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Abstract: The state of the environment is influenced by a series of complex factors as well as by its constituent components. The
composition of the components of the environment is undergoing to a variable dynamic process of both proper composition and structure.
The anthropogenic activity that has a reference point to ensure the growing demands of the population has a generally negative impact at
the current stage upon the state of the climate that comes as a result of the emissions of polluting green house gases as well as polluting
particles in the form of aerosols. Consecutive effects with their states in the form of steps are described by a special diagram that can be
called the cyclic diagram of anthropogenic activities. This diagram shows the current real representation of the actual state of the Biosphere
as well as the measures that could be taken to improve the state of the Biosphere. Human activity creates a stress on the environment. Land,
air, and water are inundated with the detrimental effects of industry. Air has received more attention and publicity than land and water in
terms of the pollution it suffers. Besides, air pollution at some point affects land and water, either directly or indirectly.
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1. Introduction

The complexity of the relationships between the humanity and
his physical living environment, increasingly artificial or radically
imposes, at the beginning of this millennium, more than ever, the
necessity of thorough research of the impact of human society's
activities on the environment.

Air pollution has reached alarming levels in recent years. Gas
emissions and smoke generated by the increasingly frequent large
fires are leading to accelerating global warming. Not only the gases
emitted by industrial activities are harmful, but also the gases
emitted by vehicles that are based on fossil fuel, the smoke
produced by the burning of fields, wood, tires, plants, power plants,
etc. From the category of greenhouse gas emissions, the largest
amount recorded is that of carbon dioxide. The soil is highly
exposed to pollution, both through the random dumping of garbage
and waste in unauthorized areas, and through the use of fertilizers,
pesticides, etc. in agricultural activities.
Toxic residues, waste, detergents, oil spills and oil products,
water used in industry for cooling facilities, discharges into
running water, faulty sewage systems — all these lead to water
contamination. The effects are particularly harmful for flora and
fauna, but also for human health.
Plastic is one of the most harmful materials, both for soil and
water. It is estimated that it takes between 10 and 1000 years for
a plastic bag to degrade naturally, depending on the material.
Anthropogenic impact on nature in the last few hundred years,
after industrialization has gained considerable momentum and it
is devastating for the long term.

Economic activities generally produce significant amounts of
greenhouse gas emissions, hereinafter referred to as GHG
emissions. Therefore, especially in the last few decades, there
has been a need for entrepreneurs to ensure that their level in
their business is reduced. GHG emissions are mainly
responsible for climate warming, a phenomenon with multiple
consequences.

Since the beginning of industrialization about two centuries

ago, carbon dioxide levels have risen by 44% to 441 ppm (in
2019), the highest level in 800,000 years. In 2018, this
concentration increased by a record annual percentage of 1.7%.
[42]
The main cause of the high level of GHG emissions is the
large-scale use of fossil fuels, especially for electricity
generation and transport, but also in certain industrial activities
and, to a lesser extent, in domestic activities.

Although restoring the planet is possible, it is imperative that all
human actions — whether it is companies or ordinary people — are
done responsibly and in compliance with the legislation in force.
Reducing the consumption of energy, fossil fuels, applying the
necessary measures regarding hazardous waste, recycling,
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protecting nature and a forestation are among the beneficial and
necessary actions.

The global warming and climate change impact entire biota
including humans. The climate change is mainly due to global
warming and the main cause of global warming is enhanced
greenhouse effect due to over anthropogenic activities.

Biodiversity loss can result from a number of human activities,
including habitat conversion and destruction; over-exploitation of
species; air and water pollution.

The main direct cause of biodiversity loss is land use change
(primarily for large-scale food production) which drives an
estimated 30% of biodiversity decline globally. Second is
overexploitation (overfishing, overhunting and overharvesting,
overgrazing) for things like food, medicines and timber which
drives around 20%. Climate change is the third most significant
direct driver of biodiversity loss, which together with pollution
accounts for 14%. [43]

The Environmental Protection Agency has identified six
pollutants as “criteria” air pollutants because it regulates them by
developing human health-based and/or environmentally-based
criteria (science-based guidelines) for setting permissible levels.
These six pollutants are carbon monoxide, lead, nitrogen oxides,
ground-level ozone, particle pollution (often referred to as
particulate matter), and sulphur oxides. [44]

The greatest sources of carbon monoxide are the cars, trucks and
other vehicles or machinery that burn fossil fuels.

