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Lowland hydroelectric 
reservoir created as a 
complex, multi-functional 
building. Along with a 
positive result, they had a 
number of negative 
consequences.  

Many researchers address to 
the problem of reservoirs, 
especially in the second half of 
the twentieth century in Russia, 
USA, China and some European 
countries (Poland, Ukraine, and 
others). A great contribution to 
the study of this field of science 
has Russian scientists: Avakyan, 
Matarzin, Ikonnikov, Shirokov, 
Edelstein, Ershova, Berkowitzch, 
Rulyova, Nazarov, et al.  



 
    Cheboksary reservoir was formed by the hydroelectric dam of the same name on 
the river Volga. Within Chuvashia Volga has a length of 127 km. Like the whole valley, 
this plot suffered a complete overhaul with the establishment in 1981 of the last stage 
of the Volga Hydroelectric Power Plant Cascade - Cheboksary hydroelectric plant.   
     
   Since 1981 Cheboksary reservoir is exploited on unplanned water-level mark - 63 m 
instead of 68 m on the project.  
  
  
 
 



It is necessary to find the optimal path of sustainable development for the 
Cheboksary reservoir, because for over 30 years reservoir exploited by 
unplanned mark (63 m instead 68 m), and Cheboksary hydro-power plant  is 
an unfinished construction project. 



 
 
Department of Physical Geography and Geomorphology of the Chuvash State 
University studied Cheboksary reservoir since 1992. There are obtained 
results of monitoring banks, geoecological study of water masses and coastal 
geosystems, defined zones, types and extent of its recreational use. 

 



There is defined maximum coastal retreat since 1981. Almost 40% of the length 

the coastline exposed to abrasion on the Cheboksary Reservoir. Within 

Chuvashia has been allocated 7 coast types, differing in their modern formation 

(abrasion-crumbling, abrasion-landslide, abrasion-accumulative, accumulative, 

erosion, underflooding, protected).  



The greatest danger is abrasion-landslide coast, threatening various 

economic objects 
 





Influence of natural and anthropogenic factors on the hydrochemical and 
hydrodynamic processes in Cheboksary Reservoir directly affect its ecological status. 
Cheboksary reservoir is the main source of drinking water for the Cheboksary 
agglomeration. So,we have carried out geoecological analysis the zone affecting the 
quality of water of the river Volga within Cheboksary agglomeration.  



We studied the main watershed, in which are concentrated substances of 

organic and inorganic origin, and there is an influence on the quality of water in 

the area adjacent to reservoir. Thus, we have a network of catchments adjacent 

to the water protection area and have a direct impact on the waters of the 

Cheboksary reservoir (catchment areas are highlighted on the general 

geographic map of the Chuvash Republic of scale 1: 200 000). 



 
Within the zone of influence of the reservoir anthropogenic sources of 
pollution are represented by the following main types:  
1 - the main sources of pollution of recreational type; 
2- agricultural sources; 
3 - residential sources of pollution.  
 • Next was calculated complex human 

pressure within Cheboksarsky 
agglomeration for each of the catchment 
areas of the following indicators: number of 
recreational facilities, rural settlements, 
cattle-farms.  

• The analysis showed that there is 
dominated catchment surface as the 
average and above average anthropogenic 
load, which allows us to conclude about 
tense geo-ecological conditions in the area, 
affecting the water quality of the river Volga 
within Cheboksarsky agglomeration. 

 



Analysis of the dynamics of hydrochemical characteristics in Chuvash site of 
Cheboksary reservoir for 1998-2016 years shows that the concentrations of 
the main chemical elements does not exceed the maximum permissible 
concentration (MPC) for ponds household and drinking purposes. 

• But still not enough analyzed the dependence of the dynamics of 
hydrochemical characteristics of the characteristics of hydrodynamic zones 
of the reservoir. 

By S.Vendrov, in reservoirs stand hydrodynamic zones within the main bed 
and the area adjacent to it. Within the main reservoir beds allocated deep 
zone, medium depth and shallow water: 

• Deepwater area in Cheboksary Reservoir is dedicated to the flooded river 
bed of the Volga and close to the right bank. Hydrochemical pollution is 
minimal. 

• The area of medium (average) depths. This area is adjacent to the deep 
water from both coasts. Ability of hydrochemical pollution both primary 
and secondary is increases. 

• Shallow water zone is presented mainly on the left bank. Hydrochemical 
pollution is maximal, especially as a result of secondary processes of 
resuspension. 

 

 



At Cheboksary reservoir formed following types of shallow water:  
- wedging out backwater zone of the reservoir;  
- shallow coastal waters;  
- separated by shallow water;  
- islands shallows. 
 With the current water level in the reservoir the area of shallow waters with 
depths of up to 4 m reaches 38% and with a depth of up to 2 m - 33%, 
although the sanitary norms allowed only 20%.  
 

• There is no the useful (regulating) capacity on the 
Cheboksary Reservoir. Due to unplanned 
exploitation level lack of capacity does not move 
from daily regulation to the seasonal. For 
Hydropower and water-transport factories it is the 
most important argument towards lifting water-
level.  

• It is impossible pre-flooding reservoir drawdown in 
the spring.  

• If raising the level to 68 m, the area of shallow water 
will be reduced to 19%. 

 

 



Table. Sensitivity of hydrodynamic zones of Cheboksary Reservoir to human impacts 

 Sensitivity Hydrodynami
c zones 

Hydromorfic 
and dynamic 
characteristics
: The water 
exchange 
intensity  

Hydromorfic 
and dynamic 
characteristics: 
Transportation  
sediments and 
their balance 

Hydromorfic 
and dynamic 
characteristic
s: Related 
processes in  
creation  
reservoir 

Degree of  
reversibility  
changes in 
hydrological 
zones after 
removing 
anthropogen
ic  
loads 

Purpose of 
aquatic 
reservoir 
geosystems  

lowest deep-water high prevails 
loss 
the substance 
from the zone 

flooding  
former  
Volga river 
bed 

reversible 
changes 

maintaining 
the existing 
state or the 
extensive 
use 

average average  
depths 

average substance 
balance 
retained in the 
zone 
 

flooding 
floodplain of 
Volga valley  
 

relatively 
reversible or 
irreversible 
processes 
regarding 

use of 
geosystems 
both active 
and passive 

high shallows lowest reduction of 
transporting 
ability, the 
prevalence of 
accumulation 
 

flooding and 
water logging 
of coastal 
zones 
 

irreversible 
changes 

requires a 
set of 
measures to 
improve 
geosystems 



We have proposed the conceptual foundations of functional zoning of the reservoir coasts: 

1. The zone of strict water protection zones: the main purpose of the zone – the     
preservation of needing special protection areas.  
2. The zone of moderate restrictions: purpose - preservation extensively used 
landscapes. 
3. The zone of partial restrictions: goal - to improve the pre-emptive particularly 
vulnerable areas and changing intensity or type of use.  
 4. The zone of conservation of natural 

components in agricultural landscapes: goal - 
ensuring health of the natural environment in 
the habitats used in agricultural economy. 

5. The zone of preservation of vacant space and 
the natural environment in the settlements: 
the goal - to maintain the required quantity 
and quality of available green space in the 
large towns.  

6. The zone of improving heavily used areas: 
purpose - the elimination of harmful stress 
and environmental sanitation in the 
countryside where economic activities and 
the lack of measures to reduce their risks 
lead to degradation natural system. 



Conclusions.  

The obtained results allow to assess the suitability of the coastal territory for 
varied purposes, allow to correct economic activities in different natural-
territorial and natural aquatic complexes. 



Thank you for your attention! 
 
 


