
Citation: Santoro, A.; Piras, F.

Natural Forests or Cultural Forests?

Forest Changes within Italian

Protected Areas in the Last 85 Years.

Forests 2023, 14, 921. https://

doi.org/10.3390/f14050921

Academic Editor: Pablo Vergara

Received: 12 April 2023

Revised: 27 April 2023

Accepted: 28 April 2023

Published: 29 April 2023

Copyright: © 2023 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license (https://

creativecommons.org/licenses/by/

4.0/).

Article

Natural Forests or Cultural Forests? Forest Changes within
Italian Protected Areas in the Last 85 Years
Antonio Santoro * and Francesco Piras

Department of Agriculture, Food, Environment and Forestry (DAGRI), University of Florence,
Via San Bonaventura 13, 50145 Florence, Italy; francesco.piras@unifi.it
* Correspondence: antonio.santoro@unifi.it

Abstract: The cultural dimension of many forests is not adequately considered by current forest
definitions, policies, inventories, and management. Moreover, the concept of “protected area” as a
synonym of “natural area” ignores that many forests today included in protected areas (PAs) have
been managed and exploited for centuries. The abandonment of rural areas that occurred in the last
60 years in EU countries caused the expansion of forests, with the risk of a homogenization of forest
typologies, the loss of cultural features, and the loss of biodiversity at the landscape scale. The aim of
this study is to investigate the origin and evolution of forests within Italian PAs in the last 85 years
through GIS-based spatial analyses. In 1936, only a minority of the surface included in current PAs
was covered by forests, ranging from 32% in Natura 2000 sites to 35% in regional PAs. Forest surface
in Italian PAs increased in the last 85 years (from +33.1% in regional PAs to +45.2% in national PAs),
mainly due to secondary successions, with a growth rate in Natura 2000 sites equal to 8709 ha/year.
In regional PAs, 40.1% of the current forest cover originated after 1936, and this percentage increases
to 43% in Natura 2000 sites and to 44.7% in national PAs. The altitudinal range of 500–1000 m a.s.l.
is the one most affected by forest spread. In addition, most of the forests in 1936 were regularly
managed as coppice: 44% in national PAs, 56% in Natura 2000 sites, and 62% in regional PAs. The
study confirms that most of the forest surface included in Italian PAs has a clear cultural origin and is
the consequence of the abandonment of pastures and/or cultivations that occurred in the last 85 years.
PA management should take into consideration that open areas are shrinking and that the diversity
of habitats and forest communities is strongly linked to the persistence of traditional human activities.
The current forest characteristics (species composition, vertical and horizontal structure) are also
the result of past management, and only active management of forest resources can counteract the
homogenization of forest communities and landscape structure.

Keywords: forests; cultural forests; protected areas; Natura 2000; national parks; landscape; land
use change

1. Introduction

The Food and Agriculture Organization (FAO) of the United Nations recently intro-
duced new forest definitions according to their origin [1]. In particular, three different types
of forests are identified:

• Primary forest—Naturally regenerated forest of native tree species where there are
no clearly visible indications of human activities and the ecological processes are not
significantly disturbed.

• Naturally regenerating forest—forest predominantly composed of trees established
through natural regeneration (now a main category including stands of mixed or
unknown origin and naturally regenerating introduced species).

• Planted forest—forest predominantly composed of trees established through planting
and/or deliberate seeding.
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These definitions do not adequately consider the cultural dimension of many forests
(except for the ones directly planted by humans) and the key role of traditional forest-
related knowledge in shaping forest characteristics in terms of species composition, vertical
and horizontal structure, or management forms [2]. Traditional forest-related knowledge
has, instead, a well-recognized role in Sustainable Forest Management (SFM) and, therefore,
can represent a resource for the future of forest management, especially in dealing with
global challenges such as climate change adaptation/mitigation and sustainable use of
local natural resources [3–6].

