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30th Session of the EFC Working Party on the Management of Mountain Watersheds 

22th to 24th September 2015, Pieve Tesino, Italy 

 

AUSTRIAN NATIONAL REPORT 

 

Balancing multiple demands of forest management in head-watersheds 

 

The multiple demands on Austrian forests with a focus on protection forest 

 

1. An interdisciplinary approach 

 

The broad spectrum of effects provided by forests ranges from safety of human habitats, the protection 

against soil loss and erosion, their function as a water reservoir and their air filtering capacity to the 

provision of resources, of areas for leisure and recreation as well as of habitats for plants and animals. 

Forests cover about 48 % of Austria’s federal territory and are thus of great importance to the 

maintenance and enhancement of biodiversity. However, forests represent also a viable economic 

factor for Austria (2014: total logging appr. 17 million cubic metres). They are predominantly 

privately owned and constitute the basis of life of many family farms.  

To be able to avoid conflicts of interest between the many forest “users”, interdisciplinary planning 

and control are a necessity. In Austria this is endeavoured by the Forest Dialogue resulting in Forest 

land-use planning. This comprises two key planning instruments: the Forest Development Plan and the 

Hazard Zone Plan (and the voluntary Technical Forestry Plan which is not relevant for this report and 

therefore not detailed). 

 

1.1. Forest Dialogue and Austrian Forest Strategy 2020 

 

To face these manifold interests in the utilisation of forests the Austrian Forest Dialogue was 

established in 2003. It is an open dialogue process which is open to all forest players. The focus is on 

the search for problem solutions for conflicts of interests arising in connection with forests. The 

Austrian Forest Dialogue provides the opportunity to exchange different positions in discussions in 

which stakeholders meet as partners to find a consensus regarding problem assessment and possible 

solutions for the support of sustainable forest management. 

The concrete objective of the Dialogue is to formulate strategies and measures that can be 

implemented on an operational basis on fields of action of relevance to forests. Around 90 state and 

private organisations representing the interests of environment and nature protection, sports, forestry 

and agriculture, the wood-based and paper industries, employee and consumer protection, hunting, the 

church, development cooperation, youth, science, education, energy management, the Federal 

Provinces and public administration participate in the bodies of the Forest Dialogue. 
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Until the end of 2015 all stakeholders will work to prepare the Austrian Forest Strategy 2020 in the 

framework of the Austrian Forest Dialogue. It is intended as an instrument to harmonise the multiple 

interests and demands on Austrian forests and to find solutions to possible utilisation conflicts. The 

overall objective of the Austrian Forest Strategy 2020 is to ensure and optimise the ecological, 

economic and social dimensions of sustainable forest management in a well-balanced way. Special 

attention is paid to the added value and the potential of the Austrian forestry and timber sectors for a 

"liveable Austria". With this in mind, the Forest Strategy 2020 is to help ensure the multifunctional 

services rendered by forests for present and future generations. 

 

Content of the Forest strategy 2020: 

For consistency with the Austrian Forest Report, the Austrian Forest Programme as well as national 

and international reporting obligations, the Forest Strategy is going to be structured along the 

following seven fields of action of forestry policy: 

1. Contribution of Austrian forests to climate protection 

2. Health and vitality of Austrian forests 

3. Productivity and economic aspects of Austrian forests 

4. Biodiversity in Austria's forests 

5. Protective functions of Austria's forests 

6. Social and economic aspects of Austrian forests 

7. Austria's international responsibility for sustainable forest management 

 

First, a vision for the Austrian forest policy will be defined, which may well remain valid beyond 

2020. In a second step, strategic goals are to be defined to operationalise this vision. Finally, the 

strategic directions and priorities of forest policy will be identified, taking into account present and 

future challenges in sustainable forest management and the success factors for the strategic goals. The 

Forest Strategy 2020 is prepared in line with the principles of a transparent, open and participatory 

policy and administration (good governance) and in accordance with the principles and rules agreed 

upon in the Austrian Forest Dialogue. 

The substantive work is carried out in four modules: „Forests.Economy.International affairs“, 

„Forests.Climate.Ecology“, „Forests.Water.Natural hazards“ and „Forests.Society.Knowledge“. 

 

1.2 Two key planning instruments of forest land use planning 

 

Forest Development Plan 

 

Presenting and describing the whole of Austria’s forests, the Forest Development Plan currently 

provides the most important tool for assessing forest functions of public interest. In the Forest 

Development Plan the following four effects of forests are assessed and described: 
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Forests in which the economic function is identified as the so-called "key function" (presently 62.5% 

in Austria) are forests in which the production of timber as a raw material is predominant and where 

thus none of the so-called non-market functions are of high significance. Forest areas on which the 

protective function dominates (presently about 29.7 %) can be subdivided into two different groups as 

regards the type of protection desired: 

In forests with a predominant beneficial function (presently about 6.7 % Austria-wide, with a rising 

trend) the influence of forests on the environment, notably on balancing the climate and the water 

regime, as well as on the purification and renewal of air and water has priority. The recreational 

function (in all Austria 1.1 %) is only identified as the predominant function in Forest Development 

Plan where there is no other function prevailing.  

 

 

 
 
Fig. 1: Forest Development Plan (data 2014) 

 

Hazard Zone Plan 

 

In Austria, a vast proportion of human habitats are affected by natural hazards. Floods, mudflow, 

avalanches or rockfall can become a menace to humans, the environment, property and economic 

assets. Knowing the extent of this threat is essential for the sustainable development of Austrian 

regions; for this reason particularly high priority is given to hazard zone planning. 

The Hazard Zone Plan is an area-based expert opinion on the risks due to torrents, avalanches and 

erosion in municipalities. It serves as a basis for the planning of control measures and for the 

assessment of their urgency. It helps the local building authorities, the local and regional area planning 
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and the security sector. The hazard zone plans that must be prepared by the Austrian Service for 

Torrent and Avalanche Control according to the requirements of the 1975 Forest Act must be provided 

by 2015 to the respective municipalities. 

The Hazard Zone Plan does not only consider individual events but represents the sum of all events 

that may occur and thus the sum of all hazards (floods, mudflow, avalanches or rockfall) that may 

occur in a certain location to which living space and transport areas are exposed. Taking into account 

the state of the art, the preparation of the plan requires comprehensive interdisciplinary assessment of 

the natural conditions prevailing in the area under survey. In addition to the "historical" approach 

(including the analysis of earlier events) and the evaluation of traces bearing "silent witnesses" from 

natural events, modern methods (e.g. numerical simulations) are increasingly applied. The provision of 

the Forest Act which requires that these draft plans have to be open for inspection by the public also 

assures the participation of the population concerned in the four-step review and approval procedure 

(development and internal coordination of the plan, preliminary technical review and review at the 

Austrian Federal Ministry of Agriculture, Forestry, Environment and Water Management). The 

Hazard Zone Plan has to be updated and adjusted in particular if the conditions in a catchment area or 

in the settlement area of the municipality change, if there are new findings as a result of disasters, or 

after the implementation of control measures. 