Ozone at ground level is a harmful air pollutant, because of its
effects on Tropospheric, or ground level ozone, is not emitted
directly into the air, but is created by chemical reactions between
oxides of nitrogen (NOx) and volatile organic compounds
(VOC). This happens when pollutants emitted by cars, power
plants, industrial boilers, refineries, chemical plants, and other
sources chemically react in the presence of sunlight.

The largest source of sulfur dioxide (SO,) in the atmosphere is the
burning of fossil fuels by power plants and other industrial
facilities. Smaller sources of SO, emissions include: industrial
processes such as extracting metal from ore; natural sources such as
volcanoes; and locomotives, ships and other vehicles and heavy
equipment that burn fuel with high sulfur content.

The nitrogen dioxide (NO,) primarily gets in the air from the
burning of fuel, from emissions from cars, trucks and buses, power
plants, and off-road equipment. NO, and other NOXx interact with
water, oxygen and other chemicals in the atmosphere to form acid
rain. Acid rain harms sensitive ecosystems such as lakes and forests.
The nitrate particles that result from NOx make the air hazy and
difficult to see though. The fine particles (PM) pollutants also have
negative impact on the environment. They could be a mixture of
solid particles and liquid droplets found in the air. Some particles,
such as dust, dirt, soot, or smoke, are large or dark enough to be
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seen with the naked eye. Others are so small they can only be
detected using an electron microscope.

Particle pollution includes:

«  PM10: inhalable particles, with  diameters
generally 10 micrometers and smaller; and

. PM2.5 : fine inhalable particles, with diameters that are
generally 2.5 micrometers and smaller.

»  Sources of PM

e These particles come in many sizes and shapes and can be
made up of hundreds of different chemicals.

e Some areemitted directly from a source, such as
construction sites, unpaved roads, fields, smokestacks or
fires.

e Most particles form in the atmosphere as a result of
complex reactions of chemicals such as sulphur
dioxide and nitrogen oxides, which are pollutants emitted
from power plants, industries and automobiles.

e Particulate matter contains microscopic solids or liquid
droplets that are so small that they can be inhaled and
cause serious health problems. Some particles less than 10
micrometers in diameter can get deep into your lungs and
some may even get into your bloodstream. Of these,
particles less than 2.5 micrometers in diameter, also
known as fine particles or PM2.5, pose the greatest risk to
health.

«  Fine particles are also the main cause of reduced visibility
(haze) .

Methane is emitted during the production and transport of
coal, natural gas, and oil. Methane emissions also result from
livestock and other agricultural practices, land use and by the
decay of organic waste in municipal solid waste landfills.
When methane gas is combined with aerosols (such as dust,
sea salt, sulphate and black carbon and other atmospheric
particles), the methane has a greater warming potential.

The presence of aerosols will further increase the influence
of methane gas on the warming of the atmosphere, thereby
increasing the occurrence of wildfires. However, in addition to
the above discussion, the influence of methane gas on the
frequency of wildfires may be multifactorial, which will
require further exploration. [40]

Stop dumping biodegradable waste in landfills is a measure to

reduce methane emissions.

that are

2. The actual state of the description of Earth's
albedo

Ecological balance is such a state of this complex system when
there is interdependence between the components of the Biosphere
that ensures stability and long-term existence. [1] Atmospheric
pollution leads to the instability and just the displacement of the
balance with the change of the physico-chemical parameters at the
macroscopic level of the global ecosystem.[2] Anthropogenic
activity currently leads to the atmospheric pollution and the
displacement from the equilibrium of the global ecosystem that
manifests itself through extreme variations in temperature values,
droughts, natural cataclysms such as hurricane winds, floods, etc.
[3]JAnthropogenic activity is of two types: unintentional and
intentional. [4] The unintentional ones are related to the production-
economic and household activities of the people, and the intentional
ones to the technical progress and the desire of the people to
manage the atmospheric processes. The following factors apply to
intentional ones are:

1) The thermal pollution of the atmospheres and oceans as a
result of the elimination in the atmosphere of pollutants greenhouse
gases. The warming of the ocean's medium leads to the imbalance
of the adaptation to the new fast changeable conditions with the
final result of disappears of species of animals, fish and plants. Also
the Earth's Biota has the same result of disappear of flora and fauna
as the consequence of global warming. [5]

The humans traditionally use during thousands of years the
fuels as wood and solid fuels of carbon. Last time the world uses
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more frequently the gaseous fuels. Methane is one of the most
powerful greenhouse gases. Once in the atmosphere, it can trap 86
times more heat than carbon dioxide. [6] The NASA study is not the
first to draw attention to the link between climate and natural gas. A
study last year found that gas-fired power plants pollute up to 120
times more methane than previously thought. In 2011, Cornell
University researchers warned that switching from coal to natural
gas would be a misstep in the fight against climate change.[7]

In addition to rising emissions from natural gas, we can expect
rising emissions from wildfires. Climate change is associated with
increasingly frequent and severe fires. [8]

2) Aerosol pollution of the atmosphere. They originate from
industrial sources, as well as from long-distance transport by means
of air currents and definitely affect the regional climate. [9]

3) Changes in physical and chemical characteristics of the soil
due to the agricultural intensity and of other types of the activity
upon the soil. The albedo of the soil changes with the final result of
its increase and connected to that the local climate also changes.
[10] This very acute current ecological problem remains one of the
most current global problems. The qualitative description of the
current critical state of the ecosystems is one of the goals of this
paper. Through the qualitative elaboration of the description, the
real actual representation of the ecosystems can be analyzed. This
graphical representation could be like a method that gives a
retrospective of some way to solve the global problem.

The most acute current problem besides the polluting gases is
the desertification of soils. The polluting gases and aerosols
contribute to the desertification process. Desertification is the
process of soil degradation, which lose their productive capacity
and is transformed into the state of the desert. Deserts can be
defined as a dry ecosystem (hot or cold) with low biomass and
productivity. [11], [12], [13] About 45% of the earth's surface is
semi-arid, arid or desert, both at low and high temperature,
characterized by lack of water. Moreover, it is estimated that 70%
of productive dry areas are threatened by some form of
desertification. [14] This desertification-susceptible area accounts
for about 30 percent of the continental areas of the planet, affecting
about one billion people. There is a set of geological, climatic,
biological and human factors that cause degradation of the physical,
chemical and biological quality of soil in arid and semi-arid areas.
As a result, biodiversity and the survival of human communities are
at risk. [15] In addition, wetlands are also affected by the
phenomenon of desertification, especially tropical forests. This is
due to the characteristics of the fragility of the soil and the cycle of
nutrients. [16] Therefore, in ecosystems that maintain a delicate
balance based on covering vegetation, their drastic alteration is the
cause of desertification. When an area of this ecosystem is
deforested, the erosive action of rain removes the fragile layer of
soil. Therefore, in a short time it decertifies and has a low
regenerative capacity.[17]

A quantity of interrelated complex factors intervenes in a
complex way for the process of desertification, affecting fertility
and soil physics, thereby decreasing productivity. As a result, the
vegetation cover is lost and the soil is affected by additional
erosion. The process can begin due to deforestation in an area with
fragile soil, and therefore it will be reflected in erosion problems.
[18] The soil is degraded by the loss of its physical properties,
fertility or contamination. Also, the availability of quality water is
another relevant element that affects soil productivity. On the other
hand, it is important to take into account that the vegetation cover
provides protection against the erosive effects of water and wind.
[19] The process of deforestation is one of the direct causes of
desertification, since the vegetation cover is removed, leaving the
soil exposed to the erosive action of water and wind. Deforestation
can take place to incorporate new land for agriculture and grazing,
for timber extraction or for urbanization or industrialization. It has
been estimated that of the 3 billion trees on the planet, about 15
million are cut down annually. [20], [21]