Different studies carried out in the last decade have highlighted the cultural origin of
many forests [7–10], but the term “cultural forests” is not yet commonly applied in forest
policies and inventories. The concepts of “natural” and “seminatural” forests are still much
more widely applied, with the term “seminatural” commonly used to describe forests that
are more or less natural or for forests whose origin (planted or not) is not clear [11]. These
definitions of “natural” and “seminatural” forests lead to the assumption that “natural”
forests have a higher importance, especially regarding biodiversity, without considering
the fact that the concept of biodiversity can be articulated and evaluated at different scales
(genetic, species, community, landscape) and that also human activities can provide habitats
rich in biodiversity. Therefore, the commonly applied classifications do not consider the
cultural dimension and can favor misunderstanding and the wrong public perception of the
role of human intervention in managing forests. Misunderstanding of ecosystem processes
and of the concept of biodiversity can become troublesome [12], especially regarding
human perception and public opinion, which can ask for more “natural” landscapes and
forests [13,14]. This issue is particularly relevant for forests in EU countries, as European
rural areas have always been modified and shaped by human activities from Roman
times onwards, but recent abandonment of many rural areas led to the expansion of
forests and shrublands, especially in marginal rural areas [15,16]. This trend has caused a
debate in the framework of sustainable rural development and biodiversity conservation,
which opposes rewilding versus cultural landscape restoration or preservation [17,18]. In
addition, the concept of “protected area” as a synonym of “natural area” is now widely
spread among non-experts but also among many experts [19], ignoring the fact that many
forests today included in protected areas have been regularly managed and exploited for
centuries; therefore, their actual characteristics (species composition, vertical and horizontal
structure) are also the results of past management [20], and that the cessation of regular
management leads to habitat and landscape homogenization. This has been proven for
Mediterranean forests [21], for some boreal forests [22,23], and even for the Białowieża
forest in Poland, commonly considered one of the last pristine forests of Europe and
included in the UNESCO natural heritage, for which different authors demonstrated a long
history of human activities [24,25].

Italy is one of the EU countries where human activities in rural areas have been
widespread and have a very long history due to the different civilizations that have taken
place over the centuries. Human activities have largely shaped and modified the Italian
rural areas and their forests to respond to the need to obtain food, firewood, timber, and
services, creating various and different cultural landscapes [26] thanks to the great variety
of environments and climates that can be found in Italy. The traditional forest management
forms applied for centuries have modified the forest characteristics (in terms of extension,
density, species composition, and vertical and horizontal structure), and even if they are no
longer practiced due to the slow evolution of forest landscapes, these characteristics are still
largely influenced by the past management. Nowadays, most of the forests, not only in Italy
but also in other EU marginal areas, are no longer regularly managed and utilized, especially
the ones within protected areas, with the risk of future homogenization of forest typologies
and the loss of cultural features, traditional forest-related knowledge, and biodiversity at
the landscape scale. According to various authors, in fact, traditional agro-forestry practices
are able to increase the complexity and biodiversity at the landscape scale, and even if some
large mammals may benefit from farmland and forest abandonment, rewilding could cause
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landscape homogenization and species simplification, as well as a long-term decrease in
sustainability and income opportunities for the local rural communities [27–30].

According to the data of the Ministry of Environment, in Italy, there are 871 protected
areas (PAs), of which 24 are national parks. Most of the terrestrial PAs are characterized
by the presence of forests, but the current management plans, as well as regional and
local forest plans, rarely take into consideration the origin of the forests, with negative
consequences for the preservation of traditional management forms and of the related
biodiversity and cultural heritage.

The aim of this study is to fill the knowledge gap about the origin and past man-
agement of forests actually included in the Italian PAs by applying the principles and
approaches of landscape ecology and landscape-scale biodiversity. In fact, biological diver-
sity can be studied according to four levels of organization: genetic, species, ecosystem,
and landscape. Landscape diversity corresponds to the complexity and diversity of land-
scape features in terms of composition, structure, and function, which refers not only to
differences in patch number, patch size, and shape within a landscape mosaic but also
to the spatial arrangement of the different patches and to their connectivity [31–34]. The
evolution of the forest surfaces and of the forest communities, intended as different forest
management inside the forest types, within Italian PAs in the last 85 years has been inves-
tigated through GIS software and spatial analyses. Findings could also serve to provide
general guidelines to properly address the management of cultural forests in PAs.

