors of animals.

Regardless of the place in the world or the type of forest, at the gene level of biodiversity, the most
extreme form of genetic diversity reduction (DNR:HF) is species extinction due to deforestation [14].
In turn, the fragmentation of forests leads to genetic isolation [32]. In small patches, small populations
of species may lose genetic diversity (inbreeding and drift) and have worse chances of survival, leading
to possible extinction [14,16]. Barriers to migration impede the flow of genes, reduce recombination,
and limit responses to multiple stresses. It is noteworthy that local extinction is more probable than
population divergence [14]. Bridging barriers to migration, in turn, may result in the appearance of
invasive alien species (translocation/introduction), which may lead to the extinction of native species
or to hybridization with them [14,33,34]. However, in the studied literature, the impact of invasive
alien species on native animal species was not described. Meanwhile, invasive alien species may
have negative impacts on animals through competition, disease, and predation, affecting habitats
or hybridizing [32–34,170]. Understanding these issues in urban and suburban forests seems to be
important due to the presence of various additional anthropogenic disturbances and pressures that are
conducive to the spread of invasive species.

It should be noted that there are also some negative impacts of wild animals on humans and their
surroundings (DNR:FH). The presence of wild animals (mammals) in urban areas creates many threats
to people and domestic animals, like direct attacks, wounds, or bites by these animals; the transmission
of diseases (rabies, tuberculosis, and parasites [160]); and traffic collisions. These threats are sometimes
also deadly to people [59,151], regardless of the region of the world [171,182]. For example, an estimated
1.5 million deer–vehicle collisions occur each year on USA roads [182]; however, these data do not
apply only to urban and suburban forests. The number of crashes (especially with deer) in which
vehicle occupants die is systematically growing: in 1993–1997, the annual average of such crashes was
119; in 1998–2002, it was 155; and in 2003, there were 201 fatal crashes [182]. However, these statistics
concern the entire country area, not only urban and suburban forests. In Europe, the full toll of
ungulates killed annually on roads is close to 1 million. During these collisions, about 30,000 people
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are injured. There are also human fatalities, from a few to around 20 per year in individual European
countries [183]. In the studied literature, there were no similar statistics for European urban and
suburban forests. Knowledge of such statistics may be useful for managing animal populations and
determining traffic rules in these locations.

Wild animals (larger vertebrates) searching in urban areas for safety and food [160] can also
cause damage to the infrastructure of residential areas (destruction of vegetation and constructions,
flooding from beavers) [59,151,159] (DNR:FH). These problems are also common, for example, in North
America [78]. All of this results in a reduced sense of security (some species are disliked or arouse
fear) [55,151,184] and generates repair costs related to the damage caused by collisions [55,159] or
restoration of damaged urban nature or infrastructure [55,159], not only in Europe (e.g., [160,185]).
The cost of damage due to collisions, for example, in the USA, amounts to at least 1.1 billion USD
annually [182]. These costs are most often unknown on the scale of individual European cities and all
the more so on the scale of Europe as a whole. It is noteworthy that people are sometimes surprised by
the presence of wild animals, e.g., wild boars, in the city and feed them [151]. To reduce human–wildlife
conflicts, the control of wildlife populations, frequent evaluation of arising problems, and appropriate
management techniques are needed [185,186].

Mosquitoes, ticks, and ants also lower the quality of recreation in urban and suburban forests [36],
because they are perceived as a danger. For example, adult ticks can transmit Lyme disease
bacteria [187,188] and viruses with a fatality rate in Europe from 0.5% to circa 30% [189]. Native
mosquitos are still able to transmit pathogens eliminated from Europe as well as new, imported
pathogens [190]. In turn, the invasive Asian tiger mosquito (Aedes albopictus), present in western and
southern Europe, is a potential vector of, for example, dangerous viruses like dengue and West Nile
virus [34,190]. It is noteworthy, that venomous snakes, not mentioned in the reviewed literature, which
in Europe occur mainly in the southern region, cause an average of four deaths annually [191].

3.4. Other Threats and Types of Damage

Damage in urban and suburban forests is also caused by large-scale picking of mushrooms,
littering, acts of vandalism/illegal use of forest, and intentional or unintentional ignition (Table 4).