Saline water or water contaminated with heavy metals reduces
the amount of biomass. Similarly, the soil is exposed to the process
of erosion. When water is polluted by various elements, it can affect
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ecosystems. Therefore, when the water sources are contaminated,
the vegetable cover disappears and the process of desertification
starts. [22] The increase in global temperature contributes directly
to the process of desertification due to of the increased evaporation
and less water is available. In general terms, the climate is changing
the rainfalls, prolonging drought or causing heavy rainfall.
Therefore, the stability of ecosystems and particularly the soil is
affected. Desertification becomes a feedback factor for the heating
process. First of all, the loss of vegetable cover affects the fixation
of carbon and increases its concentration in the atmosphere. [23] On
the other hand, it has been established that albedo is greater for an
unprotected soil than for one covered with vegetation. [24]The areas
of drylands will expand by 23% (11%) relative to 1961-1990,
which means 56% (50%) of the total land surface will be covered in
drylands by 2100. [25] It is expected that in the middle of 21st
century, the areas that will become drier are mainly distributed in
eastern Siberia, northeastern China, western Asia, central Africa,
and Canada, which are much larger areas than those that will
become wetter. [25] Moreover, 78% of the dryland expansion will
occur in developing countries, making the dryland coverage rate in
these countries reach 61% by the end of this century.[25]

Beside the carbon dioxide and other gases, there are also
particulate matter pollutants in the atmosphere suspended as the
dust pollutants in the form of aerosols. The presence of suspended
dust can affect the local energy balance and hydrologic cycle over
drylands through direct [26], indirect effects [27], and semidirect
effects [28], [29] (Fig. 1).

Sun

|

convective updraft

indirect effect
dust transpart ;.

—_—

Bu \eay

— change the microphysical

characteristics of clouds,
—— dustigeroscls diminish the cloud conling cifect
westerly wind

predpitation reduced

sestter beating atmonplere Tow-bevel cload evaparation
- water vapor reduction
1 ion

APy et amrosols >

semi-direct effect

dust acrosols,

direct effect
regin or
L Tapagraphic uplift
— e

P W .

Fig. 1. A schematic diagram summarizing dust-cloud-
precipitation interactions in arid/semiarid and downwind (wet)
regions [29]

Dust can generate local heating, thereby changing the relative
humidity and atmospheric stability and, thus, influencing the cloud
lifetime and cloud liquid water content [30].

An increase in the number of dust particles competing for
limited water resources in air will result in smaller cloud droplets
and higher droplet number concentrations, thereby increasing the
total surface area and cloud albedo. [31], [32] A dust-polluted cloud
reflects more solar radiation back to space, resulting in a negative
radiative force at the Top of atmosphere. [33] More numerous but
smaller cloud droplets collide less efficiently with each other,
reducing the precipitation efficiency of polluted clouds and
presumably prolonging their lifetime. [33] This also implies that
more solar radiation will be scattered back to space, thus reinforcing
the cooling effect.[34] However, for a warm-based mixed-phase
cloud, delaying precipitation would allow more small cloud
particles to ascend above the freezing level and begin the initial ice
process, releasing more latent heat and, hence, invigorating the
vertical development of clouds. [35]

Another big problem that influences negatively on the state of
ecosystems is the spreading of spontaneous natural wildfires. Some
fuel aerosols and fuel pollutant gases such as methane could
generate these natural spontaneous wildfires. Dry vegetation and
high temperatures, however, are only one component that
determines the spreading of fires. Another key player in the
spreading of the fire are wind direction and wind speed.[36] During
drought conditions, fuels for wildfire, such as grasses and trees, can
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dry out and become more flammable. Drought can also increase the
probability of ignition and the rate at which fire spreads. Drought
can be intensified by unusually warm temperatures. These
conditions create increased potential for extreme wildfires that
spread rapidly, burn with more severity and with high rates. [37].

Methane gas emitted into the atmosphere can be a source of
ignition of natural fires, which is a global problem.

So, the process of deforestation leads to warmer climate,
increasing of surface albedo over time, raising of methane
concentrations and of the tropospheric ozone. [45]The paper [46]
shows indeed that the increasing of this methane greenhouse gas
leads to the increasing of wildfires, especially in the geographical
regions such as Siberia of Russia. (Fig. 2)
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Fig, 2. The mechanism of the start of the fire under the
influence of methane [46]

In general, the rising of global average temperature due to of the
increasing of all types of greenhouse gases from anthropogenical
activity leads to the melting of these permafrosts [46]. As the result
of the melting the more quantity of methane is released. The
presence of Sunlight and some accidental electrical lightning of
storm clouds leads to spontaneous wildfires of the forests.

