TengeHwii Ta NepCNeKTUBY PO3BUTKY HAYKH i OCBITH B yMOBax rJjodaJizauii

HEOOXITHICTh B  Oprasizailii KoomeparuBiB, sK i3 300py BHpPOLICHOI MPOAYKIii, Tak 1 mo Iii
niepepoOiri. Jlms BupimeHHsT HasBHHUX MpoOJeM HEoOXiaHO Oy/ie BU3HAYMTH KITBKICHUH 1 SIKICHHMA
CKJIaJ] TUIOJIOBO-SITITHUX HAacaPKeHb KOKHOTO HACENIEHOTO MyHKTY, MPOBECTH (Pi31070r0-01010T1YHY
OIIIHKY HasABHUX Topia aepeB. HaykoBo oOrpyHtryBatu mepioam 300py MPOAYKIIi Ta y3roauTH
MeXaHI3M iX MepepoOKH 3a TepMiHaMHU [03piBaHHS (IIOBKOBHIISL,YEpEIIHs, abpukoca, sSOIyHS,
BHIIIHS, TPYIIa, ajlddya, CIMBa TOIIO). 3aJeKHO BiJl OCOOIMBOCTI BUPOIIEHOT MPOIYKIIIT TOCTIAUTH
JOUUTBHICTh MPUAOAHHS HEOOX1THOTO 00JIaJHAHHS 3 1X IEpepOOKH.

TakuM YMHOM MPOBEICHHS MOHITOPUHTY HasBHUX IUIOA0BO-STIHUX HACAJKCHD Y IPHBATHOMY
CEKTOpI CITBCHKUX JKUTENIB 1 3aIliKaBlIeHHS 1X BIACHHUKIB B peami3allii BUPOIIEHOI MPOIYKINi 3a
pealpbHUMHU I[iHaMH OyJe CIyryBaTH Yy 3a0e3NeueHHI HaceJIeHHs eKOJOTiYHO Oe3MeqHOI0
MPOAYKIIIETO.
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THE GREENHOUSE EFFECT. ITS CAUSES AND CONSEQUENCES

The article deals with greenhouse effect phenomenon, its causes and consequences. The
reasons for the Earth’s climate change have also been analyzed.
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YV cmammi posensoacmvcs ¢henomen napnuxoeozo egexmy, 1020 NpUYUHU MA HACTIOKU.
Takooic npoananizo6ano NPUYUHU 3MIHU KAIMAmy 3emii.

Kniwuosi cnosa: ammocghepa, kpyeoobie kapbony, easu, napHuKo8Ull eghekm, COHAYHA eHepeis,
80051HA napa.

Our planet holds an atmosphere whose components don’t leave the Earth and on the other hand
no cosmic bodies fall to the Earth’s surface. Thus, we can assume that Earth doesn’t exchange mass
with outer space.

If we talk about the exchange of energy that the Earth receives from the Sun everything is
much more complicated. What happens to this energy next? What is it spent on?

The solar energy causes winds and currents, evaporation and condensation of water, growth
and development of plants, animals and humans. And you have probably heard or read that the solar
energy causes the greenhouse effect, which is responsible for a number of negative changes on our
planet. It is not true because this effect is saving for people. To understand this we need to find out
exactly how much of the Sun’s energy in consumed on Earth. There is a picture, which shows the
energy balance for the system “Space-Earth-Atmosphere”.

12


http://agravery.com/uk/posts/show/%20agrarnij-2016-j-frukti-j-ovoci-jdut-v-evropu
http://agravery.com/uk/posts/show/%20agrarnij-2016-j-frukti-j-ovoci-jdut-v-evropu

TengeHwii Ta NepCNeKTUBY PO3BUTKY HAYKH i OCBITH B yMOBax rJjodaJizauii

Reflected from the earth's surface
outside the atmosphere (6%)

Reflected by clouds (24%) |

Emitted by the atmosphere into
outer space (64%)

Absorbed by the
atmosphere (16%)

atmosphere (6%)

Reflected by the '

Incoming solar energy
(100%)

Absorbed by clouds
(3%)

Picture 1. The system “Space-Earth-Atmosphere”

Sunlight penetrates the Earth’s atmosphere and it is particularly absorbed by the surface
reflected from it. The reflected rays easily penetrate the atmosphere and leave the Earth. The
absorbed rays heat the Earth and its surface emits invisible heat rays. This radiation doesn’t
penetrate the atmosphere because it is absorbed by greenhouse gases (water vapor, carbon dioxide,
methane, nitrous oxide and CFCs). Then these gases give energy to other air parts and this process
continues continuously, which causes the warming of our atmosphere. The heated atmosphere also
emits. The first part of this radiation leaves the Earth and the second part is absorbed by greenhouse
gases again. Then everything repeats itself: greenhouse gases give energy to air particles that radiate
again [1].