2. Materials and Methods
2.1. Materials

Different sources have been used to assess the transformations in the forest’s surface
and typology according to the altitude class and the type of protected areas.

The first dataset is the historical distribution of forests at the national level, which is
represented by the oldest national forest map, dating back to 1936. The forest map of the
Kingdom of Italy of 1936 is the first forest map at the national level made after the Unity
of Italy (1861). It has been recently digitalized and made available by the Italian Forest
Service in raster and vector formats after the scanning and geo-referencing of the original
276 sheets. The original document has a scale equal to 1:100,000, even if the original field
surveys were conducted on the basis of 1:25,000 topographic maps [35].

The second datasets used to compare the historical forest surface and communities
with the current situation refer to 2021 and have been downloaded from the ISPRA (Institute
for Environmental Protection and Research) website. ISPRA acts as the National Focal Point
of the Eionet network of the European Environment Agency (EEA) and coordinates the
flow of data at the national level of the land component in the framework of the Copernicus
program (CLMS), creating data and cartography of land use and land cover with high
spatial and thematic resolution. Two datasets have been used in this research: the Land
cover map 2021 and the Land use map 2021. Both datasets are provided in raster format
with a resolution equal to 10 m and classification systems in line with European indications.
These datasets have been produced using overlapping Copernicus data of 2018 and the
National Land Consumption Map of 2021 made by ISPRA.

The datasets related to the different types of protected areas (PAs) have been down-
loaded from the National Geoportal site in January 2023 and are composed of two layers:
the first one is related to the Italian sites of the Natura 2000 network, which is the EU
conservation scheme established in the 1990s following the implementation of the Birds
Directive and the Habitats Directive; the second one is the Official List of Protected Nat-
ural Areas (EUAP), which includes all the national and regional PAs. Marine protected
areas have been excluded from this study. It is also necessary to remember that in many
cases, different types of PAs overlap (i.e., it is common that national parks are also Natura
2000 sites); therefore, it has been decided to present the results by dividing the PAs into
three separate categories (Figure 1):
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• EU Natura 2000 sites include the Special Area of Conservation (SAC), the Special
Protection Areas (SPA), and the Sites of Community Importance (SCI).

• National PAs: national parks, state nature reserves, and other national protected areas.
• Regional PAs: regional parks, regional nature reserves, and other regional protected areas.
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tected areas.

Finally, the spatial elaborations according to altimetry have been based on a 10 m-
resolution Digital Terrain Model (DTM) produced by the Italian National Institute of
Geophysics and Volcanology (INGV) and downloaded from its website [36].

2.2. Methodology

All the spatial analyses have been performed using QGIS 3.22 with the GRASS plug-in.
The methodological workflow is represented in Figure 2.

The first step focused on preparing the 1936 and the 2021 databases to compare them
with each other.

The legend of the Forest Map of the Kingdom of Italy of 1936 was reclassified to
make it comparable with the most recent database. The original 1936 legend, in fact,
included information both on forests and on the management form for broadleaf forests,
as it was created according to a wood production perspective. The original legend was
organized into categories and subcategories. Forests were first classified according to the
physiognomic category and to the main species, and secondly according to the management
form (high forest, coppice, coppice with standards). It must be noticed that the original
1936 legend included the “degraded forest” category; this category does not have a clear
definition, and no management forms have been associated with this forest type. It was
probably used to categorize different forest communities as Mediterranean maquis, areas
degraded by fires or overgrazing, or dense shrublands. The original legend has been
reclassified (Table 1) according to the forest type to make it comparable with the 2021 forest
map: broadleaf forest, coniferous forest, and degraded forest. The information about the
management form has instead been used to assess the amount of forest included in PAs
that was regularly managed as coppice or coppice with standards in 1936.
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For 2021, the two datasets (Land cover map 2021 and Land use map 2021) have been
interpolated to obtain a single raster, to reduce the error, and to preserve the information
of the different forest types (conifer or broadleaf). In fact, the Land cover map for 2021
contains information about the type of vegetation, but it classifies all the areas with a tree
cover greater than 20% as forest, even including orchards and olive groves. The Land use
map 2021, instead, is more precise about the spatial delimitation of forest areas, excluding
orchards and other land covered with trees, but does not include information about the
forest type. Therefore, the overlapping of these two datasets allowed for an accurate and
reliable forest map of 2021, both regarding the spatial delimitation and the forest type
classification.