The hot regions like savannas, [47] the reason for the higher
methane emissions from head fires, which have higher intensity, is
the longer flame lengths that burn green leaves on trees, releasing
methane. It can see that high emissions of methane are from
Awustralia, Africa and South Asia where the conditions of high
humidity or high temperature or both factors leads to higher
concentration of methane. [48]. (Fig. 3) The sources of emissions of
methane are the wetlands, wastes, agriculture, etc.
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Fig.3. The generalized map of the emission of methane [48]

The respective World map of burned area is represented on the
Fig. 4. [49] The correlation between the maps of the Fig. 2, 3 shows
that the places with bigger concentrations of methane are referred to
that places where the greater are the burnt areas. The burnt areas
have the tendency of the evolution of regional climate change with
the development of droghts and arid areas and just desertification.
The deserts have the higher numerical values of albedo. The
respective increasing of Earth's albedo over time is represented on
the Fig. 5, 6. [50], [51] The process of desertification is followed by
the increasing of surface albedo. [52] The aerosol pollutants lead to
smaller precipitated water particles in the atmosphere. They have
the role of condensation nuclei of water particles. The smaller the
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precipitated particles are the rains are less leading to the
development of droghts. These smaller condensation nuclei reflect
back more sun radiation meaning the higher albedo.
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Fig.4. The average annual area burned [49]
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Fig. 6. The daily average albedo values (blue lines), the daily
average fraction of clouds over oceans (orange lines) [50]

Results and discussion

By the combination of the complex factors that are described
and analyzed above, it would be possible to represent a general
diagram that shows the consequent stages of the impact of
anthropogenical activities. (Fig. 7) The anthropogenical activity is
followed by the rise of green house gases and pollutant aerosols. In
its turn, the climate is warmed with the increasing of global
temperature. The warming of the atmosphere is followed by the
increasing of the concentrations of methane in the atmosphere.
Methane is the precursor of the production of ozone. Both methane
and ozone have a negative influence on human health, such as the
intensification of respiratory diseases. Tropospheric ozone leads to
the attenuation of photosynthesis processes with the final result of
drying vegetation. These gases also act dangerously on the forests
with the high risk of the ignition of fires. The drying of the
vegetation turns into combustible material. High atmospheric
temperatures contribute to a spontaneous natural fire process in the
presence of dried combustible materials. Rises of the frequency of
wildfires lead to the risks of disappear of various species of plants
and animals.  The result of the fires gives the bare soils which are
evolved into the soils with higher value of albedo. Fires have a
negative impact on human health that can lead to the cases of death.
As a result of the fires, forest areas are massively lost. The
deforestation of millions of hectares of forest surfaces leads to the
variation of the physical-chemics properties of the soils with the
evolution to the soils with higher albedo values than the previous
ones. The higher values of albedo lead to more frequent natural
cataclysms with the extreme variations of atmospheric temperatures
and to the states of the desertification of geographical areas. The
values of albedo are increased from 0.14 to 0.35 due to the
desertification occurring during the 20th century. [38] The article
[39] says about the cataclysms: "Forest fires destroy millions of
hectares of forest around the world every year. And as climate
change gets worse, other natural disasters are becoming more
common and causing deforestation too, including droughts and
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floods. This is a vicious circle — fewer trees mean more severe
climate change."”
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Fig. 7. The consequent cyclical stages of the impact of
anthropogenical activity

The change of the physics-chemical properties of the soils and
of the atmosphere in general leads to the intensification with high
frequency of the temperature variations of the atmosphere just
during a day. Temperature variations lead to the more frequent
atmospheric pressure variations. These frequent variations can lead
to the intensification of the winds and hurricanes. (Fig.8). Last years
the frequency of hurricanes is risen that lead to more negative
impact on the environment.

