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I. INTRODUCTION 

1. The Seventeenth Session of the European Forestry Commission's Working Party 
on the Management of Mountain Watersheds was held in Vicenza, Italy, from 7 to 15 
March 1990 at the kind invitation of the Government of Italy. The working meetings 
took place at Monte di Pieta Conference Centre in Vicenza from 7 to 1 O March, and 
were followed by a study tour organized by the Host Government, illustrating the 
integrated upland management, torrent and avalanche control, and monitoring and 
early warning systems in the Italian Alps from 12 to 15 March. The agenda, timetable 
and study tour programme are given in Annexes A, Band D. 

2. The Session was attended by 52 delegates and participants from ten EFC 
member countries: Austria, Federal Republic of Germany, France, Israel, Italy, 
Norway, Portugal, Spain, Switzerland and Turkey, and six observers from Haiti, Iran, 
Japan, Kenya, Madagascar and Venezuela. The list of participants is given in Annex 
C. 

3. The Chairman of the Working Party, Mr J.P. Graf (Switzerland), chaired the 
discussions together with the Second Vice-Chairman, Mr S. Fattorelli (Italy). Mr T. 
Michaelsen of FAQ's Forest Conservation and Wildlands Branch, as Secretary of the 
Working Party, ensured coordination of the meeting based on the efficient 
arrangements made by the Veneta Region and the University of Padova. The study 
tour was organized by the University of Padova in collaboration with the Veneta 
Region and the Autonomous Region of Trento. 

4. The Chairman of the Working Party, Mr J.P. Graf, welcomed the participants from 
EFC member countries and overseas observers. He expressed his thanks to the 
Government of Italy and the Veneta Region for their willingness to host the 
Seventeenth Session and to the City of Vicenza and the University of Padova for the 
arrangements made for the conduct of the meeting. 

Mr J.P. Graf reminded the Working Party that the problems related to erosion 
processes were complex, as well as global. Forests are an important element of 
erosion control and in the mitigation of torrential phenomena. However, there are 
natural limitations for the effectiveness of even the best forest cover and some areas 
contributing to the problems of erosion cannot sustain vegetation. The challenge of 
the Working Party was to deal with all aspects of erosion and torrential phenomena 
as far as they affected the safety of human lives and economic development of both 
upland and downstream areas. 

5. On the invitation of the Chairman, Mr S. Fattorelli then welcomed Dr Giorgio 
Carollo, Minister for General Organization, Personnel and Informatica of the Veneta 
Region. Dr Carollo welcomed the participants on behalf of the President of the Veneto 
Region and invited the Group to make full use of the occasion of being in Vicenza and 
enjoy the cultural values of the City and of the Region. Dr Carollo emphasized the 
advances made by the Region in the field of environmental monitoring and forecasting 
of meteorological phenomena on a watershed basis. This was at the same time 
making life and tourism in the mountains safer, and also ensuring efficient use of 
water, pesticides and other inputs in modern agriculture and land management thereby 
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reducing the negative environmental impact and improving economic returns to 
farmers. 

6. Mr L.S. Botero, Chief, Forest Conservation and Wildlands Branch, welcomed the 
participants on behalf of the Director-General of FAO; and thanked the Veneta Region 
and the Government of Italy for the kind invitation to host the Seventeenth Session. 
A special welcome was extended to participants from overseas countries who were 
invited to participate as much as possible in the presentations and discussions during 
the meeting. 

Mr Botero reminded the Working Party of the priority given to conservation of the 
environment at the highest political levels and stressed that mountain watershed 
management in this context has acquired an importance which represents a challenge 
for everyone: to carry out more and better research work, to disseminate results, to 
participate in the formulation of policies and strategies, and to contribute to more 
efficient programme and project implementation. 

Several new initiatives relevant to the work of the Group were being launched, 
among them the International Decade for Natural Disaster Reduction; the Pan
European Ministerial Conference on Protection Forests; the First Latin American 
Congress on Watershed Management; and the United Nations Conference on 
Environmental and Development. 

Mr Botero finally mentioned the close collaboration between FAQ and the host 
country Italy in the field of watershed management having, among other things, led to 
the formulation of a large scale technical assistance project on Community 
Participation in Watershed Management, to be implemented shortly. 

7. Mr S. Fattorelli, Professor of Forest Hydrology, Department of Land Management 
and Agroforestry Systems of the University of Padova, welcomed the participants on 
behalf of the Rector of the University, and reminded the Working Party of its long and 
rich history going back to the First Session in France in 1952. However, the 
challenges facing the Working Party were growing and the Group should respond to 
them not only in terms of technical work of the highest standard, but also by making 
the flow of information and maintenance of contacts as efficient as possible. With the 
political changes taking place in Europe, new possibilities of collaboration and 
information exchange had become possible and the Working Party would be well 
suited to make this a reality. 

8. Mr J.P. Graf declared the Session to be open and the Working Party adopted the 
proposed agenda and timetable given in Annexes A and B. 

II. NATIONAL REPORTS 

9. Delegations of the following countries presented national reports (in chronological 
order): Federal Republic of Germany, France, Italy, Israel, Norway, Spain, Switzerland, 
Austria, and Turkey.* Two observer countries, Japan and Madagascar also submitted 
a national report. 

* The national report of Portugal entitled "Watershed Management Pol icy in Portugal, General 
Outlines", was introd.Jced and distributed by Mr A. Pereira de Almeida. 
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10. Mr W. Kraus presented the national report of the Federal Republic of Germany. 
Torrent and avalanche control in the Federal Republic of Germany is the task of the 
State of Bavaria. The expenses are financed by the Federal Ministry of Food and 
Agriculture with approximately 15%, the concerned local councils with 10% and the 
Bavarian State Ministry of the Interior with 75%. 

The report of forest disease 1989 shows a lot of damage, especially to forests 
in elevated mountain ranges in the Alps and to tree populations older than 60 years. 
Mostly affected are beech and fir followed by mountainous maple tree, spruce and 
larch. 