Table 4. Other threats and types of damage due to human activities in urban and suburban forests.

DNR1 Threat or Damage Region and Citation

HF Large-scale picking of forest mushrooms Poland [101,102], Switzerland [192], the Czech Republic [13],
Sweden [4,9], Norway [4], Finland [4,103], Nordic countries [104]

HF Damage to the mycelium and fruit body of fungi
during mushroom collection Switzerland [192], Globally [98,193]

HF
Illegal use of forests (for example, illegal entry by
cars, straying away from tourist routes in protected
areas for mushroom picking)

Poland [54,55,102,163,164]

HF Littering (for example, as a threat to
landscape quality)

Poland [23,36,54,86,162], Croatia [57], the United Kingdom [93],
Bosnia and Herzegovina [57], Turkey [49], Finland [76], Serbia [57],
Germany [22,35], Austria [167], Montenegro [57], Sweden [194],
Slovenia [95], The United Kingdom [12], Macedonia [57]

HF

Vandalism towards natural objects (for example,
breaking of branches, young trees, damage to forest
plantations, cutting of tree bark, destroying bird nests
and other animal shelters)

the United Kingdom [93], Bosnia and Herzegovina [57],
Serbia [57], Poland [23,36,52,54,55,162], Finland [76], Croatia [57],
Austria [167,168], Montenegro [57], Slovenia [95], Macedonia [57],
Europe [113]

HH

Vandalism towards technical objects, mainly
recreational infrastructure (for example, cases of theft,
broken benches, damaged roofs/shelters, information
boards and signs, or playground equipment)

HF, HH

Intentional or unintentional ignition (the higher
population density near forests and the number of
visitors, the higher the risk of fire, which may
threaten nature, soil, people, and their property)

Poland [23,52,54,55,86,102], Germany [35], Portugal [25],
Turkey [195], Greece [196], (hemi)boreal vegetation zone [47],
South Europe [26], Europe [197]

1 Directions of negative relations: HF—“humans to forests”, HH—“humans to humans”.
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The most visible changes related to the above-mentioned threats and pressures on urban and
suburban forests (Table 4—DNR:HF) concern the landscape level of biodiversity. They include forest
fires (habitat alteration), but also activities, like littering, that reduce the aesthetic value of the forest
landscape (related to the intensive use of forests). Large-scale forest fires may destroy the forest
landscape in a given area but can also cause a series of effects including the spoilage of water resources,
air pollution, desertification, and disasters like floods, avalanches, and landslips [195]. On the ecosystem
level of biodiversity, fires are also important. For example, they cause changes in trophic structures
and reduce the resilience of ecosystems [32]. Fire may also affect all forest species, both through direct
mortality [198], habitat alteration [26], and changes in food resources [198]. Fires can also change the
succession [26] and affect the species composition of the forest. Because of their importance, forest fires
are an indicator of forest degradation [32]. Although forest fires occur throughout Europe, the biggest
problem is in the south of Europe, especially in France, Greece, Italy, Portugal, and Spain, where the
summers are warm and dry (Mediterranean climate) (Table 4, [26]). It is noteworthy that in Spain,
Italy, and Poland, deliberate fires (i.e., caused intentionally by people) are the most frequent cause of
fire. In other countries, fires are also an effect of human activities but are unintentional [197].

Forest fires also have negative impacts on people, their lives, and property (DNR:HH).
The development of extensive Wildland–Urban Interfaces (WUI—urban settlements encroaching
into or bordering forested areas) increases the forest fire risk. This is particularly evident in the south
of Europe [26,197]. For example, in Greece, in 2007, a series of fires burned down 270,000 ha of
forest, agricultural land, and some WUI, causing the destruction of >3000 homes and the deaths of
80 people [197]. It is noteworthy that the fire risk may increase in the future due to global warming [32].

The second very widespread and current problem in European urban and suburban forests is
littering (Table 4), which is related to the intensive use of forests. For example, from all forests managed
by state forests in Poland (about 7 million ha, from which about 0.6 million are suburban forests),
about 120,000 m3 of rubbish is removed every year [102]. Solving this problem requires continuous
environmental education of European society, as in the case of the also widespread vandalism towards
natural and technical objects or intentional/unintentional ignition (Table 4).