Polluting aerosols can reduce the size of raindrops and as a
result we can have very rare cases of rain with low frequency, low
intensity, and low flow with short rain duration. The low frequency
of rains can lead to the drought and deserts. The desertification
leads to the additional disappearance of flora and fauna that can
have an indirect negative impact on human health. Extreme
temperature variations during relatively short intervals of time that
comes from high value of albedo of the unique Earth-atmosphere
system can have a negative impact on people with arterial
hypertension. Higher values of albedo of this unique system Earth-
atmosphere on the other hand have the result of smaller temperature
at high altitudes at the top of atmosphere.

This decreasing of the temperature at the top of atmosphere
contributes to the quicker process of condensation of rain drops
with smaller sizes due to of aerosol pollutants. The smaller
condensed water particles have the higher capacity of reflection of
Sun light (higher albedo). On the other hand, the quick
condensation leads to the quick rainfall sometimes and just these
rainfalls can be of long period with high intensity with the final
result of floods and hurricanes. In order to maintain the growing
demands of the population and the evolution of the sphere of
modern products, it is even necessary to intensify anthropogenic
activities. Maintaining the health of the population, which generally
depends on the state of the Biosphere, requires the development of
new, more effective substances with therapeutic effect that come
either through the intensification of chemical technology or
phytotherapy, which requires the use of medicinal plants. Namely,
the intensification of chemical technology is a method of
intensification of anthropogenic activity. In general, the
development of new technologies over time implies an
intensification of anthropogenic activity. The development of
vaccines for example with the aim of combating the covid-
pandemic has the result of overproduction which can be "waste"
that requires control from special organs, otherwise it can be a very
serious waste with a negative destructive effect on the Biosphere.
So, in general, the cycle is closed again with the anthropogenic
activity. But the anthropogenical activity has another more deep
meaning with every new stage of the cycle. Here the moments are
of such character that the things are belonging to more artificial
products, through the direct action of Human being, because the
Nature itself can very slowly regenerate the initial state of the flora
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and fauna by a natural way. That is, reversible processes are almost
impossible and the irreversible character prevails over time.

Hurricane Activity 1950-2019

Above
08 normal

100 Near
normal

Below
normal

Accumulated Cyclone Energy Index

1950 1960 1970 1980 1990 2000 2010 2020

F

g. 8 The diagram of of hurricanes and winds over time [41]

In general the irreversible processes is characterized by
disappears of species of animals and plants and their restore
becomes almost impossibly. It is then necessary such
anthropogenical activity that relies on the work done upon the
Biosphere from World's humanity. Characteristically for
irreversible processes is that the non-equilibrium states with the
large fluctuations of parameters (for example atmospheric
temperature) are prevailing. In order to obtain the initial state of the
ecosystems as those of hundreds of years ago, it is necessary to
perform indeed some work upon the system. That is, the Human
being is the driving force that must perform work with the aim of
achieving balance both for the atmosphere and for the Biosphere in
general. Therefore, the cycle is closed again from the level of
natural cataclysms. Depending on the result that is obtained after
the work done by human being upon this complex system with the
aim of monitoring and control of the ecological state, we can reach
the improvement of emissions at lower rates of polluting gases.The
enormous mass of carbon dioxide in general can be consumed to the
process of photosynthesis with the largest possible increase in forest
surfaces. Then we can restore some degree of the normal state of
the climate according to this diagram by the improving of the steps
of this cyclical diagram.

The emissions can really be reduced if the power plants that use
fuels will be stopping. It is necessary to use the solar energy on a
large scale, energy of water and of the wind with the development
of special efficient technology which is the main motto of the recent
time.

Conclusions

The problem of atmospheric pollution is one of the big
problems nowadays. Greenhouse gases that have a warming effect
of the atmosphere can be the sources of emission of other secondary
gases such as methane originated from some complex processes.

It is analytically shown that the consecutive stages depend on
the previous states which are represented on the cyclical diagram of
the anthropogenic activity which aims to ensure the growing
demands of the World. The emissions of anthropogenic activities
must be reduced and this task remains as the one of the current
acute necessities. Natural sources of energy generation are the
means of global problem. Solar, water and wind energy must be
used on a large scale as a method of reducing of carbon emissions
and the maintaining of the normal state of the World's global
ecosystem.
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