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I. INTRODUCTION 

1. The Sixteenth Session of the European Forestry Commission's Working Party on the 
Management of Mountain Watersheds was held in Aix-en-Provence, France, from 14 to 24 
June 1988 at the kind invitation of the Government of France. The working meetings took 
place at the Ecole Nationale Superieure des Arts et Metiers in Aix-en-Provence from 14 to 
18 June, and were followed by a study tour organized by the Host Government illustrating 
Mountain Land Restoration and Torrent and Avalanche Control in the French Alps from 
20 to 24 June. The agenda, timetable and study tour programme are given in Annexes A, 
B and D. 

2. The session was attended by 62 participants from 20 countries. Nine member 
countries of the European Forestry Commission: Austria, France, Federal Republic of 
Germany, Greece, Israel, Italy, Spain, Switzerland and Yugoslavia, and observers from 
Burundi, Cote d'Ivoire, Guinea, Haiti, Japan, Madagascar, Mexico, Morocco, Rwanda, U.S.S.R., 
and Venezuela. 

3. The Chairman of the Working Party, Mr. G. Kronfellner-Kraus <Austria), chaired the 
discussions together with the First Vice-Chairman, Mr. L. de Crecy (France) and Second 
Vice-Chairman, Mr. J·.P. Graf (Switzerland). Mr. T. Michaelsen of FAO'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 French Office National des Forets, 
Service National de la Restauration des Terrains en Montagne (RTM) headed by Mr. L. de 
Crecy in collaboration with the Centre National du Machinisme Agricole du Genie Rural des 
Eaux et des Forets (CEMAGREF). Mr. de Crecy also coordinated the organization and conduct 
of the study tour. 

4. The Chairman of the Working Party, Mr. G. Kronfellner-Kraus, welcomed the 
participants from EFC member countries and overseas observers. He expressed his thanks 
to the Government of France for its willingness to host the Sixteenth Session and to the 
City of Aix-en-Provence and the Ecole Nationale des Arts et Metiers for the arrangements 
made for the conduct of the meeting. A special welcome was extended to Mr. J.P. Lanly, 
Director Forest Resources Division, FAO. 

Mr. Kronfellner-Kraus recalled that the Working Party had initiated its work in 
France, 36 years ago, when a study tour in the French Alps had been conducted. To day, 
however, the activities of torrent control were as relevant as ever before with the 
increasing use of mountain areas for tourism and generation of hydropower. 

5. Mr. J.P. Lanly, Director Forest Resources Division, welcomed the participants on 
behalf of the Director-General of FAO, and thanked the Government of France for the kind 
invitation to host the 16th Session. Thanks were also extended to Mr. L. de Crecy and 
to the RTM Service of the Office National des Forets, as well as to the City of Aix-en
Provence for having made the arrangements and provided the necessary installations for 
the meeting. 

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. J.P. Lanly congratulated the Working Party for its now well established 
policy of actively seeking the exchange of experiences with participants from FAO member 
countries in other regions, and for the tradition to include in each session a joint 
FAO/IUFRO Symposium dedicated to a specific topic within the subject on the overall 
agenda and the work programme of the Working Party. 

Mr. Lanly also mentioned the new challenges faced by the Working Party in relation 
to the present intensive use of mountain areas for recreational purposes and to the need 
of maintaining the presence of rural communities in the mountains in order to make 
possible the conservation of these areas. He also reminded the meeting of the 
recommendation made by the EFC Executive Committee that the Working Party consider a 
Longer term work programme of approximately five years duration including activities to 
be carried out between sessions. 
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Finally, Mr. Lanly expressed satisfaction that, despite the temporary financial 
difficulties of FAO, watershed management continued to receive sustained and even increasing 
attention. It is one of the most important components in the implementation of the 
Tropical Forestry Action Plan adopted by the international community since 1985 and 
entrusting FAO with the coordination of its implementation. 

6. Mr. L. de Crecy welcomed the participants on behalf of the Host Government and 
recalled the first time he had participated in a meeting of the Working Party back in 
1962. Now, as then, the need for meetings and exchange of information is vital both 
because of the Level of almost total safety demanded by the population and tourists in 
mountain areas and because the very small number of scattered specialists in each of the 
subjects dealt with by the Working Party. Now, as then, the basic watershed protection 
is provided by vegetation cover, supported when necessary by "concrete". Man remains the 
objective of torrent control as well as the principal means for achieving this protection. 
In addition to the above, time should be considered an important dimension in the restoration 
of mountain areas. 

Finally, Mr. L. de Crecy invited the participants to make full use of the opportunity 
of the meeting and declared the session to be open. 

7. The Working Party ·adopted the proposed agenda and timetable given in Annexes 
A and B. 

II. NATIONAL REPORTS 

8. Delegations of ten member countries of the European Forestry Commission submitted 
national reports: Austria, France, Federal Republic of Germany, Greece, Israel, Italy, 
Norway, Spain, Switzerland and Yugoslavia. In addition, the participants from Haiti, 
Japan, Madagascar, Mexico, Morocco and Venezuela made presentations on the programmes in 
their respective countries. Norway had sent a recent description of works carried out by 
the River Maintenance Department of the Directorate of Water Resources which was 
distributed among the participants. 

9. Mr. H. Hattinger presented the national report of Austria. The country covers an 
area of 84 000 km 2 and has about 7.5 million inhabitants. More than 66% of the country 
is mountainous; about 3.9 million ha. or 46% of the total area is covered by forests. 
Most of the protection forests (forests to be protected) are also protective forests 
(forests which protect against torrent and avalanche phenomena). However, all forests are 
threatened by air pollution and excessive numbers of game. Due to the scarcity of Land 
settlements and the construction of second homes, there is an expansion of housing 
construction into areas endangered by torrents and avalanches. The foundation of the 
Federal Forest Engineering Service for Torrent and Avalanche Control in 1884 was based of 
principles developed by French forest engineers. This system which has been known as 
the "Forest-Technical-System" is gradually becoming an "Eco-Socio-Engineering-System" 
because of the needs to establish ecologically stable vegetative cover, risk zoning, Land 
use planning, public relation and extension, etc. The growing intensity of socio-economic 
activities in the mountains has caused the deterioration of the ecological situation 
in many cases. Furthermore, errors are sometimes made in the field of torrent control. 
In order to improve the situation, the elaboration of an "Environmental Impact Analysis" 
for every project of torrent control is intended, the concerned guidelines are presently 
going through a period of trial. 

