
HYDROELECTRIC 
POWER

Empowering Sustainability through Water Energy



Definition: Hydroelectric power is energy generated by 
converting the kinetic energy of flowing or falling water into 
electricity. It is one of the oldest and most widely used forms of 
renewable energy.

Importance: This energy source is crucial for reducing 
greenhouse gas emissions and combating climate change, as it 
generates electricity without burning fossil fuels.

Global Context: According to the International Energy Agency 
(IEA), hydropower accounts for about 16% of the world’s 
electricity supply, making it the largest source of renewable 
electricity globally.



Dam: A dam is constructed 
to hold back water, creating a 
reservoir. The dam regulates 
water flow, providing a 
consistent water supply for 
power generation.

Turbines: When water is 
released from the reservoir, it 
flows through large tubes and 
turns turbines. The blades of 
the turbine convert the kinetic 
energy of the moving water 
into mechanical energy.

Generator: The turbine is 
connected to a generator. As 
the turbine spins, it drives the 
generator, converting 
mechanical energy into 
electrical energy through 
electromagnetic induction



Example: The Hoover Dam on the Colorado 
River, which provides electricity to millions of 
people in the southwestern U.S.

Description: The most common type of 
hydropower plant. It uses a large dam to create 
a reservoir where water is stored. The water is 
released to generate electricity when needed.



Description: These plants utilize the natural 
flow of a river without large reservoirs. They 
divert some of the river's water through a 
turbine and return it downstream.

Benefits: Lower environmental impact and less 
disruption to local ecosystems, making them a 
more sustainable option in certain areas.

• Example: Chief Joseph Dam near Bridgeport, Washington, 
USA



Description: These facilities store energy by moving water between two reservoirs 
at different elevations. During low energy demand, excess electricity is used to 
pump water uphill. When demand increases, the stored water is released to 
generate electricity.
Functionality: This method acts like a battery, providing a way to balance supply 
and demand.



: Water is replenished through the natural water cycle (evaporation and 
precipitation), making hydropower sustainable over the long term.

: Hydroelectric power plants produce minimal direct emissions, 
making them cleaner than fossil fuel sources. Lifecycle emissions (considering construction and 
decommissioning) are also low compared to coal or gas plants.

: Hydropower can provide baseload power, meaning it can continuously 
supply electricity, unlike solar and wind, which are variable.

: Once a hydropower plant is built, it has low operational and maintenance costs. 
Dams and infrastructure can last 50 years or more, providing long-term energy at a relatively 
low cost.

: Hydropower can provide recreational opportunities (like fishing, boating, 
and hiking) and help with flood control and irrigation for agriculture, thus benefiting local 
economies.



Positive Effects

• Reduction of Fossil Fuel Use: By supplying clean energy, 
hydropower helps decrease reliance on coal, oil, and natural 
gas.

• Flood Control: Dams can regulate river flow, reducing the 
risk of floods downstream and protecting communities.

Negative Effects

• Ecosystem Disruption: Building dams and reservoirs can 
flood land, displacing wildlife and disrupting fish migration 
patter4ns.

• Water Quality Changes: Reservoirs can alter temperature 
and oxygen levels in the water, affecting aquatic life.

• Sediment Transport: Dams can trap sediments that would 
naturally flow downstream, impacting the health of river 
ecosystems.



Environmental Concerns: 
1.Altering river ecosystems can lead to the decline of fish populations and other wildlife, 
impacting biodiversity.
2. Reservoir creation can displace communities and habitats, leading to social and 
environmental justice issues.
Climate Dependency: 
Water availability for hydropower can be affected by climate change, leading to droughts that 
reduce electricity generation capacity.
High Initial Costs: 
The construction of dams and infrastructure requires significant upfront investment, which can 
be a barrier for some regions.
Maintenance and Safety: 
Dams require ongoing maintenance and regular inspections to ensure safety and structural 
integrity. Failures can lead to catastrophic flooding.



Global Usage: 
  Hydropower is utilized in over 170 countries, with 
significant contributions from China (the largest 
producer), Brazil, Canada, and the United States.
Statistics: 
   The Three Gorges Dam in China is the largest 
hydropower project in the world, with an installed 
capacity of over 22,500 megawatts (MW).
   In 2021, hydropower provided about 17% of global 
electricity, highlighting its critical role in energy 
generation.
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