
An energy surplus in the atmosphere
from solar radiation occurs 

Insolation or Incoming Solar Radiation. As we all know, the sun is the primary source of energy for the Earth.

The sun radiates its energy in all directions into space in short wavelengths, which is known as solar

radiation.; ...

Therefore, radiation is absorbed only by Earth''s surface. And the atmosphere''s emissivity is zero. That solar

radiation energy, which is just the difference between the incoming solar radiation energy and the reflected

solar radiation energy, equals Earth''s infrared radiation energy outgoing to ...

Clouds and Solar Radiation. Solar radiation is the primary energy source for Earth. On a global, long-term

scale, the incoming solar radiation is approximately balanced by the reflected (the difference between incident

and absorbed) solar radiation and the emitted terrestrial radiation or outgoing longwave radiation (ORL).

This energy plays no role in Earth''s climate system. About 23 percent of incoming solar energy is absorbed in

the atmosphere by water vapor, dust, and ozone, and 48 percent passes through the atmosphere and is

absorbed by the surface. Thus, about 71 percent of the total incoming solar energy is absorbed by the Earth

system.

An energy surplus in the atmosphere from solar radiation occurs when there is an excess of heat input from the

Sun compared to the amount of heat being radiated out into space.. Solar radiation is the primary source of

energy for the Earth''s atmosphere. When the amount of solar radiation received by the Earth exceeds the

amount of energy radiated back into space, an energy ...

Figure (PageIndex{1}) illustrates the latitudinal distribution of incoming solar radiation and outgoing

terrestrial radiation. From approximately 35 o N to 35 o S latitude (the red area of the graph) there is a surplus

of energy ...

Figure (PageIndex{1}) illustrates the latitudinal distribution of incoming solar radiation and outgoing

terrestrial radiation. From approximately 35 o N to 35 o S latitude (the red area of the graph) there is a surplus

of energy as incoming radiation exceeds outgoing. The blue regions indicate that there is more outgoing

energy than incoming ...

3 days ago&#0183; Climate - Solar Radiation, Temperature, Climate Change: Air temperatures have their

origin in the absorption of radiant energy from the Sun. They are subject to many influences, including those

of the atmosphere, ...

Only about 7 percent of solar radiation is in the UV wavelengths. The three types are: UVC: the highest

energy ultraviolet, does not reach the planet''s surface at all. UVB: the second highest energy, is also mostly

stopped in the atmosphere. UVA: the lowest energy, travels through the atmosphere to the ground. The
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remaining solar radiation is ...

Solar radiation is especially influenced by clouds; but even when cloudiness is absent, solar radiation is

changed greatly in the atmosphere. TABLE 2 SUMS SOLAR OF RADIATION INCIDENT UPON THE

SURFACE THE EARTH OF UNDER A COMPLETELY TRANSPARENT ATMOSPHERE Cm- '') (kcal

0&quot; 10&quot; 170 147 317 20&quot; 175 129 304 30&quot; 174 40&quot; ...

Figure (PageIndex{1}): Earth''s energy budget. Of all of the solar radiation reaching Earth, 30% is reflected

back to space and 70% is absorbed by the Earth (47%) and atmosphere (23%). The heat absorbed by the land

and oceans is exchanged with the atmosphere through conduction, radiation, and latent heat (phase change).

1. Troposphere. The troposphere is the lowermost atmospheric layer. The troposphere holds all the air plants

need for photosynthesis and animals need to breathe. Earth''s weather occurs in this layer, as it is where much

of the atmospheric mass, including most of the water vapor, is found. The troposphere is also the densest

atmospheric layer due to ...

Incoming Solar Energy and "Albedo" ... The atmosphere is a relatively thin layer, extending only about 100

km (60 miles) above Earth''s surface, but is an extremely important part of the climate system. ... within the

upper atmosphere''s ozone layer protects life from harmful doses of solar radiation. Carbon dioxide (CO 2) is

used by ...

Solar energy absorbed at Earth''s surface is radiated back into the atmosphere as heat. As the heat makes its

way through the atmosphere and back out to space, greenhouse gases absorb much of it. Why do greenhouse

gases absorb heat? Greenhouse gases are more complex than other gas molecules in the atmosphere, with a

structure that can absorb heat.

