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Preface

by Yuka Makino!

'Food and Agriculture Organization of the United Nations

Building resilient communities and landscapes is an urgent global imperative, never
more so than now as the impacts of climate change increase. Communities worldwide,
especially those living in watersheds and whose livelihoods depend on these ecosystems,
can be particularly vulnerable to hazards of increasing magnitude and frequency.
Protective forests provide a barrier to safeguard these communities, while combatting
climate change.

The European Forestry Commission Working Party on the Management of Mountain
Watersheds (WPMMW), formerly called the Working Party on Torrent Control,
Protection from Avalanches and Watershed Management, was created by the European
Forestry Commission (EFC) of the Food and Agriculture Organization of the United
Nations (FAO) in its Third Session in 1950. The technical body was established in order
to study the technical aspects of torrent control and soil restoration in mountainous
regions, given that these were considered as challenges in the European region.

In June 1952, the first meeting of the Working Party was held in Nancy, France,
focusing on the issues related to torrent control and protection from avalanches. In
1970, during its 9th Session, it was concluded that the Working Party mandate should
be enlarged, comprising torrent control, protection from avalanches, soil and water
conservation in mountain regions, mountain land use with a special focus on forest
land, and the evaluation of benefits of mountain watershed management. In order to
encompass the new topics, the group adopted its current name — the “EFC Working
Party on the Management of Mountain Watersheds.”

The core vision of the Working Party is to promote sustainable development in
mountain watersheds with a view to enhancing resilience to climate change and natural
hazards, and to ensure the long-term provision of environmental services by watersheds
for both upstream and downstream areas. Its goals include supporting EFC member
countries to increase knowledge, enhance capacities and exchange experiences for the
sustainable management and conservation of mountain ecosystems, exchanging policy
advice on integrated approaches to sustainable mountain development and conservation,
building bridges between science and practice, providing on-site training and international
exchange for practitioners, and improving mountain livelihood systems and security
of mountain ecosystems.
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The Working Party has successfully established a dialogue among European mountain
stakeholders and allowed a common vision on best practices to promote sustainable
development and enhance resilience in mountain watersheds. It has played an important
role in international processes, including Chapter 13 of Agenda 21 (mountain ecosystems),
the implementation of the International Year of Mountains (2002) and the International
Year of Freshwater (2003), as well as commitments from Warsaw Resolution 2 Forests
and Water (2007) of the Ministerial Conference on the Protection of Forests in Europe
(Forest Europe).

The Working Party meets every two years in a host country. Each member country
is represented by a focal point who is directly nominated by the relevant ministry. The
dialogue among scientists and policymakers is one of the unique and particular features
of the group. Through the reports and presentations submitted for each session of the
Working Party, the member countries and the external observers from different regions
contribute to a flow of information on watershed-related issues. A number of inter-
sessional activities, including workshops, conferences and publications ensure that the
exchange of information between countries continues on a regular basis, especially within
the three Working Groups that the Working Party has (Forest & Water, Hazard and
Disaster Risk Management in Mountains, and the recently created Protective Forests).

In September 2019, focal points from 11 countries met in Innsbruck, Austria, for the
32nd Session of the Working Party. The session included presentations from each country
with an overview of protective forests and mountain watershed management in their
contexts. All participants emphasized the important role that protective forests play in
mitigating the impacts of natural hazards, such as avalanches, debris flow events and
mudslides, especially in mountainous regions. Each country also provided a national
report on its protective forests, which were compiled and are presented in this publication.

WPMMW explores the potential of managing mountain forests and watersheds to
reduce risk. Resilient watershed management is essential in achieving the 2030 Sustainable
Development Goals (SDGs) 11 (Sustainable Cities and Communities), 13 (Climate Action)
and 15 (Life on Land). In particular, SDG target 15.4 aims to ensure the conservation of
mountain ecosystems, including their biodiversity, in order to enhance their capacity
to provide benefits that are essential for sustainable development.

As the Secretariat, we are pleased to publish this collection of experiences regarding
protective forests. Given that climate change is affecting mountain forests and their
protective functions, influencing the occurrence of forest fires, precipitation patterns,
invasive species and changes in the tree line, it is paramount that the management of
mountain forests evolves in response to the changing conditions. In this sense, this
publication is an opportunity to share and learn from experiences across European
countries.
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Executive summary

The European Forestry Commission (EFC) Working Party on the Management of
Mountain Watersheds (WPMMW) recognizes the importance of improving collaboration
for the sustainable management of mountain watersheds and the urgency of addressing
climate and natural hazard risks. The present document combines contributions from
twelve member countries — Austria, Bulgaria, Czech Republic, France, Germany
(Bavaria), Greece, Italy, Norway, Poland, Slovenia, Switzerland, Turkey — and their
respective practices, legislation, history and experiences in relation to protective forests,
and how this varies both geographically and culturally across Europe.

