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Austria 
  



EUROPEAN FORESTRY COMMISSION 

WORKING PARTY ON THE MANAGEMENT OF MOUNTAIN WATERSHEDS 

TWENTY-FIFTH SESSION 

 

NATIONAL REPORT AUSTRIA 
 

Modern natural hazard management can best be explained by means of the principle 

of the risk cycle, which begins with the event (disaster) and comprises disaster 

intervention, repair, reconstruction, prevention, and measures of disaster 

preparedness. The objective is to improve and enhance society’s preparedness for 

future natural disasters. Provision of these security services requires the cooperation 

of experts of numerous technical disciplines and many public and private 

organisations. A task of natural hazard management is also to harmonise all relevant 

technical plans to serve the goal of protecting against natural hazards. 

 

The protection against natural hazards has thus become a comprehensive task which 

cannot be managed by the state with its agencies and authorities alone. Also 

stakeholders – communities, carriers and utilities, the economy and, in particular, the 

individual citizen – must participate intensively in the precautionary measures and 

make an appropriate contribution thereto. 

 

The management of disaster events (like the flood of the year 2002) requires the 

coordinated action of all players. Right after the event local or regional crisis 

management committees guide the intervention of the disaster relief team and the 

execution of the necessary immediate measures such as the closing of roads, the 

evacuation of areas subject to acute risk or the leading back of rivers and torrents 

which overflowed their banks to their beds. The crisis management committees bring 

together the experts and decision-makers needed from the different fields of 

competence. However, in order to reach the protection targets all plans and 

measures must also in the subsequent phases of reconstruction and development of 

precautionary measures (preventive protection) be coordinated between territorial 

authorities, public and private bodies. 
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Communicating the risk associated with the natural hazards of alpine areas is an 

essential contribution towards improved hazard awareness of the population. The 

goal pursued is first to create social acceptance of the impending hazards and the 

necessary preventive measures and, in a second step, to make citizens participants 

in the process of preparing for cases of natural hazards.  

Key tasks with respect to the communication on natural hazards are to provide 

information and to impart knowledge on the subject. In the age of electronic media 

the continuous provision of information material (brochures, films), targeted public 

relations work (television, newspapers), but increasingly also “events” (presentations 

at fairs, exhibitions) are playing a vital role.  

However, communication about the protection against natural hazards goes far 

beyond the simple provision of information. Modern hazard control plans require 

space (land) on the one hand and infringe upon individual rights on the other hand; 

for this reason they conflict with competing land-use interests (agriculture, protection 

of nature, residential settlement, infrastructure, tourism). As a result, there are 

necessarily two essential level of communication for the planning of active and 

passive measures of protection: 

1. Communication with the persons affected by the plans (beneficiaries, adjoining 

owners, holders of rights, citizens’ initiatives). 

2. Communication in the framework of various technical plans of relevance to 

specific areas. 

Managing such communication processes requires tools which ensure the 

participation of all those affected by the planning. The following examples for 

successful natural hazard communication in Austria can be mentioned: 

• Intensive hazard mapping and implementation of web-based public hazard 

information systems (eg. HORA) 

• Public information for citizens and education even for children on the topic 

natural hazards (generation blue, Biber Berti, hazard mapping at school) 

• Intensified citizen participation (Kamp river) 

• Tran competent expert platforms (annual meeting of flood and torrent 

controllers in Austria) 
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• Strategic steering platforms (strategic business field “natural hazard 

protection” established since 2001 in the federal ministry for agriculture, 

forestry, environment and water management) 

 

The impact of global warming on natural hazards was a major topic in media and 

press recently in Austria according to an apparent increase in the number and 

intensity of disastrous events. Although within the last years enormous damage due 

to floods and avalanches has occurred, no distinct development towards more 

natural catastrophes in large river basins could be proved by scientific means. 

Hydrologic data for precipitation or run-off do not show a significant trend in this 

direction. On the other hand there is evidence that the catastrophic flood events in 

small catchment areas due to intensive rain showers increases significantly. This 

phenomenon; as well as others – e.g. the impact of the rise of the snow-line or the 

retreat of glaciers on the hydrology of alpine catchment areas – has to be subject to 

intensive research in the near future. 

 

Experiences that can be gained from coping with natural disasters constitute an 

important basis for a better preparation of the society for future events. The following 

future objectives and tasks could be derived from the analysis of the flood 2002 in 

Austria (study “FLOOD RISK, 2004”):  

• Demonstrating the limits of protection and the responsibility of those involved 

• Promoting hazards knowledge and hazards awareness. 

• Ensuring a site-adapted land-use planning  

• Incentive systems for prevention at one’s own initiative 

• Harmonisation of all planning activities in the public sector  

• Control measures, where necessary, permanent maintenance 

• Emergency planning and disaster control measures 

• Financial provisions, insurances and claim settlement  
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1. Introduction 

In the period since Twenty- fourth Session in Cracow there has not been in Poland a 
major natural catastrophe or natural disaster. Local floods were in each year in some region 
but there were relatively small with comparison of flood in 1997.  Due to this facts report 
presents basic problems connected with forest and water as well actions associated with the 
protection of environment undertaken in recently years.   
 