10. The national report of France was presented by Mr. L. de Crecy. The report 
concentrated on the major aspects of work since the Last session of the Working Party: 
Human activities and initiatives and natural events. Human action includes: (1) A survey 
of the protective role of State forests; (2) Risk zoning and mapping; (3) Recall (by 
Administrative Circular of 17 December 1987) that the role of the State is to "inform 
about the risks", but that prevention and protection is the responsibility of the local 
community with the help of the department, the region and the State; (4) Increasing use, 
and over-use, of CATEX (explosives transporting cable ways) which has become very popular 
among managers of ski-stations. Natural events include the summer of 1987 characterized 
by frequent and heavy storms causing dangerous flash peak flows, the best known of which 
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was the Grand Bornaud disaster where a torrent, until then 
a few minutes flooded a camping site and caused 23 deaths. 
a new reminder that natural torrential phenomena are often 
for revision of routine actions and opinions. 

considered quite harmless, in 
This and other events had been 

unforeseeable, and an occasion 

11. Mr. E. Probstle presented the national report of the Federal Republic of Germany. 
It describes the work undertaken by the Federal State of Bavaria with the financial 
assistance of the Federal Republic of Germany. The mountain forests are of significant 
importance for the protection of settlements and roads against floods and avalanches in 
the Alpine valleys, for the entire water utilization of Southern Bavaria and for the 
protection of soil against erosion. The mountain forests provide Long term guarantees for 
Life in the Alpine region. According to the forest mapping of well functioning ecosystems, 
180 000 ha. are of special importance for erosion control, 96 000 ha. for avalanche 
protection and 46 200 ha. for protection of water resources. The recently discovered 
increase in forest damages was shown to be accelerating from 34% of the number of trees 
having lost more than 25% of foliage in 1984 to 53% showing such damage in 1985. However, 
this declined to 50% in 1986 and to 38% in 1987. Among the most affected are older tree 
populations and protective forests. Death of mountain forest trees over Large areas has 
not been discovered so far. However, certain protective forests under extreme conditions 
show increasing Losses of individual trees. A significant relation between the weakness 
of the mountain forests and increased flood hazards or frequency of mudflow is not 
recognizable at present. A Protective Forest Restoration Programmes has been set up for 
the Bavarian Alpine region. 

12. The national report of Greece was presented by Mr. A. Vouzaras. Information is 
provided on Land use including arable Land, grazing Land and forests, and on geology, 
topography, climate and soils. Of special importance are individual storm events which 
may release over 600 mm of rainfall during 26 hours. Recently in 1986, a catastrophic 
storm releasing 880 mm in 48 hours hit the Eastern slopes of the Pelion mountains while 
other storms which occurred only five days before had already released 540 mm. Intensive 
mechanized farming methods without due regard to soil conservation are increasing and the 
increased use of forest areas for recreation has Led to an increase in forest fires by 
350% during 1971-1986 compared to 1955-1970. Records kept by the Forest Service show an 
increase in torrent control activities from 1955 to 1970 after which they have steadily 
declined. This is mainly due to a reorganization of torrent control personnel and a 
downgrading of priority after 1967. 

13. The national report of Israel was presented by Mr. Moshe Cohen. The Land 
Development Authority (LDA) is responsible for all land reclamation and forestry in 
Israel. Activities include support to settlements by drainage works, road construction 
and other infrastructure in often difficult mountainous terrain; development of water 
resources through the construction of reservoirs, land preservation, drainage, 
infrastructure and soil and water conservation. A new field of work for the LDA will be 
to care for neglected Land, i.e., Land which has been abandoned because their cultivation 
is not longer economically viable. Protection works consist of stone walls and tree 
planting to protect cultivated fields against winter flood rains. The forest area has 
been increased by 5 100 ha. during the last two years; fire prevention has become 
increasingly important because of the undergrowth generated by recent good rainy reasons. 
In the southern part of the country antidesertification measures include water harvesting, 
sand dune fixation and gully stabilization. 

14. Mr. G. Castaldo presented the national report of Italy. The various aspects of 
watershed protection and management is the responsibility and competence of a variety of 
public entities at various levels: State, regions, provinces and municipalities, as well 
as scientific and community organizations. This makes it very difficult to give a 
complete overview of activities related to watershed management. In addition, a new 
ministry, the Ministry of the Environment, was established only two years ago and is still 
in the initial stages of organization. The Geological Service of Italy, created in 1871, 
was recently transferred to the Ministry of the Environment. Some of the main activities 
of the Geological Service related to watershed management include: (a) Mapping of 
geological risk zones; (b) Standards for hydrogeological mapping and risk zoning; (c) A 
comparative study for the classification of Landslides; (d) Guidelines for the evaluation 
of environmental impact of human activities (to be published). The mapping of Landslide 
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risks and the collection, analysis and central storage of data on Landslide will receive 
further attention. 

15. The national report of Spain was presented by Mr. L. Rojo Serrano. Watershed 
management in Spain is directed towards two main problem areas: Torrent and avalanche 
control in the Pyrenees and Sierra Nevada mountains, and the regeneration of vegetative 
cover over Large areas in the arid and semi-arid Mediterranean zones of Spain. The 
National Institute for Conservation of Nature (ICONA), the state forestry institution, 
works with decentralized autonomous entities on the basis of contractual agreements for 
watershed management. ICONA provides financing and technical supervision of projects 
which are implemented by forest services of the autonomous entities. From 1986, ICONA 
requires a detailed environmental impact assessment of all projects in which it participates 
and detailed guidelines for the evaluation of reafforestation schemes have been prepared. 
Recently, a vegetation type map comprising more than 100 vegetation types has been 
published to serve as a guide for the regeneration of vegetative cover. In order to 
ensure national coordination, a National Plan for Forest Hydrology Restoration and Erosion 
Control has been initiated in 1987. The LUCDEME project (Combatting Desertification in 
the Mediterranean Zones) continues to make good progress towards determining the causes 
of desertification and the most appropriate solutions of these problems. 

16. Mr. J.P. Graf presented the national report of Switzerland. About 68% of the area 
of the country is mountainous but only 11% of the population Live in the mountains. 
Large areas in the central. parts of the country (St. Gothard) were affected by catastrophic 
summer storms during July and August 1987. Damages are estimated to be more than 1 billion 
Swiss Francs. The total federal budget for a variety of activities in mountain areas 
(torrent control, protection of abandoned agricultural and forest Land, avalanche control, 
rock falls, slope stabilization, reafforestation) r~present approximately 380 million 
Swiss Francs per annum for 1986 and 1987. The Federal Institute for Snow and Avalanche 
Studies celebrated its 50th Anniversary in 1986. 