Planning and constructing works of technical avalanche control are carried out 
within the restoration programme of protective forests. The Bavarian Forest Service 
is planting and renewing protective forests supported by these technical measures. 

In cooperation with the University of Munich, the Bavarian Service of Watershed 
Management started a research programme on effects of forest disease. The 
objective is to learn how damaged forests will change separate factors and/or 
summarized effects on watershed management of mountain regions like vegetation, 
soil characteristics, infiltration, runoff, erosion, floods, mud-flows, etc. 

Changing conditions will make it necessary to react very quickly. New data are 
constantly needed. That is the reason why a geographic information system is now 
being tested; the same one used by Spain and Switzerland. 

Normal torrent control work is continued. Nature-like methods are preferred 
wherever possible, as well as open dams which enable movement of average bed load 
but protect against movement of endangering bed load and mud-flows. 

11. Mr B. Saillet presented the national report of France. After two years without 
major events following the 16th Session of the Working Party in Aix-en-Provence, only 
one month prior to the 17th Session most of Western Europe was hit by severe winter 
storms. In terms of torrent and avalanche phenomena the French Northern Alps were 
most affected. It is still too early to assess the damages which consisted mainly in a 
large number of small landslides causing widespread damage and serious 
disturbances in the lives of mountain communities. 

The last decade in France had seen an unprecedented level of legislative activity 
concerning people in the mountains, the environment and prevention of natural 
hazards: The law on protection of nature, 1976; the law on recompensation of victims 
of natural catastrophes in 1982; the "mountain" law in 1985; the "forest" law in 1985; 
and the civil protection law in 1987. During the last two years emphasis has been 
placed on the implementation of this legislation through further decentralization and 
by making the land user himself the main responsible for environmental conservation. 

Mr Saillet also mentioned progress made on the mapping of areas exposed to 
natun~I hazards, the protection forest inventory which had been completed, and 
statif;dcs on the work carried out by the French Service for Mountain Restoration 
(RTM) during 1988. 
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12. Mr G. Calabri presented the national report of Italy. The last two years had been 
characterized by severe drought with precipitation, including snow, falling below 50% 
of the long term means. This had of course slowed down the rates of classical 
erosion problems, but had at the same time greatly increased the problems related to 
the already fragile protection forests in Italy. Forest fires and water stress had affected 
the capability of these forests to perform their normal function of hydrogeological 
defence. 

However, hydrological problems are only a part of a much larger.environmental 
problem related to land use and soil protection. After a long period of debate a 
national law concerning the institutional and organizational arrangements for land use 
and soil conservation had been agreed upon (Law No. 183 of 18 May 1989). This law 
marks important progress towards the implementation of a national policy concerning 
the conservation of land and water resources in modern society. 

13. The national report of Israel was presented by Mr G. Dori. This covered an 
overview of Israel's water management problems and programmes. Present water use 
includes dangerous use of water reserves which have accumulated in aquifers for 
hundreds of years. New initiatives and regulations are needed therefore to recharge 
especially coastal aquifers and make more rational use of available surface water 
resources. 

Forests and other vegetation cannot grow without irrigation. However, long term 
studies of desert ecology prove that the process of desertification can be controlled. 
This process of stopping the expansion of the desert and increasing the fertility of the 
ecological system is defined as savannization, including: runoff harvesting, land 
reclamation, tree planting, general increase of vegetation and wildlife by increasing 
water resources. 

14. Mr H. Haga presented the national report of Norway. Erosion control works are 
carried out by the Norwegian Water Resources and Energy Board, Department of 
River Maintenance. The State pays 75% of the expenses, the municipalities the rest. 
Land slides, rock slides and avalanches are rather frequent. However, because built 
up areas are dispersed, protection works have been limited to securing 
communications and adjacent settlements. 

In 1988 four persons and in 1989 two persons were killed by unexpected snow 
avalanches. In 1988 four persons were killed by glacier pieces falling into the valley. 
The accidents have caused increased activity in the struggle to inform people of 
avalanche and glacier danger. 

In 1987 and 1988 heavy floods hit East Norway, due to rainfall in the autumn. 
Much damage was done and the security works were complicated. In 1989 many clay 
slides occurred in Tr¢ndelag. For the moment, approximately 200 works to stop 
erosion and reduce flooding are in operation all over the country. The fund for these 
works is not sufficient. The annual grants amount to approximately U$8 million. The 
Ministry of Agriculture and the local road administration are contributing in some 
cases. 
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The Norwegian State Fund related to Devastation by Nature is managing the 
damages caused by storms, floods, slides and avalanches. Since January 1980 an 
insurance system has been established for most of the nature damages. The Fund 
assists with protecting projects, mapping of exposed areas, etc. 

Norway has prepared a Master Plan for Water Resources passed by the 
Norwegian Parliament in April 1985. 

15. The national report of Spain was presented by Mr L. Rojo. Watershed restoration 
in Spain is carried out under agreements signed between the National Institute for the 
Conservation of Nature (ICONA) and the autonomous regions, with ICONA 
contributing 50% of the costs. 

The first phase of a long term National Plan for Forest- Hydrology Restoration 
and Erosion Control has been completed. 

Applied research on erosion control and forest hydrology is coordinated by the 
LUCDEME project under ICONA, in collaboration with the several universities and 
research centres. 

Damage to forests as a result of air pollution has been reduced considerably in 
comparison with the assessment presented to the 16th Session. This is due to 
corrections made in heating installations and to favourable climatic conditions during 
this period. Forest fires continue to be the main cause of forest destruction in Spain. 

16. Mr J.P. Graf presented the national report of Switzerland. No major natural 
catastrophes occurred in 1988 and 1989. In the name of rationalization a voluntary 
fusion has taken place between the young office of the environment and the old forest 
service. The Federal Institute for Snow and Avalanche Studies for its part has been 
attached to the Federal Forest Research Institute. 

People assign increasing priority to new environmental functions of the forests, 
which makes it necessary for forest owners and managers to re-think their 
interventions and management strategy. The general state of health of the forests has 
improved during the reporting period. 

