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Preface 

Over the past 15 years, the International Commission on Continental Erosion 
(ICCE) has organized a number of important and successful symposia and 
workshops covering different aspects of erosion and sedimentation. These 
have focused on Erosion and Sediment Transport Monitoring (Florence, 1981; 
Oslo, 1992), Recent Developments in the Explanation and Prediction of 
Erosion and Sediment Yield (Exeter, 1982), Drainage Basin Sediment 
Delivery (Albuquerque, New Mexico, 1986), Sediment Budgets (Porto 
Alegre, Brazil, 1988), Erosion, Transport and Deposition Processes 
(Jerusalem, 1987), Sediment and the Environment (Baltimore, 1989), 
Steepland Erosion and Sedimentation (Christchurch, 1981; Corvallis, 1987; 
Suva, Fiji, 1990), Erosion, Debris Flows and Environment in Mountain 
Regions (Chengdu, 1992), Sediment Problems (Yokohama, 1993), Variability 
in Stream Erosion and Sediment Transport (Canberra, 1994) and Erosion and 
Sediment Yield: Global and Regional Perspectives (Exeter, 1996). In many of 
these symposia, attention has been directed both explicitly and implicitly to the 
role of human activity in modifying erosion and sedimentation processes and 
there is a growing awareness of the central importance of human activity in 
influencing both erosion and sediment transport. Concern for this impact has 
been further promoted by recent interest in global change and the sustainable 
development of the world's resources. In many areas of the world, erosion 
rates have increased dramatically as a result of forest clearance and land use 
change and this accelerated erosion is commonly paralleled by marked 
increases in sediment yield. Both increased on-site soil loss and increased 
suspended sediment loads can give rise to serious economic and environmental 
problems in terms of reduced soil productivity, reservoir sedimentation, 
disruption of water supply infrastructure and degradation of freshwater 
habitats. Equally, however, reservoir construction has caused major reductions 
in the sediment loads of some rivers and these reductions in sediment transport 
have frequently resulted in increased scour and downstream changes in 
channel morphology. 

Against this background, it was felt to be both appropriate and timely to 
devote an entire symposium to exploring and assessing the significance of 
human impact on erosion and sedimentation. Furthermore, this theme was 
considered to be particularly appropriate for a meeting held in Morocco. 
Erosion and sedimentation problems frequently assume serious proportions in 
the semiarid regions of the world. Morocco has a long and successful history 
of dealing with sedimentation problems associated with reservoir development 
in areas of high sediment yield and of implementing watershed management 
strategies to reduce erosion and sedimentation. 

The 33 papers published in this volume of proceedings are clearly unable 
to provide comprehensive coverage of all facets of human impact on erosion 
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and sedimentation, but they deal with a wide range of topics and bring 
together case studies and findings from 23 countries representative of many 
different environments, as well as providing more general global perspectives. 
The first eight papers focus on human impact on erosion rates and provide 
useful examples of the potential magnitude of the changes associated with 
different human activities in a range of environments, as well as directing 
attention to the development of procedures for predicting the magnitude of the 
changes involved. The next group of 11 papers considers the downstream 
effects of accelerated erosion on sediment transport and sediment yield and 
these contributions document a wide range of examples of the impact of 
human activity and land development in different parts of the world. These are 
followed by six further papers that explore a number of problems and 
approaches associated with the development of sediment management and 
control strategies. The final eight papers deal more specifically with reservoir 
sedimentation and related problems and with the impact of river regulation on 
sediment loads and channel morphology. 

Convenors 

Des Walling 
Department of Geography, University of Exeter, UK 

Jean-Luc Probst 
Centre National de la Recherche Scientifique, Centre de Géochimie de la Surface, Strasbourg, France 

Azaddine Diouri 
Centre Expérimental de l'Hydraulique, Laboratoire Public d'Essais et d'Etudes, Casablanca, Morocco 
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Soil erosion in the vineyards of Champagne 

PHILIPPE GOURBESVILLE 
European Center on Geomorphological Hazards, Louis Pasteur University, Strasbourg, 
SOGETI, 12 rue Bailey, F-14000 Caen, France 

