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Abstract 

Strong anthropogenic impact on the coasts dynamics is observed in Western Yamal, in the area of the landfall of the 

underwater transition of the Bovanenkovo-Ukhta gas pipeline. Its most hazardous types are removal of sediments from beach 

and coastal bar, dredging at the Yarayakha River's mouth and interception of sediments' drift with the help of a cofferdam.  

This leads to coasts erosion in some areas and to sediments accumulation in others. 
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Two principal types of coasts are distinguished on the 

western coast of Yamal, in the area of the landfall of the 

underwater transition of the Bovanenkovo-Ukhta gas pipeline 

that is currently under construction. The first type is 

represented with a low accumulative coast. It appeared to be 

most exposed to technogenic changes, as the gas pipeline 

landfall is located within the coast of this very type.  The 

second type is an abrasion coast with a distinct cliff.  

The anthropogenic disturbance degree of the coastal area 

relief depends on the intensity of anthropogenic activity that 

influences the relief as well as on its resistance to 

anthropogenic disturbances and on its self-recovery capacity.  

Accumulative coasts are generally more resistant to 

anthropogenic impact [Sovershaev, Kamalov 1992, Kamalov et 

al. 2006]. The main morpholithodynamic processes here are 

accumulation of sea sediments and aeolian transportation.  

Besides, most of the buildings are situated within accumulative 

coasts, since they are more stable and suitable for construction.  

Abrasion coasts are more susceptible to anthropogenic 

activities. However, they are much less exposed to 

anthropogenic disturbances. Construction itself is not carried 

out on them. The main types of anthropogenic disturbances are 

the motion of heavy vehicles and contamination with 

construction waste.  

According to the results of the field studies, there were 

determined the following types of direct anthropogenic impact 

on the relief within the landfall of the underwater transition of 

the gas pipeline that is under construction:  

1) construction of large artificial positive landforms, which 

leads to additional sediments income to the coastal area in the 

given place;  

2) construction of artificial concave landforms, removal of sand 

material from the beach, mud flats and from the underwater 

shore slope, which leads to erosion and narrowing of mud flats 

and of the beach as well as to reconstruction of submerged bars 

system;  

3) deformation of the surfaces of mud flats, beach, coastal bar 

and of layda during construction  and during motion of heavy 

track machines or heavy vehicles as well as destruction or 

disturbance of soil and vegetation cover, which leads to 

intensification of erosion.  

Among the indirect kinds of anthropogenic impact, the 

following ones are distinguished:  

1) appearance of anthropogenic accumulative forms in the 

coastal area connected with the change in the sediments drift 

(e.g. filling of the re-entrant corners formed with buildings);  

2) appearance of concave landforms on the beach and on mud 

flats caused by the intensification of erosion resulting from the 

disruption of the sediments transportation or from the change in 

the cross profile of the beach;  

3) intensification of deflation at the disturbed surfaces.  

Sediments transportation in the construction area is 

determined by three main factors.  The first one is the 

alongshore sediments drift that is caused by the local 

lithodynamic situation.  The second one is the intensity of the 

natural drift of material coming from the coast as a result of 

abrasion and of removal by rivers as well as the dimension of 

this material.  The third factor is the sediments drift 

transformation caused by the anthropogenic factor.  

The most hazardous anthropogenic disturbances from the 

perspective of the coastal system stability are the following:  

1) Due to the fact that the places of extraction of construction 

materials that are safe from the perspective of 

morpholithodynamic situation were not considered in advance, 

the extraction of sand material for construction purposes is 

carried out without a certain plan and without consideration of 

the consequences. The sand material is most actively extracted 

from the surface of the coastal bar and the beach between the 

Yarayakha River's mouth and the cofferdam (see Fig. 1).  The 

surface deformation and the vegetation destruction at the 

coastal bar leads to intensification of deflation, which means 

that it intensifies the process of extracting sand material from 

this area.  This creates the sediments deficit in this coast area, 

which leads to its erosion.  Apart from that, the lowering of the 

coastal bar surface creates favorable conditions for penetration 

of storm surges towards the interior of the dry land, which only 

intensifies the erosion of the coast as well as of the roads and 

embankments located on it.  
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Figure 1. Anthropogenic disturbances in the coastal zone of Western 

Yamal, in the area of gas main construction 

 

 

2) During the construction of a harbor at the Yarayakha River's 

mouth the following operations were carried out: dredging of 

the fairway for construction of an approach channel and 

aggradation of coasts for construction of harbor buildings at the 

surface. This created the sediments deficit at the Yarayakha 

River's mouth, which led to a partial interception of the 

sediments drift coming from the south, and, as a result, it led to 

the increase in the sediments deficit and to the erosion of the 

coast between the Yarayakha River's mouth and the cofferdam.  

Cofferdam construction resulted in the accumulation of 

sediments in the re-entrant corner to the south of the cofferdam 

and in the erosion of the coast to the north from it.  

In natural conditions, the coastal bar completely absorbs the 

wave energy even during extreme storms [Kamalov et 

al. 2006]. The change in the coastal bar morphology entails the 

change in the conditions of waves destruction and, therefore, 

the entire change in the morpholithodynamic regime that can 

cause unfavorable and hazardous consequences. The coastal 

system will tend to reach a new equilibrium, which will cause 

reformation of the coasts and of the floor with the rates that 

were not considered in the construction project.  

In order to reduce the impact of the pipeline construction on 

coastal systems, it is first of all necessary to stop the removal of 

sediments from the area of the coast between the the 

Yarayakha River's mouth and the cofferdam. Extraction of sand 

material without the risk of activation of coast erosion in the 

pipeline construction area can be done in the discharge zone of 

the alongshore sediments drift (e.g. from the mud flats or the 

beach near the Cape of Mutny at 4 km to the north from the 

construction site. 

Thus, the anthropogenic impact on the relief and on the 

sediments transportation in the coastal zone of Western Yamal 

reduces the stability of the entire coastal system and intensifies 

the abrasion process [Ogorodov 2010]. The nature of Yamal is 

very vulnerable and ensuring of the geoecological safety under 

the condition of the increasing anthropogenic pressure is of 

primary importance.  
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