The Hazard Zone Plan is also available in digital form: At the website http://www.naturgefahren.at 

one can search for addresses, click on digital hazard maps and, with various zoom settings, check the 

risk for e.g. a property or real estate. 

 

 

Fig. 2: Area coverage of Hazard Zone Plans in Austria (data 03/2015) 

http://www.naturgefahren.at/
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2. Protection Forests in Austria 

 

As mentioned above, Alpine natural hazards constitute a security risk in many regions in Austria. 

Floods, mudflows, avalanches, slope movements and rockfall are threatening people, their living 

environments, their settlements and economic areas, transport routes, supply lines, and infrastructure. 

They constitute thus an important threat to the bases of livelihoods. The increasing settlement 

pressure, the opening up of transport routes in the Alps, as well as strong growth rates in tourism have 

brought about a considerable spatial extension of endangered areas and damage potential. This 

accumulates to an increased demand of protection and significance of healthy protection forests. 

Forests are indispensable for the protection of living areas in Austria and their protective function is of 

enormous increasing economic significance. About 70% of the total Austrian territory area is part of a 

torrent and/or avalanche catchments (about 12.000 torrent catchments and about 7.300 snow avalanche 

paths). Thousands of settlements and infrastructure facilities in Austria are protected against natural 

hazards (like debris flows, sediment disasters, snow avalanches, erosion, landslide events, rockfalls 

etc.) by forests what causes major strategic planning on a national and regional level in order to 

manage these forests effectively and to maintain their protective functionality. We have to consider, 

that only 38 % of the whole area of Austria is suitable for settlement. Without the protection function 

of forests about 50% of this living- and economic area in Austria would not be usable. The reasons 

why forests why forests in head-watersheds have a significant role to reduce natural risks can be 

summarized as follows: 

 Forests have a sustainable and resilient role in the protection against natural risks, if they are 

site-adapted cultivated. 

 Forests are the best possible kind of vegetation to reduce runoff- and erosion processes, for 

rock-fall protection and protection against avalanches. 

 Forests have a lot of additionally positive effects, as object protection effects and positive 

influence of the drinking water quality and –quantity. 

 

This importance of forests in head watersheds in the context of natural hazards is also one of the 

reasons why the Service for Torrent and Avalanche Control is located in the Forest division of the 

Austrian Federal Ministry of Agriculture, Forestry, Environment and Water Management. 

For many centuries, the Alpine region has been settled and managed in harmony with the elements, 

and using the protective function of forests is a traditional mitigation measure. Integral water and 

forest management is therefore an essential part of an overall strategy/policy to guarantee the high 

standard of quality of life in Austria. The targets of the protection forest policy in Austria may be 

summarised as follows: 

 Increasing the resilience of the forests against natural caused influences as well as climate 

change 
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 Optimizing the protection-capacity against natural caused risks considering the concept of 

sustainability  

 Strong focus on the potential protection function of object protection forests as an economical 

important element in the natural risk prevention 

 Minimise forest/game-problem 

 

Since the amendment to the Forest Act in 2002 protection forests are no longer divided into the 

categories of site-protection forests and protective forests but also into the new category of object-

protection forests. Whereas site protection forests protect their site, or rather themselves, object-

protection forests protect people, their settlements, constructions and cultivated land against 

elementary hazards and harmful environmental influences. On an area of approximately 820,000 ha of 

protection forest, which corresponds to about 20 % of Austria´s forest land, sub-alpine spruce forests, 

mountainous spruce-fir-beech forests, dwarf pine areas and larch-stone pine forests are dominant. 

However, regeneration is often missing in protection forests. On about half the protection forest area 

there are not enough young plants that could take over the protective function when the mature trees 

have become too old. There are many factors that impede successful regeneration, such as damage by 

game, forest pastures, excessive overgrowing with grass, erosion, or insufficient light due to a very 

dense canopy. 

 

3. Forest management in head-watersheds and challenges for protection forests 

 

The biggest challenge related to the management of mountainous watersheds from a forest and water 

management point of view is – beside the notable impacts of climate change especially in the Alpine 

range - ageing protection forests and lacking regeneration. In Austria the so called “Land Use 

Management Measures” have a long tradition for protecting human habitats from natural hazards. 

These projects combine silvicultural-, maintenance- and management measures and developments 

(paths, streets) with supporting technical measures. Technical support measures, for immediate effects 

of protection, are usually implemented in a first step, followed by silvicultural measures for a long-

term realisation of a stable protection forests. However there are problems in protection forest 

management such as overaged forests, missing regeneration (because of too high populations of 

hoofed game as deer and chamois), poor accessibility, unfavourable tree combination and poor vitality 

in case of the high altitudes. Therefore there are some conditions that have to be met to initiate these 

“Land Use Management Measure” projects: 

 the existence of an  interested part  (community,  site  owner, forest association etc.), 

 public interest on the realization of measures, 

 measures are mainly on S3- areas of the Forest Development  Plan (object protection), 

 ecological viable stock of game, consequently monitoring (measures are assigned), 
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 the separation of forests and pasture land and 

 the concentration on functional tree-species composition. 

 

Additionally one is confronted with several challenges during the practical implementation, such as: 

 extreme high attitudes, unstable sites, long snow period, 

 long project periods (15 – 30 years), long regeneration periods, 

 effect often long-term achievable (politically different to implement), 

 often not tolerable stock of game or 

 high costs, difficult to afford. 

 

In retrospect the first land use management measure in Austria were the big afforestation measures in 

the “Schmittenbach” (Zell am See, Salzburg), which were started in the year 1887. These projects are 

usually realised by the Service for Torrent and Avalanche Control and the National Forest Service in 

the watersheds of torrents and avalanches, as well as areas prone to rockfall. The legal foundation of 

these measures can be found in the Forestry Law of 1975, in the support program law for hydraulic 

structures for the financial handling (Wasserbautenförderungsgesetz 1985) and in the technical 

direction of the Service for Torrent and Avalanche Control. 

Another program with a similar aim focusses on silvicultural measures on a broader scale is the 

“Initiative: Protection Through Forests” (ISDW). This initiative for protection through forests 

serves to safeguard and enhance the protective effect of forests. Protection against natural hazards is 

provided by silvicultural measures which, if necessary, can be complemented by simple technical 

measures. 

In the Austrian Strategy for Protection Forest, and to implement the Mountain Forest Protocol of the 

Alpine Convention, the following objectives were agreed upon for the ISDW programme: 

 Optimisation of the object-protective effect of forests to a far greater extent than so far. 