Vandalism is an important factor that reduces the abundance or diversity of forest species,
whether it is plants [93], animals [151], or fungi [97,192]. In the case of mushrooms, direct impacts
on species include intensive harvesting (intensive use) [97], especially digging up the ground and
leaving it (picking and cutting have no negative impacts on forest fungi [192]), and the reduction
of fruit body numbers by trampling [97,192]. Mushroom hunting is a form of recreation or earning
money, especially in nations with a significant local tradition of using wild edible fungi [192,199].
Primarily, this includes Slavic countries, for example, the Czech Republic [13,199], Poland [101,199],
Serbia [97,199], Slovenia, Croatia, Belarus, and Bulgaria [199]. Edible mushrooms are also collected in
parts of Finland [103,104,199], in Norway [4,104,199], Switzerland [192,199], Sweden [9,104], Latvia,
Hungary, Romania, Italy, and in parts of Spain [199]. Thus, problems related to mushroom picking are
rather regional, but because of the traditional aspect of this practice, they are still current.

Apart from the dominating negative relations of “humans to forests” (DNR:HF) presented in
Table 4, there are also some negative impacts of nature on humans (DNR:FH “forests to humans”).
This concerns mushrooms as when the mushroom picker lacks sufficient knowledge, the consumption
of privately collected fruit bodies may lead to mushroom poisoning [98,199,200], which may lead to mild
gastrointestinal symptoms or major cytotoxic effects resulting in organ failure and death (the mortality
rate, for example, in Turkey is from 1.0% to 21.4%) [200]. The problem of mushroom poisoning in
Europe is rather regional, because of the above-mentioned regional tradition of mushroom picking.

4. Conclusions

In this article, about 120 sources of information were used to determine the pressures and threats
to nature related to human activities in European urban and suburban forests. The presented problems,
as well as the complexity of the negative relations between people and forests (also creating threats to
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the people themselves) are up-to-date and their importance in Europe will grow as the percentage of
people living in cities increases. They can be used as a type of checklist of possible problems to check
their importance and timeliness in a particular location. This list may be expanded if there are any
further described negative pressures and relations in the human–forest system.

The differences in the intensity of publishing research works (depending on the country [3])
may affect the identification of the actual range of described problems. In the discussion, this range
(and the timeliness of problems) was sometimes identified based on other sources of information.
Therefore, for their full recognition, a review of the literature published in nationally ranked journals is
needed (in this article it was done for Poland), especially for countries not described in this review.
It is noteworthy that, according to Pauleit et al. [6], there is an urgent need to promote the exchange
of current scientific knowledge and best practice about European urban/suburban forests and to
translate useful information into English. This would make it possible to create a valuable database of
experiences, problems, and their solutions, which would allow at least partial avoidance of errors and
improvement of the management of the described forests.

