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Solar Insolation refers to the solar energy that reaches the Earth from the Sun in the form of electromagnetic
radiation. This incoming radiation is the primary source of heat for the planet. The Earth maintains a stable
temperature because the absorbed solar energy is balanced by the outgoing terrestrial radiation emitted back to
space.

Solar Insolation

Solar Insolation means the incoming solar radiation intercepted by the Earth’s surface and atmosphere. It consists
mainly of shortwave electromagnetic energy such as ultraviolet, visible light and near infrared radiation. Only a
very small fraction of the Sun’s total radiation reaches the Earth, yet it powers weather systems, supports biological
processes and maintains the planet’s heat balance.

Factors Affecting Solar Insolation
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Solar Insolation varies across locations and seasons because of Earth’s rotation, revolution, atmospheric properties
and the geometric angle of sunlight reaching the surface. The major factors include:

Earth’s Rotation: The Earth rotates once every 24 hours, causing alternating day and night. Only the
illuminated hemisphere receives solar radiation while the other remains in darkness, producing daily
variation in insolation.
Earth’s Axial Tilt: The Earth’s rotational axis is inclined about 23.4° from the perpendicular of its orbital
plane, or about 66.5° relative to the plane of orbit. This tilt shifts solar concentration between hemispheres,
creating seasonal variations.
Revolution Around the Sun: As the Earth revolves in an elliptical orbit, different latitudes experience
varying solar exposure through the year. Seasonal changes in solar intensity arise from this orbital motion
combined with axial tilt.
Angle of Incidence of Sun Rays: At lower latitudes sunlight strikes the surface almost vertically,
concentrating energy on a smaller area. In higher latitudes rays arrive obliquely, spreading energy over
larger surfaces and reducing heat per unit area.
Atmosphere: Clouds, dust particles, water vapour and atmospheric gases influence the amount of radiation
reaching the ground. These elements reflect, absorb, or scatter sunlight, reducing the net energy available at
the surface.
Shape of Earth: Because the Earth is spherical, the equatorial region receives more concentrated solar
energy than higher latitudes. The curvature spreads sunlight over larger areas toward the poles, lowering
radiation intensity.

Solar Insolation Mechanism

The mechanism of Solar Insolation has been described below:

The Sun produces enormous energy through nuclear fusion at temperatures near 6000 Kelvin, releasing
electromagnetic radiation including ultraviolet, visible and near infrared wavelengths.
By the time solar energy reaches Earth, its intensity reduces to about 1370 watts per square metre,
commonly known as the solar constant.
A portion of incoming radiation is absorbed or scattered by atmospheric gases, aerosols and clouds,
especially UV radiation.
The remaining radiation reaches land, water and vegetation surfaces where it is absorbed and converted into
thermal energy,
Heating of the surface causes air to rise and generate convection currents, transferring heat upward into the
atmosphere and assisting large scale atmospheric circulation.
The Earth system approaches equilibrium when incoming solar radiation equals the outgoing long wave
terrestrial radiation emitted back into space.

Distribution of Solar Insolation

Solar Insolation is unevenly distributed across the Earth because of latitude, atmospheric conditions and surface
characteristics.
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Tropical Regions: Tropical regions receive the highest annual solar radiation, averaging about 320 watts
per square metre, due to relatively vertical sun rays and consistent daylight duration throughout the year.
Polar Regions: Polar areas receive extremely low radiation levels, approximately 70 watts per square
metre, because sunlight arrives at very low angles and passes through thicker atmospheric layers.
Subtropical Deserts: Subtropical desert belts receive the greatest surface insolation because cloud cover is
minimal, allowing maximum solar energy to reach the ground.
Continental vs Oceanic Surfaces: At the same latitude, continents usually receive greater insolation than
oceans because extensive cloud cover over oceans reflects more sunlight back into space.
Mid Latitudes: Most atmospheric heat exchange occurs between 30° and 50° latitudes, where warm and
cold air masses interact, producing frequent storms and significant redistribution of solar energy.
Equator: Although equatorial areas receive intense sunlight, cloud formation and atmospheric circulation
often redistribute part of this energy toward higher latitudes, contributing to global climatic equilibrium.

Source: https://vajiramandravi.com/current-affairs/solar-insolation/
© Vajiram & Ravi. For personal use only.

Page 3 of 3

https://vajiramandravi.com/current-affairs/air-mass-and-fronts/

