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Description 
 

Reservoir impoundment, the process of damming rivers 
and creating artificial lakes for purposes such as water 
storage, energy generation or irrigation, has a significant 
and often extreme effect on the ecology of the affected 
lakes. These man-made lakes, while providing need 
resources for communities, can introduce a host of 
ecological changes that impact both the physical 
environment and the biological systems within the lake. 
The alteration of lake ecology through reservoir 
impoundment is multifaceted, influencing water quality, 
biodiversity and the broader environmental dynamics of 
the area. Understanding these changes is important for 
managing water resources and mitigating negative 
environmental consequences. 

Changes in water quality and hydrological 
characteristics 

One of the most noticeable effects of reservoir 
impoundment on lake ecology is the change in water 
quality and hydrological characteristics. Natural lakes 
experience seasonal fluctuations in water levels, 
temperature and nutrient cycling, but the creation of a 
reservoir leads to a more stable hydrological regime. 
The impoundment typically results in deeper, slower-
moving waters that trap sediments and organic matter.  

This stagnation of water can lead to changes in the 
concentration of dissolved oxygen and the development 
of stratified water columns. In many cases, the surface 
layer of the reservoir may become oxygenated, while 
the deeper layers become depleted of oxygen, creating 
an environment unsuitable for some species of fish and 
aquatic organisms. 

Furthermore, the damming of rivers can disrupt the 
natural flow of water, affecting sediment transport and 
nutrient cycling. In rivers, sediment is typically carried 
downstream, providing nutrients for various organisms. 
Reservoir impoundment, however, causes sediment to 
accumulate behind the dam, leading to reduced 
downstream sedimentation and nutrient availability.  

This can result in nutrient imbalances, including increa- 
sed concentrations of nitrogen and phosphorus in the 
water. These imbalances often promote algal blooms, 
which can deplete oxygen levels in the water and lead to 
the creation of dead zones, where few organisms can 
survive. 

The change in water temperature is another significant 
factor influenced by reservoir impoundment. As water is 
trapped behind a dam, the water temperature can vary, 
especially in the surface layers. Shallow, natural lakes 
are more prone to temperature fluctuations, but in 
reservoirs, the thermal stratification that occurs can 
create distinct temperature layers, affecting aquatic life 
that depends on specific temperature ranges. For 
example, fish species that prefer cooler temperatures 
may find it difficult to thrive in the warmer surface layers 
of a reservoir. 

Impact on biodiversity and ecosystem function 

In addition to changes in water quality, reservoir 
impoundment also affects biodiversity and ecosystem 
function in extreme ways. The creation of a reservoir 
alters the habitat structure of the lake, transforming what 
was once a flowing river system into a calm, deep water 
body. This change in physical structure can have 
cascading effects on the species that inhabit the lake 
and its surrounding environment. For instance, species 
that are adapted to riverine conditions, such as 
migratory fish that travel upstream to spawn, are often 
disrupted by the damming process. The presence of a 
dam prevents fish from moving freely between habitats, 
resulting in a loss of biodiversity and disrupting food 
webs. 

The alteration of aquatic habitats also affects plant 
communities within and around the lake. Before the 
damming, the area may have been dominated by 
wetlands or riparian vegetation that depended on 
regular flooding. With the creation of a reservoir, these 
habitats are submerged, leading to the loss of plants 
that rely on specific hydrological conditions. The 
shoreline of a reservoir is often different from that of a 
natural lake, with steep, exposed banks that are not 
conducive to plant growth. In some cases, the 
introduction of non-native species, either intentionally or 
accidentally, further exacerbates the loss of native plant 
diversity. The overall ecological balance of the reservoir 
can also be influenced by the management practices 
employed to maintain the reservoir. Regular fluctuations 
in water levels due to water releases for hydropower 
generation or irrigation can alter the seasonal cycles of 
the lake's ecosystem, affecting species reproduction and 
migration patterns. In reservoirs with unstable water 
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levels, fish and plant populations can be negatively 
impacted and the overall productivity of the ecosystem 
may decline. The introduction of artificial inputs, such as 
fertilizers for managing algal blooms or chemicals to 
control invasive species, can also contribute to further 
ecological disruption. In conclusion, reservoir impound- 
dment has the potential to cause significant changes in 
the ecology of the affected lakes. While these artificial 
water bodies provide need resources, they also bring 
about alterations in water quality, habitat structure and 

biodiversity. The balance of the ecosystem can shift 
dramatically, sometimes resulting in the loss of native 
species, the introduction of invasive organisms and the 
deterioration of ecosystem functions. Understanding 
these impacts is important for the development of 
effective management strategies that can mitigate the 
negative consequences of reservoir impoundment, 
ensuring that these water resources continue to support 
both human needs and environmental health. 

 