Abstract The vineyards of Champagne are amongst the most famous in the 
world. The agricultural practices have been greatly modified since the 1950s 
and have induced extensive soil erosion on the hillsides. This erosion is 
associated with mud flows which directly threaten property and people. 
After a description of the major processes, a quantitative approach is 
proposed to evaluate the potential of some technical solutions for reducing 
the erosion problem. A sediment transport model is coupled with a 
rainfall/runoff model to simulate a 15-year flow and sediment transport 
record. The results obtained demonstrate the efficiency of the modelling 
approach and the modification of the agricultural practices required. A new 
strategy for managing the vineyard hydrology is proposed, based on 
modification of the agricultural practices and runoff management in all 
parcels prior to water concentration in channels. 

INTRODUCTION 

The vineyards of Champagne are amongst the most famous in the world for both the 
nature and the quality of their production. But today, changes in the agricultural 
practices are endangering this patrimony. The more the vineyard area expands, the 
more the steepest and highest areas on the cuesta and the sides of the Marne valley 
are used (Fig. 1). All the hillsides, as in other vineyards with similar morphology, 
are subjected to the effects of soil erosion. This process is initiated by water erosion 
which is locally associated with landslides. The resulting phenomena are both 
chronic and episodic in character. 

SOIL EROSION: AN HISTORICAL PROCESS 

Vineyards appeared on the hillsides of Champagne before the Romans occupied 
Gaul. The Roman Empire encouraged this production which was subsequently 
controlled by the monks. Until the seventeenth century, champagne was just a white 
or red "quiet" wine but it was already favoured by the European royal courts. The 
key development — the second fermentation — appeared only accidentally and 
produced "devil wines". The success story of champagne really started in the 
eighteenth century with the Dom Pierre Pérignon monks who developed the 
champagnization process and the method of blending the different wines. 

The production area was originally limited to the Marne valley in order to be 
easily accessible to the main market of Paris. The champagne market really 
developed at the beginning of the eighteenth century with the rich people of Paris and 
London. The production area was voluntarily limited and the product stayed 
marginal. The end of the nineteenth century was characterized by a very strong 
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Fig. 1 Location map. 

recession in the champagne producing area. The wines faced competition from the 
products of the south of France, which became more easily transported with the 
expansion of the railways. From 1890 to 1911, phylloxera devastated the French 
vineyards and particularly the Champagne area. The redevelopment of the vineyards, 
with grafting on to an American variety, has been associated with the disappearance 
of the "foule" structure and its replacement by the present linear pattern. The 
"foule" structure had a density of 30 000 plants per hectare and no specific spatial 
organization. Runoff and sediment transport were partially controlled when the 
vineyards had this structure and when the work was undertaken in the traditional 
manner with weeding and digging to maintain the soil. The use of tractor cultivation 
since the beginning of the 1950s has favoured the creation of furrows which are able 
to collect water and to generate channels. The intensive use of chemical weedkillers 
in the 1960s and the absence of cultivation under the plants have enhanced the 
erosion processes which threaten the long term sustainability of the soil. The major 
redevelopment of cultivation for the A.O.C. — "Appellation d'Origine Contrôlée" 
areas which present the production area defined in 1927 has caused a significant 
modification of the runoff conditions. The traditional practice of burning undertaken 
at the end of the winter to maintain the herbaceous vegetation disappeared 20 years 
ago. The hillsides have been replanted with vineyards and the waste land converted 
to shrub vegetation. The erosion phenomena are now associated with processes such 
as mud flows which directly threaten property and people. 

METHODOLOGY 

A quantitative assessment has been carried out for the development of a new 
vineyard in the territory of the municipality of Chartèves in the Marne valley. The 
hillside, with a slope of over 40%, is located just upstream of the urban area and has 
not been cultivated since the First World War. Runoff and sediment transport are 
very limited because herbaceous and shrub vegetation cover the entire hillside. 

A modelling approach has been selected to evaluate the potential soil erosion and 
to assess the potential of different strategies for reducing erosion intensity. The 
method involved is more an assessment of the general controls on sediment transport 
rather than a deterministic analysis of the erosion phenomena. The general aim is to 
couple a sediment transport model with a rainfall/runoff model. 