Regarding the protected areas, the Natura 2000 sites have been merged to avoid
overlapping.

After these preliminary elaborations on base layers, the Forest Map of the Kingdom
of Italy of 1936 and the 2021 forest map have been clipped according to the three layers
of the three different PA typologies; in addition, different raster layers have been created
regarding the forest type, species, and management forms. Overall, 12 separate raster
layers have been produced:

• 1936 forest type (conifer or broadleaf) in EU Natura 2000 sites;
• 1936 forest type (conifer or broadleaf) in national PAs;
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• 1936 forest type (conifer or broadleaf) in regional PAs;
• 1936 forest species in EU Natura 2000 sites;
• 1936 forest species in national PAs;
• 1936 forest species in regional PAs;
• 1936 management form for EU Natura 2000 sites;
• 1936 management form in national PAs;
• 1936 management form in regional PAs;
• 2021 forest type (conifer or broadleaf) for EU Natura 2000 sites;
• 2021 forest type (conifer or broadleaf) in national PAs;
• 2021 forest type (conifer or broadleaf) in regional Pas.

Table 1. The reclassified legend of the 1936 Forest Map of the Kingdom of Italy.

Forest Main Species Management Form Forest Type

Beech
Coppice Broadleaf forest

High forest Broadleaf forest

Chestnut
Coppice Broadleaf forest

High forest Broadleaf forest

Cork oak
Coppice Broadleaf forest

High forest Broadleaf forest

Sessile oak Coppice Broadleaf forest

Sessile oak and English oak
Coppice Broadleaf forest

High forest Broadleaf forest

Turkey oak
Coppice Broadleaf forest

High forest Broadleaf forest

Larch Conifer Conifer forest

Mixed with Larch and Norway
spruce Conifer Conifer forest

Norway spruce Conifer Conifer forest

Silver fir Conifer Conifer forest

Stone pine Conifer Conifer forest

Other pines Conifer Conifer forest

Other species or mixed wood

Conifer Conifer forest

Coppice Broadleaf forest

High forest Broadleaf forest

Unspecified Unspecified

Degraded forest Degraded Degraded

Unclassified Unspecified Unspecified

The second step involved the cross-product between the 1936 and 2021 forest type
raster files to obtain the map of forest changes between 1936 and 2021 (for each PA type).
The result of this cross product has been reclassified to obtain the following categories:

• Not forest: surface that was not forest in 1936 or 2021.
• Unchanged: surface covered by the same forest type in both 1936 and 2021.
• Forest loss: surface covered by forest in 1936 but not in 2021.
• Change of forest type: surface covered by forest in 1936 and 2021, but the forest types

changed:

# From conifer to broadleaf;
# From broadleaf to conifer.
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• New forest: surface not covered by forest in 1936 and covered by forest in 2021:

# New broadleaf forest;
# New conifer forest.

• Non-specified: surface with a non-specified forest type in 1936 that remains forest
in 2021 (the lost non-specified forest surfaces have been included in the “forest loss”
category).

The data collected has been summarized in a graph with the percentage of these
categories.

The outputs of this process are the following raster files:

• Forest changes between 1936 and 2021 in EU Natura 2000 sites;
• Forest changes between 1936 and 2021 in national PAs;
• Forest changes between 1936 and 2021 in regional PAs.