New laws cause lengthy juridical procedures which often prevent quick and 
effective interventions based on common sense. 

17. Mr H. Hattinger presented the national report of Austria. Austria is among the 
European countries with the greatest forest wealth 3.9 million hectares or about 46% 
of the country. However, all forests, especially the protective forests are threatened by 
air pollution and an excessive game population. In some regions damage is also 
caused by grazing cattle and some stands are over-aged. Austria is also a country 
of torrents and avalanches, and intensive use of mountain areas for hotels, cable ways 
and "second homes". As a consequence, more buildings, more people, more 
activities, are in endangered zones during critical periods and hence the probability of 
disasters increase. 
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The Federal Forest Engineering Service for Torrent and Avalanche Control is the 
federal organization responsible for all levels of planning and implementation of 
protection measures. Plans for the future include efforts to establish stable forest 
ecosystems in torrential watersheds, to elaborate integrated national and local 
protection and rehabilitation plans, and to carry out environmental impact analysis as 
part of torrent control works. 

18. The national report of Turkey was presented by Mr Birinci. The main causes of 
erosion in the mountain watersheds of Turkey are as follows: Irrational land use, 
overgrazing, forest fires, topography, geology and climatic conditions. Watershed 
improvement activities started in 1955 with the Tokat project. Erosion control activities 
presently carried out by the Forestry Department concentrates on slope stabilization 
(25 000 ha annually) and range improvement (5 000 ha annually). Slope stabilization 
includes terracing, grass contour planting, tree planting, cover crops, and improvement 
of oak coppicing areas. In addition, gully erosion is controlled by loose rock dams, 
brushwood check dams and gravity masonry dams. 

Total accumulated area of erosion control measures to the end of 1989 were 
243 000 ha, in addition to 61 800 ha of improved pasture. 

19. In addition to national reports from EFC member countries, Japan (Mr H. Marui) 
and Madagascar (Mr J. Razafindrakoto) submitted national reports. 

Ill. FUNDAMENTALS OF TORRENT CONTROL AND WATERSHED 
MANAGEMENT 
(Rapporteur: Mr G. Benini). 

20. Mr L. Marchi presented the paper authored by Messrs M.A. Lenzi, L. Marchi and 
G.R. Scussel, entitled Measurement of Coarse Sediment Transport in a Small Alpine 
Stream. The paper illustrates the results of the first years of operation of an 
experimental station for the automatic recording of water discharge and coarse 
sediment transport (Rio Cordon, North- Eastern Italy, 5 km 2 

). Coarse sediment is 
separated from water and fine sediment and is measured by ultrasonic gauges 
installed on an overhead travelling crane that moves over the storage area where 
sediment deposition occurs. The paper provides data recorded during two flood 
events with remarkable sediment transport and illustrates the results of some 
measurements on artificial sediment accumulations. The possibility is also discussed 
of using the same approach for coarse sediment measurement at other recording 
stations. 

21. Mr F. Cazorzi presented the document A Watershed Oriented Digital Terrain 
Model for River Basin Studies and Management. Authors: Mr F. Cazorzi and Mr G. 
Dalla Fontana. WODITEM has especially been designed as a basis for many 
hydrological studies. It is a package of programmes for map digitalization, data 
processing (written in Fortran) and data representation (compiled Basic) that operates 
under MS-DOS. It requires colour graphics with EGA or VGA resolution. It can 
process any kind of area information with reasonable execution times. Further on it 
can manage river network data both in vector or raster format. 
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22. The document Effects of Afforestation with Eucalyptus globulus on Water Balance 
and Stream flow Characteristics in Portugal was presented by Mr A. Pereira de 
Almeida. The area in Eucalyptus globulus is increasing very rapidly in Portugal. This 
is due to the fact that this species is the major supplier to the pulpwood industry, 
which represents nowadays a very important source of income to the economy of 
Portugal. 

The expansion of Eucalyptus plantations is nevertheless confronted with strong 
constraints regarding its environmental effects, the impact on soil moisture appearing 
to be particularly relevant in the climatic Mediterranean marginal zones, which are 
mostly situated in the Southern interior areas of the country. On this basis an 
hydrological research project was developed in Alentejo, where extensive Eucalyptus 
planting is spreading replacing the native cork oak forest 

The hydrology project focused on the impact of Eucalyptus stands on water 
resources. Results are presented of analyses of runoff characteristics and 
evapotranspiration estimates of two small watersheds under Eucalyptus globulus and 
Quercus suber forest at Odemira, Southwest Portugal. Comparisons of annual and 
monthly runoff volumes showed that runoff from the cork oak watershed was generally 
above that from the Eucalyptus prior to its harvesting in 1986. The situation was 
reverse for the three months following clear-cutting. After this period the runoff 
volumes were almost similar in both watersheds. Water balance studies gave slightly 
higher water use in the Eucalyptus stand before clear-cut (pre-treatment). The brief 
post-treatment period after clear-cut showed less ET from the Eucalyptus watershed. 
Analyses of periodic water balances that included soil moisture measurements, 
showed the relative evapotranspiration reduction to last for three months. After this 
period, the regenerating Eucalyptus coppice quickly matched water use by the cork 
oak stand. 

23. Mr M. Barga made a presentation on Sediment Yield and Reservoir 
Sedimentation in the Eastern Italian Alps. 

IV. ACTIVE MEASURES IN TORRENT CONTROL AND WATERSHED 
MANAGEMENT 
(Rapporteur: Mr J.A. Mintegui). 

24. Mr J.A. Mintegui presented the document prepared by Messrs J.A. Mintegui, J.L. 
Garcia Rodriguez, R. Garcfa Diaz and J.C. Robredo Sanchez, entitled Evaluation of the 
Techniques Applied in the LUCDEME Proiect Area. The document explains the 
methodology employed by LUCDEME to analyze and evaluate the techniques used 
in South-East Spain, one of the most arid zones of Europe, in the fight against 
desertification, from the start of this century. The LUCDEME project has studied both 
silvicultural and hydro-technical works and supporting measures. However, this 
document comments only on the first aspect because it has been the most completely 
analyzed so far. 
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V. FAO/IUFRO SYMPOSIUM: NEW RESULTS IN TORRENT RESEARCH 
(Chairman and Rapporteur: Mr G. Kronfellner-Kraus). 

