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Snowmelt runoff on a thawing soil has been reported to cause significant soil erosion in Scandinavian countries and in mountain areas. The occurrence of this phenomenon can be seen as an important threshold for soil erosion in these environments. Although reported at various conferences, this workshop was the first in Europe to concentrate on this topic.





Specific goals.





The overall objective of the symposium on ‘Snowmelt erosion and related problems’ was to highlight issues of particular importance for soil erosion processes in northern regions. Specific symposium themes were:


Hydrological processes and properties in frozen or partly frozen soils.


Methods and equipment for measurement of soil physical properties during winter period, both in the laboratory and in the field.


Alteration of physical and mechanical soil properties by freezing and thawing.


Soil erodibility during winter periods.


Scale issues in relation to field measurements and modelling.


Modelling soil erosion under winter conditions.


Potential effects of climate change.





Paper topics.





Approximately 65 researchers from Europe and North America participated in this workshop.





During a first session on ‘Hydrological processes in frozen or partly frozen soils’, symposium themes 1-3 have been addressed. The infiltration of water in frozen soils was certainly the most intensively discussed topic within this session. Several papers discussed the actual study of the infiltration process in frozen soils: what are the measuring techniques available, how can we improve these measuring methods and what are the key-problems related to measuring infiltration in frozen soils. Some papers went beyond the measuring problems by 1) discussing the mechanisms related to the distribution and redistribution of soil water in the topsoil under a freezing-thawing regime and 2) reporting the effects of freeze-thaw cycles on soil characteristics (e.g. hydraulic conductivity, soil roughness).


On Friday March 30, 2001, a session on ‘Soil erosion measurement, processes and influencing factors’ looked into more detail at symposium themes 4 & 5. For areas where snowfalls occurs regularly, snowmelt runoff seems to be a significant erosion process, although it is often not the main contributor to the total erosion budget. An important observation that appeared from the field studies, is that traditional erosion-reducing techniques are not (always) applicable to conditions were snowmelt erosion prevails. It became also clear that more long-term (at least seasonal) and large-scale (at least watershed) data are needed to assess the snowmelt erosion process in more detail and to be able to provide accurate validation data to winter erosion models/modellers.


Finally a session on ‘modelling: infiltration, runoff and soil erosion during winter periods’, discussed symposium themes 6 & 7. With respect to the actual modelling of snowmelt related issues, the key issues that have been put forward were:


We need more basic information on the behaviour and evolution of snow cover.


The process of water release from snow has not yet uniformly been described.


It is not completely clear how snow and frost influence soil parameters.


The infiltration of water into a frozen soil has not yet accurately been described


The initiation of runoff and formation of preferential flow pathways when snow starts to melt is not sufficiently investigated.


All these issues together make that accurate snowmelt erosion modelling requires more basic research to be done. Consequently current models (e.g. WEPP) often perform poorly, though some promising initiatives as there are the use of a heat balance approach, 3D-modelling and the use of simple empirical prediction tools, have been presented.


With respect to the application of snowmelt erosion models, there exists a need for studies dealing with:


Risk evaluation (expressed as probabilities);


Relative changes in erosion rates as a function of soil treatment, crop type, and crop cover;


Quantitative analysis of the processes active under snowmelt conditions at the catchment scale;


Long-term perspectives (global change).





In addition to the oral and poster presentations there was also a one-day field trip during which the measurements required to monitor snowmelt (erosion), both at the plot-scale and at the outlet of a catchment, were clearly illustrated. Besides this, also the impact of recent land levelling on the Norwegian agricultural land has been made clear. Through a poster and field illustrations it was clearly shown that levelling the land comprises more than just flattening the topography, but requires also a well thought-out management of the newly created hydrology system.





Important conclusions.





The successful COST 623 meeting on ‘Snowmelt erosion and related problems’ made certainly clear that erosion due to snowmelt requires a significantly different approach compared to erosion driven by rainfall on agricultural land. Especially with respect to infiltration, runoff generation, runoff concentration and erodibility of a thawing soil conditions are entirely different from the situations in temperate and (semi-)arid climates that have been studied more intensively. Therefore a need for conducting more basic research, especially at the catchment scale and on the medium to long term are required. Only then accurate snowmelt erosion prediction tools can be developed.





Selected papers of this workshop will be published in Nordic Hydrology (ed. Lilian Oygarden).