The third step was related to the intersection of the forest change databases with the
altimetry classes. The original 10 m-resolution DTM has been reclassified into variable
elevation classes instead of dividing the territory into homogeneous classes with the same
altitude to facilitate the analysis of the results. After some attempts, it has been decided that
the following variable altitude classes are the most suitable for representing the complex
morphology of the territory and the altitude variability within Italian PAs: 0–50 m a.s.l.,
50–100 m a.s.l., 100–200 m a.s.l., 200–500 m a.s.l., 500–1000 m a.s.l., 1000–2000 m a.s.l., and
above 2000 m a.s.l. The use of a high-resolution DTM (10 m) covering all the national
surface allowed to obtain more precise results, especially for the PAs of limited surface,
even if it led to the creation of large files and therefore to longer times for processing them
with GIS software. The outputs of this step are the following raster files:

• Distribution of forest changes between 1936 and 2021 per altitude class in EU Natura
2000 sites;

• Distribution of forest changes between 1936 and 2021 per altitude class in national PAs;
• Distribution of forest changes between 1936 and 2021 per altitude class in regional PAs.

Some limitations have also been considered during the design of the research and
the performing of the different analyses. Studies based on GIS elaborations of different
datasets created with different methodologies and referring to different periods must
consider possible causes of inaccuracy, in particular if the study foresees the use of historical
maps [35,37]. The main limitation is in fact related to the different methodologies, levels
of detail, classification, spatial accuracy, sources of information, and tools that have been
used to produce these datasets [38,39]. Despite these recognized limitations, the use and
comparison of different land use datasets is largely assessed in studies focusing on forests
and landscape changes, representing a crucial source for investigating historical forest
surface and management as well as for the identification of the main changes and trends.

3. Results
3.1. Terrestrial Protected Areas in Italy

In Italy, the overall surface (without considering overlapping) of inland Natura 2000
sites is equal to 5,834,658 ha, corresponding to 19% of the national surface. In addition,
there are 170 different terrestrial national PAs (24 national parks, 144 state nature reserves,
and two other national protected areas) for a total surface of about 1,591,445 ha (5%), while
inland regional and local PAs are 670 (134 regional parks, 365 regional nature reserves, and
171 other protected areas) for a total surface of about 1,542,068 ha (5%). Without considering
overlapping between different PAs (EU, national, or regional), the total inland protected
surface in Italy is 6,524,086 ha (22% of the national surface).

3.2. Forests of 1936 within Current Protected Areas

Considering the actual presence of PAs in Italy, their surface was only partly covered
by forest in 1936, ranging from 32% in Natura 2000 sites to 35% in regional PAs (Table 2).
The analyses based on the species or on forest types (conifer or broadleaf) do not highlight
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significant differences due to the different types of PAs. Most of the forests were composed
of broadleaf (77%–79%), with beeches representing the most common species in single-
species woods, followed by deciduous oaks, even if most of the forests included in current
PAs were classified as “other species or mixed woods”. Beech forests were more common
among national PAs, where they represented 38% of the forests, while they were less
common in regional PAs and in Natura 2000 sites (22% and 24%, respectively); this is due
to the fact that national PAs are mainly located in mountainous areas. Chestnuts were also
common, especially as they were a key source of food for the people living in mountains
and hills. It is interesting to notice that most of these forests were regularly managed in
1936: 44% of the forests in national PAs were classified as coppice, and this percentage
increases to 56% if we consider Natura 2000 sites and to 62% if we consider regional PAs.

Table 2. Forests in 1936 within current protected areas, divided according to forest type, forest
management, and species.