25. The Symposium was presented with the five communications listed below. The 
three first will be published by the IUFRO Secretariat. The fourth paper was presented 
to the European Forestry Commission during its 24th Session in Rome, from 5 to 8 
June 1989, and the fifth to the Council of Europe Colloquium on the Integration of 
Rural Tourism in European Communities, Strasbourg, 9 January 1990. 

Some Actual Problems and Results of Torrent Research in Austria (Mr G. 
Kronfellner-Kraus). 

Water Reception and Infiltration of Different Kinds of Soils on the Nassfeld 
Karnish Alps, Carinthia (Mr I. Neuwinger). 

A Multiple Regression Analysis of Rainfalls and Runoffs in the Beskidian 
Experimental Watersheds (Messrs A. Chlebek and M. Jarabac). 

The Importance of the Hydrological Effects of Forests and Other Protective 
Vegetation Types (Mr J.P. Graf). 

Management of Open Natural Areas (Mr B. Barnet). 

VI. PLANNING AND MANAGEMENT ASPECTS 
(Rapporteur: Mr W. Kraus). 

26. Mr F. Combes presented his communication The Valette Landslide in the Haute 
Provence Alps. The landslide appeared in 1982 with a volume of material in rapid 
movement not less than 6 million m3

. Downstream the landslide threatens about 170 
homes and commercial areas. In order to protect the populations, a series of 
technical and administrative measures have been necessary. A sediment trap has 
been constructed to retain eventual mud-flows and a drainage system installed to slow 
down (or even stop?) the movement. All construction has been prohibited, and an 
early warning system installed in combination with an evacuation plan. The site was 
visited by the Working Party during its 16th Session. 

27. The document Ecological Criteria for Watershed Restoration in Spain was 
presented by Mr L. Rojo. Reafforestation programmes are now subject to 
environmental impact analysis as a result of growing public environmental awareness 
in Spain. This leads to the need for EIA in watershed projects as reafforestation 
activities often constitute a substantial element in watershed restoration. ICONA has 
adopted an EIA methodology according to the standards set out by the European 
Economic Commission. 

28. Mr F. D'Asaro presented a regional rainfall frequency analysis for the Sicily 
Region. 
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29. The document Real Time Systems for Water Resources Management by Mr S. 
Fattorelli and Mr A. Capovilla was introduced in connection with a visit to Teolo 
Experimental Centre for Hydrology and Meteorology. 

Together with the rapid growth of population, the extension of irrigated agriculture 
and industrial development, the need for a consistent policy of rational management 
of water resources has become evident. Since the amount of data required in 
planning and management of water use systems is very large, one of the requirements 
placed on technology was to supply an aid in solving hydrology problems. Efficient 
hydrological data storage and retrieval systems have been developed and coupled 
with a number of different computer software packages for hydrological simulation and 
forecasting. One of the aspects of the application of weather radar for meteorological 
and hydrological purposes concerns the on-line availability of rainfall data with high 
resolution in time and space for flash flood warning and forecasting. The experience 
and results gained in integrating a data collection, retrieval, storage and management 
system with two high flow forecasting models at the Experimental Centre for Hydrology 
and Meteorology of the Veneto Region of Italy lead to on-line computation, updating 
and presentation of flood flow forecasts. Studies are currently in progress to take 
maximum advantage of the remotely sensed data from the weather radar and the 
ground network. 

30. Winter Season Safety Service in Valais. Switzerland was presented by Mr C. 
Wuilloud. The climate, the topography and the reduced protective capability of forests, 
together with the increasing communication networks, are. some of the factors 
contributing to the increase of menace by avalanches in the Valais Canton of 
Switzerland. 

In 1989/1990 a detailed avalanche inventory was made for the whole Canton. 
Each avalanche has been numbered and mapped at a scale of 1 :25 000 with a 
detailed description of characteristics of the avalanche and the area affected. 

On 7 December 1988 the Government of the Valais appointed a commission on 
avalanche risks to advise decision-makers on concrete security measures and public 
information required. The commission has established, in close collaboration with the 
road maintenance service, a complete network of snow and avalanche observers 
covering the entire Valais. 

31. Mr F. Cazorzi presented the document Real Time Flow Fore-casting in the Piave 
River Basin Using HEC-1 F. One of the most challenging branches of the hydrological 
science regards the development of mathematical models for the real time forecast of 
high flows, thus enabling operative announcements of hazardous floods to be made. 

Actually, the hydrological model is only one component of a system that consists 
also of a telemetry network of pluviometers and hydrometers, a data collecting and 
forecast room, and computational facilities (i.e. hardware and software) for data 
processing and management. 

The flow forecast system of the Veneto Region monitors a mountain territory 
provided with about 80 telemetry stations (50 thermo-pluviometers and 30 
hydrometers). The data collecting centre and the forecast room are sited at the 
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Experimental Centre for Hydrology and Meteorology (CSIM) in Teolo, and are assisted 
by a DEC/VAX based computer centre. A special software (LIBRARY) has been 
devised to manage a specific environment of the hydro-meteorological data base, 
called Real Time Data Base (RTDB). This software supplies data of mean areal rainfall 
for each sub-watershed and data of discharge at each gauge location. / 
Together with other models, the model HEC-1 F has been chosen to test the system 
reliability in forecast generation. Some routines have been heavily modified or totally 
rewritten. 

