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 Abstract
Climate change phenomenon has well-noted consequences on many aspects of human life that make it an issue of global concern. 
At present, no scientific research establishes a certain relationship between human activities and global warming. This paper aims 
to review and discuss the major factors that control the phenomenon such as anthropogenic and non-anthropogenic factors and the 
role of greenhouse gasses. 
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Introduction 
Climate change issue represents a global concern and, thus, 
extensively studied in the literature. The most notable related 
works are those reported by the Intergovernmental Panel 
on Climate Change (IPCC) in its several editions of climate 
change assessment periodic reports such as the Fourth 
Assessment Report: Climate Change 2007 (AR4) [1]. One of 
the most noted aspects of climate change is the Earth global 
warming. While climate change is known to be a change in the 
statistical properties of the climate system over a long period 
of time, global warming refers to the change in the Earth’s 
global average surface temperature which is believed to be 
induced by natural and human activities. The impact of global 
warming on our planet is emphasized in several ways; melting 
of ice, changing the hydrological cycle, changes in the ocean 
currents and air flows in the atmosphere and sea level rise [2].

At present, no scientific research establishes a certain 
relationship between human activities and global warming. 
The history of our planet is also the history of climate change 
that has followed over time. In the late Middle Ages, around 
the year 1200, it is known that the temperature of the Earth 
increased significantly (Figure 1) [3]. Just as we know that 
in the middle of the seventeenth century there was a reverse 
phenomenon, that is, a small glaciation. However, in both 
cases, man had not even developed all those industrial activities 
that are now considered responsible for climate change.

The available data indicate that the average global temperature 
has grown every century by one degree since the early 19th 
century (when the first weather stations were implanted in 
different parts of the world) (Figure 2). 

It is known that the Earth’s climate is the result of the exchange of 
two streams of radiations; one that goes from the Sun to the Earth, 
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and the other that is radiated from Earth outwards. The Earth has 
an emission temperature of 255 Kelvin (K) which means that 
the it is a relatively warm planet in the solar system. The Sun, in 
comparison, has an emission temperature of 6000 K. 

The temperature of the Earth’s atmosphere depends on a 
variety of factors, including the variability of the height 
and composition over time of the atmosphere. Due to the 
multiplicity of these factors which cannot not be easily 
calculated, it has not yet been possible to establish exactly how 

 

Figure 1: Global average temperature changes over 
the past 2,000 years [13].
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much global warming is attributed to the factors related to the 
growth of human activities and how much, on the other hand, 
depends on other factors. The collection of data from direct 
atmospheric measurements dating back to 800 is probably one 
of the first absolute obstacles, as well as the absence of data 
until the event of satellite measurements on a global scale in 
the last 40 years of the sea surface covering more than 72% 
of the earth’s surface. So, with the available atmospheric 
models it is only possible to process incomplete or immature 
scenarios compared to the scale of the times of climate 
change. The global average temperature is influenced by many 
processes that make it inadequate to establish the intensity of 
the greenhouse effects. In fact, cloud cover, El Nino events, 
volcanoes and atmospheric turbidity play have their effect 
on global warming. Each event could increase or decrease 
the estimated global temperature; thus, it will not be possible 
to infer which parameter causes the change in temperature. 
Therefore, if the weight to be attributed to each variable is 
not precisely determined, it becomes practically impossible to 
attribute reliably to explain the changes observed [4].

Effect of Greenhouse gases

Greenhouse gases (GHG) play a vital role in maintaining the 
Earth’s average temperature at around 15°C, which is about 
33°C warmer than it would be without this blanket of natural 
and artificial gases. Greenhouse gases are mainly composed 
of carbon dioxide, methane, nitrous oxide, ozone and some 
artificial chemicals such as chlorofluorocarbons (CFCs). 
GHGs could be imagined as a thermally isolating cover that 
entrap the infrared radiations emitted by the Earth’s surface 
and allow the shortwave radiations coming from the Sun to 
reach the Earth surface. They absorb heat energy emitted by 
the surface of the Earth in the form of infrared radiations 
preventing them from passing into the space; thus, an increase 
in the Earth temperature occurs.

The greenhouse effect is probably an aspect of the climate 
that should not be addressed mainly from a statistical point 
of view. It is well established that the increase of greenhouse 

gases concentration in the atmosphere is a direct cause of 
Earth temperature increasing. Plass G. N. (1956) was the first 
to study the influence of carbon dioxide on the man-made 
climatic changes; he made the first calculation of oscillation 
of CO2 concentrations and put a model for determining the 
related variations in surface air temperature of the Earth. 
Starting 1970, numerous published studies investigated the 
role of anthropic factors (such as burning fossil fuels) on 
greenhouse gasses-induced global warming [5]. 