NATURA 2000 NATIONAL PAs REGIONAL PAs
ha % ha % ha %

Total surface of PAs 5,834,658 19% 1,591,445 5% 1,542,068 5%
Wooded surface in PAs 1,870,264 32% 538,411 34% 532,805 35%

FOREST TYPE
Broadleaf 1,437,931 77% 427,380 79% 415,027 78%
Conifer 335,538 18% 83,825 16% 92,001 17%

Degraded forest 96,788 5% 27,206 5% 24,935 5%
Not specified 7 0% - 0% 842 0%

MANAGEMENT FORM
High forest 383,866 21% 191,948 36% 82,612 16%

Coppice 1,054,065 56% 235,432 44% 332,415 62%
Conifer 335,538 18% 83,825 16% 92,001 17%

Degraded forest 96,788 5% 27,206 5% 24,935 5%
Not specified 7 0% - 0% 842 0%

MAIN SPECIES
Beech 452,333 24% 204,680 38% 115,773 22%

Chestnut 121,841 7% 21,500 4% 48,855 9%
Cork oak 18,060 1% 1063 0% 8222 2%

Degraded forest 96,788 5% 27,206 5% 24,935 5%
Larch 26,480 1% 5228 1% 6698 1%

Mixed with Larch and Norway spruce 840 0% - 0% - 0%
Norway spruce 36,116 2% 4541 1% 10,065 2%

Other pines 71,514 4% 40,227 7% 21,223 4%
Other species or mixed wood 818,146 44% 169,824 32% 239,521 45%
Sessile oak and English oak 181,682 10% 40,925 8% 46,873 9%

Silver fir 10,638 1% 4961 1% 1978 0%
Stone pine 6416 0% 1739 0% 2013 0%
Turkey oak 29,410 2% 16,517 3% 6649 1%

3.3. Forests of 2021 within Current Protected Areas

According to the elaboration of the data referring to 2021, about half of the PAs are
occupied by forests, with little difference according to the type of protected area (Table 3);
in Natura 2000 sites, 45% of the total surface is occupied by forests, 46% in regional
PAs, and 49% in national PAs. Most of the forests are classified as broadleaf forests,
with percentages ranging from 77% in regional PAs to 81% in national PAs. No specific
information about the prevalent species of the management forms is reported by these or
other recent forest databases.
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Table 3. Forests in 2021 within protected areas.

NATURA 2000 NATIONAL PAs REGIONAL PAs
ha % ha % ha %

Total surface of PAs 5,834,658 19% 1,591,445 5% 1,542,068 5%
Wooded surface in PAs 2,610,551 45% 782,036 49% 709,395 46%

FOREST TYPE
Broadleaf 2,033,245 78% 630,577 81% 548,720 77%
Conifer 577,306 22% 151,459 19% 160,675 23%

3.4. Forest Changes in the Period 1936–2021 within Protected Areas

The forest surface in current PAs has clearly increased in the last 85 years (Figure 3).
This trend is common to all the PAs, despite their type, even if the highest percentage
growth is reached in national PAs (+45.2%) and the lower one is in regional PAs (33.1%).
Since Natura 2000 sites are the type of PAs with the highest total surface, the yearly growth
rate in the period 1936–2021 is the highest and is equal to 8709 ha/year (Table 4).
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Table 4. Total forest surface growth in Italian PAs in the period 1936–2021.

NATURA 2000 NATIONAL PAs REGIONAL PAs

Total surface (ha) 5,834,658 1,591,445 1,542,068
Wooded surface in 1936 (ha) 1,870,264 538,411 532,805
Wooded surface in 2017 (ha) 2,610,551 782,036 709,395