32. The Small Watershed in the Development and Conservation of Natural Resources 
in the Andean Region of Latin America was presented by Mr M. Lenzi. Present 
watershed conditions in the Andean region have deteriorated to the extent that three 
types of simultaneous interventions have become necessary: Alleviation of the present 
critical situation; programmes to restore natural resources and quality of life; and 
development programmes. The second part of the document tries to answer three 
main questions: What criteria, concepts and policies are adaptable to mountain 
zones? What is the actual situation and what efforts have the Andean countries made 
already in order to develop these zones? What are the strategies which can be 
recommended to guide development processes in high mountain zones at national, 
regional and local levels? Finally, development methodologies suited for small 
watersheds and local communities are analyzed, with special emphasis on the need 
to save and rationalize already existing methods. 

33. Mr G. Dalla Fontana presented the document entitled A Study on the Effects of 
New Hydrological Works on the Hydrological Behaviour of the Upper Noce Watershed 
by Messrs G. Dalla Fontana, S. Fattorelli and M. Lenzi. Water resources of the upper 
Noce watershed upstream of Dimaro are actually being utilized in the hydroelectric 
installations at Maiga Mare and Cogolo. Between Dimaro and the Cogolo station only 
small water intakes exist for domestic, irrigation and industrial uses. Recently, a 
project proposal has been prepared which would include a hydroelectric station at 
Dimare and works to capture water from various tributaries of the Noce torrent: 
Torrent Noce Val del Monte; torrent Noce Bianco; torrent Vermigliana; torrent San 
Lorenzo, etc. The document describes the general characteristics of the upper Noce 
catchment and the installation of a conceptual hydrological continuous model based 
on the recording station at Pellizzano. 

VII. INTERNATIONAL COOPERATION AND EXCHANGE OF INFORMATION 
(Rapporteur: Mr H. Hattinger). 

34. Mr A. Armanini and Mr Dellagiacoma presented a video demonstration of a 
Physical Model of the Water Course Upstream of an Open Dam as a control measure 
for sediment transport in the Gola River, and the document Debris Flows in Trentino: 
The Rio Gola in Ravina and the Simulation of a Scale Model which describes the 
characteristics of sediment transport and the modelling of debris flows to help solve, 
among other things: 

. the most suitable type of dams 
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the dynamic impact of the debris flow on dams 

the volume of sediment that can be retained. 

35. Mr T. Michaelsen presented a report on FAQ Activities in Support to Watershed 
Management including, publication of technical guidelines in the FAQ Conservation 
Guide series; support to networks and formulation of regional strategies and 
programmes; establishment of an information database on forest conservation, the 
Forest and Wildlands Conservation Information System (FQWCIS); . formulation of 
regional and interregional Trust Fund projects and support to the Tropical Forestry 
Action Plan (TFAP); organization of meetings, workshops, training courses; support 
to national projects and country missions; and cooperation with other international 
agencies. 

36. A Hydro-Sedimentological Distributed Model for Erosion Analysis. Application in 
the Qrcia River Basin was presented by Messrs I. Bacchi, D. Morelli and D. Settesoldi. 
The model which has been particularly studied for soil balance analysis is able to 
consider distributed characteristics, such as pedology, land use, and geographical 
land parameters in a raster representation. 

The basic model, that shows good reliability in hydrological soil phenomena 
reproduction, has been improved by the introduction of physical laws for soil erosion, 
considering both rainfall erosion and the drying effect. 

The model has been designed in order to be able to run also in the case of 
reduced data sets, owing to a series of statistical approximations that keep account 
of space-time variability of the basic input, such as: Rainfall, evapotranspiration, and 
soil moisture. The presented application is carried out by considering a monthly time 
step, and the area data represented by a 400 x 400 meters grid, and, over a 
calibration period of 12 years, it is possible to compare measured data with the 
calculated ones. 

VIII. PROGRAMME OF WORK OF THE WORKING PARTY 

37. The Working Party agreed on the following activities to be carried out in 
preparation for the 18th Session in June 1992. 

(a) Prepare special reports on the state-of-the-art, major issues and needs for 
improvements and future collaboration in: 

Geographical information systems and data management systems in 
their application in watershed management (report to be prepared by 
Mr L. Rojo, Spain). 

Monitoring and early warning systems (to be prepared by Mr M. Crespi, 
Italy). 

Advances in torrent hydraulics (to be prepared by Mr M. Meunier, 
France). 
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Restoration of protective mountain ecosystems with special emphasis 
on the regeneration of stable vegetative cover, including an assessment 
of the potential protective capability of such ecosystems (to be 
prepared by Mr H. Brechtel, Federal Republic of Germany). 

(b) Establish national focal points and national networks in each country to 
ensure more efficient flow of information and exchange of experiences. 

The Chairman of the Working Party to be responsible for the publication 
and distribution to national focal points of a semi-annual newsletter. 

(c) The Working Party welcomed the invitation of the Government of Bulgaria 
to host a special symposium in relation to the work of the Working Party 
in 1991. This could eventually be combined with a study tour to other 
Eastern European countries, such as Romania and Czechoslovakia. The 
Chairman of the Working Party was requested to explore possible funding 
sources in collaboration with FAO. 

(d) The Working Party agreed on the structure of the Agenda for the 18th 
Session along the following lines: 

Technical topics should be discussed in separate sessions, including 
research and practical aspects as in the past. 

A special session should be allocated to discuss institutional aspects 
of watershed management. 

The tradition of an in-session FAO/IUFRO Symposium should be 
continued. The topic of the next symposium should be New Progress 
in Torrent Hydraulics. 

38. The Heads of delegation met to elect the officers of the Working Party. The 
delegates unanimously elected Mr S. Fattorelli (Italy) as Chairman. Mr E. Probstle 
(Federal Republic of Germany) was elected First Vice-Chairman and Mr L. Rojo (Spain) 
Second Vice-Chairman. 

39. The Working Party noted with satisfaction that the date and venue of the 18th 
Session had been approved as recommended by Heads of delegation during the 16th 
Session in Aix-en-Provence. The 18th Session will be held in Oberstdorf, Federal 
Republic of Germany, 15-19 June 1992, followed by a one-week study tour organized 
by the Host Country to the region of the Bavarian Alps. 

40. The 17th Session terminated with a Special Symposium organized by the Veneta 
Region, the University of Padova and the Italian Group for Prevention of Hydrological 
Hazards. The programme of the Special Symposium is given in Annex E. 



