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Abstract The aim of this paper is to demonstrate the potential use of a GIS and associated database to map and analyse global patterns of sediment yield. Attention focuses on the suspended sediment yield (SSY) data available for the European territories of the Russian Federation and the variation of SSY across part of the Russian Plain. A GIS and database has been developed for the Volga River basin. The GIS system permits the drainage basins for which SSY data are available to be delineated and the database conflates information on sediment yield and the hydrological and physiographic characteristics of the individual drainage basins. A map of the variation of annual sediment yield within the Volga basin is presented.
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INTRODUCTION

The development of geomorphology during recent decades has placed increasing emphasis on process dynamics. There is a shift from a morphological paradigm to a process paradigm, reflecting increased interest in the physical and chemical processes responsible for landscape development. For example, an understanding of suspended sediment yields and their controls provides a valuable basis for investigating landscape development. Increased interest in process dynamics within geomorphology is leading to important changes in research methods. There is increasing emphasis on quantifying rates of landscape development and their variation between different morphoclimatic zones, exploring the links between process and form, experimental investigations and numerical and GIS-based modelling. Studies of exogenic processes, and more particularly erosion and deposition, within river basins are attracting increasing attention. 


The intensity and spatial variation in the operation of exogenic process is influenced by many factors and studies of the magnitude and spatial variability of suspended sediment yield (SSY) in river basins provide a useful means of assessing the impact of such processes. The sediment yield of a river basin provides an important indication of the rate of denudation in the upstream basin and the conveyance loss associated with the transfer of sediment to the basin outlet reflects the balance between erosional and depositional processes in landscape development. Since it is related to the intensity of mechanical and physical denudation processes, SSY provides a useful variable for comparing different areas or regions. Furthermore, contemporary SSY data provide valuable information for addressing key geomorpho​logical issues related to the role of exogenic processes in landscape evolution. 

SSY data possess a number of important features which make them particularly valuable for assessing denudation and landscape ecolution. These include the use of standard methods for documenting SSY, the existence of records covering extended periods and the ability to cover large areas and to provide information relating to a range of scales. At present there are about 10 000 stations located around the world where SSY is measured. About 6000 of these provide data which are of limited value for geomorphological purposes value, for a number of reasons, including short periods of record, low quality and non-accessibility Thus, at the present time, data suitable for research purposes are available from published sources for about 4000 stations. These are mostly located in the former USSR, USA, Canada, Germany and some other countries of Western Europe. These data sets provide information on suspended sediment discharge and its variation in both time and space in response to a range of controls. 

Spatiotemporal analysis of the structure and intensity of denudation at the global scale based on SSY data provides a basis for studying not only rates of denudation and landscape development, but also the role of both natural and human factors as controls and their relative
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