
Geothermal Reservoirs: Utilizing Earth's Natural Heat

Kenton Taketoshi*

Department of Geosciences, Wenzhou University, Wenzhou, China

DESCRIPTION
Geothermal reservoirs are natural underground areas where heat 
from the Earth’s interior is stored and can be accessed for energy 
production. These reservoirs play a vital role in the development 
of geothermal energy, a renewable and sustainable energy source. 
By tapping into these heat reservoirs, we can generate electricity 
and provide heating, all while reducing the reliance on fossil 
fuels and contributing to a cleaner environment. In this article, 
we will explore what geothermal reservoirs are, how they form, 
and the different types, along with their significance in renewable 
energy production.

What are geothermal reservoirs?

A geothermal reservoir is a body of hot rock and water beneath 
the Earth’s surface that contains significant amounts of thermal 
energy. These reservoirs can range in size from small pockets of 
heat to large, widespread areas. The heat in these reservoirs 
originates from the Earth’s core, where high temperatures arise 
from radioactive decay and residual heat from the planet's 
formation. This heat is transferred to the surrounding rocks and 
water, creating a source of thermal energy.

How do geothermal reservoirs form?

Geothermal reservoirs are primarily formed in areas where there 
is significant heat flow from the Earth's interior. These areas 
often coincide with geological features like volcanic activity, hot 
springs, or tectonic plate boundaries. The process of their 
formation involves several steps:

Heat generation: The Earth’s core generates heat, which is 
transferred to the surrounding mantle and crust. In some areas, 
the mantle is closer to the surface, allowing more heat to reach 
the crust.

Water movement: Water, often from rain or nearby bodies of 
water, seeps into the ground and comes into contact with hot 
rocks. The water becomes heated through this contact, and in 
some cases, it reaches temperatures high enough to form steam.

Rock permeability: For a geothermal reservoir to be effective, the 
rocks in the region must be permeable enough to allow water to

flow and accumulate. If the rocks are impermeable, the heat 
cannot be trapped, and a reservoir does not form.

Types of geothermal reservoirs

Geothermal reservoirs can be classified into two primary types 
based on the state of the water contained within them: 
hydrothermal reservoirs and dry rock reservoirs.

Hydrothermal reservoirs: These are the most common type of 
geothermal reservoirs. Hydrothermal reservoirs contain both 
water and steam, which are heated by the Earth’s geothermal 
energy.

Wet reservoirs: These reservoirs are rich in liquid water and are 
typically found at lower temperatures (around 150°C-300°C). The 
liquid water is often used for heating purposes, such as district 
heating or in spas.

Steam reservoirs: These reservoirs contain mostly steam and can 
be found at higher temperatures (above 300°C). Steam is 
extracted from these reservoirs and used to generate electricity by 
turning turbines connected to generators.

Hot-Dry-Rock (HDR) reservoirs: These reservoirs are found in 
dry, hot rocks, typically deep beneath the Earth’s surface. Unlike 
hydrothermal reservoirs, there is no natural water in these 
reservoirs.

How geothermal reservoirs are used for energy 
production

Geothermal energy harnesses the heat stored in geothermal 
reservoirs for electricity generation and direct use applications. 
There are several methods of extracting energy from these 
reservoirs:

Geothermal power plants: These plants extract steam or hot 
water from geothermal reservoirs to drive turbines, which 
generate electricity. There are three main types of geothermal 
power plants.

Dry steam plants: These plants take steam directly from the 
geothermal reservoir and use it to drive turbines.
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Low emissions: Geothermal energy production produces very low 
amounts of greenhouse gases compared to fossil fuel-basedenergy 
generation, making it an environmentally friendly alternative.

Base load power: Geothermal plants provide continuous, 
reliable energy, unlike solar or wind energy, which depend on 
weather conditions. This makes geothermal energy an excellent 
source of base-load power.

Local economic benefits: Geothermal energy production often 
leads to workforce development and economic development in 
regions with abundant geothermal resources.

CONCLUSION
Geothermal reservoirs are a valuable natural resource that provides 
a clean, renewable, and reliable source of energy. As technology 
advances, the potential for geothermal energy to play a larger role 
in the global energy mix continues to grow. By harnessing the heat 
stored within these reservoirs, we can reduce our reliance on fossil 
fuels, mitigate climate change, and promote a more sustainable 
future. Geothermal energy offers a unique opportunity to access 
the Earth’s natural heat, making it a critical component of the 
transition toward renewable energy sources.
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Flash steam plants: These plants take hot water from the 
geothermal reservoir and lower the pressure (flash it), causing the 
water to vaporize into steam, which is then used to generate 
electricity.

Binary cycle power plants: These plants transfer heat from 
geothermal water to a secondary liquid with a lower boiling 
point, which is vaporized and used to drive a turbine.

Enhanced Geothermal Systems (EGS): In areas where natural 
geothermal reservoirs are not accessible, EGS technology is used 
to create reservoirs artificially by injecting water into deep hot 
rock formations. This process allows for the production of 
geothermal energy in areas without natural hydrothermal 
systems.

Advantages of geothermal reservoirs

Geothermal energy has numerous benefits, making it a highly 
attractive renewable energy source:

Sustainability: Geothermal energy is considered sustainable 
because the Earth constantly generates heat, meaning geothermal 
reservoirs will not run out of energy as long as they are managed 
properly.
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