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 According to the annual values of suspended sediment yield of 11 rivers in the Volga 

River basin, its abnormal manifestations are revealed over a long period of observation. 
Anomalies are classified into small, medium, large and extreme ones. The main factors 

of abnormal manifestations and suspended sediment yield are determined. The bigger 

the intensity of erosion positive anomalies and suspended sediment yield, the smaller 

the pool, the closer natural area to the south and the greater landscape anthropogenesis. 

The erosion process anomalies have a close relationship with a number of other 

exodynamic process anomalies (landslides, abrasion, chemical denudation).  
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INTRODUCTION 

 

 The erosion processes development are uneven, both in space and in time. During the analysis of time 

periods for various geomorphological processes the data on the average intensity of the studied process are used 

first of all. The average intensity is the only indicator which may compare the results of intensity changes of any 

process over a given time interval [1,2]. The use of long-term average indicators is not sufficient to assess the 

intensity of erosion in the aspect of time. Therefore abnormal manifestations are of great importance during the 

study of erosion processes manifested in positive abnormal values. 

 

Procedure: 

 The main components of stream flow are water flow, sediment yield, dissolved substance flow and heat 

flow. In this paper we analyzed the annual water flow and sediment yield of 11 Middle Volga rivers for more 

than half a century.  

 The "anomaly" term is widely used by natural sciences. Typically, its content is embedded with some 

deviation from the typical values. The basis of anomaly revealing in this study makes the deviation degree of 

annual suspended sediment yield from the standard. The most appropriate deviation indicator is the probability 

of sediment yield various quantities. One may specify the following in favor of this choice. First, this indicator 

is directly related to the absolute value deviations from the norm; secondly, it is possible to evaluate series of 

observations in different locations according to a unified position. Besides, the probability (provision) is widely 

used in hydrology, which has detailed procedures of their calculation.  

 The proposed classification of erosion abnormal values is based on the probability of their manifestation. In 

our opinion, a relatively rare phenomenon occurs 1-2 times during a person's life. Therefore the positive 

extremals are presented by annual sediment yield which make <3% of the supply, the major anomalies make 3-

6%, the small anomalies make 6-15%; the provision of negative extremals makes >97%, the corresponding 

provision of large extremals makes 97-94% and the provision of small extremals makes 94-85%. The sediment 

yield values with the provision from 15 to 85% are considered as "normal", which occur on the average at least 

1 time in 6 years [3,4].  

 The role of abnormal manifestations in general erosion process was determined by coefficient anomaly, 

calculated as the ratio of material revealed during abnormal years to the amount of sediments for the entire 

observation period, both for separate types of anomalies and for all three units together. 

 

Main part: 

 The studied river basins are located in different natural zones (from taiga to steppe), have different 

topography, geological structure, the degree of economic development, catchment area [5, 6, 7, 8]. The analysis 



1038                                                                Guzel Rashitovna Safina, 2014 

Advances in Environmental Biology, 8(4) March 2014, Pages: 1037-1039 

showed that the severity of abnormal erosion is determined by the influence of natural and anthropogenic 

factors. The natural zonal factors determining the severity of erosion abnormal manifestations and sediment 

yield include climate and water runoff. Economic (mainly agricultural) activity and, therefore, the degree of 

natural landscape anthropogenesis has also zonal character.  

 The intensity of abnormal manifestations for suspended sediment yield depends on natural azonal factors. 

The influence of rock composition and the mechanical composition of soils determined by it is significant one. 

At that the permeability of rocks and soils is of great importance. The freezing of low-permeability rocks does 

not affect the sediment yield to the same extent as in water-permeable, and the value of basin erosion in the 

catchment areas will vary slightly from year to year. Thus, the relief formation value of abnormal erosion in the 

basins at ceteris paribus, composed of water permeable rocks is more significant than in the basins composed of 

weakly permeable soils.  

 The influence of anthropogenic factor is significant one. The essence of anthropogenic factor impact is that 

as the plowing is increased and forest coverage is reduced the aboveground flow is increased and the 

underground flow is reduced [9,10]. Thus the irregularity of water flow is increased and, consequently, the 

intensity of all types of erosion - soil, gully and riverbed one - is also increased. The agricultural development is 

increased from southern taiga to steppe zone, which increases the expression of erosion zonation and sediment 

yield, basically related to natural factors.  

 In general, we may state that the expression of positive erosion anomalies and sediment yield is greater to 

the southern direction of zone location, the stronger landscape anthropogenesis and the smaller a basin. And on 

the contrary, the severity of negative anomalies is increases at the northern locations, at a lower agricultural 

development and larger watersheds.  

 The differences in physical and geographical conditions, hydrometeorological conditions, catchment area 

and the degree of river basin economic development contributed to the fact that anomalies are not observed 

within the same years in all the basins. However, on a number of points the coincidence of anomalies by years is 

stated. The use of Bagrov converted criterion made it possible to judge the degree of this year abnormality on 

the territory in question and highlight the so-called regional anomalies. Within the study area the regional 

positive anomalies are the anomalies of the year 1957, 1970, 1964 and 1979 and the regional negative anomalies 

are the anomalies of the year 1975, 1984, 1967, 1969 and 1972.  

 The regional anomalies have different distribution area from 72 to 99% (positive anomalies) and from 68 to 

100% (negative anomalies) (Table 1). However, the distribution area does not characterize fully the regional 

anomaly, since the degree of severity is also important. It should be noted that both positive and negative 

anomalies are most pronounced in forest-steppe and steppe zones, whereas they are less and weakly pronounced 

in forest zones appear.  
 

Table 1: Distribution areas of regional anomalies in the Volga basin. 

Indicators Positive anomalies Negative anomalies 

1957 1964 1970 1979 1967 1972 1975 1984 

Distribution area, % 91 76 99 72 68 60 100 83 

 

 The erosion process anomalies have a close relationship with the anomalies of other exodynamic processes 

(landslides, abrasion, chemical denudation). The years of extreme manifestations for different exodynamic 

processes have a good match. This applies primarily to the positive anomalies of 1957, 1964, 1970 and 1979 and 

negative anomalies of 1972, 1975 and 1984. This coincidence is related to the total number of 

hydrometeorological conditioning of exodynamic processes. Years of positive anomalies differed by snowy 

winters and large snow water run-off. The increase of spring surface flow increased the processes of soil, gully 

and river erosion occurring at 70-80% due to melt water runoff. The meltwater infiltration increase caused the 

replenishment of underground aquifers, groundwater flow increase and total soil moisture increase. Therefore, 

the landslide processes were activated immensely. Especially severe filtering meltwater filtration occurred 

during the years of poor soil freezing.  

 During the years of abundant melt water runoff the solvent activity and surface and underground chemical 

denudation associated with liquid drain by especially close relationship increased.  

 

Conclusions: 

 The material presented above shows that the severity of erosion abnormal manifestations and the sediment 

yield is determined by the influence of a number of natural and anthropogenic factors. The main role among 

these factors belongs to zone climatic hydrological and landscape factors determining the pronounced zoning of 

erosion process anomalies, both positive and negative ones. The influence of climatic and natural factor is 

enhanced by anthropogenic factor - the degree of natural landscape agricultural development. 
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