
HOW MUCH SOLAR ENERGY
REACHES THE EARTH S SURFACE

Not all of the Sun's energy that enters Earth's

atmo-sphere makes it to the surface. The

atmosphere re???ects some of the incoming solar

energy back to space immediately and absorbs still

more energy before it can reach the surface. The

remaining energy strikes Earth and warms the

surface. How does Earth's climate

It takes solar energy an average of 8 ??? minutes to

reach Earth from the Sun. This energy travels about

150 million kilometers (93 million miles) through

space to reach the top of Earth's atmosphere.

Global distribution of incoming shortwave solar

radiation averaged over the years 1981???2010

from the CHELSA-BIOCLIM+ data set [1] The shield

effect of Earth's atmosphere on solar irradiation.

The top image is the annual mean solar ???
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Natural Solar Energy Greenhouse Effect The

infrared, visible, and UV waves that reach Earth

take part in a process of warming the planet and

making life possible???the so-called "greenhouse

effect." About 30 percent of the solar energy that

reaches Earth is reflected back into space. The rest

is absorbed into Earth's atmosphere.

Global distribution of incoming shortwave solar

radiation averaged over the years 1981???2010

from the CHELSA-BIOCLIM+ data set [1] The shield

effect of Earth's atmosphere on solar irradiation.

The top image is the annual mean solar irradiation

(or insolation) at the top of Earth's atmosphere

(TOA); the bottom image shows the annual

insolation reaching the Earth's surface after ???

Solar energy reaching the Earth's surface. Various

factors influence the amount of solar energy that

reaches the Earth's surface, including the angle at

which the sunlight strikes the surface. Factors such

as solar energy materials and solar cells are also

crucial in determining how much of this energy can

be harnessed efficiently.
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Step 1: Some solar radiation reaches the Earth's

surface, and some is reflected back into space. Step

2: The rest of the sun's energy is absorbed by the

land and the oceans, heating the Earth. Step 3:

Heat radiates from Earth towards space.

Earth's temperature depends on how much sunlight

the land, oceans, and atmosphere absorb, and how

much heat the planet radiates back to space.  Of the

340 watts per square meter of solar energy that falls

on the Earth, 29% is reflected back into space,

primarily by clouds, but also by other bright surfaces

and the atmosphere itself 

Most of the energy that reaches the Earth's surface

comes from the Sun (Figure below). About 44% of

solar radiation is in the visible light wavelengths, but

the Sun also emits infrared, ultraviolet, and other

wavelengths.  Heat at Earth's ???
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Solar energy reaches the earth at the rate of about

$1.4$ kW per square meter of surface perpendicular

to the direction of the sun. By how much does the

mass of the sun decrease per second owing to this

energy loss? The mean radius of the earth's orbit is

$1.5 times 10^{11}$ m. The solution provided by the

book uses the following

Once the Sun's energy reaches Earth, it is

intercepted first by the atmosphere. A small part of

the Sun's energy is directly absorbed, particularly by

certain gases such as ozone and water vapor.

Some of the Sun's energy is reflected back to space

by clouds and Earth's surface. Most of the radiation,

however, is absorbed by Earth's 

Solar radiation is the most abundant renewable

energy source for Earth. The solar energy reaching

the Earth's surface is estimated at approximately

130,000 Gtoe (toe = tons of oil equivalent) annually

(Wid?n and Munkhammar,, 2019).The

electromagnetic radiation emitted by the sun is

called solar radiation, and its unit is represented

W/m 2 (Carrasco et al., 2017).

(C) 2025 Solar Energy Resources 4 / 9 Web: https://www.gebroedersducaat.nl



HOW MUCH SOLAR ENERGY
REACHES THE EARTH S SURFACE

It can also be stored in batteries for future use or

converted into thermal energy for heating water or

air conditioning buildings. On average, the amount

of incoming solar radiation that reaches Earth's

surface per hour varies from place to place based

on latitude, elevation and weather conditions.

Part 2: Solar Energy Reaching The Earth's Surface. 

Of the light that reaches Earth's surface, infrared

radiation makes up 49. 4% of while visible light

provides 42. 3% 9. Ultraviolet radiation makes up

just over 8% of the total solar radiation. Each of

these bands has a different impact on the

environment.

Once the sun's energy reaches earth, it is

intercepted first by the atmosphere.  the measure of

how much solar radiation is reflected from Earth's

surface. Earth's Cryosphere: The Arctic  The sun is

the major source of energy for phenomena on the

earth's surface, such as growth of plants, winds,

ocean currents, and the water cycle
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Just over half of this incoming solar energy

ultimately reaches the ground. The rest is reflected

away by low-level, thick, white clouds or ice or gets

absorbed by the atmosphere.  Because much of

Earth's land surface and oceans are dark in color,

they absorb a large amount of the solar energy that

gets to them, and reflect only a small 

Clouds are one of the most influential atmospheric

variables of planet Earth that can change the

amount of solar energy input to Earth's climate

system by altering its planetary albedo. Clouds

cover about 70% of the globe and a small change in

cloud planetary albedo can induce a significant

imbalance in Earth's energy budget.

The average intensity of solar energy reaching the

Earth's surface is between 164 and 340 watts per

square meter.  How Much Solar Energy Reaches

The Earth In One Day (In Joule).?: In one day, the

amount of solar energy reaching the Earth is

approximately 24 yottajoules (2.4 x 10^25 joules). 
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OverviewEarth's energy flowsDefinitionBudget

analysisEarth's energy imbalance (EEI)See

alsoExternal links

Flows on the Earths Surface. Although the solar

energy flow is the most dominant flow, it is not the

only source of energy on the Earth.  The remaining

120 000 TW, or approximately 70% of the initial

energy, that reaches the surface of the Earth comes

down and warms the atmosphere. This portion of

the pathway can be seen in Figure 2.

Solar radiation at the Earth's surface varies from the

solar radiation incident on the Earth's atmosphere.

Cloud cover, air pollution, latitude of a location, and

the time of the year can all cause variations in solar

radiance at the Earth's surface.  The amount of

energy reaching the surface of the Earth every hour

is greater than the 
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The sun produces a vast amount of energy. The

energy emitted by the sun is called solar energy or

solar radiation. Despite the considerable distance

between the sun and the earth, the amount of solar

energy reaching the earth is substantial. At any one

time, the earth intercepts approximately 180 106

GW. Solar radiation is the

There are several atmospheric factors that can

affect how much energy is absorbed by Earth's

surface:  Reflection and Scattering: Another part of

the solar energy that reaches Earth is reflected back

into space by different surfaces. This reflection can

occur at various angles, and the phenomenon is

known as the albedo effect. 

The sunlight that reaches Earth every day dwarfs all

the planet's other energy sources.  (trillions of watts)

of solar energy strikes the Earth continuously.

That's more than 10,000 times 
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Most of the energy that reaches the Earth's surface

comes from the Sun (Figure below). About 44% of

solar radiation is in the visible light wavelengths, but

the Sun also emits infrared, ultraviolet, and other

wavelengths.  Heat at Earth's Surface. About half of

the solar radiation that strikes the top of the

atmosphere is filtered out 

The energy entering, reflected, absorbed, and

emitted by the Earth system are the components of

the Earth's radiation budget. Based on the physics

principle of conservation of energy, this radiation

budget represents the ???

The amount of energy put out by the Sun is a

constant. The incoming solar radiation is known as

insolation. The amount of solar energy reaching the

Earth is 70 percent. The surface of the Earth

absorbs 51 percent of the insolation. Water vapor

and dust account for 16 percent of the energy

absorbed. The other 3 percent is absorbed by

clouds.
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