1. Opening of the Session 

2. Adoption of Agenda 
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ANNEX A 

AGENDA 

3. National Reports and Presentation of Special Cases 

4. Fundamentals of Torrent Control and Watershed Management 

Erosion processes 
Water balance 
Cartography 
Sedimentation processes 
Hydrological effects of forests and other vegetation cover 
Semi-arid zones 

5. Active Measures in Torrent Control and Watershed Management 

Biological measures 
Hydro-technical measures 
Avalanche control 
Restoration of arid and semi-arid zones 

6. Planning and Management Aspects 

Risk zoning 
Warning systems 
Socio-economic questions 
Disaster management 

7. International Cooperation and Exchange of Experiences 

. Production of manuals and technical guides 

. Production of films and other audio-visual material 

8. FAO/IUFRO Symposium: New Results in Torrent Research 

9. Programme of the Working Party 

10. Election of Officers of the Working Party 

11. Date and Place of Future Sessions and Special Symposia 

12. Other Matters 
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13. Adoption of the Report 

14. Closing of the Session 

15. Study Tour on Mountain Watershed Management 
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ANNEX IB 

17th Session of the EFC Working Party on the 
Management of Mountain Watersheds 

Vicenza, Italy, 7-1 O March 1990 

TIMETABLE 

Wednesday. 7 March 

09.00 Registration 

10.00 Opening of the 17th Session of the Working Party 

11 .00 Adoption of Agenda. Secretariat Information 

11 .30 National Reports and Special Cases 

12.30 LUNCH BREAK 

15.00 National Reports and Special Cases 

16.00 Fundamentals of Torrent Control and Watershed Management 

Measurement of Coarse Sediment Transport in Small Alpine Stream 
(Lenzi, Marchi, Scussel) 

A Watershed Oriented Digital Terrain Model for River Basin Studies 
and Management 
(Cazorzi, Dalla Fontana) 

Effects of Afforestation with Eucalyptus globulus on Water Balance 
and Stream flow Characteristics (Pereira) 

18.00 End of Day's Session 

20.00 Official Reception Hosted by the Veneta Region 

Thursday. 8 March 

09.00 Fundamentals of Torrent Control and Watershed Management (cont'd) 

Sediment Yield and Reservoir Sedimentation in the Eastern Italian 
Alps (Barga) 



16 

Thursday. 8 March (cont'd) 

09.30 Active Measures in Torrent Control and Watershed Management 

. Evaluation of the Techniques Applied in the LUCDEME Project Area 
(Mintegui, Garcia R., Garcia D., Robredo) 

10.30 FAO/IUFRO Symposium: New Results in Torrent Research 

Some Actual Problems and Results of Torrent Research in Austria 
(Kronfellner-Kraus) 

Water Reception and Infiltration of Different Kinds of Soils on the 
Nassfeld Karnish Alps, Carinthia (Neuwinger) 

A Multiple Regression Analysis of Rainfalls and Runoffs in the 
Beskidian Experimental Watersheds (Chlebek, Jarabac) 

The Importance of the Hydrological Effects of Forests and Other 
Protective Vegetation Types (Graf) 

Management of Open Natural Areas (Barnet) 

12.00 LUNCH BREAK 

15.00 Planning and Management Aspects 

The Valette Landslide in the Haute Province Alps (Combes) 

Ecological Criteria for Watershed Restoration (Rojo) 

Regional Rainfall Frequency Analysis for the Sicily (D'Asaro, Ferro, 
Cannarozzo) 

16.00 Visit to the Teolo Experimental Centre 

18.00 End of Day's Session 

20.00 Reception Hosted by FAO 

Friday. 9 March 

09.00 Planning and Management Aspects (cont'd) 

Winter Season Safety Service in Valais, Switzerland (Wuilloud) 

Real Time Forecasting in the Piave River Basin Using HEC-1 F 
(Cazorzi) 
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Friday. 9 March (cont'd) 

The Small Mountain Watershed in the Development and 
Conservation of Natural Resources in the Andean Region of Latin 
America (Lenzi) 

A Study of the Effects of New Hydroelectric Works on the 
Hydrological Behaviour of the Upper Noce Watershed (Dalla 
Fontana, Fattorelli, Lenzi). 

10.00 International Cooperation and Exchange of Experiences 

Control Measures for the Control of Sediment Transport in the Gola 
River. Physical Model of the Water Course Upstream of the Open 
Dam (Armanini) 

Report on FAQ's Activities (Michaelsen) 

12.00 LUNCH BREAK 

15.00 A Hydro-Sedimentological Distributed Model for Erosion Analysis. 
Application in the Orcia River Basin (Becchi, Morelli, Settesoldi) 

15.30 Programme of the Working Party 

Election of Officers 

Date and Place of Future Sessions 

Other Matters 

Study Tour Programme 

18.00 End of Day's Session 

20.30 Closing Dinner Hosted by the Veneta Region 

Saturday. 1 O March 

09.00 Special Symposium: Monitoring Systems for Water-shed Planning and 
Management 

12.00 Adoption of the Report 

13.00 Closing of the 17th Session of the Working Party 
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ANNEX C 

LIST OF PARTICIPANTS 
LISTE DES PARTICIPANTS 
LISTA DE PARTICIPANTES 

Chairman 
President 
Presidente 

Vice-Chairman 
Vice-President 
Vicepresidente 

Secretary 
Secretaire 
Secretario 

MEMBERS OF THE WORKING PARTY 
MEMBRES DU GROUPE DE TRAVAIL 
MIEMBROS DEL GRUPO DE TRABAJO 

AUSTRIA/AUTRICHE 
I 

H. Hattinger 
Bundesministerium f. Land-u. 
Forstwirschaft 
Stubenring 12 
A-1010 Wien 

G. Kronfellner-Kraus 
Forstliche Bundesversuchsanstalt 
Seckendorff-Gudentweg 
A-1131 Wien 

FRANCE/FRANCIA 

F. Combes 
Office National des Forets 
Service Departemental RTM 
7, Rue Monseigneur Meirieu 
04000 Digne 

J.P. Graf 
(Switzerland/Suisse/Suiza) 

S. Fattorelli 
(Italy /ltalie/ltalia) 

T. Michaelsen 
(FAQ) 



FRANCE/FRANCIA (cont'd) 

A Hurand 
Direction Regionale de !'Office National 

des For~ts 
23bis, Boulevard Bonrepos 
31000 Toulouse 

B. Saillet 
Office National des Forets 
Delegue National ATM 
3, Boulevard des Diables Bleus 
38000 Grenoble 
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GERMANY (FEDERAL REPUBLIC OF)/ 
ALLEMAGNE (REPUBLIQUE FEDERALE D')/ 
ALEMANIA (REPUBLICA FEDERAL DE) . 