 Stronger motivation for the management of forests having an object protecting effect, 

especially through fair, performance-related compensation within the meaning of the Alpine 

Convention/Mountain Forest Protocol.  

 Linking regional planning (district framework plans based on the Forest Development Plan) 

with site-related projections (detailed projects), dynamic district framework planning with 

regular re-adjustments. 

 Cooperation between the provincial forest service and the Forest Engineering Service in 

Torrent and Avalanche Control, with integration of science (Austrian Research Centre for 

Forests). 

 Introduction of an evaluable “traffic light system” for the status quo and the target status of the 

protective functions of forests with an object protecting effect. 
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 High efficiency of support through accompanying monitoring activities; standardised and 

efficient administration. 

 Funding security for the ISDW: The annual funds are provided by the financial partners within 

the scope of the agreements made. 

 Taking into account other funding opportunities concerning protection forests and 

optimisation of the requests from applicants through options on provincial level with 

simultaneous compliance with minimum standards applying on federal level. 

 

Both programs support the guiding principle of managing mountain protection forests: „An intact 

protection forest is the most sustainable and cost-effective protection system against natural risks“. 

 

4. International Cooperation  

 

Since mountain forests are faced with similar problems and framework conditions all over the world, 

Austria participates also in international efforts to develop joint strategies aimed at improving the 

condition of mountain forests and their protective function in the case of natural disasters. In addition 

to the initiatives for protection forests taken in the framework of FOREST EUROPE, the European 

Union or the Alpine Convention, Austria participates also in a great number of international projects 

dedicated to cross-border strategic cooperation between regions dominated by mountain forests. 
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Czech Republic 

  



MANAGEMENT OF MOUNTAIN WATERSHEDS 

IN THE CZECH REPUBLIC 

Josef Krecek 
 

 Czech Technical University in Prague                        

„Balancing multiple demands of forest management in head-watersheds“   

30th session of the EFC/FAO WP MMW, Pieve Tesino (Italy), 2015 



Central Europe (48-51 N, 12-19 E), Temperate climate: Dfb (humid  

                                                                 continental), Dfc (sub-arctic). 

Elevation:          from 400 to 1,602 m 

 

Forest land percentage:                             34 %  

Mountain forests:                  18,550 km2  (70 % of forested area)  

 

Even–aged spruce plantations                84 % 
Mean rotation period                                 115 years 
Annual harvest of timber                              6 m3/ha 
Natural regeneration                                   30 % of artificial r. 
 
 
Ownership of mountain forests: State          60 %  
                                                     Private       23 %  
                                                     Municipal   17 % 
 
Priorities: Commercial (75 %), protective (2 %) and special purpose (23 %). 

 

Controlling 38,000 km of streams, and 820 small water reservoirs. 
  

 

 

CZ MOUNTAIN WATERSHEDS: FACT SHEET 

 
 
 



1. Commerical forestry: 

  

a) Converting native forests - Common beech (Fagus sylvatica), Common 

silver fir (Abies alba), and Norway spruce (Picea abies) – to spruce 

plantations, during the 19th century, 84 % of forest stands. 

 

b) Clear-cut and heavy mechanisation, used in the 1980s and 1990s.  

 

2. Extreme acid atmospheric deposition (emissions of Sulphur and 

    Nitrogen): after the World War II, culminating in the late 1980s. 

 

3. Climate change impacts:  

    Water yield reduced: 10 – 40 %. 

    More intensive extreme events: rainstorms, flash-floods, and draughts. 

    Seasonal runoff changes: drop       (20 – 90 %) in the summer,  

                                              increase (30 – 50 %) in the winter. 

    Snow cover reduced:                        30 %. 

    Spruce stands endangered:              50 %. 

      

                                      

  

 

 

CZ MOUNTAIN WATERSHEDS : PROBLEMS 

 
 
  



RECOVERY FROM ACIDIFICATION 

UNEP (2005) 

SO2 

NO2 

NH4 

Schöpp et al. (2003) 

European emissions prognosed Risk of acidification in Europe 

1) Drop in S-emmissions, decreasing the open-field acid deposition. 

2) Reforestation, and stabilisation of headwater catchments. 

3) Recovery of aquatic ecosystems.  

4) Risk of the reversion (spruce plantations, rising N-emissions) 



RESULTS OF FOREST MONITORING  

Coniferous 

Deciduous 

0, 0 - I 

IIIa 

IIIb - IV 

Forest stands                              Damage classes (0 – IV) 



FOREST RECOVERY 

                     2004                                               2012 

 
Rresults of both, reforestation efforts and the natural regeneration  

(Figure: Watershed of the Souš Reservoir)   



STREAMFLOW CHEMISTRY  



LIMING LAKES AND WATERSHEDS 
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REVISION OF ACID DEPOSITION  

Annual fog deposition  

mm/year 

Additional deposition of nitrate 

J-1 catchment 

Additional deposition of sulphate 

Elevation >  



STANDARD SPRUCE CHRONOLOGY  

(1910 – 2012) 

  

A – „normal period“ (1910 – 1978) 

B –  air pollution and acidification (1979 – 1992) 

C – recovery (1993 – 2012)  
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MODIFICATION OF FOREST STANDS            

IN MOUNTAIN WATERSHEDS 

   -  Regulating the input of fog precipitation (elevation > 900 m). 

 

   -  Increasing water yield (slopes < 25o).  

 

   -  Controlling runoff genesis and soil erosion and (slopes > 25o). 

 

   -  Riparian buffer zones (width of cca 30 m) to control  

       the drainage network.                                        

To support water resources recharge (quantity and quality),             

to reduce the acid deposition, and to mitigate flood genesis: 



… thank you 
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I. The situation of French forests in head-watersheds 

 

In France, the National Forest Inventory defines two categories of mountain forest: 

- Medium mountain forest (between 600 and 1200 m) 

- High mountain forest (more than 1200 m) 

 

Of the total 16.2 million hectares of French mainland forest, 4.4 million ha (27%) are defined as 

“mountain forest”.  If we focus on high mountain forest only (more than 1200 m), the figure 

represents 1 million ha (6.5% of French mainland forest cover). 

 

Head-watershed forests can be divided into the following categories:   

- “state-owned RTM forests”, acquired and reforested by the French State from the beginning 

of the nineteenth century within the framework of a restoration of mountainous terrain 

(RTM) policy, managed by the ONF’s RTM department (411 000 ha, of which 63% are forest);  

- “state-owned forests” (outside RTM) and public forests governed by the jurisdiction of the 

Forestry Department and managed by the ONF;  

- Private forests not governed by the jurisdiction of the Forestry Department.  However, if 

these forests are defined as "protection forests”, they are governed by a specific forestry 

system (prohibition concerning forest clearing and the installation of infrastructures, and 

regulated forest management in relation to specific challenges faced).    