Growth (%) +39.6 +45.2 +33.1
Growth rate (ha/year) 8709 2866 2078

Beside the increase in total forested surface in the last 85 years, the performed analyses
allowed to assess and measure the different forest dynamics in the different types of PAs.
Regarding the type of forest responsible for the total increase in forested surface, most of
the new forests are composed of broadleaf species (25.6%–28.6% of the forest dynamics),
and only a minority of them are new conifer forests (7.5%–9.2% of the forest dynamics)
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(Figure 4). In all the different types of PAs, the transformation from one type to another
is limited in terms of total hectares, while in all the PA types, a significant portion of the
surface has been affected by deforestation. Deforestation ranges from 12% of the forest
dynamics surface in national PAs to 13.2% in regional PAs. These values are mainly due
to the different forest definitions applied by the two forest maps (1936 and 2021); in fact,
a visual assessment of these areas using 2021 satellite images showed that the 2021 forest
map underestimates the presence of the forest, especially in areas of high maquis that are
not considered forests.
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The analyses of the forest changes within different types of PAs according to the altime-
try allowed us to identify the altitude classes more affected by the growth of new forests.
Concerning Natura 2000 sites (Figure 5a), the areas comprised in the range 500–1000 m a.s.l.
are the ones more affected by forest spread, as it occurs on 26.8% of their surface, followed
by the ones in the range of 1000–2000 m a.s.l. (21.8% of the surface), while the classes
with less forest surface growth in percentage are the ones located at altitudes lower than
50 m a.s.l. and above 2000 m a.s.l., where forest cover was already limited. In all the alti-
tude classes, the increase of broadleaf forests is significantly higher if compared to conifer
forests, except for the areas located at 1000–2000 m a.s.l., where new conifer forests occupy
8.9% of the total surface of that altitude class, and above 2000 m a.s.l., where almost all the
new forests are composed of conifers.
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The spread of new forest surfaces in national PAs (Figure 5b) follows the same pattern,
with most of them concentrated in the range 500–1000 m a.s.l., where they account for 31.9%
of the total surface of this altitudinal class, mainly represented by new broadleaf forests.
The same trend occurs with slightly lower intensity between 200 and 500 m a.s.l. (25.1% of
the surface of this altitudinal class) and between 1000 and 2000 m a.s.l. (21%). Most new
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forest surfaces are composed of broadleaf forests, except for the PAs located at altitudes
lower than 50 m a.s.l. and above 2000 m a.s.l., where new forests primarily correspond to
conifer forests.

Furthermore, in regional PAs (Figure 5c), the spread of new forest surfaces is higher in
the altitude class 500–1000 m a.s.l. (24.2% of the total surface of this altitudinal class), but is
noteworthy also in the lower classes (50–100 m, 100–200 m, and 200–500 m).

4. Discussion

In some regions of the world, such as Europe, the abandonment of agricultural land is
one of the most widespread forms of land use change, affecting a wider surface than urban-
ization, with this trend occurring with higher intensity in Mediterranean countries [40–42].
Several studies demonstrated for different Italian areas that the abandonment of pastures
and agricultural surfaces started in the 1950s and led to reforestation processes, especially
in rural marginal areas [43,44]. The findings of our study confirm that this trend is also
found inside protected areas, as a significant portion of the forests currently included in
PAs originated after 1936, probably as a consequence of the abandonment of pastures and
agricultural activities. In regional PAs, 40.1% of the current forest cover originated after
1936, and this percentage increased to 43% in Natura 2000 sites and to 44.7% in national
PAs. Therefore, only around half of the forest surface included in PAs has the same forest
type as in 1936. Similar situations have been reported by Pallotta et al. [45] for national
parks in the mountains of Abruzzo, Lazio e Molise regions, where from 1954 on, forests
increased their surface area by colonizing abandoned grasslands.

Mountainous regions, in Italy and also in other European countries, are in fact the
areas where forests mostly increased the surface as a consequence of the crisis of the
traditional livestock sector and of free grazing, which led to pasture abandonment [27]. In
the period 1954–2012, Apennine landscape mosaics experienced structural simplification,
with grassland-to-forest transition mainly located at higher altitudes and cropland-to-forest
transition at lower ones, and with forest expansion occurring more rapidly in the lower
part of the Apennine mountains range, as at higher altitudes climate conditions are less
favorable due to the reduced vegetative season [46]. Our study confirms this correlation
between altimetry and forest surface increase, as the spread of forests is more concentrated
between 500 and 1000 m a.s.l.

Other studies reported that forest expansions occurred in different social and envi-
ronmental contexts, even in periurban and densely populated areas. According to Solano
et al. [47], in the Rome metropolitan area, in the period 1936–2010, forest surface increased
(from 17.6% to 25.5%), with higher rates in the interior landscape, mainly within pro-
tected areas.