The objective of this publication is to present the policy and management approach
of each member country on its protective forests. The goal of the member countries
is to increase the resilience of mountain forests and ensure the sustainability of their
protective functions for society. Each country report covers the following topics: 1)
definition of protective forests; 2) characteristics of the national protective forest system;
3) challenges encountered in the management and strengthening of protective forests,
including climate change impacts; 4) governance of the protective forest system; and 5)
monitoring and planning systems for protective forests.

The definition of protective forests (also referred to as “protection forests™) varies
among the countries. Nonetheless, most consider them as forested areas that provide
ecosystem services such as control of soil erosion and water retention, as well as the
mitigation of natural hazards, including floods, landslides and avalanches. Definitions
are mostly based on whether the forest fulfils a protective function for inhabited areas,
infrastructure, biodiversity or the soil. As such, countries identified the role of forests in
mitigating soil erosion in mountain watersheds as the key policy objective. The location,
altitude and/or social significance of the forest may further define its protective function.

The characteristics of the protective forest system are described for each country.
Indeed, the percentage of protective forests within the total forested area in each country
varies significantly, ranging from 1 to 87 percent. There is no uniform dataset or monitoring
for protective forest cover in the EFC region. The level of public attention and official
strategies differs between the countries and according to national circumstances. Largely
mountainous countries generally have a more pronounced protective forest policy. The
main species found in protective forests consist of fir, beech, spruce and pine species,
i.e. largely comprising coniferous forests, the exception being beech, a very important
native component of Alpine forests and in south-eastern Europe.

The main challenges for the management of protective forests are that they are often
even-aged and have limited diversity of tree species. These forests tend to have a higher
susceptibility to large-scale impacts from forest fires, windstorms and bark beetle
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infestation. Diverse land use is also a critical challenge. Agricultural use of the land in
some countries does not conflict with protective forest use as most protective forests are
in lands unsuited for agriculture, while in others, cattle grazing endangers the integrity
of the ecosystem services provided by these forests. Furthermore, some protective
forest areas suffer from browsing damage by game, while tourism and recreational uses
require special management measures. The level of conservation and/or extraction of
forest products from the protective forests also differs by country.

Climate change is considered a fundamental challenge by all countries. Protective
forests are largely in mountainous regions that are particularly affected by climate change.
Temperature rise, variations in precipitation, stronger storms and increased drought events
are the main hazards identified as having negative impacts on the protective functions
of forests. Moreover, increases in pest and pathogen outbreaks are expected, the main
concern being the impact they will have on the already vulnerable matrix of even-aged
forests with little species diversity. Changes in mountain zonation are expected, with
consequent variations in the biodiversity of forested areas.

Each country analysed its protective forest governance system and the existing laws
and institutions that manage protective forests. National forest strategies, framed by
international and European environmental conventions, are present in every country. The
country reports describe the legislations and policies regarding the use and management
of protective forests. The legislation is translated into regulations and management actions
carried out by regional or local authorities, or specific forestry national institutions.
Differences are observed between countries that have national or regional policies, which
give rise to inconsistencies in the management of forests between regions.

The analysis of ownership of protective forest land reveals large contrasts among
countries, ranging from a high percentage of forested areas being privately owned to
entirely publicly owned forests. Difficulties in the implementation of integrated strategies
exist where the majority of the forests are privately owned. Another identified challenge
is the fragmentation of ecosystems.

The financing for the management of protective forests in most countries comes from
European Union funds and national governments. Most reports mention that financing
for protective forests is generally available after disasters, because the funding obtained
is related to relief funds, and not specifically to the sustainable management of forests.

Monitoring and planning measures are implemented in order to manage protective
forests. Forest inventories are carried out via physical and geospatial methods, and
are used alongside maps of protective forest functions, hazard zones and watershed
classifications in order to prepare zoning maps. Regulations on the types of tree felling,
cutting and grazing are prepared according to the zoning maps.

Planning is implemented through both preventive and reactive measures. Preventive
measures are taken in order to enhance the protective effect of forests via sustainable
management. Afforestation, payment for ecosystem services and awareness raising
with the public are mentioned throughout the reports. Reactive measures involve
different types of monitoring and afforestation. The impact of game browsing on
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forest regeneration is studied in order to determine administrative hunting plans for
controlling the populations of hoofed game. Meanwhile, the impacts of pests and fires
are monitored in order to adapt management accordingly.