17. The national report of Yugoslavia was presented by Mr. S. Kostadinov. Almost 75% 
of the country is affected by erosion problems. Erosion mapping following the methodology 
of Prof. S. Gavrilovitch is in progress with the republics of Serbia, Bosnia and 
Herzegovinia being completed. The map of Macedonia is in progress. A second major area 
of work is the research carried out by the Forestry Faculty of Belgrade and its Erosion 
Control Division. This research is directed towards (a) the solid matter transport 
processes in torrents; and (b) the hydrologic role of forests. In Serbia, 14 experimental 
watersheds have been established for this purpose. Watershed size range from 6 to 
6 050 ha. Other institutions involved in erosion control research include the Institute 
of Forests and Wood Industry, Belgrade, and the Jaroslav Cerni Hydraulics Institute, 
Belgrade. 

III. WATERSHED SOIL MOVEMENT AND EROSION PROCESSES 

18. Mr. L. Rojo Serrano (Spain) Rapporteur for Item 4, introduced the topic and 
announced that the two documents announced had been amalgamated into one. 

19. Mr. M. Meunier presented the only document under Item 4 entitled Research in 
Torrential Hydrology and the Experimental Site at Draix. 

After a brief description of the Link between research and engineering practice 
in the field of torrential erosion, the paper firstly defines the place of the Experimental 
Basins of Draix towards the different fields of research, namely, mountainous erosion, 
torrential hydraulics and torrential morphology. In a second part of the paper, the 
basins are described as well as the results and the research plans which could be carried 
out further. 

The document generated a Long discussion on the merits of considering torrential 
hydrology and hydraulics as disciplines separated from normal hydrology and hydraulics. 
Steep and irregular gradients, presence of tree trunks, high solid matter contents, etc., 
may cause torrential flows to behave in a special way, and not just by a matter of degrees 
described by extrapolation of conventional hydraulic formulas. In view of this discussion, 
the Chairman proposed the formation of an ad hoc sub-group on the subject. 
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IV. FAO/IUFRO SYMPOSIUM ON THE EFFECTS OF DYING FORESTS ON WATERSHED MANAGEMENT AND 
TORRENT CONTROL 

20. Mr. G. Kronfellner-Kraus as the person responsible for IUFRO subject group S 1.04.00 
"Prevention and Control of Torrent Erosion, Flood and Mud Flows, Snow Damage and Avalanches", 
and Chairman of the Working Party, chaired the Symposium for which six papers had been 
submitted. As introduction, a brief report on the activities and publications of the 
subject group since the 15th session was given. 

21. Mr. G. Kronfellner-Kraus presented the first paper entitled Alterations in 
Torrential Watersheds and their Effects. 

The Alpine kinds of torrent erosion and control methods are discussed in 
connection with the protective functions of forests and the possible effects of 
alteration within the drainage basins. Based on new methods of estimation the judgement 
of torrential events as well as of the effects of human activities became more exact and 
easier. 

As an elementary rule, all disadvantageous alterations within a cirainage basin 
have to be avoided as much as possible and unavoidable changes have to be compensated by 
measures and provisions. As to the real effects of changes up-to-date~ characteristic 
torrential catastrophies could be studied, in particular if sports facilities and novel 
damages of forests have already influenced these events. 

Clearings of forests for new sports facilities generally increase flood discharges 
and require appropriate compensations (e.g. replacement afforestations). But besides 
the disadvantages, the positive effects should also be taken into consideration <higher 
infiltration rates of ski-runs than on extensively managed Alpine pastures as an example). 

During the last catastrophies forests and ski-runs were not or scarcely involved. 
The precipitations and erosions took place mainly above the timber line. The forests of 
these ranges were not or scarcely novel damaged. The novel damages of forests also have 
not yet increased the normal felling area in Austria. The possible effects of novel 
damages of forests (forest decay) in future should be minimized by the best possible new 
vegetation cover (afforestations, brushwoods). Overmatured forests also present big 
problems. 

The degrees of the last catastrophies and sedimentations did not exceed hitherto 
existing ranges. The protective functions of torrent control measures are again and again 
most effective, but the high costs of constructions reduce the application of these 
measures to a minimum. There are, therefore, in spite of the best of conditions of well 
forested drainage basins and well controlled ravines, always relatively high remaining 
risks, which have to be taken into consideration in any case. In order to minimize the 
greatest actual risks, the sanitation projects of protection forests on unstable sites 
are at present of greatest urgency. 

22. The second paper was submitted by Mr. M. Ja~aba~ and Mr. Chlebek, Ostrava, CSSR, 
and was presented by the Chairman. Title: The Problems of Streamflow Changes from Forest 
Decline Due to Air Pollution. 

The great forest areas of the northern hemisphere are currently being destroyed by 
air pollution. A Lot of hydrologists warn of undesirable consequences of forest changes 
or losses on the water budget, especially on the storm hydrograph. The forest decline due 
to air pollution came so rapidly, that it was not possible to arrange appropriate research 
in experimental watersheds. Forecast of expected stream changes profit considerably from 
single measuring results of water balance elements, but interactions of these are very 
complicated and unknown. Under these conditions it is necessary to: 

use results from experimental watersheds and their applications by hydrological 
analogy methods; 

register run-off hazards and analyze their causes. 
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The consequences of forest changes may be expected in: 

changes of soil water regime with tendences to Landslide increasing and forest 
renewal complications; 

changes of water budget influencing the quantity and quality of water resources; 

run-off fluctuations; 

storm hydrograph changes connected with greater flood Losses. 

In the Beskidian mountains, Czechoslovakia, there is a very good example in the 
100% forested experimental watershed Mal~ R~ztoka <2.075 km 2> with a series of measurements 
over 34 years and advanced forest renewal on 2/3 of this area, affected by air pollution. 
Changes of single elements of water balance are evident, but the aggregated effect on 
water budget and storm hydrograph has not been found to be very great. The area is 
characterized by vegetation cover changes, but the soil is not much influenced and the 
soil surface is eroded on 2-3% of total area. 

23. The third paper entitled Soil Conservation Effect by Hillside Works in the 
Devastated Land of Ashio, Japan, was presented by Mr. Yuichiro Nakai. 

An ·investigation was conducted to evaluate the effect of hillside works in relation 
to soil conservation in the devastated Land area of Ashio, Tochigi Prefecture, Japan. 
Ashio is widely devastated and the National Forest Agency has been carrying out conservation 
projects there for the past 30 years. 

The results obtained were as follows: On the debris at the foot of the slopes, 
forests of Alnus, Pinus and other species were becoming established with Ao-horizons and 
primary soil dark-colored by humus within about 30 years after planting work. Changes 
in soil properties with time were shown as increase of Ao-horizon, decrease of bulk 
density, increase of fine particles in top soil, and so on. 

On the bare slopes, soil was more immature than in revegetated sites due to 
frequent soil erosion. On the rock-exposed slopes with aerial seeding works, only grass 
and bush vegetation could be seen. 

