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Hydrosphere is the total amount of water present on Earth in all forms like Solid, liquid and gaseous. It also includes
oceans and seas but also lakes, rivers, glaciers, underground aquifers and water vapor in the atmosphere. Covering
about 71% of the Earth’s surface, it plays an important role in regulating climate, sustaining life and maintaining
balance within the Earth System. In this article, we are going to cover hydrosphere, the hydrological cycle,

components and significance.

Hydrosphere

The hydrosphere is not just a reservoir of water; it is the lifeline of Earth, regulating climate, sustaining
biodiversity, and enabling human civilization. However, rising human pressures like pollution, overuse, and
climate change threaten its balance. Conserving freshwater resources, managing waste, and adopting sustainable
water practices are essential for maintaining this delicate system. Importantly, the hydrosphere does not exist in
isolation, it interacts continuously with the geosphere (land), biosphere (living organisms), atmosphere (air), and

the anthroposphere (human society). Thus, it forms a crucial link in Earth’s ecological and climatic framework.
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The Hydrological Cycle

The Hydrosphere is of dynamic nature and ensures continuous circulation of water within Earth’s systems. This

cycle is driven mainly by solar energy and gravitation forces, making it an important natural process.

Hydrological Cycle Stages

The stages of hydrological cycles are:

. Evaporation: Solar energy heats oceans, lakes, and rivers, causing water to change into vapor.
. Transpiration: Plants release water vapor into the atmosphere through their leaves.

. Transport: Water vapor is carried by winds across different regions.

. Condensation: Vapor cools and transforms into tiny droplets, forming clouds.

. Precipitation: Clouds release moisture as rain, snow, sleet, or hail.
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. Infiltration and Groundwater Formation: Part of the precipitation seeps underground and gets stored in
aquifers.

7. Run-off: Remaining water flows over the surface, forming rivers and streams that eventually return to the

oceans.

8. The cycle maintains the balance of freshwater availability and regulates weather patterns globally.

Hydrosphere Components

The components of Hydrosphere are:

1. Oceans

e Oceans hold nearly 97% of all Earth’s water, making them the largest reservaoir.
¢ Although oceans are interconnected, geographers divide them into five major oceans:
o Pacific Ocean
o Atlantic Ocean
o Indian Ocean
o Southern Ocean
o Arctic Ocean
e Oceans regulate global temperatures by absorbing and releasing heat slowly (high specific heat). They also

influence monsoon systems and global climate circulation.

2. Freshwater

Freshwater makes up only about 2.5-3% of total water, making it a scarce resource.
e Sources: rivers, lakes, ponds, and streams.
e Excludes seawater and brackish water but includes mineral-rich sources like springs.

e Crucial for drinking water, agriculture, and industrial use.
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3. Glacial Water (Cryosphere)

e Glaciers and ice caps store nearly 70% of freshwater.
e Found mainly in Antarctica, Greenland, and the Himalayas.
e Melting glaciers due to climate change are a serious concern, contributing to rising sea levels and altering

freshwater supply.

4. Atmospheric Water Vapour

e Water exists in gaseous form as vapor in the atmosphere.
e It plays a key role in cloud formation and precipitation cycles.
o Exists as:

o Surface Water: lakes, rivers, oceans.

o Groundwater: water stored in soil and aquifers, tapped through wells and pumps.

Hydrosphere Significance

Hydrosphere has the following components:
1. Important for Life and Cellular Processes

o About 75% of a cell’s mass is water, necessary for metabolism and biochemical reactions.

o Without water, no organism can survive or function.
2. Habitat for Flora and Fauna

o Aquatic ecosystems (oceans, rivers, wetlands) provide shelter and nutrients.

o Dissolved gases (02, COz) and ions (nitrates, ammonium) sustain biodiversity.
3. Atmosphere Formation and Evolution

o In early Earth history, volcanic eruptions released water vapor and gases that condensed to form
oceans and atmosphere.

o The hydrosphere helped stabilize Earth’s climate over billions of years.
4. Fulfills Human Needs

o Drinking water and sanitation.
o Agriculture (irrigation).
o Industrial processes (cooling, cleaning, raw material).

o Hydropower generation for renewable energy.
5. Regulation of Climate

o Oceans act as climate stabilizers due to their high heat capacity.

o Water circulation patterns like ElI Niflo and La Nifa influence global rainfall and temperature.
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Hydrosphere Anthropogenic Impacts

Human activity has caused many disturbances in the hydrosphere. These anthropogenic impacts include:
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Pollution: Industrial waste, plastic, and untreated sewage contaminate rivers and oceans.
Over-extraction of Groundwater: Unsustainable pumping causes aquifer depletion and land subsidence.
Climate Change: Rising global temperatures accelerate glacier melting and disrupt rainfall patterns.
Deforestation and Urbanization: Reduce natural infiltration, increasing surface run-off and water scarcity.

Ocean Acidification: Increased CO:z absorption lowers pH, threatening marine ecosystems like coral reefs.
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