Research and communication are deemed key components of protective forest
planning by all countries. Efforts in communicating the importance of the protective
function of forests are being carried out by forest institutions, for example, producing
content for schools and creating outreach activities. Participatory approaches involving
stakeholders are also very important to minimize conflicts of interest.

Actions to address threats associated with climate change are being planned and
carried out using modelling of future scenarios for protective forests. New management
criteria point towards a change in the composition of forests, such as encouraging the
use of drought-resistant species. As such, finance and projects are envisioned to support
climate-adapted forest conversion.

In conclusion, the reporting countries confirm the importance of protective forests
for their territories and citizens. The forests provide protection to people, infrastructure
and nature, but require protection from land use and increasing climate fluctuations with
the associated risks, such as droughts, pests, storms and fires. Countries have defined,
characterized, and identified challenges inherent to their protective forests, and it is
through their appropriate governance, management and planning that the forests are
able to provide ecosystem services in a sustainable way. In the context of a changing
climate, the approach has to be revisited and adapted to novel and increasingly more
uncertain conditions. This review of reports from 12 countries shows that especially
mountain regions in Europe are facing common challenges and that different approaches
can be learnt from each another. We hope that this report may provide a basis for further
actions in transboundary and international cooperation for maintaining and enhancing
protective forests.






1. Editorial

FOREST PROTECTION AND PROTECTIVE FOREST: DIAMETRICALLY OPPOSED
OR MUTUALLY BENEFICIAL?

Florian Rudolf-Miklau' and Ansgar Fellendorft

tAustrian Federal Ministry for Agriculture, Regions and Tourism

Forests help stabilize the climate, sustain biodiversity and provide economic opportunities.
Hence, the strategic importance of sustainable forest management appears undeniable and
should be a top priority on the political agenda. However, reality reveals another picture.
The FAO Global Resource Assessment (FRA) 2020 Key Findings show that from a global
perspective, the loss of forested areas has increased, but the rate of loss has slowed down
(FAO, 2020). According to the International Union for Conservation of Nature (IUCN)
livestock, insects, diseases, forest fires and other human-linked activities have damaged
millions of hectares of Europe’s forests over the last years (IUCN, 2021). The main causes
of forest destruction are agriculture, the timber industry, mining, large infrastructure
projects such as hydropower plants and forest fires. Notwithstanding the major political
efforts to foster the concept of sustainable forestry, the social recognition of the benefits
and functions of forests remains limited in many countries, while conflict-related uses are
omnipresent. Indeed, in the light of global climate change, deforestation counts among
the emerging global threats for humanity’s life support system.

Not surprisingly, the protection of forests counts among the most important political
goals in nature conservation policy. Forest protection is concerned with the conservation
or improvement of forests and prevention and control of damage by natural or man-made
causes, such as fire, animals, insects, fungi, invasive plants and adverse climatic conditions.
Globally, human impact is, by far, the dominant reason for deforestation. Forest protection
seeks to prevent inter alia unsustainable farming and logging, forest soil pollution and
expanding city development caused by population increase and the resulting urban sprawl.
The benefits of forest conservation include biodiversity protection, non-timber products,
erosion control, water conservation, pollination, ecotourism, and other ecosystem services.

Hence, in many countries, policymakers put forest protection on a level with forest
conservation. The protective functions of forests for air, soil, water, biodiversity or
human living space are understood as a part of conservation. This integrated ecological
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perspective often leads to a segregation policy, separating woodland under strict nature
conservation from managed forest stands.

In contrast, countries with a longstanding tradition in forestry have developed a
divergent concept of sustainable forestry. According to this concept, forests perform a
great number of functions, both as an ecosystem and as a product of skilful human activity,
where nature is partly harnessed to fulfil people’s needs. The value of particular functions
of the forest is limited — an increase of one may occur at the expense of others. At the
same time, many functions are either co-dependent or linked together and may change
in time and space. Forests provide three major functions: (1) the protective function, i.e.
a stabilizing effect on the natural environment and resources, as well as a protection of
human living space from the impact of natural hazards; (2) the productive function, i.e.
mainly the provision of the raw material timber and non-wood forest products; and (3)
the social function, i.e. creating a favourable environment for health, jobs, livelihoods
and recreation for society.

