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Abstract

The water and wind erosion is the most significant factor of land degradation taking into account
natural factors, the actual occurrence and natural-economic significance of the effects. The conditions
for the deformation of technogenic slopes during spring snowmelt are adverse, and the threat of the
erosion process on the overburden dumps at the beginning of the XXI century in the spring is not
expressed. The conditions for the development of water erosion in the spring are prolonged. climatic
changes occurring during the summer period reduce the risk of water erosion of technogenic
landscapes soils, but increase the risk of wind erosion on the loose rocks not occupied by vegetation.
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1 Introduction

The Belgorod region is the unique Russian district due to its mineral resources. About 400 deposits
of mineral resources: iron ore, bauxite, apatite have been identified and explored here. On the basis
of these deposits the mining industry is widely developed in the region. Long-term extraction of iron
ore in the mining districts of KMA led to the complicated environmental situation caused by the
technogenic transformation of natural landscapes with the quarry-dump complex formation, which is
characterized by widespread natural and natural-technogenic forms of relief [1,2,3].

The substantiation of the anthropogenic landscapes reclamation necessity of the GOKs, taking into
account the climatic factors that affect the deformation of the technogenic slopes is one of the main
objectives of this research. Evaluation of erosion hazards of soils and lands is necessary to predict
their possible degradation and also for working out the preventing measures of the erosion [4].

2. The explanation

The technogenic landforms as well as natural morphological structures are transformed under the
influence of gravitational and climatic factors. The formation of technogenic landforms is connected
with erosion, accumulative, suffusion, landslides and other processes. They are especially apparent
during the early stages of technogenic relief formation, when the surface of the dump is not fixed by
the vegetation cover yet.

The water and wind erosion is the most significant factor of land degradation taking into account
natural factors, the actual occurrence and natural-economic significance of the effects. It is possible
to distinguish natural (in the framework of the big geological circulation) and anthropogenic erosion.
The economic activity often does not prevent, but enhances and exacerbates the negative natural
processes.

Erosion is a destruction of soil cover under the influence of surface runoff and wind, with subsequent
displacement and redeposition of soil material. In extreme cases the erosion processes lead to the
formation of remnant relief of completely destroyed lands [5].
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W ater erosion is divided into planar, leading to soil washout and linear, which resulted in the
formation of various forms of erosion: gullies, ruts, generating deep ravines. W ater erosion on

reclaimed dumps is the dominant process, and itis presented by planar runoffand linear erosion.

On the slopes ofsouthern expositions vegetation is sparse, the soil structure is worse than in the North.
Therefore, soil erosion is more developed on the slopes ofthe southern exposures than on the northern

slopes.

W ater erosion is called surface runoff, therefore, the mostimportantclim atic factors determ ining the
erosion danger of the lands, are sum mer rainfall, as well as the regimes of snow deposition and

snowmelt in the spring.

Drain of snowmelt and rain water increases with the magnification of steepness and length of slope.
The washout of soil increases much faster than m agnification of steepness or the length of slope,

especially in case oftheir simultaneous increasing. Therefore, the characteristic ofthe land along the

length ofthe drain is ofgreatimportance. The intensity ofsoil loss from runoffofmeltwater depends
on the freezing depth of soil. Furthermore, the soil freezing disrupts the infiltration ofwater in it and
increases runoffand with consequently erosion. During thawing ofthe top soil it fills up with water

and slips on the underlying frozen layers.

As aresultofclimate change [5], in recent years the freezing ofthe soil during the winter period was

reduced by halfand becomes more unstable due to the repeated thaws (Fig.1).

The amount of precipitation for the cold period (Fig.2) increases, but during the observed clim ate
warming in winter precipitation falls as in solid so in liguid phase. The snow periodically melts, the
m oisture goes into the top of soil layer and it reduces. Due to the unstable tem perature in winter,
maximum reserves ofwater in snow decreases as well (Fig.3). The conditions for the developmentof

w ater erosion in the spring are prolonged.
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Fig.2: Average regional rainfall during the cold period, mm

Fig. 3: Average regional maximum amount of moisture in the snow, mm

Thus, the conditions for the deform ation oftechnogenic slopes during spring snowmelt are adverse,
and the threat ofthe erosion process on the overburden dum ps atthe beginning ofthe X X 1 century in

the spring is not expressed.

In the warm season storm water runoffjust occurs when the soil does not have time to absorb water

during prolonged intensive rainfall. The erosion can appear during the rains with the layer of more
than 10 mm and high intensity, especially in case of rain over the waterlogged ground. Increased
erosion during intensive rainfall is also associated with the increasing the size of rain drops that

destroy faster lumps of soil and com pact it and reduce the absorption.

In recent years, the climatic characteristics of maximum daily rainfall in areas of the KM A
development according to the Roshydrom et observation data did not changed and therefore the role

of heavy rains in the development oferosion remains constant [7,8].

The conditions for the development of wind erosion gave been changed. W ind erosion is total or
partial destruction oftopsoil by the wind. Sometimes this process is called deflation of soil -blowing

air flow ofthe soil aggregates and mechanical elements ofthe soil surface.

The degree ofwind erosion rising depends m ainly on wind speed and the mechanical com position of

the rocks. The processes of deflation on loose rocks - sands and sand-chalk mixture are characterized
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by the greatest intensity, and the lowest intensity is characteristic for more dense rocks — chalk and
middle and heavy loam [9].

Wind erosion causes: blowing, dispelling of soils, blowing in fine-disperse breeds on soils. Wind
erosion of loose soils may occur at any time of the year and if any force of the wind. It is the most
dangerous in the spring when the force of the wind is more than 15 m/s when the soil is loosened and
there are no grown crops. The soil of arid areas particularly are exposed by wind erosion [10,11].

The peculiarities of atmospheric circulation in the early 21st century in the region [12, 13] have led
to increasing aridity of the territory (Tab. 1) and also to the increase of the average maximum air
temperatures characteristics for the period of May-September 0.40 C.

Table 1: The frequency of occurrence continuous duration of periods without rain (days) in April — September

The number of | 1901-1930 1931 -1960 1961-1990 1971-2000 1981-2010
days without

precipitation

5-10 203 192 169 168 171

11-20 98 93 102 100 104

21-30 24 33 35 39 40

31-40 10 5 6 7 7

more 40 3 7 5 2 2

Total 338 330 317 316 324

The increase of the climate aridity in the warm season was observed. Long periods of dry hot weather
are replaced by a short storm water precipitation. The conditions of the atmospheric circulation in the
early 21st century have led to variability characteristics of the wind regime. The average wind speed
in the region has decreased (2.6 m/s) at present in comparison with a hundred years norm (3.1 m/s).
But the number of days with strong winds (over 15 m/s) increased 1.5 times. The average number of
days with strong winds in the period may-September [7] it has been 3 days currently to 4.5 [8].

3 Conclusions

Thus, the climatic changes occurring during the summer period reduce the risk of water erosion of
technogenic landscapes soils, but increase the risk of wind erosion on the loose rocks not occupied
by vegetation. The conditions for the deformation of technogenic slopes during spring snowmelt are
adverse, and the threat of the erosion process on the overburden dumps at the beginning of the XXI
century in the spring is not expressed.
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