2. Basic data of polish forests 

The overall national territory amounting to 312,6 thousand km2 includes 58,7 percent 
of agricultural land (including 76 percent of arable land and 22 percent of grasslands). Forests 
occupy about 29% of the national territory, with the acreage approaching 9,2 million ha. They 
vary considerably in their structure and natural values. A particularly pronounced feature of 
Poland’s vegetation cover is that changes occur along two gradients, i.e. from the west - 
eastwards, and from the north - southwards. This is reflected in the increased share in the 
potential natural vegetation of the sub-continental and sub-boreal elements (i.e. mixed 
coniferous forests and lowland spruce stands), that gain special importance in the north-
eastern parts of the country. At the same time, the sub-oceanic elements gradually disappear, 
i.e. lowland beech woods, acidophilous oak woods that predominate in western and south-
western Poland, and are virtually non-existent in the east of the country. 

Poland lies in the centre of European Plains with average altitude 173 m, in the 
climatic zone wherein forest communities could potentially cover almost 90% of the country 
area. Forest communities are therefore most natural vegetation types which provide shelter for 
natural richness of living organisms. Within the area of Poland, there are more than 60 
thousand species registered including about 35 thousands animal species, more than 12 
thousand plant species (in 485 types of plant associations), and about 13 thousand fungi 
species.  

Approximately 80% of the forest area is State owned and about 76% is managed by 
the Polish State Forest Enterprises in an uniform way regulated by the Forest Law and strictly 
prescribed management procedures. The State Forest Enterprise manages about 26000 of 
forest complexes of various sizes from small, less than 1 ha, to large as the Białowieża Forest 
of about 56000 ha. The private forest ownership is largely fragmented since 1.5 million ha of 
private woodland is owned by more than 1 million proprietors.  

In Poland area with altitude above 300 m and classified as a mountains occupy about  
8,9  % area of country. It was one of the reasons undervalue of importance of Polish mountain 
forests in the past, which despite of small area perform unusually significant functions for all 
country.   



Mountain forests in Poland occupied the northern part of the Carpathian and Sudeten 
Mountains, extending about 700 km along the southern Polish border. They cover about 
950 000 ha in five Polish voivodships. They have maximum elevation timber line  about 1650 
m. a.s.l. and have diversified climate, soil, vegetation and antropogenic impacts. The 
proportion of mountain forests in total forest areas in Poland, total volume over 7 cm and 
stand volume in 1ha is shown on Fig. 1. 
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Fig.1  Mountain forests against background  of forests in Poland 
 

The forest vegetation form the following elevation zones: 
- foothills, up to an altitude of 500 -600 m, vegetation mainly: Galio-Carpinetum and Pino-

Quercetum,  
- lower mountain zone at an altitude 500-1000 in Sudeten, and  up to 1200 m in Carpathians, 

vegetation mainly: Dentario enneaphylidis - Fagetum (Sudeten), Dentario glandulosae - 
Fagetum (Carpathians) Luzulo nemorosae - Fagetum and Abieteti - Picetum montanum,   

- upper mountain zone at an elevation of 1000-1250 m in Sudeten, and 1200 - 1650 in 
Carpathians, vegetation: Plagiothecio - Piceetum hercynicum (Sudeten),  Plagiothecio - 
Piceetum tatricum (Carpathians) 

- dwarf pine zone at an elevation of 1250-1450 m in Sudeten and above 1500 - 1800 m in 
Carpathians.   

The present species composition of the forests significantly differs from the primeval 
(natural) because of centuries of improper management (monoculture plantations, lack of  natural 
tree regeneration, and the type of cutting system). In the Sudeten  the coniferous sites occupy 
46% of forest area and the current percentage of  spruce stands area is about 72% but fir stands 
only 0.3%. In the Carpathians the coniferous sites occupy only about 3%  and the average 
percentage of spruce and fir stands reaches almost 50% (23 and 27 respectively). 

 
3. Water problems 

Water resources in Poland are relatively small. On over one third of the country area  
there a deficit of water occurs, especially in the vegetation period. Due to the high variability 
of annual rainfall (from 400 to 800 mm) only every 4 out of 10 years are suitable for 
agricultural production. In the remaining 6 years the rainfall is not sufficient or too abundant 
for optimal production. Summer rains frequently result in flooding and/or crop damage, while 
at the same time almost every year, there are some periods of drought. The soils in Poland are 
mainly of glacier origin and show a significant special variability. Approximately 50% of 
soils can be classified as sandy with low water holding capacity. The plants grown on these 
soils are the most sensitive to short periods of drought. Under these climatic and soil 
conditions the intensive and stable agricultural production requires supplemental irrigation. 
Only in south of territories of Poland the water balance in this period is positive. The trends of 
decreasing of water resources are observed in some regions and periods mainly due to 
increase of air temperature and relatively low precipitation during last 20 years. It has been 
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stated that the central territories of Poland are especially deficit in water and most threatened 
with becoming a steppe. Rational water management in forests is important for water relations 
in all the country.  

The water-retaining properties of forests play a great role in shaping water resources 
and in combating phenomena, such as draughts and floods. Interception, retentive properties 
of forest litter and relatively high forest soil permeability make it possible to retain part of 
precipitation and to replace surface runoffs with groundwater runoff. As a result, forests make 
the underground water resources grow and, at the same time, they reduce the flood wave peak 
in rivers, thus reducing flood hazards. The significance of forest effect on water circulation in 
lowlands is slightly different than in mountain forests which, in addition to reducing flood 
waves, protect very well soil against erosion. The supplying of watercourses with underflow 
waters during climatic draughts is also considered an important role of forests. Discharges in 
watercourses outgoing from forests are then much higher then those in watercourses passing 
through agricultural catchment areas. The role of forests in shaping water quality increases 
with the growth of environment contamination. 

