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The Earth’s climate is influenced by many factors, including solar radiation, wind, and ocean currents. 

Researchers try to integrate all of these influencing variables into their models. Many of the processes involved 

are now well understood. But interaction among the various factors is very complex and numerous questions 

remain unresolved. 

The Earth's climate has changed throughout history. Just in the last 650,000 years there have been seven cycles 

of glacial advance and retreat, with the abrupt end of the last ice age about 7,000 years ago marking the 

beginning of the modern climate era — and of human civilization. Most of these climate changes are attributed 

to very small variations in Earth’s orbit that change the amount of solar energy our planet receives. 

 

I. INTRODUCTION 

 The world’s oceans are one of the most important elements in the global climate system. But what does 

“climate” actually mean? The difference between weather and climate can be expressed in a single sentence: 

“Climate is what you expect; weather is what you get.” This reveals a fundamental difference between weather 

and climate. Weather research is concerned with the formation, movement, and prediction of the individual 

elements of weather, such as a particular low-pressure system or a hurricane. Climate research, on the other 

hand, deals with the more comprehensive totality of low pressure systems and hurricanes, and is dedicated to 

addressing questions such as how many midlatitudinal storms or hurricanes will occur next year, or whether 

they will become more frequent or intense in the coming years as a result of global warming. So the term 

“weather” refers to short-term events in the atmosphere, while “climate” relates to longer time periods.  

People mainly perceive climate change as changes in atmospheric variables, for example, variations in 

temperature or precipitation. In principle, due to its chaotic dynamics, the atmosphere itself can generate many 

natural climatic changes. One example of this is the North Atlantic oscillation (NAO), which significantly 

influences the climate over parts of Europe and North America. It is a kind of pressure fluctuation between 

the Icelandic Low and the Azores High that determines the strength of winter westerly winds across the North 

Atlantic. If these are strong, the result is mild and rainy weather in Western Europe; if they are weak it is dry 

and cold. These kinds of natural oscillations make it difficult to recognize anthropogenic climate changes due to 

an enhanced greenhouse effect. The atmosphere is not an isolated system. It interacts with other components of 

the Earth system – the oceans, for example. But it is also in contact with the cryosphere (ice and snow), the 

biosphere (animals and plants), the pedosphere (soil) and the lithosphere (rocks). All of these elements together 
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compose the climate system, whose individual components and processes are connected and influence each 

other in diverse ways. 

These components all react to change at different rates. The atmosphere adjusts to the conditions at the Earth’s 

surface such as ocean temperature or ice cover within a few hours to days. Furthermore, weather is variable and 

can only be predicted a few days in advance. In fact, it has been shown that the theoretical limit of weather 

predictability is around 14 days. Currents in the deep sea, however, require several centuries to react fully to 

changing boundary conditions such as variations in the North Atlantic oscillation, which cause changes in 

temperature and precipitation at the sea surface and thus drive motion at greater depths. A large continental ice 

mass such as the Antarctic ice sheet, as a result of climate change, presumably undergoes change over many 

millennia, and without counteractive measures it will gradually melt on this time scale. The predictability of 

climate is based on the interactions between the atmosphere and the more inert climate subsystems, particularly 

the oceans. Within this scheme, the various components of the climate system move at completely different 

rates. Low-pressure systems can drift hundreds of kilometres within days. Ocean currents, on the other hand, 

often creep along at a few metres per minute. In addition, the individual components possess different thermal 

conductivities and heat capacities. Water, for instance, stores large amounts of solar heat for long periods of 

time. Climate changes can be triggered in two different ways – by internal and external forces. The internal -

forces include: 

 Changes in a single climate component, for example, an anomalous ocean current; 

 Changes in the interactions between different climate components, for example, between the ocean and 

atmosphere. 

Compared to these, the external mechanisms at first glance appear to have nothing to do with the climate 

system. These include: 

 The very slow drift of continents, which moves land masses into different climate zones over millions of 

years; 

 The changing intensity of radiation emitted by the sun. The radiation energy of the sun fluctuates over time 

and changes temperatures on Earth; 

 Volcanic eruptions, which inject ash and sulphur compounds into the atmosphere, influence the Earth’s 

radiation budget and thus affect climate.   

