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Trophic State of the Vacha and Krichim Reservoirs
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Abstract:  The development in the middle section of the Vacha cascade and adequate utilization of the available hy-
dro power potential along the river valley Vacha includes the rehabilitation of the existing reservoirs and 
the construction of a new one – the Tsankov Kamak Reservoir. Longitudinal differences in physical and 
chemical parameters lead to a trophic gradient in reservoirs. Those gradients are further increased by the 
close proximity of the reservoirs in the Vacha cascade. The lower reservoirs in the cascade will be strongly 
infl uenced by the construction of the Tsankov Kamak Reservoir. Marked spatial heterogeneity in abiotic 
parameters and trophic response in the reservoirs were related to loading and water level fl uctuations due 
to dam operations. A gradient from eutrophic to mesotrophic state was observed between the stations in 
the Vacha Reservoir and a subsequent increase in the trophic state in the Krichim Reservoir, due to in-
creased hydraulic loading. Assessment of deviations in trophic state indices allowed identifi cation of the 
factors potentially infl uencing the algal response in the reservoirs.     
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Introduction
Most reservoirs are located on major rivers draining 
relatively large watersheds and receive high water 
and material loads (KENNEDY 1995). High loads 
of nutrients lead to excessive algal production 
(biomass). An understanding of the factors, which 
regulate the biomass of phytoplankton is crucial 
to the successful management of the reservoirs 
(HAVENS 1994). Material loading, hydrodynamics 
and trophic relationships lead to spatial heterogeneity 
in the physical and chemical structure in reservoirs 
(KENNEDY, HAINS 1998). The spatial heterogeneity can 
either be strengthened or diminished in consecutive 
reservoirs by material retention, increased fl ushing 
and water table fl uctuation due to dam operation 

(TRAYKOV, BOYANOVSKY 2006).  
The Tsankov Kamak Reservoir will be the 

uppermost reservoir on the Vacha River and will 
infl uence nutrient loading and hydraulics of the 
lower Vacha cascade, hence the trophic state of the 
reservoirs. In order to accurately assess the effect 
of the construction a reliable benchmark conditions 
of the existing reservoirs is needed. Water quality, 
as defi ned by trophic state, according to the fi xed 
boundary system and the Carlson trophic state 
indices (TSI) is assessed. Deviations among TSI 
values indicate departure from that state and 
provide information on both the limiting factors and 
particulate composition of seston. Despite of the 