Good example of  the influence of forest on hydrology of torrents is the change of 
outflow in Sudeten due to ecological catastrophe. During On years 1977 – 1981, a gradual 
increase in the water outflow induced by the poor condition of stands as a result of insect 
attacks. In the years 1982 – 1984 amount of the water outflow increased in the as compared 
with the previous years caused by intensive dying of trees and their removal from the 
watershed. The runoff coefficient value for the small catchments up to 10 km2 increased by 10 
to 30%. In greater catchments the amount of the outflow was estimated at 10 to 30% 
depending upon deforestation rate and initial forest cover of the watershed. In period 1985 – 
1989  outflow was stabilised as a result of stopping the deforestation process and intensive 
reforestation management. After 1990 up to now slow decrease in water outflow and 
intensified after the flood of 1997 was observed. 

The trends of decreasing of water resources is also observed in forests. It should be 
prevented by control of outflow, increasing number of small surface reservoirs and improvement 
of soils properties with use of right silvicultural treatments. To stop depletion of water resources 
and to restrain the more and more frequent overdrying of habitats, the surface water retention in 
forest areas should be increased. The programme of retention increase is being implemented in 
Poland on the basis of agreements made in 1995 and again in 2003 between the Minister of 
Environmental Protection, Natural Resources and Forestry on the one hand and the Minister of 
Agriculture and Rural Development on the other hand. Implementation of Programme of Small 
Scale Retention in Poland (up to 2015) should crucial improve water balance and water condition 
of natural environment. Commonly, the term “small-scale retention” means different activities 
aimed increased water resources, but the major role of the small-scale retention measures is to 
positive influence on the moisture content of habitats by raising the groundwater level, increasing 
the water content in soils, as well as influence on the microclimate. Small-scale water retention is 
understood as the ability of plants, forest litter, soil and morphology of a terrain to retain water. 
Retention ability could be increase through various  ways: 

- landscape planning,  
- technical measures, 
- agro- and forestry management.  

The increase of retention can be done through the augmentation of forest cover. 
Afforestation of upper parts of catchments, watershed areas and areas exposed to wet winds is 
most effective. Afforestations of farmlands should be in line with the spatial management of a 
given region and environmental conditions. The increase of retentive capacity can be attained by 
change of surface downflow into subsurface flow into  groundwater-bearing layers. The retention 
measures include small natural reservoirs (water bodies, old riverbeds, lakes), artificial reservoirs 
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(ponds, excavation pits, impounding reservoirs, dammed lakes), rivers and network of water 
collecting ditches which delay the water runoff from the catchments area. According to the 
Programme of Small Scale Retention capacity of reservoirs which can be include to small-scale 
retention measures should be less than 5 millions m3 on agricultural area and 1 millions m3 in 
forests. The implementation of signed by two Ministers document was planned up to 2015. Total 
volume of water increase planned up to 2015 is 965 million m3. Most of  this volume was 
projected in reservoirs (75 %) and lakes (23,3 %). Others measures (1,7%) were: channels 
retention, soil retention and afforestation.  

Presently the major task in the area of water management is implementation of The Water 
Frame Directive of European Union which should be done up to  2015.  

One of the most important priorities of the mountain forest watersheds management in 
Poland is an inclusion of private forests into the ecologization process and afforestation of a part 
of post-agricultural areas, specified in the National Programme for the the Expansion of Forest 
Cover. 

 
4. Forests and protection of environment 

In Poland various regimes of nature conservation were extended to protect the most 
valuable natural or close to natural types of vegetation, such as 23 national parks (315,000 
ha), more than 1000 nature reserves, 7 biosphere reserves, 120 landscape parks (about 2.5 
million ha) and in more than 350 areas of protected landscape (about 5 million ha).  

Forest areas are protected as integral parts of the above forms of nature conservation.  
Almost 50 percent of the State-owned forests (about 3.5 million hectares) have been included 
as protective forests: i.e. forests protecting soil and water, constituting valuable resources of 
indigenous nature, sites of scientific importance, and forests making up protective zones 
around large towns, and health and recreation resorts (Fig. 2). 

 
 

Fig. 2  Protective forest in Poland 
 
Within the State Forest Enterprise a special form of management for protection with 

the emphasis on the preservation of forest multifunctionality (protection for the physical 
environment, social functions and economic functions) has been introduced in the form of 
Forest Promotional Complex. First ten of FPC were established between 1995-1996 and now 
there is 19 FPC on about million hectares, and six Forest Promotional Complexes have been 
established by last two years. The FPCs have been implementing  programmes within which 
forest functions may be differently prioritized. In all instances, however, the priority task is to 
be compatible with the need to protect natural biodiversity what means that certain forest 
practices will be limited or even abandoned. These forest areas have specific ecological, 
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educational and social importance in Poland.  
In addition, 1880 thousand hectares of forests or about one fifth of the Polish forest 

surface will be protected within the planned Natura 2000 sites.  Special Areas of Conservation 
in Poland cover the following forest Natura 2000 habitats:  

- 9110 acidic beech forests;  
- 9130 nutrient rich beech forests;  
- 9140 mountain maple forests with high herbs;  
- 9150 xerophilous beech forests with orchids;  
- 9160 subatlantic hornbeam-oak forests;  
- 9170 central European hornbeam-oak forests; 9180 mountain maple forests on slopes 

and screes;  
- 9190 acidic oak forests;  
- 91E0 floodplain forest and riparian willow shrub; 91F0 oak-elm-ash floodplain 

forests; 91I0 subcontinental oak forests;  
- 9410 mountain spruce forests.  
In line with the Habitat Directive the forest management within these sites shall take into 

account the maintenance or restoration of the proper protection status of a given natural 
habitat. At the moment, only overall principles exist concerning the management of the forest 
natural habitats within Natura 2000 sites but in general there is no essential contradiction 
between the multifunctional forestry model of management which prevails in the Polish 
forestry and the concept of protection provided for by the Natura 2000 network.   