Forest policy in Central Europe is oriented towards a multifunctional approach,
based on the idea of the compatibility of the different forest functions. The basic idea of
multi-functionality is that the socio-economic effects of forests and the satisfaction of
anthropogenic needs require a different kind of forest treatment, rather than a purely
ecologically-oriented conservation of natural forests. Both approaches are sustainable
in their own way and aim to avoid forest over-exploitation. However, the motives of
forest conservation are divergent, whereby the belief in the compatibility of humans and
nature contrasts with the requirements for a strict separation of natural space (wilderness)
and human habitat. This tension applies in particular to the terms forest protection and
protective forest.

Protective forest: a conceptual approximation

A “protected forest” is not the same as a “protective forest.” These terms frequently lead
to some confusion in European forest policy. This is reason enough to take a closer look
at and clarify the nature of the protective functions of forests.

The term “natural protective forest” is commonly associated with the capacity of
ecosystems to balance or buffer the action of natural hazard processes, such as floods,
droughts, snow avalanches, mass-movements or soil erosion. One of the most important
protective functions of forests relates to soil and water resources. Forests conserve water
by increasing infiltration, reducing runoff velocity and surface erosion, and decreasing
sedimentation, which is particularly relevant behind dams and in irrigation systems. Forests
play arole in filtering water pollutants, regulating water yield and flow, moderating floods,
enhancing precipitation (for example, “cloud forests” capture moisture) and mitigating
salinity. Multifunctional forest area with protection of soil and water as the primary
designated function refers specifically to the area of forests set aside for the purpose of
soil and water conservation, either by legal prescription or decided by the landowner or
manager. More specifically, multifuntional refers to soil and water conservation, avalanche
control, sand dune stabilization, desertification control and coastal protection. It does
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not include forests that have a protective function in terms of biodiversity conservation
or those in protected areas, unless the main purpose is soil and water conservation.

All forests and woodlands, including productive forests, play a protective role to
varying degrees and the protective functions can often be enhanced by an alteration of
the management regime. In view of the many protective functions of forests and their
increasing importance, there is a growing imperative for countries to gather, analyse and
present information on the extent and condition of forests with a protective function.
Especially in Central Europe, forestry spatial planning comprehensively deals with the
importance of forest functions in wooded areas and their priorities.

Forests where the protective function dominates are generally referred to as protective
forests. In the Alpine countries particularly, protective forest stands are mostly the
mountain forests above villages, roads and railways. These stands offer protection from
falling rocks, landslides and avalanches to the people in the valley. Protective forest is
not only important for the immediate area, as the forests in the mountain areas prevent,
for instance, flash floods and flooding in the lowlands. In forest law, protective forests
also include forests on steep slopes outside of mountain areas (i.e. road protective forests
forests, erosion protective forests), on unstable locations (i.e. flying sand) or next to water
(bank protection). In addition to the direct protection of the soil on which they stand,
protective forests also have protective functions against surrounding infrastructure (i.e.
noise protective forests), water bodies (groundwater protection and water retention, i.e. for
avoiding flood peaks) or crops (i.e. forests above vineyards prevent cold air flowing out).

Regardless of the conflicts of goals described ahead, forest conservation and the
protective function of forests can be compatible goals and part of sustainable forest
management. The central question is how far humans can or even have to intervene
in these forests so that they can adequately fulfil their protective functions and safety
requirements. In addition, the protective effect represents a social function of the forest
and thus a social value and an ecosystem service. A relationship arises between the forest
owner and the beneficiaries that can be represented in legal, economic or social terms.
Forest policy has to deal with this relation, in terms of evaluating the protective effects
for society, in balancing benefits and costs and in solving related conflicts.

Protective forests and a changing climate

Undoubtedly, forests are major carbon sinks with paramount importance for climate
change mitigation. Trees and forest soils fixate and store carbon from the atmosphere.
Conversely, the destruction of forest area leads to climate-harming greenhouse gas
emissions. According to the IPCC Report on land use, carbon emissions from deforestation
and associated land use change are estimated at 10 to 20 percent of the world’s total
human-induced emissions.

On the other hand, the impacts and effects of global climate change can be widely
observed in European forests: in Central Europe, for instance, infestation by the bark
beetle (mostly Ips typographus) has resulted in the loss of forest cover in entire regions,
with the tree line moving upwards or with the species composition changing due to
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different climatic conditions. Moreover, altered weather and precipitation patterns
have led to more frequent extreme weather events such as flash floods and storms. The
changing climate affects the protective functions of forests, increases the forest fire risk
in many areas, and in some mountain areas means that people need to adapt to a loss
of the protective effects of forests because of natural hazard-induced deforestation.
In addition, climate change affects the ecosystem services that forests provide for the
inhabitants of mountain and downstream areas. Thus, it becomes clear that new policy
and management measures have to be discussed, developed and adopted, in order to
secure sustainable protective forests in mountain areas and watersheds.