On the average, the Earth''s surface receives only 46 % of the solar radiation at the top of the atmosphere, and

the tropical zone shows a clear surplus of absorbed radiation in comparison to the middle and higher latitudes

(Fig. 4). However, distinct variations in the amount of energy received on the Earth''s surface of the tropics

could be ...

Just under half (47%) of the incoming solar radiation is absorbed by the land and ocean, and this energy heats

up the Earth''s surface. The energy absorbed by the Earth returns to the atmosphere through three processes;

conduction, radiation, and latent heat (phase change) (figure ...

Incoming Solar Radiation. ... At the poles, because of the angle at which the solar energy strikes the surface,

more of the light will glance off of the surface and the atmosphere and be reflected back into space. ...

(PageIndex{2}) at what latitude is there a transition from heat surplus to heat deficit? Answer. The transition

occurs around ...
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Figure 4.1: Zonal mean incoming and outgoing top-of-the-atmosphere radiation from CERES satellite

radiation measurements in the period of 2001-2014. Ignoring any change in the earth''s mean annual

temperature from one year to the next and taking mean annual values, a balance must exist between incoming

solar radiation and outgoing terrestrial ...

Figure (PageIndex{4}): Effect of the Earth''s shape and atmosphere on incoming solar radiation. Compared to

equatorial regions (b), incoming solar radiation of the polar regions (a) is less intense for two reasons: the solar

radiation arrives at an oblique angle (low Sun angle) nearer the poles, so that the energy spreads over a larger

surface area, lessening its intensity.

30 per cent of the solar radiation that reaches the top of the atmosphere is reflected back to space, and the

remaining 70 per cent is absorbed in the Earth-atmosphere system. 3. Earth''s surface emits longwave

radiation; almost 90 per cent ...

3 days ago&#0183; Climate - Solar Radiation, Temperature, Climate Change: Air temperatures have their

origin in the absorption of radiant energy from the Sun. They are subject to many influences, including those

of the atmosphere, ocean, and land, and are modified by them. As variation of solar radiation is the single

most important factor affecting climate, it is considered here first.

Because of this, the amount of solar energy that reaches Earth remains essentially constant over time. The

accepted value for total solar energy reaching the top of the atmosphere, known as the solar constant, is 1353

(&#197; 21) W m-2 (Thekaekara, 1976; Liou, pg. 38). The wavelength regions with the largest effect on the

stratosphere and ...

The energy budget provides a way to account for all the energy entering and leaving the Earth system. The

diagram below shows how the energy reaching Earth from the Sun is absorbed, reflected, and released by

Earth''s atmosphere and surface. The incoming solar energy is measured in watts per square meter (W/m 2 or

W&#183;m-2). Imagine laying out a ...

At any other point on Earth, the angle between the surface and the incoming solar radiation is less than 90 o.

Because of this, the same amount of incoming solar radiation will be concentrated in a smaller area at the

equator, but will be spread over a much larger area at the poles (Figure (PageIndex{3})).

The relative spectral response of a silicon photovoltaic cell is shown in Fig. 3, indicating that the photovoltaic

cells can make use of 58% of the sun''s energy, with shorter-wavelength energy loss of 11% and

longer-wavelength energy loss of 31%. 1.1.3 Extraterrestrial Solar Irradiance. Owing to the elliptical shape of

the earth''s orbit, the intensity of the solar ...

Some of the solar radiation energy is reflected by clouds, aerosols, snow, ice, and the land surface back to

space and is not absorbed, hence does not contribute energy to raise Earth''s temperature. ... And if we
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multiply by Earth''s surface area, really the surface area at the top of the atmosphere, then we get the energy

leaving the Earth''s ...

Increases in greenhouse gases, like carbon dioxide and methane, trap emitted thermal radiation from the

surface and reduce how much is lost to space, resulting in a net surplus of energy into the Earth system. Most

of the extra energy ends up being stored as heat in the ocean and the remainder warms the atmosphere and

land, and melts snow and ice.

Different greenhouse gases have different abilities to trap heat. For example, one methane molecule traps 23

times as much heat as one CO 2 molecule. One CFC-12 molecule (a type of CFC) traps 10,600 times as much

heat as one CO 2.Still, CO 2 is a very important greenhouse gas because it is much more abundant in the

atmosphere.Human activity has significantly ...
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