We can observe this process in hothouses: a visible sunlight enters the hothouse through the
glass. It is absorbed by the soil, which emits invisible thermal radiation. The latter does not
penetrate the glass. It is reflected from it and heats the air in the hothouse.

So, the solar energy that enters the Earth consists of two streams of energy: immediately
reflected from the Earth's surface and thermal energy, transformed into space by the system “Earth-
atmosphere” [3]. Irrespective of the way in which this happens, the energy of the Sun’s radiation
will eventually leave the Earth, and the Earth, constantly receiving and giving energy, stays with its
average temperature which is 15°C.

The greenhouse effect has begun on Earth since the atmosphere appeared. There were periods
in the history of our planet when it happened more intense and the average temperature was higher.
There also were times when greenhouse effect was slower and the planet was colder than it is now
[1].

We have found that greenhouse gases slow down the return of solar energy by “warming” the
atmosphere and keep it at a constant temperature. If they weren’t part of the atmosphere, it would
be much colder on Earth. The most important processes in nature and the peculiarities of the Earth’s
climate are connected with water vapour in the air, which plays the role of a thermostat on Earth,
and its transition from one state to another.

Water vapour is always present in the atmosphere (picture 2). It evaporates from surface
reservoirs, most soil and due to evaporation of water from the plant surface (transpiration). Air
currents carry it; with decreasing it condenses and forms clouds. Clouds evaporate and then fall to
Earth in the form of rain or ice crystals, changing the content of water vapour in the atmosphere.
The evaporation of water from the earth’s surface consumes a lot of heat. During the condensation
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of water vapour in the atmosphere, this heat is given to the air. Clouds caused by condensation
reflect and absorb solar radiation on its way to Earth [1].

G s et Concentration in atmosphere (ppm) Contl('l/bo;xtion
Watervapor | H0 | 10-50,000 36-72%
Carbon dioxide co, ~400 9-26%
Methane | CH, | 18 4-9%
Ozone | O3 | 2-8 3~7%

Picture 2. Greenhouse gases
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Picture 3. Greenhouse gases

The payment of water vapour to the greenhouse effect is the most significant. If the air did not
include water vapour, the temperature on Earth would be more than 20°C lower and would be -
5.6°C. The media often overlook this fact when they talk about greenhouse gases. However, we
have no influence on the amount of water vapour on the Earth. It depends on temperature, altitude,
the presence of large bodies of water, winds, but not on human activity or inaction [3].

Carbon circulation also plays a great role in temperature increasing. The main reserves of
carbon on Earth are concentrated in carbon dioxide, most of which are parts of the atmosphere and
dissolved in the waters of the oceans.

If we talk about carbon dioxide in the atmosphere, it should be noted that plants absorb carbon
dioxide during photosynthesis. Under the influence of light from water and carbon dioxide in plants,
oxygen is formed, and inedible soil elements are converted into nutrients-proteins and
carbohydrates. In this way carbon enters the structure of plants and can play several “games” [2]:

1. Carbon is retained in plants until they die, and then becomes “food” for reducing agents.
Eventually, carbon returns to the atmosphere as part of carbon dioxide.

2. The plant is eaten by herbivore. Carbon will return to the atmosphere during the animal’s
respiration (or due to its decomposition after death) or the herbivore will be eaten by a predator and
then the same way back into the atmosphere.

3. The plant dies and turns into fossil fuels, such as coal, underground. In this case, carbon is
buried underground.
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For carbon dioxide dissolved in the waters of the oceans, nature has also provided several
scenarios [2].

1. Gas exchange takes place continuously between the atmosphere and the World Ocean.
Dissolved carbon dioxide is returned to the atmosphere by diffusion.

2. Carbon enters the tissues of marine plants or animals and accumulates in the form of
limestone deposits on the ocean floor or, conversely, from the deposits passes into the water.

If carbon is a part of sedimentary rocks or fossil fuels, it falls out of the cycle (and from the
atmosphere). Moreover, it accumulates in forests for decades, and in swamps for millennia. People
intervened in the natural carbon circulation. We produce food, form the habitat, but first — extract
and burn fossil fuels. Processing and incineration of combustible minerals and organic waste
provides more than 95% of modern energy production. At first, people burned wood, then coal, and
now oil and natural gas. Throughout the year, we burn the amount of fuel that nature has created for
million years! A side effect of predatory deforestation is an increase in carbon dioxide in the
atmosphere.
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Picture 4. The impact of human activities on carbon dioxide

If there were no forests and oceans on our planet, the carbon dioxide content would be much
higher than it is today. The seas and land biosphere absorb approximately half of all anthropogenic
carbon dioxide (emissions from industry, transport, energy, agriculture and other human activities)
every year. On land this role is primarily performed by natural forests, which we call the green
lungs of the planet.
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