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Abstract The intensity of soil erosion in the forest-steppe landscapes of the Russian Plain was assessed using a cartographic method and GIS. The aim of the research was to devise a method for analysing the spatial-time dynamics of soil erosion intensity under conditions of high agricultural production. The intensity of anthropogenic erosion was assessed for the period from 1970 to 2007. These years cover the period of highest intensity of agricultural land use (USSR) and the subsequent period of agricultural loading reduction experienced during the transitional economy of Russia during the 1990s. Spatial-time analysis of soil erosion was conducted using the creation of vector thematic erosion maps, generated using the “overlay” cartographic approach. The change in soil erosion contours was estimated for each key soil type.
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INTRODUCTION

The forest-steppe landscapes on the east of the Russian Plain possess favourable agro-climatic resources. In particular, the local soils (chernozems) are fertile and have therefore been used to help support intensive agricultural production. About 70–80% of the local total river basin area is occupied by cropped land. The sample used for this study contained 3331 river basins, 500 of which are more than 90% cultivated, 1100 more than 70%, and only 284 less than 20% ploughed. Extensive cultivation is responsible for accelerated soil erosion and, for this reason, the study region is figuratively called the “erosion pole” of Russia.
DATA

The study area is located within the forest, forest-steppe and northern part of the steppe landscape of the Russian Plain and comprises more than 130 000 km2. A total of 3331 river basins were included in the analysis and these have an average area of 40 km2. Information on soil erosion on arable land was obtained for the territory of the Middle Volga, including the basins of the rivers Volga, Vyatka, Kama and Sviyaga. During the last 200 years, arable land cover has increased by up to 40–60% and now comprises about 75–85% of the total river basin area. The period of most intensive agriculture in the region began about 200 years ago. According to archived maps, the landscape zones which have experienced the greatest deforestation and pronounced increase in arable area are the southern forest-steppe and broad-leaved forest landscape zones (Yermolaev, 2007).


The most reliable source of information on the spatial extent of soil erosion on the crop lands of the Russian Federation (and former USSR) is thematic maps. Complete soil erosion mapping of agricultural land within the borders of state farms was undertaken earlier according to the State programme. The basic scale of those investigations was 1:10 000 or 1:25 000, depending on the investigated area. During the soil mapping, about 200–300 soil sections (profiles) were used on the land comprising each farm, with the result that there are thousands of such soil sections across the territories of the Russian Federation (for example, across the territory of Chuvashiya there are 82 215 soil sections). The soil maps were generalized to the scale 1:50 000 (for a municipal regions) and 1:200 000 (for the territory of regions or republics of the Russian Federation). Nowadays, there is an ongoing programme of correction of the early soil maps. The new improved soil maps are being transformed into vector form for a GIS environment. Comparison of vectorised old and new soil maps provides a basis for assessing the dynamics of anthropogenic soil erosion during a medium-term period
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