
Heat Budget of Earth 

The climate of Earth is regulated by the heat budget of the Earth. It is the account of the 

amount of energy entering the planet from the sun and the amount of energy being 

released back into space. Heat budget of the Earth is a critical aspect of climate and 

weather patterns. 

 

Incoming Short Wave Solar Radiation 

The main source of energy for the Earth's climate system is incoming solar radiation. The sun 

emits energy in the form of shortwave radiation, which is absorbed by the Earth's 

atmosphere and surface. This absorbed energy is then re-emitted as longwave radiation, 

which is also known as infrared radiation. 

The Earth's atmosphere and surface absorb different amounts of incoming solar radiation, 

depending on their composition and structure. For example, the Earth's atmosphere 

absorbs a significant amount of ultraviolet radiation, which is harmful to living 

organisms. The Earth's surface, on the other hand, absorbs a significant amount of visible 

and infrared radiation, which drives the planet's climate and weather patterns. 

https://licchavilyceum.com/weather-and-climate/
https://licchavilyceum.com/weather-and-climate/


 

Outgoing Longwave Radiation 

The energy that is absorbed by the Earth's atmosphere and surface is re-emitted as longwave 

radiation, which is then emitted back into space. This outgoing longwave radiation is critical 

in regulating the Earth's temperature and is influenced by several factors, like the atmospheric 

composition, cloud cover, and surface temperature. 

The atmospheric composition, particularly the concentration of greenhouse gases, plays a 

crucial role in regulating the Earth's temperature by trapping some of the outgoing 

longwave radiation and re-radiating it back towards the surface. This results in an 

increase in the Earth's average temperature, which is known as the greenhouse effect. 

Factors Affecting Heat Budget of the Earth 

Cloud Cover 

Cloud cover is another factor that affects the Earth's heat budget by influencing the amount of 

incoming solar radiation that reaches the surface and the amount of outgoing longwave 

radiation that is emitted back into space. Clouds reflect a significant portion of incoming 

solar radiation back into space, reducing the amount of energy that is absorbed by the 

surface. Clouds also trap a portion of outgoing longwave radiation, resulting in an 

increase in the amount of energy that is re-radiated back towards the surface. 

http://licchavilyceum.com/green-house-gases/
http://licchavilyceum.com/gases-that-does-not-produce-greenhouse-effect/


 
Cloud Cover 

Surface Temperature 

The Earth's surface temperature is influenced by several factors, including incoming solar 

radiation, cloud cover, and atmospheric composition. The surface temperature affects the 

amount of energy that is absorbed and re-emitted as longwave radiation, and is also 

influenced by the presence of land and water masses. Land masses, for example, tend to 

heat up and cool down more quickly than water masses, resulting in a more variable surface 

temperature. 

Ocean Currents 

Ocean currents play a crucial role in Heat budget of the Earth by transporting heat and 

moisture around the planet. The ocean currents are driven by differences in temperature 

and salinity and play a critical role in regulating the Earth's climate by transporting heat from 

the equator to the poles. 

Impact on Climate 



The Earth's heat budget plays a critical role in determining the planet's climate and weather 

patterns. The balance between incoming solar radiation and outgoing longwave radiation, as 

well as the influence of cloud cover, surface temperature, and ocean currents, all contribute to 

the formation of global climate patterns. 

For example, the presence of greenhouse gases in the atmosphere results in an increase in the 

Earth's average temperature, leading to global warming and the potential for climatic 

disasters, such as sea level rise, hurricanes, and droughts. Understanding the Earth's heat 

budget and its impact on the planet's climate is essential in predicting and preparing for these 

events and in mitigating their effects. 