The same trend has been found for other national parks in Italy [48], as in the Cinque
Terre NP, where reforestation on abandoned dry-stone terraces also led to an increase in
slope instability, landslides, and soil erosion [49]. In fact, secondary successions can also
cause a decrease in different ecosystem services provided by the presence of a traditional
cultural landscape, including hydrogeological protection. According to various studies,
land use and land cover change are also the most important drivers of biodiversity loss,
also in legally protected areas [50], especially considering that land uses such as grasslands
are commonly and erroneously perceived as having “poorer” biodiversity if compared to
forests [51].

Our study also proved that in 1936, around half of the forests were classified as
coppices, and even if no management information was reported for high stand or conifer
forests, it is reasonable to assume that many of them were regularly utilized to obtain
timber too. In this regard, it is important to highlight how managed forests have a higher
recreational economic value than unmanaged forests; therefore, active management of
forests inside PAs, especially those developed after 1936, can also contribute to increasing
the attractiveness of PAs among visitors and to preserving a more heterogeneous forest
landscape made of different forest communities [52]. Regarding public perception of
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spontaneous forest regrowth, in fact, this is generally negative in rural areas and more
positive in peri-urban landscapes [53]. Similar differences have been reported for Cinque
Terre NP and UNESCO sites among people actively involved in the agricultural sector
and people living in the same area but engaged in different job sectors [54]. Natural forest
regrowth can be perceived and associated with different features, from abandoned territory
to recovered land, even if significant differences regarding trade-offs and opportunities
seem to be correlated to the local situation [55]. In any case, forest surface expansion in
cultural landscapes is almost always perceived as a clear worsening of the local scenario by
local inhabitants, thereby affecting the aesthetic dimension [56–58]. Finally, unmanaged
forests developed because of secondary successions on abandoned pastures or croplands
are more subject to different natural hazards [59], especially in Mediterranean environments
where biomass accumulation increases the risk of wildfire [60–63].

5. Conclusions

Considering the findings of our study, is it possible to state that most of the forest
surface included in Italian protected areas has a clear cultural origin, being the consequence
of the abandonment of pastures and cultivated areas that occurred in the last 85 years. In
addition, in the past, most of the forests included in the current protected areas system were
regularly managed, often as coppices, creating a landscape mosaic of great heterogeneity
made of different land uses and different habitats. These habitats were therefore related
to the presence of cultural activities that have shaped the landscape over the centuries,
contributing to the high complexity of landscape mosaics and high levels of landscape-
scale biodiversity since different management practices lead to the formation of different
communities inside the same forest type. Through forest management, it is possible to
maintain a specific evolutionary stage of the forest, while natural succession leads the
forest to homogenize over time. With the cessation of most of the regular management
of these forests and the expansion of forest surfaces through secondary successions, the
landscape of protected areas has been affected by a progressive homogenization and by a
decrease in the variety of habitats related to the presence of different land uses and different
human activities.

Current planning in Italian protected areas should take into consideration that most of
the preserved forests are “cultural forests”, and that the application of traditional forest
management forms can be crucial for restoring and preserving a more articulated and
complex landscape mosaic. A highly diversified forest landscape mosaic could, in fact,
favor the creation and conservation of different habitats and microhabitats, which can favor
different flora and fauna species.

It is also necessary to consider that even if derived from a natural process of secondary
succession, new forest areas also possess traits derived from previous anthropic interven-
tions: the species that colonize the new areas derive in fact from the species present in
the surroundings, which in turn derive from a process of selection, if not of implantation,
due to the needs of the local populations. Furthermore, the soils that have been colonized
by new forests were modified by anthropic activities, as they were previously dedicated
to agriculture or grazing. For these reasons, it might be accurate to call them cultural
forests or semi-cultural forests, as their actual characteristics are also the consequence of
past anthropic activities. Italian forests have always been actively managed by the local
population, and only the maintenance of different and sustainable forest management
practices can counteract the homogenization of the landscape.
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