Protected areas in mountains occupy 47.4% of their surface area (for comparison on a 
national basis they represent 32.5% of Poland’s territory). 
 
5. Review of legislation acts 

The protection of forests areas, so important for mountain watersheds, is subject to 
several recent legal acts including: 
- Constitution of the Republic of Poland, as adopted on 2 April 1997, includes interalia 
the provisions on nature conservation and environmental protection to be conducted pursuant 
to the principle of sustainable development. The Act sets out policies that provide for 
ecological security for the present and future generations. It imposes on each citizen a general 
obligation to take care of the environment, as well as the liability for the deterioration thereof. 
-  Act of 2003 on the Protection of the Environment includes inter alia general provisions 
on nature conservation, including the principle of the protection of wildlife and landscape. It 
includes also essential provisions concerning genetically modified organisms. For nature 
conservation, particularly important are the provisions that refer to the protection of waters 
and marine environment as well as to the protection of air in the course of investment activity, 
and aim at the preservation of natural balance and biological diversity. 
-  Act of 2004 on Nature Conservation is the basic legal act in this field, and its provisions 
are consistent with the European Union law. According to the Act, nature conservation means 
preservation, appropriate use and restoration of natural resources and elements. Under the 
Act, nature conservation has the following aims: to sustain ecological processes and stability 
of ecosystems, to preserve biological diversity and geological heritage and to safeguard the 
continuous existence of plant and animal species as well as of their biotopes, by means of 
maintaining natural habitats and other natural elements in adequate conditions or by restoring 
them to the original state. Another important goal is to develop appropriate human attitudes 
towards nature. The Act laid down: nature conservation authorities, nature conservation 
forms, application of nature conservation, management of natural resources and elements, 
rights vested to public organisations and to citizens, legal implications of the protection and 
penal provisions. 
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- Act of 1991 on Forests with later amendments lays out rules for sustainable forest 
management Over the last decade several important documents concerning forest 
management and protection have been elaborated and adopted in Poland. Most of them were 
prepared before 2003 within the framework of the accession procedures.  

In addition to the above mentioned legal acts other political documents have been 
adopted including: 
- Program of Conservation of Forest Gene Resources and Selection Breeding of Forest 
Trees (1993). The program defines the basis for the conservation of forest gene resources, 
improvement of the seed base and selection of forest trees. The Bank of Genes in Kostrzyca 
(Sudety Mts) was established for all Polish forests; 
- Guidelines on the improvement of forest management based on sustainability 
principles (1995). The document lays rules for the introduction of Forest Promotional 
Complexes and promotes sustainable forest management in the commercial forestry obliging 
to implement such activities as: protection and restoration of water regime, water and wetland 
biotopes and biocenoses,  and cooperation with land planning in this respect; development of 
enriched forest ecotones; limitation of clear-cut size; enrichment of species, age, and spatial 
structure of forest stands; priority for natural methods of forest protection. The Guidelines 
specify detailed principles regarding the protection of forest genetic resources, silviculture, 
forest protection and management; 
- National Programme for the Expansion of Forest Cover (1995). The country’s forest 
cover increased from 20.8% in 1945 to 28.2% in 1995. According to the abovementioned 
document the forest cover in Poland shall increase to about 30% by 2000 and to about 33% by 
2050;  
- National Policy on Forests (1997) A document adopted by the Polish Government and 
highlighting the aims and trends of forestry development in the XXI century. The document 
calls for the establishment of Forest Regional Operational Programmes and emphasises the 
need to observe a sustainable development strategy and the importance of forest ecological, 
economic and social functions. The Policy provides for forest management methods which 
take account of the specific natural, economic and social conditions. Nature (biodiversity) 
protection in forest management shall be gradually enhanced by implementing nature 
conservation plans in individual Forestry Inspectorates (main management units). These plans 
have already been prepared in the majority of forestry units in Poland. Guidance provided by 
the new forest policy requires that both public and private forests are subject to similar 
management methods. Thus, every forest owner and manager is obliged to manage forests 
following such basic rules as sustainability, responsibility for forest protection and enrichment 
of forest resources. According to the Policy the permanence of forests and their 
multifunctionality, will best be achieved by: increasing the country’s forest resources, 
improving the state of forest resources and their protection introduction of a pro-ecological 
and economically balanced model of multifunctional forest management, participation of 
Poland in the international dialogue on global principles of sustainable forestry management. 
- National Forest Program (2002) - the Program covering among other things the protection 
of forest areas which play an important role in all activities involved in planning and 
implementation of sustainable forestry. 
 
