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The sand and loam marine terraces at the western part of the Yamal peninsula with poor
arctic cryogenic soils are deeply eroded by natural gullies. On the gas fields in zones of
production and transportation facilities the erosion potential is increased due to: technogenic
deterioration of vegetation cover; snow water storage increasing at upper parts of gully basins
due to snow retardation near constructions; runoff coefficient increasing on impermeable
surfaces of the roads and buildings; formation of the local sources of the warm technical water.
Combination of high natural gully erosion potential and additional anthropogenic influence
causes extremely intensive erosion: length of the gullies increase up to 20-30 m/year on loam
deposits and 150-200 m/year on sands. The erosion on the bare slopes is up to 30-50 t/ha a year
on sands and up to 7-8 t/ha per year on loams.

The low temperature of the soils and high ice content led to thermoerosion process at the
beginning of snowmelt period, when the temperature of the water is the main factor of soil
erosion. The pure erosion with water flow energy as the main factor is common at the end of
snowmelt period and during the summer rains.

The models of soil and gully erosion and thermoerosion were verified for Yamal peninsula
conditions. The process of erosion is described by equation
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and thermoerosion can be calculated with
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Here Z is surface altitude, x and t are longitudinal and time coordinates, U and D are flow velocity
and depth, C is sediment concentration in the flow, V; is particles fall velocity, T - water
temperature. Erodibility coefficient k. and thermoerodibility coefficient k. were calibrated for
loamy and sandy soils of the Yamal peninsula. The process of thermoerosion is realized when the
rate of frozen soil melting is less intensive than melted layer washout, and the water contact with
the frozen soil. When the rate of soil melting is more than the rate of the soil washout, the layer of
icefree soil is formed and the process of erosion is realized.

These models were used for erosion volume and gully network growth prediction on
Bovanenkoskoye gas productive field for different conditions of anthropogenic influence,
including "green- house™ climate warming effect. The quantitative erosion prediction was used
for recommendation of the complex of soil conservation facilities.

The thermoerosion process prevents using of the heavy constructions for soil conservation. The
main methods to prevent erosion on already disturbed fields are: mechanical snow removing from
gully catchments to gully valleys; vertical drainage of technical and rainfall waters; covering of
disturbed slopes with the peat layer; filling of the gullies in loams with heavy loam with the peat
cover. The conservation of gullies in sands is the great problem for Yamal peninsula territory.
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