24. The fourth paper Soil Conservation Plan in a Devastated Forest Due to Typhoon was 
presented by Mr. Toshiaki Sammori and Mr. Masaru Iwamoto. 

Japan is Located at the north-east end of the Pacific Ocean and suffers from many 
natural disasters in every season. The authors did a research, regarding a forest 
conservation plan, in a devastated forest due to typhoon. Especially in volcanic ash 
Land, once vegetation cover is destroyed, precipitation easily infiltrates and is also 
stored in the surface Layer. When rainfall continues, interflow occurs on the boundary 
of the soil Layers with different permeability under unsaturated conditions. This means 
an interesting fact of Landslide mechanism in volcanic ash slope. 

The forest conservation plans aimed at restoring the devastated slope rapidly, 
preventing new Land slide and controlling debris by both hillside and torrent works. In 
addition, for future forest management and from the viewpoint of ecology, the multistoried 
forest should be created by thinning and density control cutting. 

25. The Last paper was presented by Mr. Maseru Iwamoto. Title: Prediction of Sediment 
Discharge and Forest Conservation Plan for a Sub-Alpine Forest in Japan. 

The Ohi River basin is a representative sub-alpine forest in central Japan. The 
author conducted research in this basin regarding forest development and conservation. 
Landslides are common in this basin. In order to evaluate some symptoms of Landslide 
danger and sediment discharge, the author made a Landslide risk map first. As a result, 
landslides are associated with high altitude, sparse vegetation, high drainage density, 
s to SW-facing aspects, and steep concave slopes. Avoidance of slopes with these 
conditions will minimize exposure to hazard. When planning developments, sufficient 
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foundation engineering is indispensable to prevent slope failures and erosion. In addition, 
we evaluate the sediment discharge ratio from the upstream area statistically by computing 
sediment data, and discuss how to develop the mountainous Land and also manage the forest. 
In regard to forest management, emphasis should be placed on use of selection or 
shelterwood harvesting systems. Because of Landslide and erosion hazard, rotation ages 
should be used in hazardous areas. Furthermore, a new master plan for general forest 
management was shown to combine soil and water conservation with forest management to 
promote the public functions of forest. 

26. The FAO/IUFRO Symposium was closed by a summary statement by the Chairman: 

Within the frame of the combined forestal-technical system of torrent and avalanche 
control as well as watershed management, the forests play a dominant role. Because the 
forests of all vegetation covers are able to contribute to the protection against the 
dangers due to erosion phenomena, mudflow and and floods as well as avalanches in the most 
natural way a reduction of the forested areas of watersheds may automatically Lead to an 
increase of dangers by torrents and avalanches in general. However, in detail there are 
many different special aspects to take into consideration, which are often overseen, in 
particular in public discussion. 

Changes in the forested areas of watersheds take place again and again due to many 
possible causes. There are first of all natural causes, eruptions of volcanoes <at the 
Mt. St. Helens more than 500 km2 were destroyed), forest-fires, storms and typhoons 
<Naganohara). But there are also man-made changes through different ways of Land use 
at the costs of forests, extensive clear cuts, too conservative forest conservation 
Leading to overmaturing (Alpine range), industrial exploitation, water power stations, 
road building (Ohi), tourism and sports facilities (in the Alps) and in recent years 
through the phenomena of dying forests, which have led to the most drastic effects (Ohi/ 
Japan, the CSSR, etc.). The many examples show at the same time the extensive efforts 
which are necessary to revegetate areas once damaged. The greatest damages are probably 
to be expected in the CSSR, where it was possible to measure some hydrologic effects in 
existing experimental watersheds (Mala Raztoka in the Beskidian mountains). 

All predictions and valuations related to the novel damages of forests are very 
difficult, because of the new character of the damages and because various systems are 
concerned. Both the dangers by torrents and avalanches as well as the protective 
functions of forests work differently according to local and temporal conditions and also 
within given ranges. Also, the forest decline takes place to different degrees, according 
to the different local and temporal influences of air pollution, acid rains, etc. <South 
Scandinavia, Central Europe) and according to the various soil properties (well buffered 
soils containing carbonate or slow-weathering rocks Like in Scandinavia, the CSSR or some 
parts of the Alps). The novel damages of forests are a complex of sicknesses which also 
appears according to the weather conditions. Despite recoverings during wet seasons, 
one has to reckon with reinforced renewed novel damages during dry seasons again. The 
novel damages of forests will be a threat as long as the most important causes <air 
pollution) are not eliminated or brought to a tolerant minimum. Damages will appear. 
above all in places, where different disadvantageous factors are combined. Therefore, 
generalization can easily Lead to false conclusions. 

As an example, most authors consider slopes which tend to creep and to Landslides 
as being the most dangerous, due to novel forest damages. On the other hand, such sites 
are mostly relatively humid, and on humid sites the novel damages are found to be Less 
common. Whereas forests are able to hinder the formation of avalanches, once these are 
running, the forests themselves are most endangered. And, therefore, greater well-known 
avalanche paths are mostly deforested and no Longer influenced by healthy or sick forests. 

In order to study and estimate the effects of dying forests or novel forest 
damages one therefore also has to take into consideration the respective state of forests 
within the study areas, within the experimental watersheds or during analyzed 
catastrophies, etc. In any case such special research and case studies should be 
intensified in order to improve the fundamentals for the necessary strategies used for all 
protection measures and plannings. The present FAO/IUFRO Sympo~ium may be seen as a step 
in this direction. The discussions will be continued (one of the next meetings of these 
aspects will take place in Prag, CSSR, in October of this year). 
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V. BIOLOGICAL MEANS OF WATERSHED RESTORATION 

27. The rapporteur for this Item was Mr. H. Hattinger, who announced that three 
papers had been submitted upon which he invited the first speakers. 

28. Ms F. Dinger presented the first paper entitled Regreening of Sub-Alpine Zones. 
The establishment of infrastructure for tourism in the mountains often involves Large 
scale terracing works Leading to the destruction of the vegetative cover on fragile Lands. 
This may have important consequences for the ecological stability and Lead to erosion 
problems. The regreening of such disturbed areas has become a necessity. The establishment 
of a grass cover is best suited to the harsh mountain conditions, and the technique 
introduced is now applied by the majority of ski stations. The operations involved in 
the rehabilitation and protection of newly treated areas, the choice of well adapted 
vegetative material, seeding techniques and the maintenance of the new vegetation cover 
guarantee complete integration of disturbed areas and effective control of erosion. 