 

II. HOW HUMANS ARE CHANGING THE CLIMATE 

The human impact on climate has greatly increased over the past hundred years. We release vast amounts of -

climate-relevant trace gases into the atmosphere. This changes the radiation balance of the atmosphere and leads 

to global warming. In addition to carbon dioxide, these trace gases include methane, nitrous oxide (laughing 

gas), halogenated fluorocarbons, perfluorinated hydrocarbons, and sulphur hexafluoride. But carbon dioxide 

(CO2) is especially important for the Earth’s climate system because the worldwide output is so enormous. It is 

released primarily through the burning of fossil fuels (oil, natural gas, and coal) in power plants, vehicle engines 
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or in household heating systems. Its atmospheric levels have risen to almost 390 parts per million (ppm) today 

as compared to the pre-industrial values of 280 ppm. With this increase the temperature has also risen during the 

twentieth century. The internally driven changes in the oceans such as changes in the Gulf Stream also occur 

within a time frame of decades or a few centuries. These have a decisive influence on climate and on the 

concentration of greenhouse gases in the atmosphere because they are strongly involved in global mass cycles 

such as the carbon cycle. For example, CO2dissolves easily in water. However, the oceans have taken up about 

half of all the carbon dioxide produced by the burning of fossil fuels since the beginning of the industrial 

revolution, which has clearly dominated the natural variations. Whether the climate will change in the future, 

and by how much, can therefore be also deduced from the oceans. 

Climate will change very slowly in the future because the oceans with their immense volumes of water react 

very gradually to change. Therefore, many but not all of the consequences of climate change triggered by human 

activity will only gradually become noticeable. Some of these consequences could actually be irreversible when 

certain thresholds are crossed. At some point it will no longer be possible, for instance, to stop the complete 

melting of the Greenland ice sheet and the resulting seven-meter rise of sea level. The position of the threshold, 

however, is not precisely known. But one thing is certain: Even if the emission of carbon dioxide were stabilized 

at today’s levels it would not lead to a stabilization of the carbon dioxide concentration in the atmosphere, 

because carbon dioxide is extremely long-lived and the carbon dioxide sinks, mainly the oceans, do not absorb 

it as quickly as we produce it. The situation is different for short-lived trace gases like methane (CH4). If 

methane emissions were stabilized at the present level, the methane concentration in the atmosphere would also 

stabilize, because methane diminishes in the atmosphere at about the same rate as it is emitted. In order to 

maintain the carbon dioxide concentration at a given level, the emissions have to be reduced to a fraction of the 

present amounts. 

 

III. WHAT CAUSES THE EARTH'S CLIMATE TO CHANGE 

We think of the climate we enjoy today as normal, however the Earth’s climates are always changing. At times, 

Britain has been hot enough for hippos to live in Norfolk. At other times ice has covered the country for tens of 

thousands of years. Global climate change has usually occurred very slowly over thousands or millions of years 

Today our climate is changing quickly by comparison. 

Only about 40 per cent of the solar energy intercepted at the top of the atmosphere passes through to the Earth’s 

surface. Almost all of the energy that affects the climate on the Earth originates from the Sun. The energy 

emitted by the sun passes through space until it hits the Earth’s atmosphere. Only about 40 per cent of the solar 

energy intercepted at the top of the atmosphere passes through to the Earth’s surface. The rest is reflected or 

absorbed by the atmosphere. The energy output of the sun is not constant, it varies over time and it has an 

impact on our climate. 

The Earth’s orbit around the Sun is an ellipse, not a circle but the ellipse changes shape. Sometimes it is almost 

circular and the Earth stays approximately the same distance from the Sun as it progresses around its orbit. At 

other times the ellipse is more pronounced so that the Earth moves closer The Earth rotates around an axis 

http://worldoceanreview.com/en/glossary/#G
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(imagine a line that joins the north and south poles) but the Earth’s axis is not upright, it leans at an angle. This 

angle changes with time and over about 41 000 years it moves from 22.1 degrees to 24.5 degrees and back 

again. When the angle increases the summers become warmer and the winters become colder and further away 

from the sun as it orbits. 