6. Main problem that must be solved 

Mountains often constitute geopolitical borders and can be sites of potential/current 
tensions or even conflicts owing to their rich natural resources and strategic relevance. Within 
countries too, mountain areas can be places of tension and conflict: because of their 
inaccessibility and remoteness, mountain regions sometimes harbour opposition groups. 
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However, mountains also offer opportunities for transborder cooperation and promoting 
peace.  

To the main threats of mountain forests still belongs air pollution, change of water 
condition as well as extreme weather events like floods and droughts, the changes in use of 
agricultural lands due to economy reasons, the growth of tourism and its concentration in 
attractive mountain regions. 

There are still needs for research on regional level on pollution of air and water, soil  
erosion, flood protection and the quality of the environment. Major difficulties  are  connected 
with the anthropogenic pressure, especially related to water pollution and the prevention 
against floods. Mountain watershed management requires an interdisciplinary approach. 
Integrated water management should include hydrology, ecology, forestry, infrastructure, as 
well as social and a range of other problems.  

One of the most important priorities of the mountain forest watersheds management in 
Poland is an inclusion of private forests into the ecologization process and afforestation of a 
part of post-agricultural areas. 

Long-term tasks are connected with implementation of Water Frame Directive of 
European Union, National Programme for the Expansion of Forest Cover, Programme of 
Small Scale Retention and National Program of Municipal Sewage Treatment. 
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1. General information 
Natural conditions of relief, lithological substratum and climate from Romania, corroborated 

with inadequate mangement  of land resources and pollution from the last decades, has led to 
different levels of degradation for 7.1 million hectares of land, produced by erosion, lanslides etc. 
Due to this situation, over two thirds of hidrographical network has a increased torrentially rate, 
producing over 175 million euro damages.  

The Danube is carrying yearly, from Romanian territory, around 17-20 million mc slime 
resulted from land’s degrading processes(depth erosions, surface erosions, landfalls), as well as 
from hydrographic network. 

Torrentiality and land degrading are exerting their effects on large areas, causing wastages 
for the national economy, especially through: 

reducing or even entirely wasting the soil fertility; 
alterating hydrological regim of the rivers, with all its negative consequences, such as: 

predisposition for catastrophical flooding( 1970… 
damaging or destroying objectives situated in the way of flash floodings (factories, hydro-

electric plant, roads, cities) 
clogging of the barrier lakes; 
elevating bed of rivers and narrowing their courses. 
Land degrading processes and torrentiality are concentrated over the mountainous and hilly 

areas, where the reception area for the rivers with excessive torentiality totalizing over 1,9 million 
hectares, and the length of the torrential hydrographic network is 29 000 km, in this area. 

The data we have until now, indicate that the first torrents correction works in Romania were 
carried out by the National Railway Administration, that performed the first works in 1905 and 
1912, in Sinaia – Posada – Comarnic area. 

During 1920 – 1950, as a result to the obligations undertaken by Romania under the Treaty 
of Trianon, there were executed consolidation works for a hydro graphic network of 140 km, with a 
special intensification process on Somes, Cris, Mures, Timis (Banat) rivers that flow into Tisa. 

In 1930, the “Law on amelioration of degraded lands” was promulgated which would set up 
the legal frame for: the constitution of the amelioration perimeters, the planning, financing and 
execution of works necessary for the amelioration of degraded lands and for torrents correction. The 
Law required that the “Amelioration Project” should be elaborated by the representatives of the 
Amelioration of Degraded Lands Service within the “Forest Regime Department” which actually 
caused for the torrents correction works to become a forest sector responsibility. 

The period during 1950 – 1992 was outstanding, on the overall of the operations, from the 
objectives protection point of view, objectives that were executed within the social-economical 
development program of the country and habitat. Among these programs, we mention the 
following: 

- the hydro-energetic program; 
- the national program for the hydro graphic basins complex management plan; 
- the  program for the update of the communication means; 
- the program for the accessibility of forest through forest roads development; 
- the valuing program by the afforestation of degraded lands on the agricultural sector. 
There should also be mentioned the fact that within the national program for the hydrographic 

basins complex management plan, a component regarding the torrents correction was also included, 
meant for protecting the objectives developed through these programs against torrential phenomena. 

In 1996, the Forest Research and Management Institute developed a study that proved that 
during 1950 and 1992, in the forest sector and with state financing, there were successfully 
executed torrents correction works in 3.166 basins and amelioration perimeters, in a total surface of 
983.745 ha, out of which 668.930 ha were inside the state forests. The hydrographic network 
consolidated through torrents correction works (during the period and on the geographic area 
mentioned above) measured a total of 1.856 km. At the end of 1992, within the basins mentioned 



before, there also existed an undeveloped torrential hydrographic network in a total length of 2.150 
km. 

Regarding the actions taken on this particular phase, we should bring the following 
explanations: 
- the forest sector founded its own school (recognized by FAO) of complex and integrated 
management of the torrential watersheds, using the hydro energetic constructions like: ditches, sills, 
rails, small dams made of: wood, metal, dry stone masonry, concrete, concrete steel, masonry with 
cement mortar. 
- the national program on hydro graphic basins management plan, set up by law, offered the 
possibility for parallel planning and execution, on large geographic areas, of the works required by 
the water management sector, of the works against soil erosion, in the agricultural sector and of the 
hydro graphic basins management, in the forest sector. 
 The correlation of the above mentioned sectors was set up by an institution founded at the 
national level, under the name of National Water Board, especially on the reception basins of the 
accumulation lakes. This correlation had very good results, but its period of existence was rather 
short. We still think that, for this activity, the correlation of works within the hydro graphic basins 
complex management plan is extremely important. 
- the state financing made possible the creation of the legal frame and of the institutions to 
implement those programs (research, planning, approval, authorization, execution). The result was 
mostly felt during 1988 and 1989 when, there were consolidated each year about 120 km of 
torrential hydro graphic network, recognized to be the peak phase of the operations carried out over 
one century. 