29. Mr. P. Mullenbach presented the second document Reforestation at High Altitude: 
Study of Species Ecology and Techniques. Reforestation at high altitudes is generally 
carried out under particularly difficult ecological conditions. Because of the main 
objective, which is the establishment of protective forests, plantations Lead to the 
formation of stable forests in the Long term. Only intensively managed mixed species 
adapted to high altitudes are capable of fulfilling this role. In order to improve the 
success of such plantings, it is absolutely necessary to study the ecological conditions 
at a variety of stations. This has Led to experiments with various Land preparation 
techniques as well as with different promising species and provenances (native and 
exotic). The results of 15 years of research are reported on. Seventy experiments 
have been carried out at high altitudes involving a total of 200 ODO seedlings. Different 
methods of establishment with 30 species and 200 provenances. The results of 45 
experiments are available in 10-25 page write-ups in CEMAGREF, Grenoble. 

30. The third paper Revegetation of Marls in a Mediterranean Climate - Principles and 
Techniques was presented by Mr. F. Combes. The presence of marls is very significant in 
the Southern French Alps. When these formations are without vegetation, erosion becomes 
very active and materials transported by torrents present serious downstream problems. 
In order to establish vegetation in these areas, two techniques are possible: (a) Complete 
revegetation, either directly or after terracing or by contour planting. This technique 
has proven effective but it is slow and costly; (b) Linear revegetation. The principle 
of this new method is to retain the material in the gully beds by mechanical means and 
establish vegetation on the accumulated material. The advantage of this method is that 
a stable and vigorous vegetation is obtained at a reduced cost but with a satisfactory 
degree of effectiveness. 

31. Mr. H. Hattinger summarized the three presentations and after conducting the 
discussion concerning all three papers, thanked the speakers for their contributions. 

32. The session ended with the projection of the film "Delinquance torrentielle 
et reeducation". 

VI. VEGETATION COVER INFLUENCE ON EROSION AND WATER BALANCE 

33. The rapporteur for this Item was Mr. J-P. Cambon, who introduced the only document 
announced. 

34. Mr. J.F. Didon-Lescot presented the paper entitled The Influence of Vegetation on 
Erosion and Water Balance prepared by F. Lelong, J.F. Didon-Lescot and P. Durand. For 
five consecutive years (1981-86), amount of precipitation and run-off have been measured 
in three adjoining, comparative watersheds at Mont Lozere <Watershed A: Beech forest, 
0.54 km2; Watershed B: Spruce forest, 0.19 km 2; Watershed C: Grass, 0.81 km2). This 
has permitted the determination of annual run-off (Q) in relation to annual precipitation 
(P). Two years have produced above average precipitation, and two years have had 
deficient rainfall amounts compared to the Long term estimated mean annual rainfall of 
1 900 mm. The relationships Q = f(8) are all growing and Linear; they are almost similar 
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for the two undisturbed forested watersheds: The grassed watershed produces clearly more 
run-off. The increase in the annual run-off deficit Q-P, when P increases, means that 
in spite of the increased precipitation, the evapotranspiration demands are not satisfied 
due to the irregularity of rainfall and the Low retention capacity of the soil. The 
significant increase in the run-off coefficient measured after 1985 in Watershed B seems 
to reflect a progressive weakening of the spruce forest following a parasite attack and 
following which the forest was harvested. 

35. A discussion followed the presentation by Mr. Didon-Lescot concerning the 
determination of biomass and the role played by humus. Both aspects were being studied 
but no clear indications had yet emerged. 

VII. HYDROTECHNICAL METHODS OF TORRENT CONTROL 

36. Mr. J-P. Cambon continued as rapporteur also for this Item and introduced the two 
papers announced. 

37. Mr. C. Deymier presented his paper on Tendencies in Engineering Structures - Metal 
Foundations. 

As in retaining works <wall, sill) in torrent check dam (sill, dam), the past 
few years have seen an important development in the creation and use of prefabricated 
components. 

After a few explanations of the reasons for this evolution and a quick inventory 
of the various realizations, the author presented three particular applications: 

(1) Concrete prefabricated components for sills. 
(2) Metal prefabricated components for terraces. 
(3) Metal prefabricated components for check dams. 

Before introducing this subject, the author gave some information about some of 
the recent studies on civil engineering in torrent control done in the "Division 
Protection centre Les Erosions" of CEMAGREF, Grenoble. 

38. The second paper by Mr. G. Ruf, How to Replace the Manning (Strickler) Formula 
in Steep and Rough Torrents was presented by Mr. G. Kronfellner~Kraus. A first analysis 
of salt tracing experiments in stretches of steep torrents results in a simple empirical 
formula for the flow velocity with assessable parameters. It is applicable to steep and 
rough natural <unregulated) torrents and gullies, while there is no efficient bed load 
movement. Within this range and for rough estimations beyond of it too, it could replace 
Manning's (Strickler's) formula, which is not competent here. 

39. The presentation of the paper by Mr. G. Ruf was followed by a discussion on the 
surprisingly high correlations found in the experiments. It was agreed that both, 
the type of research and the results, were interesting and should be further examined by 
the formation of a small ad hoc group of scientists interested in the subject. 

VIII. SNOW AND AVALANCHE CONTROL 

40. Mr. J.P. Graf was rapporteur for this Item and introduced the two papers announced. 

41. The first document Protection Against the Ciage Avalanche at Tende was presented 
by Mr. R. Sagnet. On 31 January 1986, at 05:00 a.m., an avalanche originating at 1 630 m. 
altitude arrived in a housing development area situated at 780 m. altitude in the upper 
valley of La Roya, in the department of the Alps Maritimes. How to provide protection 
against such an avalanche in the future, considering that the event is extremely rare? 
The adopted solution, after Long discussions, has consisted in the establishment of a 
sediment deposit for the avalanche by excavation in the area situated immediately 
"upstream" of the housing area. This solution has at the same time, allowed for the 
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protection against torrential peak flows which are more frequent than the avalanches. 
The presentation showed that the study of risk hazards in mountain areas may often avoid 
the need for costly protection works in order to secure development schemes which have 
been decided on without an adequate examination of the immediate surrounding areas. 

42. The second paper was prepared by Mr. C. Charlier and Mr. L. Buisson, entitled 
Utilization of Artificial Intelligence for the Study of an Avalanche Zone. The main 
objective of the expert system software is to "imitate by a machine the reasoning of a 
expert in a particular area of specialization". The artificial intelligence uses robotics, 
reconnaissance of shape and form, computer vision and expert systems. In addition to 
avalanche control, applications may include forest fires, Landslides and development 
schemes. 