Depending on the problem described, preventive or remedial actions are needed at different
scales of impact. International (but also national and local) effort should be made to reduce pollution
(environmental deterioration) and threats from invasive species (translocation/introduction); national
(and local) effort should be made to reduce deforestation, fragmentation of forests, and habitat
alteration; and local effort should be made to reduce the UHI effect and the negative impacts of the
intensive use of urban and suburban forests. There are some general indications for solving the
presented problems. In the case of deforestation, there may be two solutions—stopping deforestation
(through stricter laws or better enforcement [21]) or afforestation [70,71]. In this last case, e.g.,
in Belgium, a methodology based on three stages (the excluding stage, the suitability stage, and the
feasibility stage) with additional groups of criteria, has been proposed [71]. The limitation of forest
fragmentation, for example, by roads, may depend on changes in the law (legal restriction of this
possibility), but also on improving the quality of cooperation between forest managers and the city
land-use planners. For example, in the urban boreal forests of Scandinavia, the construction of roads is
limited [72]. Fragmentation of forests on a small scale—by tourist routes and trails—may be limited
by careful planning of tourism management of the forest (the appropriate infrastructure aimed at
directing recreational and tourist traffic [4]), especially of the forest edge zone, where recreational
traffic is usually the most intensive [82,179]. In the case of forests disturbed by inadequate forest
management (e.g., monotypization), restructuring is needed with respect to species composition
and spatial structure [55]. To limit habitat alteration by fires, monitoring and controlling fire risk
in the most hazardous areas is recommended, but the education of society, appropriate legislation,
and land-use planning are also required [26,47]. Education is also recommended to limit environmental
deterioration by littering. For example, Clean Up the World actions (or similar), considered as one of
the forms of environmental education, are organized in many countries, e.g., in Serbia [22], the Czech
Republic [13], and in Poland [84]. Environmental deterioration by pollution is a more difficult
problem to solve. Although in Europe there are currently strict rules regarding the use of chemicals,
it should be remembered that urban and suburban forests are located in unfavorable places. Apart
from attempts to reduce pollution within a given city, it is also worth paying attention to planting trees
that are more resistant to pollution [133]. In order to reduce the UHI effect, it is advisable to introduce
more trees and forests into cities [26]. In turn, the attempt to reduce the invasion of alien species
(problem: translocation/introduction) is much more difficult. To define and monitor forest degradation,
the area of forest change due to an invasive species may be mapped every 3–5 years using aerial
photographs or satellite imagery or by using ground or aerial surveys [32]. It may also be necessary to
undertake radical measures to eradicate or limit the expansion of problematic species, for example,
the expansion of the raccoon dog (Nyctereutes procyonoides) in the Nordic countries [33]. The problem of
the intensive use of forests (with its negative consequences) may be resolved, for example, by having
the appropriate above-mentioned infrastructure to direct recreational and tourist traffic [4] and by
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providing environmental education to society [54,164]. In practice, the search for solutions to the
presented problems should take into account their specificity as well as scale and should refer to local
conditions. Public participation in urban forest management can also impact accepted solutions [20].
Undoubtedly, there will be resource issues and therefore trade-offs between what forest managers are
able to achieve.

The directions of negative relations between people and forests shown in this review draw
attention to the high complexity of the discussed issues. Awareness of this complexity (when planning
and implementing forest management) can limit or counteract conflicts arising from the use of urban
and suburban forests by people. This is of particular importance in the era of progressing urbanization
and the evolution of human needs regarding the use of forests.
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Społeczna w Leśnictwie [Social Communication in Forestry]; Grzywacz, A., Ed.; PTL: Cetniewo k. Władysławowa,
Poland, 2016; pp. 33–42, ISBN 978-83-9414444-4-9. (In Polish)

56. Gryz, J.; Lesiński, G.; Krauze-Gryz, D.; Stolarz, P. Woodland reserves within an urban agglomeration as
important refuges for small mammals. Folia For. Pol. 2017, 59, 3–13. [CrossRef]
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86. Ważyński, B. Urządzanie i Rekreacyjne Zagospodarowanie Lasu. Poradnik Leśnika [Planning and Recreational
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119. Motard, E.; Muratet, A.; Clair-Maczulajtys, D.; Machon, N. Does the invasive species Ailanthus altissima
threaten floristic diversity of temperate peri-urban forests? C. R. Biol. 2011, 334, 872–879. [CrossRef]
[PubMed]

120. Rusterholz, H.-P.; Wirz, D.; Baur, B. Garden waste deposits as a source for non-native plants in mixed
deciduous forests. Appl. Veg. Sci. 2012, 15, 329–337. [CrossRef]

121. Gaggini, L.; Rusterholz, H.-P.; Baur, B. Settlements as a source for the spread of non-native plants into Central
European suburban forests. Acta Oecol. 2017, 79, 18–25. [CrossRef]
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155. Goszczyński, J.; Jabłoński, P.; Lesiński, G.; Romanowski, J. Variation in diet of Tawny Owl Strix aluco L.
along an urbanization gradient. Acta Ornithol. 1993, 27, 113–123.

156. McKinney, M.L. Effects of urbanization on species richness: A review of plants and animals. Urban Ecosyst.
2008, 11, 161–176. [CrossRef]
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