 

This report will present the specificities of forest management in head-watersheds in order to 

encompass ecosystem services in forests under the jurisdiction of the Forestry Department, i.e. 

public forests, required to establish an official 20 year forest management planning document: forest 

management planning (see part III.).   

 

 

II. A regulatory framework intended to encompass ecosystem services 

 

Even though the long term preservation of forest resources has been guiding the management of 

French public forests for the past few centuries, regulations, and especially management tools, have 

gone through substantial changes during the past decades in order to integrate new challenges such 

as biodiversity preservation and public access to forests.        

 

From a regulatory point of view: 

 Article L.1 of the forest code endorses the multifunctional character of forest management.  

 The National Guidelines for Management and Management Planning (ONAG) of public 

forests1  remind us that management planning of French public forests shall "ensure 

sustainable management of public forests in a perspective of economic development of the 

land, balancing rural and natural areas while satisfying social and cultural aspirations of 

present and future populations".  These guidelines enhance the role of protection forests by 

introducing an obligation to assess relevant issues.   

 The law for the modernisation of agriculture and fisheries of July 27th 2010 particularly 

emphasises forests’ protective role.  

 

 

                                                           
1 ONAG approved by the Minister of food, agriculture and fisheries, order of April 7th 2010 
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From an operational point of view, the forest management plan (“Aménagement forestier” in 

French), the main document of forest planning and strategy, guarantees the consideration of goods 

and services provided by forests.   Registered in the Forest management planning manual, it has 

been approved by the appropriate ministries (Ministry of Agriculture and Forests, Ministry of 

Environment). Methodological management handbooks have been elaborated for mountain forests 

to improve the consideration of these forests’ specificity, notably their role as protection forests 

against natural hazards.   

 

III. Forest management planning, guarantor of the forest’s multifunctional role 
 

In every management unit, following a detailed assessment of context and issues, the forest 

management planner defines the decisive function which will drive the principal actions of forest 

management (timber production, landscape enhancement, protection against natural hazards, 

biodiversity conservation, public access to the forest…) while taking into consideration all the other 

functions of the forest.  
  

In order to reach this goal, he implements a precise methodological framework, detailed in the Forest 

management planning manual. Please find below an example of a simplified and non-exhaustive 

methodological itinerary applied:  

 

 

  

PROPERTY 
. Surface area 
. Right-of-way  
. Concessions 

DECISIVE FUNCTIONS DELIVERED BY 
THE FOREST 

. Guidelines for land management 

. Timber production 

. Ecological function 

. Protection against natural hazards 

. Social function (landscape, public 
access, water resources) 
. Others (hunting, fishing, pasturage, 
archaeology and cultural heritage…)  
 

PREVIOUS MANAGEMENT 
. Harvesting/felling 
. Works 
. Other interventions 
. Regeneration  
 

NATURAL 
ENVIRONMENT 

. Forest site classes 

. Forest stands 

. Biodiversity 

. Balance between 
forests and game  
. Genetic resources  
. Natural hazards 
. Fire risk 

ASSESSMENT 

OTHER DECISIONS 
. Determining objective species  
. Treatments to be applied 
. Surface areas in need of regeneration 
and harvesting volumes 
 

OBJECTIVES AND ZONING 
. Producing while respecting natural habitats and 
landscapes 
. Protection of habitats of high ecological value 
. The forest’s social role 
. Protection against natural hazards 

KEY MANAGEMENT DECISIONS 

RESULT AND FORECAST 
. Predictable harvests 
. Income-Expenditure-General 
review 
 

PLANNED ACTIONS 
. Planned harvesting/felling 
. Provision for infrastructure and silvicultural works 
. Other actions (property management, studies, biological 
engineering, civil engineering, defence against forest fires, 
landscape actions and public access…) 

MANAGEMENT PLAN 
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The decisive function of the forest management unit is determined by the nature of the stakes 

(null/weak/medium/strong) on each site. The principal criteria taken into consideration for the 

evaluation of these stakes are:  

 

 
The function of timber production: 

 Potential of forest site classes 

(m3/ha/year) 

 Timber quality 

 

 

 

Ecological function: 

 Regulatory protection status 

(Natura 2000, National Park, strict 

nature reserve…)  

 Contractual protection and 

acknowledged naturalist inventories 

(Biosphere reserve, Regional 

Natural Park, RAMSAR wetland 

area, presence of a remarkable 

species…)    

 

Social function: public access to sites, landscape, 

water:  

 Public visitors 

 External visibility 

 Regulatory or contractual status 

(National Park, Regional Nature Park, 

presence of registered sites…) 

 Drinking water: presence of/proximity 

to drinking water catchments  

 

Function of protection against natural hazards: 

 Regulatory grading (state-owned RTM 

forest division, protection forest, Risk 

Prevention Plans…) 

 Acknowledged expertise (presence of 

an RTM site, avalanche area, zoning of 

protection forests)  

 
From “The National Guidelines of Management and Management Planning of State-owned forests”, 

September 2009. 

 
 

IV. The specificity of head-watershed forests for the consideration of ecosystem services  

 

Even though all forest areas provide multiple ecosystem services, forests in head-watersheds are 

considered to be of high ecological importance. Slopes and altitude are factors which considerably 

alter the physical and biological behaviour of ecosystems, making them particularly fragile and 

sensitive to human interference. In order to maintain the balance in these areas, it is recommended 

to specify each forest management action. 

 

 

The function of prevention and protection of natural hazards 

 

Concerning the function of protection against natural hazards, forest management planning will be 

based on the Hazard Control Index – HCI - (Indice de Maîtrise d’Aléa – IMA – in French), the only 

criterion able to confirm or deny the protective role of forest stands and to quantify it on a scale 

from 0 to 6. In this way, one may assess a forest stand's capacity to reduce the risk of socio-economic 

challenges threatened by one or several hazards, and subsequently determine silvicultural operations 

to maintain or strengthen its protective function. Calculations are based on a rating grid fixed by ONF 
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RTM department and ONF, building on works carried out by the IRSTEA2, of which the indicators (% 

of plant cover summer/winter, density, diameters) depend on the hazard under consideration (rock 

fall, avalanches, surface erosion, torrential floods, landslides). This index is particularly, but not 

exclusively applied to mountainous areas where many forests have a protective role (as decisive 

function).    

 

In view of aging RTM plantations, most are more than a century old and the task of renewing forest 

stands and maintaining their protective role is substantial. In order to determine the HCI, the first 

step to be taken is therefore to target forests with an important protective role.  This is the objective 

of the “Renewal of Protection Forest Stands Programme” ordered by the Ministry of Agriculture and 

Forestry in 2007.    