43. Mr. J.P. Graf thanked the speakers and summarized the presentations. 

IX. PREVENTION AND CONTROL OF LANDSLIDES 

44. Mr. J.P. Graf presented the only paper announced entitled The Landslide at Arveyes. 
Recently in the case of Landslides, apart from classical methods, an original solution 
has been proposed: The ground water Level has been Lowered through pumping from deep 
wells dug into the critical zone. Results obtained so far have been satisfactory. 

X. PLANNING AND SOCIO-ECONOMIC ASPECTS 

45. Mr. L. de Crecy was rapporteur for this Item and introduced the six documents 
announced. 

46. Mr. B. Faure presented the first paper: The Duyes Valley: An Example of a 
Watershed Study. The Duyes Valley is a small valley in the southern Alps of France 
covering 13 000 ha. The management study carried out by the R.T.M. Service had as its 
objective to define together with Locally elected representatives a programme for erosion 
control (in torrents) and flood mitigation (torrential rivers). The method utilized, 
developed by CEMAGREF, consists in establishing the necessary relationships between the 
natural risks involved and the interests to be protected. The uncertain future actually 
faced by agriculture in general is particularly sharply felt in this valley. The 
conclusions of the study, therefore, also aims at creating awareness about erosion 
problems which could further add to these problems by destroying an already fragile 
balance. 

47. The second paper was presented by Mr. L. Rojo Serrano entitled A First 
Approximation of Preparation of a National Watershed Management Plan Utilizing 
Geographic Information Systems. Planning of watershed management works in Spain must 
be based on the cartographic knowledge of the state of degradation of vast areas. 
Geographic Information Systems, therefore, represent a modern and extremely useful tool. 
The paper describes the principles and procedures for the preparation of a national plan 
for the management of degraded watersheds through the use of GIS. The plan is prepared 
in three phases involving the following scales: 1:1000 000, 1:200 000 and 1:25 000 to 
1:5 000. The details of the first phase are given and results are expected shortly. 

48. The third paper was presented by Mr. J. Mintegui Aguirre entitled Economic Analysis 
of Forest Hydrology Restoration and Soil Conservation Projects Using the Integrated 
Erosion Assessment Methodology. The paper was prepared by J. Aquil6, J. Mintegui Aguirre, 
J.E. Santamaria Medel, J.L. Garcia Rodriguez, F. Garcia Robredo and R. Varcarcel. The 
first part of the study deals with the adaptation of the two aspects of applied research 
and actual application to the environment in which the investigation is carried out. 
This is done by analyzing the existing connection between the application of the 
"integrated methodology for the evaluation of erosion in a watershed" and the forest 
hydrology restoration and soil conservation works planned for the same catchment. This 
analysis is carried out from a methodological as well as operational viewpoint. The 
second part constitutes the economic evaluation of the measures for restoration and/or 



- 11 -

conservation with the objective of justifying the important investments involved, 
considering also other social aspects which, although difficult to quantify, are clearly 
tangible. 

49. The application of economic analysis in watershed management was described in 
the following paper by Mr. P. Sanchez, presented by Mr. L. Rojo Serrano. The title is 
The Socio-Economic Problems in Integrated Watershed Management. Application in the Adra 
Watershed. 

50. The fourth paper presented by Mr. T. Michaelsen was the Report on FAQ's Activities 
in Watershed Management. The document describes the support of FAQ's Forestry Department 
to watershed management during the period 1987-88. This work is oriented towards the 
formulation of strategies, programmes and projects at the request of member countries and 
major donors. Major issues which continue to require attention include people's 
participation in upland conservation, economic analysis of watershed projects, monitoring 
and evaluation of bio-physical as well as socio-economic impacts, and development of 
human resources and stable institutions with Long term core financing. Main objectives 
of national Level watershed management projects include protection of human lives against 
torrential phenomena, protection of city water supplies, protection of hydroelectric 
dams, alternatives to shifting cultivation in mountain areas, diversification of the 
upland economy and rehabilitation of degraded uplands. 

51. The Last paper was presented by Mr. W. Kraus entitled Socio-Economic Aspects of 
Torrent Control in Bavaria shown by the integrated melioration of Giessenbach watershed 
in Rosenheim County. 

In the Federal Republic of Germany integrated meliorations of entire torrent 
watersheds is preferred to Local technical solutions of selected problems though the first 
could be more expensive than the latter. By integrated melioration it is possible to 
preserve a mountain region with Living vegetation and intact root zone. So, there are 
several benefits which are difficult to evaluate, for example: 

interception and storage of precipitation, so Lower risk of floods and 
avalanches; 

even climate; 

ensured use of forests and alpine pastures; 

intact mountain region for recreation; and 

habitat for wildlife and other species. 

These points are shown by the example of the torrent Giessenbach in Upper Bavaria. 

52. The rapporteur Mr. L. de Crecy conducted the discussion following each speaker 
and, finally, thanked the speakers noting that although the scale of planning must be 
different in small alpine torrents and Large semi-arid watersheds, there is a common 
need to consider the overall problem and to involve the local population 

XI. PROGRAMME OF WORK OF THE WORKING PARTY 

53. The Working Party approved the proposal made by the Chairman that the programme 
of work be grouped under five main topics, i.e.: (1) National reports/case studies; 
(2) Fundamentals of torrent control and watershed management; (3) Active measures in 
torrent control and watershed management; (4) Planning and management aspects; and (5) 
International cooperation and information exchange. In addition, the joint FAQ/IUFRO 
in-session symposia should continue and the formation of an ad hoc sub-group on torrential 
hydraulics should be encouraged. The head of the Spanish delegation proposed that the 
management of watersheds under semi-arid conditions and the restoration of arid Lands, be 
mentioned specifically as sub-topics. This was accepted by the Working Party. 
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The proposed agenda for the 17th Session reflecting these proposals is as follows: 

1. National Reports and Presentation of Special Cases 

2. 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 

3. Active Measures in Torrent Control and Watershed Management 

Biological measures 
Hydrotechnical measures 
Avalanche control 
Restoration of arid and semi-arid zones 

4. Planning and Management Aspects 

Risk zoning 
Warning systems 
Socio-economic questions 
Disaster management 

5. International Cooperation and Exchange of Experiences 

Production of manuals and technical guides 
Production of films and other audio-visual material 

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

54. The heads of delegations met in order to elect the officers of the Working Party 
following the tradition that a new Chairman must be elected at each session. The delegates 
unanimously elected Mr. J.P. Graf (Switzerland) as Chairman. Mr. E. Probstle (Federal 
Republic of Germany) was elected First Vice-Chairman and Mr. S. Fattorelli (Italy) Second 
Vice-Chairman. Mr. S. Fattorelli, who was not present, confirmed his a~ceptance by 
telephone. 