After 1992, the consolidation of torrential hydro graphic basins operation reached a 
deadlock, due to the reorientation of state funds towards the safety works for the existing correcting 
systems as well as towards works for forest road protection, so that, during 1992 – 2005 there was 
made functional a surface of 431.6 km of torrents correction works. 

In the last 2 years, in Romania, the torrential rains with high intensity has repeatedly 
generated catastrophical floods. 

In December 2005 the government has approved the “National strategy for floods risk 
management”. According to this strategy, the Ministry of Agriculture, Forests and Rural 
Development has to identify high risk areas for erosion and soil degrading and classify them in 
order to promote new works. Although it will ensures watershed management based on plans 
accorded with the big hydrographic basins plans for flooding risk management.  
 
 II. Information on the present situation 

1. Related to the new objectives situation within the period after 1992: 
- the central authority responsible with forestry, in its quality of main credit officer, drastically 
reduced the state budget financing; 
- after 1998, the main financing sources were represented by CEDB and EIB 
- in 2005, the funds allocated  from the state budget, for torrent correction works, were around 8 
million euro; this year the amount was tripled.  
- currently we trying to access 20 million euro loan from Council of Europe Development Bank. 

2. Related to the status of the constituted fund: 
- the existent constituted fund, in which most of the works have a common surpassed functionality 
period, has not beneficiated from maintenance and repairing works and some of these works are 
really in an advanced degradation stage; 
- there have not been elaborated technical norms on the maintenance and repairing operations; they 
are only now in course of receiving the final approval. 
 
 III. Appraisal of the works to be done 

It is necessary for the obtained results to be completed by the continuation with new works 
required for the finalization of the initialised systems and by putting into safety the existent works. 
Any other delay may lead to the collapse of the existing constructions and to the release of violent 
torrential phenomena of unbelievable proportions, due to the fact that upstream every dam there are 



important quantities of alluviums, which may be moved by the water, transported and laid down on 
the social-economical objectives downstream.  

In order to prevent and mitigate the torrential phenomena, as well as to reduce the intensity 
of the lands degradation process, we estimate that for the execution of these works there shall be 
needed funds in a total amount of 180 millions Euro, specifically for: 

-putting into safety the existent torrents correction works, as well as for the continuation of 
the works begun in the period 1950 – 1992, in the torrential watersheds, with the objective of 
developing a 350 km of hydro graphic network; 

- starting new works of torrents correction inside the watersheds damaged by natural 
disasters which affected objectives of general interest: inhabited areas, accumulations, etc, with the 
objective of developing a 250 km of hydrographic network; 

In order to mitigate the torrential phenomena up to an acceptable degree for the social safety, 
as well as to regain the ecologic equilibrium within the areas damaged by the degradation process, it 
is required, on short and medium term, a minimum annual execution rhythm of 200 km of corrected 
torrential bed. 

The “Law on the improvement of land resources” states that: “The National Administration 
for the Improvement of Land Resources manages the infrastructure of land resources improvement 
belonging to the public and private sector, except the lands include in state forest areas managed by 
National Forest Administration.” 

Because of the reducing process related to the areas managed by the National Forest 
Administration, it is required for a torrents correction department to be founded within the National 
Administration for the Improvement of Land Resources. The department shall deal with the 
financing, through state budget funds and external loans, of the execution of works, as well as of the 
maintenance operations for the existent works, on the lands that are not managed by the National 
Forest Administration. 
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1. Forest and hydrological restoration activities 
 
 
Central Government and Autonomous Regions work together to carry out forest and hydrological 
restoration actions in watersheds in order to control hydrological erosion processes. 
 
The following activities were undertaken along the years 2004-2005: 
 
 
Reforestations 
 
Financed by the Ministry of Environment and achieved by the Autonomous Region Technical 
Services an area of 4.217 ha has been reforested with species of the most ecological value 
according to the climate, topography and land conditions. 
 
 

Fig.1. Reforestation with Populus alba, 11 years old. País 
Vasco. 

Fig.2. Reforestation with Prunus avium, 9 years old. La Rioja. 

 
 
Correction works 
 
They have been carried out in torrents as preventive and active measures against bedload 
transport to avoid its accumulation in water courses and reservoirs. Correction works have 
consisted on the construction of 24.205 m3 of terraces and check dams of hydraulic and gavion 
masonries. 
 
 
Forest areas improvement treatments 
 
In order to preserve and to improve the state of the forest areas and their protective functions, 
these treatments have been applied in a 4.452 ha area. 
 
The main part of the mentioned interventions have been co-financed by common funds, in 
compliance to the forestry articles of the Regulation 1257/99 (CE) in force in 2004-2005, from the 
FEOGA Guidance Section, within the framework of the corresponding Guarantee Section 
Programs. 
 