W. Kraus 
Wasserwirtschaftsamt 
KoenigstraBe 19 
D-8200 Rosenheim 

IS RAEL 

G. Dori 
Manager South Region 
Land Reclamation Department 
Keren Kayement 
Jerusalem 

ITALY /ITALIE/ITALIA 

A. Armanini 
Professor of Hydraulic 
Dept. of Civil & Environmental 

Engineering 
University of Trento 
38050 Mesiano di Pavo (TN) 

M. Borga 
Dipartimento Territorio 
Facolta di Agraria e Scienze 

Forestali 
Universita di Padova 
Pad ova 

G. Benini 
Professor 
University of Padova 
Via San Fermo 11 O 
Pad ova 

G. Calabri 
Dirigente Superiore 
Ministero Agricoltura e 

Foreste 
Via Carducci 5 
Roma 



ITALY /ITALIE/ITALIA (cont'd) 

F. Cazorzi 
Researcher 
University of Padova 
Via Gradenigo 6 
Padova 

B. Costantini 
Dirigente 
Dipartimento Forests 
Regions Veneto 
Via Torino 110 
Mestre (VE) 

G. Dalla Fontana 
Professore Associate 
Universita di Udine 
P.le Kolbe 4 
Palermo 

A. de Bona 
Regione Veneto 
C.S.l.M. 
Teolo 
Pad ova 

F. Dellagiacoma 
Azienda Speciale di Sistemazione 

Montana 
Provincia Autonoma di Trento 
38100 Trento 

S. Fattorelli 
Professore 
Dip. Territorio e Sistemi 

Agro-Forestali 
Universita di Padova 
Via Gradenigo 6 
35100 Padova 
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M. Cera 
Direttore Dip. Territorio 

e Sistemi Agro
Forestali 

Universita di Padova 
Via Gradenigo 6 
Pad ova 

P. D' Alberton 
lspettore Forestale 
Ministero Agricoltura e 

Foreste 
Coordinamento Provincials 

C.F.S. 
Via P. Sarpi 4 
Vicenza 

F. D'Asaro 
Professors Associate 
Via Caricato 2 
90018 Termini lmerese 35100 Udine 

L. de Gasperin 
Corpo Forestale State 
Ministero Agricoltura e 

Foreste 
Via Zuppani 5 
Belluno 

M. Falciai 
Professore 
Dip. di lngegneria Agraria e Forestale 
Universita di Firenze 
Via S. Bonaventura 13 
Firenze 

F. Fozzer 
lspettore del Corpe 

Forestale 
Ufficio ex ASFD 
Via Ederle 
Verona 



ITALY /ITALIE/ITALIA (cont'd) 

M. Greppi 
Professore Associate 
lstituto ldraulica Agraria 
Via Celoria 2 
20133 Milano 

M.A. Lenzi 
lngegnere 
Dip. Territorio e Sistemi 

Agro-Forestali 
Universita di Padova 
Via Gradenigo 6 
35100 Padova 

G. Maderni 
lngegnere ldraulico 
Regione Veneto 
Contra' Porti 13 
36100 Vicenza 

E. Manni 
lspettore Forestale 
Ministero Agricoltura e Foreste 
Via Carducci 5 
Roma 

D. Nardin 
Provincia Autonoma di Trento 
Piazza Dante 15 
Trento 

E. Pilotte 
Direttore 
Dipartimento Statistica e 

Informatica 
Regione Veneta 
Calle Priuli 99 
Venezia 

F. Zingales 
Professore 
Universita di Padova 
Via Dietro Duomo 20 
Pad ova 
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R. Guolo 
Dip. Statistica e 

Informatica 
Regione Veneta 
Calle Priuli 99 
Venezia 

A. Luchetta 
Direttore 
Centro Sperimentale 

Valanghe 
Regione Veneto 
32020 Arabba (BL) 

A. Magno 
lspettore Forestale 
Provincia Autonoma di 

Balzano 
Via C. Battisti 23 
Balzano 

L. Marchi 
lstituto Geologia 

Applicata - CNR 
Corso Stati Uniti 4 
35020 Padova 

A. Natale 
Dirigente lspettorato Agricoltura 
Regione Veneto 
Via Porti 17 
Vicenza 

S. Puglisi 
Professors Ordinario 
Universita di Bari 
Via Amendola 165A 
70125 Bari 

F. Zuliani 
Dirigente Servizio 

Forestale 
Regions Veneto 
Via Sarpi 4 
Vicenza 



ITALY /ITALIE/ITALIA (cont'd) 

M. Crespi 
Funzionario 
Ministero Agricoltura Regione 
C.S.l.M. 
35039 Teolo (PD) 

NORWAY /NORVEGE/NORUEGA 
I 

Haakon Haga 
Regional Manager 
Norwegian Water Resources and 

Energy Administration 
P.O. Box 5091 MAJ 
0301 Oslo 3 

PORTUGAL 

A. Pereira de Almeida 
Deputy Director of Forestry Station 
Estacao Florestal Nacional 
Tapada das Necessidades 
Rua do Borja 2 
1300 Lisboa 