55. Following the recommendation by the EFC Executive Committee that the Working Party 
should discuss a Longer, five year, programme of work including details of between session 
activities, the group decided to continue the practice of considering the proposed agenda 
for the next session as the Working Party's programme of work. However, the need for a 
longer time horizon was recognized both in the groupings of topics on the agenda which 
should be maintained over several sessions, and in the adoption of the proposal that the 
prospects for future host countries be considered for at least two future sessions. The 
proposal by the EFC Executive Committee that at future sessions of the EFC an item be 
included on the agenda to allow a particular aspect of the work of the Working Party to 
be presented in detail, was welcomed. The group recommended that the new Chairman, 
Mr. J.P. Graf, attend the next EFC session and make a presentation on the topic: The 
Value of the Hydrological Effects of Forests and Other Protective Vegetation. 

56. The heads of delegations examined the various proposals for hosting the 17th and 
future sessions and agreed to accept the offer made by the Italian delegation to hold the 
17th Session in the Veneto Region of Italy, sometime in 1990. Concerning the 18th Session, 
the delegation of the Federal Republic of Germany offered to host the meeting subject to 
approval by the national and state authorities. The Swiss delegation also indicated 
interest in hosting future sessions. 
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57. During the closing ceremony the Chairman and the Secretary of the Working Party 
expressed their appreciation for the efficient way in which the French authorities had 
provided host facilities for the meeting. The draft final report of the 16th Session 
should be sent to heads of delegations for approval before printing. 
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ANNEX A 

AGENDA 

1. Opening of the Session 

2. Adoption of the Agenda 

3. National reports 

4. Watershed soil movements and erosion processes - cartography, research results, 
evaluation, mathematical models, torrential and sediment erosion 

5. Vegetation cover influence on erosion and water balance - cartography, evaluation, 
research, mathematical models, the effects of acid rain on the hydrologic role of 
vegetation cover 

6. FAO/IUFRO Symposium: The effects of dying forests on watershed management and 
torrent control 

7. Biological means of watershed restoration 

8. Hydrotechnical methods of torrent control 

9. Snow and avalanche control 

10. Prevention and control of Landslides 

11. Planning and socio-economic aspects - planning methodology, socio-economic 
development and intersectorial relations, economic evaluation 

12. Risk zoning and warning systems 

13. Preparation of films and manuals 

14. Programme of the Working Party 

15. Election of officers of the Working Party 

16. Date and place of the Seventeenth Session and special symposia 

17. Other matters 

18. Adoption of the Report 

19. Closing of the Session 

20. Study Tour on mountain watershed management 
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ANNEX B 

16th Session of the EFC Working Party on the 
Management of Mountain Watersheds 

Aix-en-Provence, France, 14-18 June 1988 

TIMETABLE 

Tuesday, 14 June 

09.00 

10.00 

11.00 

11.30 

12.30 

14.00 

15.00 

17.00 

18.00 

19.30 

Regi st rat ion 

Opening of the 16th Session of the Working Party 

Adoption of the Agenda - Secretariat Information 

National Reports 

Lunch Break 

National Reports 

Watershed Soil Movements and Erosion Processes CL. Rojo Serrano) 

Research in Torrential Hydrology and the Experimental Site at 
Draix ·cM. Meunier) 

End of Day's Session 

Guided Tour of Aix-en-Provence 

Welcome Cocktail Hosted by the City of Aix-en-Provence, Followed 
by a Buffet and a Historical Concert 

Wednesday, 15 june 

09.00 

12.00 

14.00 

15.00 

17.00 

18.00 

20.00 

FAO/IUFRO Symposium: The Effects of Dying Forest on Watershed 
Management and Torrent Control CG. Kronfellner-Kraus, IUFRO) 

Lunch Break 

FAO/IUFRO Symposium (continued) 

Biological Means of Watershed Restoration CH. Hattinger) 

Regreening of Sub-Alpine Zones (F. Dinger) 

Reforestation at High Altitude <M. Mullenbach) 

Revegetation of Marls in a Mediterranean Climate - Principles 
and Techniques (F. Combes) 

Film Show and Slides 

End of Day's Session 

Dinner Hosted by FAO 
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Thursday, 16 June 

09.00 

09.30 

11.00 

12.00 

14.00 

Vegetation Cover Influence on Erosion and Water Balance (J.P. Cambon> 

The Influence of Vegetation on Erosion and Water Balance 
(J.F. Didon-Lescot) 

Hydrotechnical Methods of Torrent Control (J.P. Cambon) 

Tendencies in Engineering Structures - Metal Foundations 
CC. Deymier) 

How to Replace the Manning (Strickler> Formula in Steep and Rough 
Torrents CG. Ruf) 

Snow and Avalanche Control (J.P. Graf) 

Protection Against the Ciage Avalanche at Tende CR. Sagnet) 

Utilization of Artificial Intelligence for the Study of an 
Avalanche Zone CC. Charlier and R. Buisson) 

End of Day's Session 

Visit to the Provence Canal and to the Laboratories of CEMAGREF 
at Tholonet 

Reception Hosted by the Provence Canal Entity and CEMAGREF 

Friday, 17 June 

09.00 

09.30 

10.00 

12.00 

14.00 

Snow and Avalanche Control Conclusions (J.P. Graf) 

Prevention and Control of Landslides 

The Landslide at Arveyes (J.P. Graf) 

Planning and Socio-Economic Aspects CL. de Crecy> 

The Duyes Valley: An Example of a Watershed Study CB. Faure) 

A First Approximation of Preparation of a National Watershed 
Management Plan Utilizing Geographic Information Systems 
CL. Rojo Serrano) 

Economic Analysis of Forest Hydrology Restoration and Soil 
Conservation Projects Using the Integrated Erosion Assessment 
Methodology CJ. Mintegui Aguirre) 

Lunch Break 

Planning and Socio-Economic Aspects (cont'd) 

The Socio-Economic Problems in Integrated Watershed Management. 
Application in the Adra Watershed CP. Sanchez> 

Report on FAO's Activities CT. Michaelsen) 

Socio-Economic Aspects of Torrent Control in Bavaria 
CW. Kraus) 
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Friday, 17 June (Cont'd) 

16.00 

17.00 

19.00 

National Reports 

End of Day's Session 

Cocktail Hosted by the Regional Council of Provence-Alpes-Cote d'Azur, 
and a Diner Hosted by the Office National des For~ts and the Host 
Government 