 

The programme’s first phase was achieved in 2011 and concerned hazard zone mapping of 555 600 

ha of state-owned forest. Results from the programme showed that 7% of RTM forests could be 

defined as high protection potential. These forests will be prioritised in terms of HCI determination 

and silvicultural procedures to renew protective forest stands.  

 

The programme´s second phase, currently under preparation, will outline the implementation of 

protection forest renewal procedures according to the grading based on the determination of the 

HCI within forest stands of high protective value.  Costs related to operations in RTM forests in these 

sectors are estimated at 3 to 4 million euros per year.  

 

The other functions of mountain forests 

 

Timber production 
 

Mountain forests are characterised by a substantial accumulation of standing timber. The average 

volume per hectare exceeds the national average by 20%, which clearly demonstrates the under-

exploitation of mountain forests. 

Timber production is high in the Vosges, the Jura and to a lesser extent the Massif Central. In the 

other mountain massifs (Alps, Pyrenees), harvesting is confronted with higher altitudes and steep 

slopes, which create unfavourable conditions for the timber industry. The Corsican mountain massif 

and the Southern Alps are under the permanent threat of fire, adding a risk factor to forest activities. 

The forest may be of substantial local importance, but the timber industry represents less than 2% of 

total employment. The rural economy in mountain massifs has shifted towards the tertiary, health or 

tourism sectors. 

 

Forest management and social expectations 
 

The relief in mountain areas provides for multiple viewpoints, making silvicultural operations 

extensively more marked than in the lowlands due to the fact that they are much more visible. Forest 

workers take landscape factors into account by implementing a grid to measure landscape sensitivity 

as well as potential impacts of future silvicultural operations. Forest operations will be adapted 

according to evaluated risks involving, if needed, a landscaper and consultations with local 

stakeholders (elected officials, players in the tourism industry…).  

 

 

                                                           
2 Institut national de recherche en sciences et technologies pour l'environnement et l'agriculture 
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Forest management and biodiversity conservation 
 

French mountain massifs represent 30% of the national mainland territory and are one of France´s 

richest areas in terms of natural heritage: 

 47% of all plant species and 87% of protected mammals in mainland France are found in 

mountain areas. 

 Some 30% of the total area of all mountain massifs is protected against 12% at the national 

level, and 89% of national territory under high protection is located in mountain areas 

(National Parks, Nature Reserves and Strict Nature Reserves).  

 5 of 7 National Parks, a quarter of all Nature Reserves and half of all Regional Nature Parks in 

mainland France are located in mountain areas.  

 

The rules of forest management which are applied within these protected areas vary according to the 

level of protection and the location of the specific forest area, from policies of non-interference to 

silvicultural operations in consultation with administrative entity of these areas. 

 

Outside of regulated protection areas, public forest authorities’ aim at biodiversity conservation by 

implementing rules of good practice during timber marking, logging and silvicultural operations.   

Silvicultural mountain guides (northern and southern Alps) have inventoried 24 remarkable forest 

habitats and actions to be implemented in order to preserve these areas (no silvicultural operations, 

favouring certain rare species, opening up of the landscape…). 

 

The strategic role of mountain forests with regards to water  
 

French mountain massifs act as the country’s water reservoirs. However, despite its apparent 

abundance, natural drinking water may be rare in mountainous areas. The objectives of water quality 

conservation and improvement (e.g. protection of catchment areas, water treatment), including the 

role of forests, has received particular attention in the past few years. Mountain water is an 

important asset for economic development, but at the same time it can be the origin of water use 

related conflicts.  

 

 

Conclusion 

 

In accordance with the alpine convention´s mountain forest agreement, ratified by France, the 

multiple functions of forests have been an acknowledged concept for a long time.  However, in order 

for mountainous forest ecosystem services to be fully appreciated, a number of specific tools have 

been developed and implemented which quantify such services and orientate silvicultural 

interventions. In some cases, such as protection forests, it is necessary to give priority to silvicultural 

actions in a context of budgetary constraints.     

One of today’s great challenges in head-watershed management is to balance ecosystem services 

provided by forests. A key element for meeting this challenge is to involve local stakeholders and 

different users of forest resources through consultation and dialogue.  
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Italy 

  



Roberto	  Togne+	  



Na$onal	  forest	  cover 	   	  36.2%	  
Public	  property 	   	   	  33.9%	  
Coppice	  stands 	   	   	  53%	  
Forest	  under	  protec$on 	   	  27.5%	  
Hydrogeological	  protec$on 	   	  86.6%	  
Forest	  planning 	   	   	  15.7%	  
Tourists 	   	   	   	  5.9%	  
Mountain	  forests 	   	   	  34.7%	  
Other	  woodlands	  in	  mountains 	  16.1%	  

Mountain	  forests	  in	  Italy	  

+20%	  in	  the	  last	  20	  years	  



Cri6cal	  issues	  

Non-‐wood	  products	  and	  services	  from	  forests	  
—	  related	  to	  conserva$on,	  water	  and	  soil	  
protec$on,	  recrea$on	  or	  climate-‐change	  

mi$ga$on	  and	  adapta$on	  —	  are	  now	  excluded	  
from	  the	  market	  



•  Ar6ficial	  forest	  composi6on	  

•  Inadequate	  standing	  volume	  

•  Poor	  wood	  quality	  

•  Low	  site	  fer6lity	  

‘000	  

Regional	  specificity	  -‐	  North	  

•  Innova6ve	  forest	  management	  

•  Increased	  mixed	  forests	  

•  Decreased	  clear	  cu+ng	  

•  More	  natural	  composi6on	  

•  Effec6ve	  forest	  roads	  

•  Grazing	  regula6on	  changes	  

‘900	  



Regional	  specificity	  -‐	  South	  



Sassolungo	  –	  3178	  m	  a.s.l.	  

Monte	  Amaro	  –	  
2793	  m	  a.s.l.	  