The warming trend could be attributed to anthropogenic 
and non-anthropogenic (natural) factors. The effect of 
anthropogenic activities on global warming is well established 
and continuously being evaluated since the seventies of the 
20th century. Fifty years ago, the forecasted concentration 
of atmospheric CO2 was expected to be doubled by 2017 
with an estimated rate of 1.6 ppm/year [6]. This forecast 
was proved to be accurate; NOA assessment of atmospheric 
CO2 concentration was found to be 408 ppm in 2017 versus 
a forecast value of 405 ppm (Figure 3) [7]. The average rate 
of 1.6 ppm/year was based on data taken in the northern 
hemisphere since there were no enough data from other parts 
of the planet. The currently high increasing rate of more than 
2.0 ppm/year is attributed to the rapid increase in fossil fuel 
consumption during the last 50 years. 

Discussion and Conclusion
The study of the effect of non-anthropogenic factors can be 
done best the context of the post-glacial phase that is going on 
for 12000 years (Figure 4) [8]. This phase shows a continuous 
increasing trend in the Earth’s temperature with a thermal 

Figure 2: Global Annual Mean Surface Air Temperature 
Change [16]. 

 
Figure 4: Historic temperature change from European 
Project for Ice Coring in Antarctica (EPICA) [18].

Figure 3: Concentrations of atmospheric CO2 since 1960 [17].
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is strongly increasing due to the anthropic effect, but with 
extra anthropogenic contributions due to long post-glacial 
effects in progress. However, the effects on the climate are 
also regulated by other counterbalancing factors, which fail 
to vary the CO2 concentration in the short term but produce 
heat transmission effects in the planet (major thermodynamic 
dynamism) reducing thermal anomalies [11-18].
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expansion of the oceans (static thermal contribution) which 
is represented the melting of the terrestrial glaciers and the 
release of oceanic CO2. 

The ocean represents the largest potential sink for 
anthropogenic CO2; it already contains an estimated 40,000 
GtC (billion tons of Carbon) compared with only 750 GtC in 
the atmosphere and 2,200 GtC in the terrestrial biosphere [9]. 
As a result, the amount of carbon that would cause a doubling 
of the atmospheric concentration would change the oceanic 
concentration by less than 2% [10].

In a context of continuous warming up from geological-
astronomical phenomena, oceanic masses have probably 
remained, at least in the time scale that concerns us, inert to the 
change in air temperature on the surface. The air density which 
has a ratio of 1:800 with respect to water density, has little 
effect on air-water heat transfer efficiency. Furthermore, the 
penetration of heat from the surface of the ocean involves only 
the first 200 hundred meters of depth.With an average depth of 
3.8 km and a medium temperature of about 3.5°C, the oceans 
have probably behaved like an immense cold reserve, able to 
absorb climate changes on the surface. The seizure in glacial 
times of fresh water at the minimum temperature-climate and 
the large expansion of the Würm glaciation about 14 thousand 
years ago, had contributed to keep even more cold the oceans 
and much saltier though reduced in volume of about 100 m 
from current values (salinity more than 1%; 4,5% vs 3,5 % in 
the last century). Thus, a cold and dense ocean water would 
keep the gases in state of dissolution. 

Because of combined complex processes, the release of CO2 
outgoing to the atmosphere by the oceans may have remained 
limited in recent millennia. This is mainly due to the facts that 
CO2 dissolves more in water at lower temperatures (chemical-
steric effect) than in warm ones, and that the pure CO2 gas 
would be in the gaseous state above approximately 500 m and 
in the liquid state below that depth. To be noted also that in 
ocean water, the CO2 liquid would be positively buoyant still 
at about – 3000. Below that depth, the ocean water is saturated 
with CO2.

The rapid increasing trend in the volume of the oceans, could 
in fact be due to the slow heating of the oceans with an inverse 
effect as described above, providing more evaporation and 
greater CO2 circulating in the atmosphere. 

According to the IPCC projections for the 21st century, the sea 
level should be higher than the current one (1980-1999) of 
about 18 cm around 2050 and 35 cm in 2100 (a rate of change 
of 3.2 mm/year) (Figure 5). However, this rate is considered 
higher than the average data obtained for high-quality 
measurements made at stations that considered the trend stable 
with a range between 1.5 and 2.0 mm/year in the 20th century. 
These stations are in the Mediterranean and have data for at 
least 80 years i.e. Trieste (beginning in 1875), Genoa (1884), 
Marseilles (1885).

Based on the discussion above, it is believed that the time 
signal for the growth of atmospheric CO2 concentration 

Figure 5: Post-glacial sea level rise [18].
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