Saturday, 18 June 

09.00 Programme of the Working Party 

Election of Officers 

Date and Place of the 17th Session and Special Symposia 

Other Matters 

11.00 Study Tour Programme 

·Adoption of the Report 

Closing of the 16th Session of the Working Party 



Chairman 
President 
Presidente 

Vice-Chairmen 
Vice-Presidents 
Vicepresidentes 

Secretary 
Sec re ta ire 
Secretario 

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

AUSTRIA/AUTRICHE 

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

G. Kronfellner-Kraus 
Forstiche Bundesversuchsanstalt 
Schonbrunn-Tirolergarten 
A-1131 Wien 

H. Schaffhausser 
Inst. v. Lawinenruude 
Rennweg 1 
A-6020 Innsbruck 

FRANCE/FRANCIA 

J. Anziani 
Conseil Regional PACA 
Place Jules Geisde 
13481 Marseille 

J.P. Cambon 
CEMAGREF 
Le Tholonet 
13100 Aix-en-Provence 

- 18 -

ANNEX C 

LIST OF PARTICIPANTS 
LISTE DES PARTICIPANTS 
LISTA DE PARTICIPANTES 

G. Kronfellner-Kraus 
CAustria/Autriche) 

L. de Crecy 
(France/Francia) 
J.P. Graf 
CSwitzerland/Suisse/Suiza) 

T. Michaelsen 
CFAO) 

L. Buisson 
Ingenieur d'Etude 
CEMAGREF 
B.P. 76 - 38402 St. Martin d'Heres 

C. Charlier 
Expert Avalanche 
CEMAGREF 
B.P. 96 - 38402 St. Martin d'Heres 



FRANCE/FRANCIA (cont'd) 

J.M. Clauzure 
Office National des Forets 
46 Avenue Paul Cezanne 
13098 Aix-en-Provence Cedex 02 

L. de Crecy 
Delegue Regional RTM 
3 Boulevard des Diables Bleus 
38000 Grenoble 

J. di Betta 
Service Departemental RTM 
Residence Anatole France 
Boulevard Frederic Mistral 
66000 Perpignan 

F. Dinger 
CEMAGREF 
B.P. 76 - 38402 St. Martin d'Heres 

G. Duclos 
Societe du Canal de Provence 
8. p. 100 
13603 Aix-en-Provence Cedex 1 

B. Faure 
Service Departemental RTM 
1 Allee des Fontainiers· 
04000 Digne 

J.C. Lacassin 
Societe du Canal de Provence 
B. P. 100 
13603 Aix-en-Provence Cedex 1 

M. Mullenbach 
CEMAGREF 
B.P. 76 - St. Martin d'Heres 
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Office National des Forets 
46 Avenue Paul Cezanne 
13098 Aix-en-Provence Cedex 02 

R. Sagnet 
Service Departemental RTM 
18 Avenue Gay 
06000 Nice 

Y. Tachker 
IDTEF - Service RTM 
42 Avenue Marcelin Berthelot 
38100 Grenoble 
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F. Combes 
Service Departemental RTM 
1 Allee des Fontainiers 
04000 Digne 

C. Deymier 
CEMAGREF 
B.P. 76 - 38402 St. Martin d'Heres 

J.F. Didon-Lescot 
Ingenieur CNRS 
Font-Vive 
30450 Genolhac 

J.M. Dinhut 
SAFER 
Route de Montgaillard 
97465 St. Denis 

J. Dunglas 
CEMAGREF 
Pare de Tourvoie 
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A. Hebert 
A.P.R. 
24 rue de La Source 
97400 St. Denis de La Reunion 

M. Meunier 
CEMAGREF 
B.P. 76 - 38402 St. Martin d'Heres 
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GERMANY (FEDERAL REPUBLIC OF)/ 
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Forest Research Institute 
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ISRAEL 

M. Cohen 
Land Development Authority 
P.O. Box 45 
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ITALY/ITALIE/ITALIA 

G. Castaldo 
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M. Falciai 
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J.A. Mintegui Aguirre 
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Director Adjunto Proyecto LUCDEME 
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H. Geiger 
Swiss Federal Institute of Forestry 
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Monday, 20 June 

08.30 

10.00 

10.30 

11.30 

12.30 

14.30 

17.00 

17.30 

18.00 

Tuesday, 21 June 

08.30 

09.15 

11.00 

12.00 

14.30 

16.30 

17.30 

Wednesday, 22 June 

08.30 

10.30 

12.30 

15.00 

17.00 

18.00 
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ANNEX D 

STUDY TOUR PROGRAMME 

20 - 24 June 1988 

Departure from Aix-en-Provence 

Chateau Arnoux - View of the Escale dam, Sedimentation of the dam 

Departure towards Digne and Marcoux 

Transfer to small vehicles 

Open air lunch at teh experimental site of Sevigne 

Visit to the experimental sites for the measurements of erosion at 
Draix 

Transfer to Brusquet 

The experimental installations at Brusquet 

Return by bus to Digne. Diner and overnight in Digne. 

Departure from Digne 

Col du Labouret - The Monument for Demontzey - The Large reafforestation 
areas, RTM, of the last century; the silviculture of black pine 

Departure for Ubaye big Seyne and Lauzet 

Aerodrome of Barcelonnette - Lunch 

Visit to the Riou Bourdoux torrent 

Transfer to the Valette dam; visit to the dam 

Departure for Sauze. Diner and overnight in Sauze de Barcelonnette. 

Departure from Sauze de Barcelonnette, the Serre-Pon~on dam - Savines 

Visit to the Boscodon torrent 

Transfer to Embrun; lunch at Embrun 

Going up the Valley of the Durance: Roche de Rame, Argentiere, 
Brian~on 

The Guisane Valley; St. Chaffrey - The sediment trap of Verdarel 

Transfer to Monetier Les Bains; diner and overnight at Monetier Les Bains. 



Thursday, 23 June 

08.00 

08.20 

08.35 

09.40 

10.30 

11.15 

12.00 

12.45 

14.30 

17.30 

Friday, 24 June 

08.30 

10.30 

12.00 

15.00 

16.45 

Departure from Monetier Les Bains 

Col du Lautaret, view of the experimental sites for avalanche control 

Climb to Galibier - Valloire 

Short stop at teh Mougin Monument; going down to Maurienne 

Arriving at Modane: Presentation of problems related to the stability 
of the access road to the Frejus Alpine tunnel 

View of the torrent control works at Charmeix 

The sediment trap of the St. Antoine torrent 

Departure for St. Michel de Maurienne; lunch 

Visit to the St. Martin La Porte torrent 

Arrival at St. Jean de Maurienne; diner and overnight. 

Departure from St. Jean de Maurienne - La Rochette - Grenoble 

Visit to the laboratories of SOGREAH 

Transfer to the Hotel School; lunch at Hotel Lesdiguieres 

Visit to the laboratories of CEMAGREF at St. Martin d'Heres 

Railway Station of Grenoble. End of Study Tour. 



M/S9558EJ1/!l.119/200 




