Insolation

Insolation (short for incoming solar radiation) refers to the amount of solar energy received
by the Earth's surface over a given area and time period. It is affected by several factors,
including:

1. Latitude: The closer to the equator, the more direct sunlight the Earth receives. Polar
regions receive less solar energy because sunlight hits at a more oblique angle.

2. Time of day: Insolation is highest around noon when the sun is at its peak in the
sky.

3. Season: Due to the Earth's axial tilt, insolation varies with the seasons. In.summer,
regions receive more direct sunlight, while in winter, sunlight is less intense.

4. Altitude and Atmospheric Conditions: Areas at higher altitudes receive more
insolation because there is less atmosphere to filter the sun’s rays. Similarly,
atmospheric conditions like cloud cover, pollution, and aerosols can reduce the
amount of insolation that reaches the Earth's surface.

*Insolation is typically measured in watts per square meter (W/m?).

Earth's Heat Budget

The heat budget of Earth refers to the balance between incoming energy from the Sun and
outgoing energy from Earth. The heat budget'can be described in three main processes:
1. Absorption of Solar Energy:
a. About 51% of incoming solar energy 1s absorbed by the Earth's surface (oceans,
land, vegetation).
b. 19% is absorbed by the atmosphere and clouds.
c. The remaining 30%1s reflected back into space by clouds, atmospheric
particles, and reflective surfaces on Earth (this is known as the albedo effect).
2. Terrestrial Radiation: After absorbing solar energy, the Earth's surface radiates heat
in the form of infrared radiation (longwave radiation). This outgoing energy helps cool
the planet. However, not all of this radiation escapes into space due to the greenhouse
effect.
3. Greenhouse Effect: Gases in the atmosphere, such as water vapor, carbon dioxide, and
methane, trap'some of the outgoing infrared radiation, warming the Earth. This natural
process is essential for maintaining a habitable climate.

The Balance: Energy In vs. Energy Out

For the Earth's climate to remain stable, the amount of energy entering the system (via
insolation) must equal the amount of energy leaving the system (via reflection and radiation).
If more energy is retained than is released, the Earth warms up, leading to global warming.
Conversely, if more energy is lost, the Earth cools.