The table below shows the distribution by Autonomous Region of the described investments: 
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INVESTMENTS  2004-2005 
AUTONOMOUS REGION INVESTMENT AMOUNT€ 
Andalucía  6.858.727 
Aragón  1.912.970 
Asturias 1.484.313 
Baleares 869.396 
Canarias 481.342 
Cantabria 612.613 
Castilla-La Mancha  3.477.704 
Castilla y León 5.035.006 
Cataluña 4.778.801 
Extremadura  1.908.918 
Galicia 2.281.716 
Madrid 746.696 
Murcia 2.206.014 
La Rioja 514.914 
Valencia 2.758.085 
TOTAL…………………. 35.927.215 

 
 
These investments have been differently assigned to the three kinds of intervention mentioned 
depending on the necessities of each Autonomous Region: 
 
 

INTERVENTIONS 2004-2005 
AUTONOMOUS REGION REFORESTATIONS (ha.) FOREST AREA 

TREATMENTS (ha.) 
HYDRAULIC WORKS (m3) 

Andalucía  540 1.019 9250 
Aragón  403 0 0 
Asturias 286 55 0 
Baleares 0 3 3200 
Canarias 19 0 666 
Cantabria 113 0 0 
Castilla-La Mancha  524 1.036 1415 
Castilla y León 747 686 0 
Cataluña 0 1.038 0 
Extremadura  605 0 33 
Galicia 455 128 0 
Madrid 0 165 0 
Murcia 0 153 6842 
La Rioja 0 157 0 
Valencia 525 12 2799 
TOTAL 4.217 4.452 24205 

 
 
Most of the investment of the years 2004-2005 has been co-financed by the FEOGA Guidance 
Section, with reinburshements between 50% and 75%, depending on the regions, within the 
framework of the Guarantee Section Programs corresponding to the period 2000-2006 (Chapter 
VIII of the Regulation 1257/99 CE).  
 
 
 

 
Fig 3. Gavion masonry stabilisation dam. 
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Besides these ordinary investments, special legislation was approved in 2005 (RDL 11/2005, RD 
949/2005 and RD 1123/2005) to allow emergency actions to prevent and to restore damages 
caused by forest fires. 
 
The investments for the emergency actions were geographically distributed as shown in the table 
below: 
 
 

LOCATION EMERGENCY ACTIONS INVESTMENT (€) 
Guadalajara Fire damages restoration 3.980.000 
Gerona id 309.000 
Cáceres id 3.980.000 
Orense id 560.000 
Pontevedra id 950.000 
TOTAL Ecological and environmental restoration of fire damaged areas 9.779.000 
  
Murcia Biomass use cancellation 500.000 
Madrid id 500.000 
TOTAL Wood fuel elimination 1.000.000 
  
Confederación Hidrográfica Norte Forest Fires Prevention 904.800 
Confederación Hidrográfica Guadalquivir id 1.175.955 
TOTAL  2.080.755 
   
TOTAL EMERGENCY INTERVENTIONS  12.859.755 

 
 
Economical Assistance for Public Forest Areas 
 
Funds have been set aside as economical assistance for the sustainable management of forest 
areas, setting mountain areas and the high part of watersheds as priority areas with the aim of 
preserving and strengthening the protective, social and ecological functions these zones fulfil. 
 
The total amount of the economical assistance reached 18.922.040 € in the years 2004-2005 and 
was distributed in the different Autonomous Regions as shows the table below: 
 
 
 ECONOMICAL ASSISTANCE FOR PUBLIC FOREST AREAS MANAGEMENT 2004-2005 

AUTONOMOUS REGION EXPENSE  € 
Andalucía  2.035.620 
Aragón  1.420.000 
Asturias 1.043.860 
Baleares 247.940 
Canarias 810.360 
Cantabria 1.033.380 
Castilla-La Mancha  2.723.960 
Castilla y León 3.768.980 
Cataluña 1.166.560 
Extremadura  2.067.300 
Galicia 232.140 
Madrid 701.260 
Murcia 0 
La Rioja 1.341.420 
Valencia 329.260 
TOTAL…………………….. 18.922.040 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
2. Cartography, Monitoring and Planning works 
 
 
During the 2004-2005 period the following initiatives were undertaken: 
 
Digital Soil Map 
 
The production of the Digital Soil Map started in 2005, within the framework of the project 
LUCDEME, attaching high importance to a thorough knowledge of the main natural resource 
implicated in desertification processes. 
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29 cartographic sheets have been digitalised, at scale 1: 100.000, out of the 142 edited in graphic 
format since 1981 (14% of the national territory), covering so the whole region of Almeria. 
 
The digital map of every sheet has been published in a CD containing, besides, the vectorial layers 
files allowing to be used in a GIS, a report with the description of every cartographic unit, complete 
data about a selection of the edaphic profiles sampled for the production of the map and pictures of 
the profiles and of the unit. 
 
 

 
 
Fig.4. Digital Soil Map Cartographic sheet. 

 

 
Fig. 5. Edaphic profile 

 
 
 
Furthermore, the different cartographic sheets have been assembled in order to obtain the 
representation of the whole region as well as a general report about land in Almeria. 
 
The Annex IV of the United Nations Convention to Combat the Desertification, specific for the 
North Mediterranean Area, together with the development of the European Strategy for Land 
Protection, reinforce the importance of this cartography. Therefore, the publication in digital format 
of all the existent sheets is planned with their corresponding regional map which, in turn, will be 
assembled to obtain a continuous digital cartography of land. 
 