Greenhouse gasses include carbon dioxide, methane and water vapour. Of these three, water vapour makes the 

greatest contribution to the greenhouse effect because there is more of it. These gases trap solar radiation 

(electromagnetic radiation emitted by the Sun) in the Earth’s atmosphere, making the climate warmer. 

The oceans contain more carbon dioxide (CO2) than the atmosphere and they can also absorb CO2 from the 

atmosphere. When the CO2 is in the oceans it does not trap heat as it does when it is in the atmosphere. If 

CO2 leaves the oceans and moves back into the atmosphere this can contribute towards a warmer climate. 

Over time, plate tectonic processes cause continents to move to different positions on the globe. For example, 

Britain was near to the equator 300 million years ago, and therefore was hotter than it is today. The movement 

of the plates also causes volcanoes and mountains to form and these too can contribute to a change in climate. 

Large mountain chains can influence the circulation of air around the globe, and consequently influence the 

climate. Warm air might be deflected somewhere cooler by the mountains. Volcanoes affect the climate through 

the gases and dust particles thrown into the atmosphere during eruptions. The effect of the volcanic gases and 

dust may warm or cool the Earth's surface, depending on how sunlight interacts with the volcanic material. 

Ocean currents carry heat around the Earth. The direction of these currents can shift so that different areas 

become warmer and cooler. Oceans store a large amount of heat, so that small changes in ocean currents can 

have a large effect on coastal and global climate. 

On a global scale, patterns of vegetation and climate are closely correlated. Vegetation absorbs carbon dioxide 

and this can buffer some of the effects of global warming. 

Nowadays, most of what is on the Earth stays on the Earth; very little material is added by meteorites and 

cosmic dust. The only material lost to space is in space hardware. However, meteorite impacts have contributed 

to climate change in the geological past; a good example is the Chicxulub crater, Yucatán Peninsula in Mexico. 

Large impacts such as Chicxulub can cause a range of effects that include dust and aerosols being ejected high 

into the atmosphere that prevent sunlight from getting through. These materials insulate the Earth from solar 

radiation and cause global temperatures to fall; the effects can last for a few years (Kring, 2007).After the dust 

and aerosols fall back to Earth, the greenhouse gases (carbon dioxide, water and methane), caused by the 

interaction of the impactor and its 'target rocks', remain in the atmosphere and can cause global temperatures to 

increase; the effects can last decades (Kring, 2007). 

 

IV.CONCLUSION 

Each of the above factors contribute to changes in the Earth’s climate, however the way they interact with each 

other makes it more complicated. A change in any one of these can lead to additional and enhanced changes in 

the others. For example, we understand that the oceans can take carbon dioxide out of the atmosphere: When the 

quantity of CO2 in the atmosphere increases, the temperature of the Earth rises. This in turn would contribute to 
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a warming of the oceans. Warm oceans are less able to absorb CO2 than cold ones, so as the temperature rises, 

the oceans release more CO2 into the atmosphere, which in turn causes the temperature to rise again. 

Earth's climate is dynamic, and the effects of climate change are pervasive. But Earth's climate system is also 

complicated with many interacting components, feedbacks, and forcing. While weather is difficult to predict 

beyond a few days, the magnitude, direction, and impact of climate change is often easier to predict and 

quantify. Sometimes Earth's past serves as a good indicator for what may be in Earth's climatic future, but some 

other climate events in Earth's past provide no analogs for modern climate change. 

To develop a rich understanding of climate and Earth's surficial processes, begin with this introductory 

overview, and then explore the many articles below. Read about the paradox of a young, cooler sun, and a very 

hot Earth during the Archean (2.5-3.5 billion years ago) and compare that to a green Sahara a few thousands of 

years ago. Learn about the influence of climate on the creation of fine dust and soil, and vice versa. Think about 

a world after "global warming" where acceleration of glacial melting and sea level rise seem unavoidable. 

Consider whether global warming could create even more global warming by melting methane ice in oceanic 

sediments. Read about whether modern climate change is likely to cause a disaster, or a changed world to which 

our civilization has to struggle to adapt, or no change at all. 
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