Italy:	  a	  territory	  at	  risk	  



Mapping	  of	  LUCC	  

Na$onal	  Inventory	  of	  Land	  
Use	  (IUTI),	  a	  key	  instrument	  
for	  accoun$ng	  removals	  and	  
emissions	  of	  greenhouse	  
gases	  (GHG)	  associated	  to	  
land	  use,	  land	  use	  change	  and	  
forestry	  (LULUCF)	  ac$vi$es	  
elected	  by	  Italy	  under	  the	  
Kyoto	  Protocol	  

Transi6ons	  matrix	   LCC	  fluxes	  



(1)  To	  create	  knowledge	  and	  competence	  base	  for	  integra$ng	  interna$onal,	  na$onal	  and	  
local	  levels	  in	  par$cipatory	  decision	  and	  planning	  processes	  

(2)  To	  provide	  recommenda$ons	  for	  new	  coherent	  policy	  instruments	  and	  management	  
strategies	  as	  well	  as	  decision	  support	  tools	  

PHASE	  1:	  Mapping	  and	  analyses	  on	  various	  levels	  of	  
key	  social,	  ecological	  and	  technical	  factors	  (barriers	  
and	  drivers)	  	  
PHASE	  2:	  Par$cipatory	  scenario	  development,	  
modeling	  and	  impact	  analyses	  	  
PHASE	  3:	  Policy	  back-‐cas$ng	  for	  implementable	  
policy	  instruments	  and	  integrated	  forest	  
management	  strategies	  

Future-‐oriented	  integrated	  management	  of	  European	  forest	  landscapes	  

Projects	  at	  the	  na6onal	  level	  



Asiago	  municipality	  forest	  area	  
5,900	  ha	  managed	  forests	  
28%	  beech	  forests	  
26%	  Norway	  spruce	  forests	  
Mainly	  oriented	  to	  $mber	  produc$on	  
Addi$onal	  services:	  regula$ng	  and	  cultural	  	  

Collemeluccio-‐Montedimezzo	  
Biosphere	  Reserve	  
637	  ha	  managed	  forests	  
50%	  both	  beech	  and	  Turkey	  oak	  stands	  
(Montedimezzo)	  
Silver	  fir	  (70%)	  and	  Turkey	  oak	  (30%)	  
stands	  (Collemeluccio)	  
Mainly	  oriented	  to	  biodiversity	  
conserva$on	  and	  habitat	  protec$on	  	  

North-‐western	  area	  of	  Etna	  mountain	  Natural	  
Park	  
7,000	  ha	  forested	  
23%	  deciduous	  oak	  forests	  (mainly	  downy	  oak)	  	  
16%	  holm	  oak	  forests	  
10%	  beech	  forests	  
Mainly	  oriented	  to	  balance	  $mber	  produc$on	  (from	  
small-‐scale	  proper$es)	  with	  biodiversity	  conserva$on	  	  

Italian	  case	  studies	  



Impacts of LUCC on the 
Italian landscape 

The priority  to map and 
assess LUCC and their 
effects on ES provision 

Support policy makers 
(land use policy, 

planning, management, 
investments, etc.) 

Developing	   innova$ve	   mul$-‐scale	   approach	   and	   tools	   to	   monitor	   ES	  
provision	   in	  Mediterranean	   forests,	   inves$ga$ng	  ES	   trade-‐offs	  and	   the	  
rela$onships	  between	  ES	  indicators	  
	  
-‐  Cuang-‐edge	  sta$s$cal	  methods	  for	  the	  spa$al	  es$ma$on	  of	  ES	  

indicators	  on	  the	  basis	  of	  data	  at	  mul$ple	  spa$al	  scales;	  

-‐  Wall-‐to-‐wall	  maps	  on	  ES	  provision	  will	  	  be	  derived	  across	  a	  range	  of	  
spa$al	  domains;	  

-‐  Detec$on	  of	  spa$al	  and	  temporal	  changes	  of	  ES	  provision	  within	  
the	  $me	  horizon	  of	  	  forest	  and	  environmental	  planning.	  

Projects	  at	  the	  regional	  level	  



Molise	  Region	  	  
4,438	  km2	  
33%	  Forest	  cover	  	  

High	  level	  of	  wilderness	  

Ecosystems	  
variability	  

Relevance	  for	  local	  
Communi:es	  

Sicilian	  Region	  
25,832	  km2	  
13%	  Forest	  cover	  	  

Molise	  and	  Sicily	  case	  studies	  



Thanks	  
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1. Introduction  
Forest areas, as an element of the landscape, are extremely important for nature and 

the human. Forests in Poland cover 91 210 km
2
, nearly 30% of the country. The ownership 

structure of forests is as follows: 77.5% state-owned forests, 18.5%, private forests 4% is 

public forests (2% of the national parks, 0.9% communal forests and 1.1% other). The 

condition and health status of Polish forests, in addition to social and economic conditions, 

depends largely on the abiotic environment, including the water resources. The importance of 

the water factor in forest management is commonly known, and the need for water 

conservation is not in doubt. Evidence for this is status of water protection forests on 19.8% 

area of the state forest. 

In Poland, since 29th Session of Working Party which has been held in 2013 in 

Montgenèvre, France, there wasn’t any major extreme natural disasters. There was no large 

floods, compared to those that occurred in 1997 and 2010. Locally Carpathian forest damage 

occurred in 2014 as a result of strong winds. The most damaging phenomenon in 2015 was a 

record high air temperatures during the growing season, which was accompanied by low 

rainfall. This hydrological and soil drought could be the reason of negative phenomena in the 

forests in the next years.  

Forests perform many ecosystem services, but in contrast to the lowland forests, 

specific feature of Polish mountain forests is their important role in protecting of soil and 

water. In  this report, the main attention was also paid on these issues.  

 

2. Current events and projects 

2.1. International conference Forest and water  

Relations between the forest and water cover a wide spectrum of different phenomena 

and problems. They depend on local, regional and global, of abiotic and biotic factors, as well 

as social and economic conditions. Forestry and water management involve interactions, 

which are the effects of water conditions in the forest decisive for the development and 

condition of the forest ecosystem, as well as deciding on the formation of water resources in 

terms of both quantity and quality. This is important not only for forest ecosystem, but also 

for water management in river basins. List of the most important problem areas in the forest 

and water area was defined in the Warsaw Resolution "Forests and Water" adopted during the 

Fifth Ministerial Conference on Protection of Forests in Europe, held in Warsaw on 5-7 

November 2007. Implementation of Resolution requires, inter alia, conducting 

interdisciplinary research (hydrology and biology of forest, water management), monitoring 

changes in water resources, improvement of legal basis forestry and water management, 

development and application of economic tools (including payment for ecosystem services), 
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strengthening intersectoral cooperation at the local level, national and international adaptation 

of forests to projected climate change, and to increase public awareness of the importance of 

the relationship between forest and water.  

In order to analyze these problems, and to determine the extent of necessary studies 

and activities aimed at greater integration of sustainable forest management and water 

management international conference "Forest and water" was organized in 1998 in Cracow 

and later two similar conferences: in 2002 in Ustroń and 2008 in Mrągowo. IV Conference 

"Forest and Water", which took place in Smardzewice on 16-18.10.2013 was their 

continuation. The conference was organized by the Forest Research Institute in collaboration 

with the Directorate General of State Forests, Regional Directorate of State Forests in Łódź, 

University of Agriculture in Cracow and University of Technology in Cracow. The aim of the 

conference was to exchange current research results, and the views of researchers, experts and 

practitioners on the relationship between forestry and water management. Within its 

framework there were presented experiences from large projects currently implemented in 

Poland by the National Forests in order to improve water conditions in lowland and mountain 

forests. The conference brought together researchers and practitioners from Latvia, Germany, 

Finland, Slovakia, Italy, FAO in Rome and scientists from Polish universities, research 

institutes as well as forest administration staff. The conference program included four 

sessions: 

 Small-scale retention in the forest, 

 Forest and water quality, 

 Forest, water resources and climate change, 

 Sustainable forest and water resources. 