 
Soil Erosion National Inventory 
 
Completing the previous Soil Erosion State Maps, the inventory intends to detect, quantify and 
represent cartographically, in digital and graphic format, the main erosion processes of land in our 
country as well as their evolution along the years. These objectives require three kinds of 
cartography activities: a representation of land segmentation in homogeneous systems, a 
compilation of field measurements and a subsequent processing and integration of both 
informations. 
 
In accordance with the schedule planned, field works of 17 regions are already finished and 13 out 
of them have been published: Madrid, Murcia and Lugo in 2003; Asturias, Baleares, La Coruña, La 
Rioja and Navarra in 2004 and Cantabria, Gerona, Orense, Pontevedra and Tarragona in 2005. 
 
Works corresponding to the whole country will be carried out continuously and periodically every 
10 years at a scale of 1: 50.000 which will allow the constant updating of the cartography as well 
as of the field data. Besides, it will make possible comparison along the years. 
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This purpose has led to the achievement in 2005 of the works corresponding to Badajoz, 
Barcelona, Cáceres and Lérida, the publication of which is planned for 2006. 
National Action Program to Combat Desertification (NAPD) 
 
In compliance with the article 5 of the United Nations Convention to Combat the Desertification, the 
Work Program Document of the National Action Program to Combat Desertification was concluded 
in October 2004. The Document was submitted to the Secretariat of the UNCCD for its analysis 
and elaboration of remarks concerning, specially, the respect of the principles and contents of the 
Convention. The result of the revision of the Document by the Executive Secretary of the UNCCD 
was “once the NPCD analysed, he declares with pleasure there is nothing to add to this integrated 
and complete tool to combat desertification in Spain”. 
 
 
Monitoring and Assessment Erosion Experimental Stations Network 
 

 
 
The aim of the network is to coordinate and improve the use of the 
results obtained by the different research teams who work on the 
experimental study of this phenomenon since the 80’s and who 
nowadays have 20 associated centres and more than 40 
experimental stations. 
 
The network started working in 1996 and has provided data until 
2005 to create a data base about the erosion cycle, the hydrologic 
cycle and water quality that can be looked up at real time by any 
researcher or environmental manager making easier the 
development of preventive and management actions in areas 
vulnerable to desertification according to reliable information. 
 
 
 

 Fig.4. Flow gage in Morille Experimental 
Station (Salamanca) 
 
 
Plan for Priority Interventions in Forest and Hydrological Restoration, Erosion Control and Combat 
against Desertification 
 
This plan, the elaboration of which concluded in 2003, has been updated in 2005 with the purpose 
of setting the priority watersheds to act, considering the interventions to be carried out in medium-
term and establishing a hierarchy and a schedule for their execution. 
 
The aim of the Plan is to promote, to focus and to set a hierarchy for the actions of implementation, 
conservation and improvement of the protective vegetal cover in areas strongly affected by 
erosion-desertification problems. 
 
 
3. Institutional and Coordination Actions 
 
 
XIII International Course for Forest and Hydrological Restoration and Erosion Control. 
 
This course was celebrated in Spain in September 2005 together with the Ministry of Foreign 
Affairs. The assistants were university graduated from South America with experience or working 
in activities related to the combat against desertification and as managers of watershed forest and 
hydrological restoration and watershed management activities.  
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The course included theoretical classes given by specialists from Public Administration, University 
and Private Companies, and practical experiences in the Spanish Pirynees (Huesca), paying 
special attention to the International Agreement to Combat Desertification and its specific annexes 
for South America and Caribbean and North Mediterranean Areas. 
 
 
V Interactive High Course about Combat against Desertification and Defence against Drought and 
Floods  
and 
II International Seminar about Forest as Biodiversity Reserve and Defence against Desertification 
and Climate Change. 
 
These interactive courses, developed within the framework of the activities included in the 
Araucaria Program of the Spanish Agency for International Cooperation, have been celebrated in 
Cartagena de Indias (Colombia) in July and October 2005 with the main goal of providing South 
American technical experts the necessary knowledge and information to achieve a correct 
management of the desertification issue and the erosion control. 
 
 
4. Torrent Arás: Sentence for the catastrophe of 1996, ten years later. 
 
 
Almost ten years later, the Spanish Government must pay 11 million euros to the victims of the 
flood of the torrent Arás (Huesca Pirynees) that took place on the 7th august 1996. 
 
The storm registered let 185 l/m2 in 24 hours what involved, for a 1.850 ha watershed, an 
estimated flow of 300-520 m3/s of torrential lava.  
 
The flow destroyed all the check dams and unleashed the flooding of the entire camping of Biescas 
situated in the alluvial fan of the torrent, causing the death of 87 people. 
 
The court passed sentence on the 22th December 2005 and, considering that the danger involved 
by the location of the camping in the fan of the torrent was clearly documented and predictable, the 
Government is condemned to indemnify the victims. 
 
This accident represents one more example of the high importance of the preventive measures 
and more specifically of the zonification and establishment of danger areas with their associated 
limitation of uses.  
 
The following diagram represents the swollen of the torrent the day of the accident in the Camping 
of Biescas: 
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Finally, we include five photographies of the same stretch of the torrent along the last century to 
illustrate its historic evolution: 
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                   Photo 1: Early 20th century 
 
 
 
 
 

 
Photo 2: Mid 20th century 

 
 

 
Photo 3: Between 1970 and 1980. 
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                         Photo 4: Image of the torrent after the swollen on august 1996. 
 
 
 
 
 
 
 
 

 
                           Photo 5: Correction work achieved in the last years (picture from 2001) 
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