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By ravines and gullies forest belts influence on the erosion and
accumulation process on hollow slopes
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The purpose. To develop the theory of allocation of melkozem on hollow downslopes under the influence
of gullen- and balk-adjacent woodland belts and to attract more attention to restoring wood-melioration oper-
ations in terrains of agricultural land-use. Methods. Geomorphological analysis of map material and space
pictures, selection of typical for conditions of Northern Steppe hollows on downslopes of different exposure
with various combination of agricultural lands. Geodesic methods of soil-erosive surveys which determine
developmental character and moving direction of soil on different elements of land forms and as a result —
formation of head loops of ablation — accumulation on hollows. Results. Influence of gullen- and balk-
adjacent woodland belts is fixed on erosive-accumulative process on hollows which upper part from below is
limited by woodland belt and is under intensive agricultural land-use, and lower one — is under forage grass-
lands. During field and cameral surveys catchment areas of woodland belts are specified. Character of for-
mation of head loops of ablation and accumulation proves that soil as a result of ablation or plowings was
tolerated from drainage area and secondary downslopes and deposited on thalweg in catchment area of
woodland belt. Conclusions. Gullen- and balk-adjacent woodland belts are the organizing beginning of
soil-protective land-use on slope lands. They promote levelling procedure of surface of soil on field part of
hollows, reduce erosion processes on drainage areas and form head loops of accumulation in working
area of the influence. Besides they promote activity of natural gears of protection of soils on hydrographic
network. With termination of active erosion processes on the balk part of hollows the powerful soil-
covering is formed, and on thalweg — dumetums. It as a whole confirms necessity of restoration of wood-
melioration operations on lands of the agricultural factories.
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Forest plantations in the steppe zone frequently of all are distributed as gully forests on a hydro-
graphical network. By ravines and gullies forest belts are located alongside of ravines and gullies edges.
Technology of the forest belts creation and looking after them was designed by many scientific institutions
and famous scientists [1, 2, 3, 4]. In seventies of the last century development and implementation of soil
conservation complexes with the system of forest shelterbelts was carried out the most intensively [5, 6].
From that time the work gradually finished and an attention to the soil conservation value of forest planta-
tions on the lands of modern agricultural formations decreased but that is not deserved. However despite of
that, the most favorable conditions for agricultural production growing are observed on the fields under the
protection of forest plantations exactly [7, 8, 9]. By the data of Thomas Scholten [10] afforestation is used in
Europe as a soil control measure, as far as soil lost only from rainfalls amount 2.46 t/ha in a year.

Investigations purpose — update a theory of the soil fine particles distribution on hollows slopes under
the influence of forest shelterbelts along gullies banks and attract more attention to the restoration of forest
amelioration works on territories of an agricultural use.

Materials and methods of investigations. Investigations were fulfilled in conditions of the North step of
Ukraine on a territory of gully watershed “Archipiv yar” with the area 11.28 km?. The object is situated on the
territory of the agricultural enterprise “Rzovten”, Sotenne village, Stanichno-Lugansk district of Lugansk re-
gion. Directly gully part of the watershed is confined by a forest belt. Height of the belt is 8.5 m, width — 20 m.
Field part of the watershed is used for field crops rotation, gully part is occupied by grasslands. Laboratory



surveying included cartographical material and cosmic prints study, field surveying — reconnaissance obser-
vation of different elements of hydrographical network and selection of more typical hollows for investigations
in detail (table). Topographical land survey was performed on the watersheds [12]. After cameral processing
of the survey, received plans with horizontals mixed in the same scale with a topographical map on the mo-
ment of it correction in 1989. It makes possible to define relief changes during 28 years [13] and contours of
the soil movement, as a result of erosion and accumulative process with the help of a vertical chart-mapping
[14]. Main point of this is to define a depth of the soil profile along selected transects. So on the hollow 1 four
transects were selected. The first one was laid along a thalweg — main runoff line, others — crosswise to the
hollow on the up and down forest belts margin and in a middle part of the gully. On the hollow 2 it were laid
three transects: along the thalweg, parallel to up and down margins

Short characteristic of investigative hollows

Obiect Slope expo- Agrolandscape Area, Runoff line Thalweg steep- Agricultural
J sition element ha length, m ness grade background
i AYMiHb, COHAL-
Hol North-East field 12.6 700 3.2 K
low 1 S
gully 0.71 110 4.2 Kopmosi yrigas
Total - 13.31 810 3.4 -
Hol field 4.52 378 24 CoHAWHKNK
low 2 South-west L
gully 1.43 147 5.0 Kopmosi yrigas
Total - 5.95 525 3.1 -

Result of investigations. Field survey results analysis allowed to define soil lost and accumulation con-
tours on hollows (fig. 1, 3).

Fig.1. Chart-mapping of erosion and accumulative process on the hollows 1
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The contours disposition indicates changes for the 28 years. So, on the hollow 1 erosion and accumulative
process is more actively observed in it's down third part (fig.1). In the time of the forest belt planting (about
40 years ago) a ravine in down part of the hollows was active and grew up to the slope. After forest belt crea-
tion the ravine crown progressed to the middle of it. After that a damping process of the ravine became. Soll
profile chart-mapping along the thalweg (Fig.2) shows soil fine particles deposit on the field part of the hol-
lows on the distance 140 m up to the slope. On the up forest margin gradually a little shaft is ploughed. Soil
from the hollow water divide was carried to thalweg.
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On the down gully part the soil fine particles carrying out observed on the surface, but a vertical profile
shows more depth lay of a humus horizon. It gives evidence of the soil deposit. It is possible to suppose, that
soil along the thalweg is alluvial, an accumulation process is being continued and ancient ravine is not filled
yet by carried from upper slopes soil material. On the hollow 2 erosion and accumulative processes more
intensively developed on the down half of it (fig. 3). So, the chart-mapping of the soil profile along the thal-
weg (fig. 4) shows that on the distance of 100 m above the upper forest margin, in a very forest belt and in a
lower gully part of it stable process of accumulation is observed. In a gully boundary the ravine with the 662
m? area was flattened.

Fig.3 Chart-mapping of erosion and accumulative process on the hollows 2
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Forest belt in a process of her growing have played a role of organizing origin for mechanical cultivation of
the soil. Gradually the soil surface on the field before forest belt has being flattened, soil fine particles thanks
to plowing was carried from the hollow water divides to its thalweg. At the same time with a runoff intensity
decrease in a big activity, natural mechanisms of the soil control, such as grass cover and bushes, especially
in a thalweg part of gully had displayed. Therefore the soil fine particles were being carried by brooks from
the less fixed surfaces of water divides to thalweg.
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Summary
By ravines and gullies forest belts are an organizing origin for a cultivation direction, promote the soail

surface flattening on a field part of the gully. On the upper forest margin a little shaft is plowed, which pro-
motes runoff absorption and the soil accumulation. Forest belt decreases the destructive runoff energy,
thereby prevents the soil wash out and reinforces natural mechanisms of the soil control on a gully part of a
hollow, wherewith prevents ravine creation process.
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