There were presented 29 papers and 11 posters. The following issues were considered by 

conference participants as important and requiring further research and implementation 

works: 

 proper exploitation of water infrastructures in forests,  

 monitoring system of hydrological phenomena in forests, 

 tools for the evaluation and proper compensation of non-productive services provided by 

forest management, 

 implementation process of EU Directives on water resources with cooperation of water and 

forest administration. 

The conference was ended with study trip connected with presentation of a new natural 

retention measures realized in the years 2011 – 2013.  

 

2.2. Implemented projects 

2.2.1. Natural retention measures 

Since the 80s the water conditions in the Polish forests were affected by an increase of 

air temperature, and also due to the increased frequency of extreme hydrological phenomena, 

causing droughts and floods, as well as local flooding or desiccation. All these factors play 

important role in initiating serious consequences for forests health like forest gradation of 

insects. In previous reports prepared for the sessions of the Working Party were presented two 

projects connected with improvement of water conditions in forests carried out since 2007: 

- “Increasing retention and preventing floods and droughts in forest ecosystems in lowland 

areas”, 

- „Counteracting the effects of rainwater runoff in mountainous areas. Increasing retention 

and maintaining streams and associated infrastructure in good condition” . 

Conference summarizing both terminating projects was held in June 2015 in Warsaw. 

The project connected with the mountain forests were attended by 55 forest districts of 4 

regional directorates of State Forests (Wroclaw, Krosno, Cracow and Katowice). The total 
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value of the project amounts over EUR 43 mln. The aim of the project was the protection of 

soil and water in the mountain forests by limiting runoff on slopes and increasing natural 

water retention. The project included the approximately 3500 various environmentally 

friendly structures whose task was also to maintain watercourses in good condition. 

Participants of the conference highly evaluated the results of the projects. These projects are a 

very good example of balance between the forest ecosystems services, forestry management 

and water management. In the period 2014-2020 it is planned to continue projects related to 

water resources in the forests as a part of activities connected with  adaptation of forest to 

climate change. 

 

2.2.2. Restoration of patency of the ecological corridor in the rivers  

In many mountains streams there are hydraulic structures, whose task is to reduce 

channel erosion. These structures have a negative influence on the biological life in 

watercourses limiting or preventing the migration of fish and other organisms. Recently many 

such measures is being modernized to create ecological corridors in streams. The project 

"Restoration of patency of the ecological corridor of the river valley Biała Tarnowska" is one 

from many samples of such activities. 

The project was implemented in 2010-2014 and included the investment activities for 

the continuity of the biological corridor and improving the living conditions of organisms in 

rivers and floodplains. This was done in terms of valuable and endangered natural habitats - 

gravel and riparian vegetation, water zone characteristic species - fish and mussels and shore 

zone - amphibians. Within the project there were removed barriers to migration of aquatic 

organisms in Biała Tarnowska river, performed reintroduction of salmon, restoration of 

amphibian and  mussel population. There was carried out a restoration of forest and scrub 

vegetation in floodplain as well as actions have been taken to increase public awareness on 

the issues connected with the project. The total value of the project amounts over EUR 4 mln. 

Monitoring confirmed the achievement of intended purpose of the project. The cumulative 

effect of the realization of these investments was to recreation of  an ecological corridor with 

a length of 41 km for 21 species of fish in the lower part of the river and  reconstruction of 10 

km section of a barrier-free for 11 species of migratory fish in the upper part of river where 

previously numerous hydraulic constructions occured. 
 

2.3. Research projects  

2.3.1. Research on genetic diversity 

Significant contribution of forest in hydrological characteristics of watershed 

ecosystems depends strongly on continuity of forest cover. The large-scale decline of Norway 

spruce forests in the Beskids led to deforestation on vast continuous areas of mountain 

watersheds. Majority of spruce stands in the Beskids have become totally disintegrated or 

strongly decimated, leaving however spontaneously developed  regeneration. As the number 

of trees taking part in this forest reproduction event could be limited due to the forest decline, 

concerns arose over a loss or reduction of Norway spruce genetic resources in next 

generation. In fact, maintenance of high genetic diversity in progeny of declining stands will 

be crucial to fitness and adaptability of future forests, thus guaranteeing multiple ecological 

services. Research on genetic diversity in naturally regenerated progeny of declining spruce 

stands was conducted in the Beskids. Using nuclear microsatellite markers the genetic 

assessment of self-seeded progeny was carried out in comparison with their maternal stands at 

the initial stage of decline. The aim of the study was to determine whether the genetic 

variability in maternal populations was transmitted to progeny despite the forest decline. As a 

result of conducted research, a negative impact of spruce forest decline in the Beskids on the 

genetic diversity of its natural regeneration was not observed. Progeny populations 



4 
 

maintained similarly high level of genetic diversity (objects: Bukowiec h=0,930; Zapowiedź  

h=0,920;  Skrzyczne  h=0,924)  as  parental  populations  (objects: Bukowiec  h=0,925; 

Zapowiedź h=0,912; Skrzyczne h=0,878);  more  over a slight enrichment of progeny genetic 

pool with relation to parental generation was noticed in every case. Genetic identity of parents 

and progeny populations was also high in most of investigated stands. It seems that the 

potential effects of genetic drift and inbreeding resulting from Norway spruce forest decline in 

the Beskids were counterbalanced by predominantly outcrossing mating system and a high 

gene flow from the residual and surrounding trees. Results of the study indicate that genetic 

variation of declining spruce stands from the Beskids was successfully preserved in natural 

regeneration of these stands. High level of genetic diversity found in self-seeded progeny of 

declining spruce stands suggests that they can be used in the process of forest regeneration in 

the Beskids without concerns for the impoverishment of genetic resources of future forests. 

 

2.3.2. Methodical studies on water management plan 

In recent years, especially in the period 2007-2015, in the forests under administration 

of the State Forests many hydraulic structures were built and modernized. A further problem 

is their proper use and maintenance. Foresters should have information concerning the range 

and perform of the necessary exploitation works, as well as about the needs for modernization 

of existing water infrastructure or the necessary investments in the future. The water 

management plan for forest district should fulfill this role. It should be developed in a 

comprehensive manner taking into account the circulation of water in scale of river basins. 