SPAIN /ESPAGNE/ESPANA 

J.A. Mintegui Aguirre 
Catedratico de Universidad 
Escuela Tecnica Superior de 

lngenieros de Montes 
Ciudad Universitaria 
28040 Madrid 

L. Rojo Serrano 
Jefe 
Secci6n de Estudios y Proyectos 

de Hidrologfa 
ICONA 
Gran Via de San Francisco, 35 
28005 Madrid 
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A. Capovilla 
Funzionario 
Ministero Agricoltura 

Regione 
C.S.l.M. 
35039 Teolo (PD) 



SWITZERLAND /SUISSE/SUIZA 

J.P. Graf 
Adjoint Scientifique 
Office Federal de l'environnement, 

0(3S forE3ts et du paysage 
Case Postals 5662 
3001 Berne 

c. Wuilloud 
Responsable des dangers naturals 
Service des Forets du Canton du Valais 
Bat. Mutua - 1950 Sien 
Vala is 

TURKEY /TURQUIE/TURQUIA 

H. Birinci 
Director of Soil Conservation 
Toprak Muhafaza Grup 
Muduru 
Malatya 

Y. Ertaylan 
Directeur 
Division du Reboisement 
Denizli 
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OBSERVERS/OBSERVATEURS/OBSERVADORES 

A Bastien 
Chef du Service des Ressources 

Naturelles - Dept/Sud 
Ministers de I' Agriculture 
District Agricole des Cayes 
Cayes 

H. Tadayyon 
(Professor, University of Tabriz-Iran) 
Department of Engineering 
University of Trento 
(c/o Prof. Armanini) 
Trento 

' 
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OBSERVERS/OBSERVATEURS/OBSERVADORES (cont'd) 

JAPAN/JAPON 

H. Marui 
Associate Professor 
Research Institute for Hazards in 

Snowy Areas 
Niigata University 
Niigatshi 
lgarashi-Ninocho 8050 

KENYA/KENIA 

D. Mbengei 
Deputy Chief Forest 

Protection Officer 
Ministry of Environment and 

Natural Resources 
P.O. Box 30513 
Nairobi 

MADAGASCAR 

J. Razafindrakoto 
Chef de la Division de la 

Conservation des Sols 
Ministere de la Production Animale 

(Elevage et Peche) et des Eaux 
et Forets 

B.P. 243 
Nanisana, Antananarivo 

VENEZUELA 

E. Hernandez B. 
lngeniero Foresta! 
Facultad de Ciencias Forestales 
Universidad de Los Andes 
Merida 
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FOOD AND AGRICULTURE ORGANIZATION OF THE UNITED NATIONS/ 
ORGANISATION DES NATIONS UNIES POUR L'ALIMENTATION ET L'AGRICULTURE/ 
ORGANIZACION DE LAS NACION ES UNI DAS PARA LA AGRICUL TURA Y 

LA ALIMENTACION 

L.S. Botero 
Chief 
Forest Conservation and Wildlands Branch 
Forest Resources Division 
Via delle Terme di Caracalla 
00100 Rome 

T. Michaelsen 
Secretary of the EFG Working Party on the 

Management of Mountain Watersheds and 
Forest Conservation Officer 

Forest Conservation and Wildlands Branch 
Forest Resources Division 
Via delle Terme di Caracalla 
00100 Rome 



Sunday. 11 March 

Monday. 12 March 

Tuesday. 13 March 

Wednesday. 14 March 

Thursday. 15 March 

26 

ANNEX D 

PROGRAMME OF STUDY TOUR 

Free (in Vicenza) 

Departure from Vicenza, Veneta Region. 
Torrent Control Measures in Brenta Valley, 
Province of Trento 
Lunch in the Paneveggio Natural Park (Avisio 
Valley). 
Debris Flow and Watershed Management in 
Avisio Valley, Province of Trento. 
Accommodation in Belluno (Alpi Hotel). 

Departure from Belluno 
Visit of the Vajont Dams, near Longarone. 
Pieve di Cadore: Visit of Tiziano's House, 
Hydroelectric Area in the Centre of Cadore 
Valley. 
Lunch in Auronzo di Cadore (Juventus 
Hotel). 
Visit of the Samadida Forest, Lavaredo 
Mountain, Peaty Top-Soil in Cortina. 
Visit of Structure for Torrent Control and a 
Reforestation Area in the Boite Torrent. 
Visit of the Laboratory of Mountain Ecology 
of the University of Padova in S. Vito di 
Cadore. 
Brugg Party in Alpi Hotel. 

Departure from Belluno 
Avalanche Control Measures in the Village 
Col Cuc (Colle Santa Lucia). 
Visit of the Experimental Centre for the Study 
of the Snow, the Avalanches, and the Alpine 
Meteorology of Arabba. 
Avalanche Control Measures in Campolongo 
Pass. 
Closing Dinner Hosted by the Authority of 
the Belluno Province. 

Transfer to Venice (Airport) 
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ANNEXE 

SPECIAL SYMPOSIUM: 
MONITORING SYSTEMS FOR WATERSHED PLANNING AND MANAGEMENT 

Programme - Saturday, 1 O March 1990 
09.00 - 13.00 Hours 

Opening of the Special Symposium addressed by Dr Giorgio Carollo -
Veneta Regional Minister 

E. Pilotte: "The Telematic Regional Network for Land Analysis". 

M. Crespi: "The Monitoring Integrated System of the Veneta Region". 

A. Capovilla, S. Zen: "Simulation Models of Outflow in the Bacchiglione 
and Agno-gua Watersheds". 

F. Siccardi: 

H.R. Henry: 

S. Puglisi: 

F. Zuliani: 

TM/ajfmd/11 
02.8.90 

"Activity of the Italian Group for Prevention of Hydrological 
Hazards". 

"Geographic Information Systems for Water Resources 
Management". 

"The Use of Instrument-Equipped Watersheds in Calabria 
for Forestry Resource Management". 

"Criteria and Methodologies for the Management of Torrent 
Main Channels in the Mountain Watersheds of the Province 
of Vicenza". 

*********** 
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