Protective functions of forests: an ecosystem service in the public interest
In general, ecosystems contribute in multiple ways to the sustainable mitigation of risks
for human life and the basic functions of existence. In this regard, natural protective
services (functions) of forests can be characterized as typical ecosystem services.
Ecosystem services are the services supplied by nature that humans use to secure
their livelihoods and nutrition. These services include, for example, fertile soils for the
production of food and raw materials, clean drinking water, protection against natural
hazards and providing recreational resources and spaces. As such, these services become
scarce with increasing pressure on the forests. The concept of ecosystem services pursues
an anthropocentric approach and focuses on people as the beneficiaries of ecosystem
services. From a legal perspective, protective effects provided by forest ecosystems,
which emerge from their natural conditions or processes, constitute positive economic
effects that spread from the source area, either directly to adjacent properties (parcels)
or even to remote spaces farther downstream. While the source area of these effects,
i.e. the protective forest, as a rule, is clearly assignable to a defined property (forest
ownership), the area where the benefits take effect is usually spacious and difficult to
demarcate. According to the prevailing opinion in European forest policy, protective
services related to natural hazards are considered as public goods or even a common pool
resource. Hence, it seems conclusive to treat them as public protective services, which
include the opportunity for everybody to consume the effects of forests “free of charge.”
According to the origin of protective services in forest ecosystems, private rights of
use and gains pertain to a specific treatment or maintenance in order to preserve the
protective effects that restrict the free use of forests and induce substantial costs. Hence,
theoretically the consumer of protection (beneficiary) owes the provider (forest owner)
amonetary compensation. An established system of remuneration of protective services
of forests presupposes cultural norms, such as a public consensus about the value of the
service and the rules of consumption enforced by law. Concerning ecosystem services
“in the public interest,”, the state has set up a rule- and compensation-based system in
most European countries that regulates the transaction (supply and demand) of forest
protective services and enables both providers and consumers to enforce their interests
and rights through injunction or compensation remedies.
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One means of resolving the matter is to devise a rule that allows one property owner
to force the other to change behaviour in land use. An alternative means of resolving the
competing interests is to establish liability principles that define a compensation, if the
owner of the protective forest uses the land incompatibly with the protective function
or if the consumer of protection alters the safety claims by increasing the risk. The
establishment of such a rule- and compensation-based regulatory system also comprises
limitations on the open consumption of protective effects of forests that particularly
prevent “free-rider” use without any compensation. This requires — according to the
definition of “common pool resources” — that the state sets up rules which regulate
the public access to natural protective services and takes into account the owners'
agreement regarding the use of the service. Furthermore, the system should also provide
incentives to the owners of the protective forests in order to invest in, use and maintain
their property (the protective forest) in favour of the provision of protective functions.

The obstacles stated above to a fair compensation-based transaction system are mainly
caused by market failure. Thus, it should be a prerogative of the state to regulate and
manage the provision and transfer of protective services. For this purpose, it is necessary
to assess the appreciation of the public concerning the protective effects provided by
forests.

Purpose of this publication

In theory, the protective functions of forests and their characteristics as ecosystem
services are adequately defined and clearly distinguishable from the forest protection
concept. However, there is little knowledge about the wide range of protective effects and
social appreciation in different European countries. The natural and social frameworks
and the specific protection interests of respective countries primarily shape political
concepts. In particular, the protective forest concepts of the Alpine countries differ
fundamentally from the protective forest services in the lowlands, in coastal areas or
in developing countries. Indeed, all that there is in common is the basic principle that
forests offer security of supply and protection. An international protective forest policy
has not yet been established at either the global or the European level. In the context of
the many challenges to protective forests, from anthropogenic pressures to accelerating
climate change, transboundary cooperation and exchanges, how best to preserve and
sustainably strengthen the importance of protective functions remains crucial.

In the framework of the EFC Working Party for the Management of Mountain
Watersheds (WPMMW), this publication compiles, for the first time, comparative
country reports about the different concepts of protective forest policy in Europe. It
includes socio-political requirements for the protective effects of forests, as well as for
policy and governance, and the current challenges. The compilation of protective forest
policy from 12 member states of the European Forest Commission (EFC) shows the
wide range of policy concepts and allows for comparison of common principles. The
abstraction of the heterogeneity of the protective services provided by European forests
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to the concept of ecosystem services, and the core issue of the relationship between forest
owners and the beneficiaries of protection, combined with the comparability of the policy
concepts, may create an important first basis for a European protective forest policy.
The role of the state as a regulator of this relationship in the public interest fea