The necessity of developing water management plan is particularly necessary in the areas, 

where water conditions significantly influence forest habitats. Forest Research Institute has 

been undertaken works to determine the methodology for performing such plans using 

modern numerical techniques (hydrology models) and spatial information systems 

(photogrammetry and laser scanning) to facilitate the inventory of water infrastructure, 

analysis of their functioning and forecasting changes in water resources under influence of 

different climatic conditions. The project will result in detailed instructions of execution and 

implementation of water resources management plans as well as the sample plans for two 

forest districts. 

 

2.3.3. Monitoring of hydrological catchment areas affected by ecological disasters 

The results of many years of hydrological research conducted Forest Research Institute 

showed the presence of periodic trends in rainfall and runoff water from the catchment 

forests. Very interesting are the interactions between forests and water in catchment areas 

affected by the ecological disasters.   

The factor which initiated the ecological disaster in the Izerskie Mountains in the 

1970s was a long-term impact of industrial emissions. They caused the resilience of trees to 

break down and made them vulnerable to insect pests and pathogenic fungi. In turn, the large-

area deforestation which started in the Silesian Beskid Mountains at the end of the 1990s was 

caused by an outbreak  of the Scolytinae which occurred after longer dry periods. The long-

term hydrological research  (1982-2012) in the Izerskie Mountains, in the catchments of the 

streams Czerniawka, Płóczka and  Ciekoń (their forest cover rate diminished by 4%, 9% and 

more than 40%, respectively) demonstrated that the deforestation had increased water runoff 

from the catchments, reduced the time needed for high water levels to emerge and persist and 

also enhanced them. As a result of the removal of the vegetal cover, water runoffs caused 

surface and rill erosion, which at places turned into gully erosion. In the period of the forest 

restitution, the hydrological parameters changed (the runoff rate in the Ciekoń catchment 

which was 0.79 in 1993 to 2000 fell to  0.7 in 2001 to 2008), and so did the quality of the 

runoff waters. 
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Since 2000 the hydrological research in the Silesian Beskid Mountains has been 

carried out in the catchment of the Bystra stream at the Gałchówka profile and its two sub-

catchments Złotnica A and Złotnica B. The dieback of the spruce stand which had originally 

overgrown 90% of the surface area of the catchment of the Bystra stream first came in the 

catchment Złotnica B facing south. Already at the beginning of the hydrological exploration, 

this catchment had lost about 30% of its stands. The dieback of the trees substantially 

accelerated after 2003, which was the driest year in that period, in particular in the catchment 

Złotnica B (50% of the surface area), and the tree dieback process started in the catchment 

Złotnica A facing southeast. In 2007, at the beginning of the growing season, a severe drought 

occurred, which was preceded by the dry autumn of 2006. When dead trees had been removed 

the forest cover rate in the catchment reached 10%. The research demonstrated that the tree 

dieback had occurred as rainfalls decreased in the summer semesters and water runoff 

increased in the winter semesters. At the same time, the runoff rate and the volume of high 

water systematically grew. The large importance of the condition of forests for the runoff 

formation is evidenced by the enhanced runoff rate in the sub-catchments of the Bystra stream 

- from 0.68 to 0.83. Important changes were also found in the chemical composition of the 

waters running off from the catchment in the different periods of its deforestation. 

 

3. Summary 

In terms of water conditions in the Polish mountain forests there are different 

situations. There are several years or shorter drought periods, as well as years of rainfall much 

higher than the average of the multi-year.  In mountain forest permanent water scarcity occurs 

in 10% and periodic in 90% of forest districts. Damage to forests caused by drought are 

difficult to determine  because they include direct and indirect damages. An important 

problem in the mountain forests is surface runoff causing damage due to sheet and channel 

erosion. Climate change is creating a threat to forests, because the life time periods of trees 

cover period of decades. The biggest threat will create cumulative effects of warming and 

reduce rainfall during the growing season at the same time increased evaporation. In addition, 

shorter and milder winter means that trees can’t  be prepared for the frost, which can happen 

even during the warmer winters. In warmer winters there is also higher risks of insects 

gradations. Water shortages combined with a higher temperature also increases the threat of 

forest fires. 

Forecasts related to water resources in forests may also be affected by other factors such as 

changing the ownership structure of forests or forestry economic situation. However, today 

these factors are difficult to predict. 

The risks and consequences associated with excess water can be significantly reduced, 

by properly maintained drainage devices. Much more dangerous for the forest are water 

shortages especially for younger stands. It should be stressed that the drying is one of the 

main factors initiating spiral forest disease, which can result in large-area ecological disasters. 

It can be stated that in perspective 2030 year, in order to reduce the amplitude of changes in 

water conditions to forest habitats, to reduce the negative effects of extreme events that occur 

periodically and to mitigate the effects of projected future climate change, it is necessary:  

- to continue activities aimed at improving the existing and often neglected water measures in 

forests as well as continue to invest of new  retention facilities with consideration of past 

experience in the planning, implementation and operation of water systems, 

- to take into account the need of water management plans for the proper use and maintenance 

of water infrastructure, 

- to develop tools for evaluation of services related to water resources and create mechanisms 

to obtain appropriate compensation for these services, 
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- to implement a system of hydrological monitoring in the forests for providing information 

about qualitative and quantitative changes in water resources, 

- to strive to increase the integration of water management in forests with a national system of 

water management,  

In conclusions, it can be stated that all interventions aiming the regulation of water conditions 

in forests should take into account the following principles: 

- complexity (deliberate, rational and holistic treatment of surface and groundwater 

resources), 

- cohesion (“the principle of common interests" which means cooperation of water users in 

order to obtain maximum social, economic and environmental benefits), 

- precautionary (the use of such methods of water management that will not cause harmful 

effects in conditions of uncertainty changes in environmental and economic factors).       
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Current Status Hazard Maps 2015 

Available hazard maps in % of the area  

Slides 

Floods Avalanches 

Fall  

Degree of 

realisation 
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ProtectBio: Aims 

1. Assess the effects of biological 

protection measures in such a way 

that they can be compared to the 

effect of technical measures with 

the same objectives. 

2. Evaluate if the principles for 

technical protection measures as 

defined in the guideline PROTECT 

can be applied for protection 

forests. 

3. Development of a method to 

evaluate the relevance of biologic 

protection measure 

4. Quantify the significance of biologic 

protection measures 
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Further development of guidline for silvicultural 

interventions in protective forests: Rockfall 

 

Tool: http://www.ecorisq.org/rockfor-net-fr 
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Further development of guidline for silvicultural 

interventions in protective forests: channel slopes 
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Research project: driftwood 

• Project “Driftwood management along channels – a practice-oriented 

research project” 2015-2018  

• Aims:  

1. Developing scientific foundations to meet the challenges 

associated with driftwood management along channels 

2. To put the scientific knowledge to the practice 
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Thank you for your attention! 
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