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I. Key concepts 



Climate system

• Climate is Earth's primary life-support 
system. Without the warming blanket of the 
atmosphere, its surface would be a cold, 
unfriendly place, and without water, 
evaporated from the oceans and distributed 
by the winds, life could not have developed 
as it has. The complete climate system 
consists of the atmosphere, the oceans, sea 
and land ice, the biosphere and the links 
between them. All components vary in time 
and space, over a wide range of scales, so it 
is an extremely complex system. 

Source: Joanna D. Haigh (red.), 30-second Climate… IVY Press, London 2019, p. 8. 



Climate components
• Climate components - each component comprises a series of 

physical, chemical and biological processes that establish the 
balance of energy and moisture that determine the climate at any 
location and/or season. 


• In the atmosphere, gases and small particles modify the radiation 
coming from the sun and leaving the earth. Clouds further modify 
the balance of radiation. The atmosphere is very dynamic, 
constantly transporting heat and water in all three dimensions. The 
ocean has a great capacity to store heat at times when there is an 
excess of incoming energy and release it when there is a deficit. 
The ocean can also dynamically transport heat from one location to 
another. Land areas are important in determining climate because 
of their different reflectance, their ability to store heat and moisture 
in soils and vegetation, and their resistance to atmospheric winds. 
The cryosphere, consisting of frozen water - ice in the ocean and 
on land (glaciers and ice caps), as well as frozen water in the soil - 
contains about 90 per cent of the Earth's fresh water. 


• We are also increasingly considering the biosphere as an important 
part of the climate system because of its role in the circulation of 
gases such as CO2.

Source: Joanna D. Haigh (red.), 30-second Climate… IVY Press, London 2019, p. 8. 



Ecosystem 

• An ecosystem is a network of interacting 
organisms and the physical components of 
their environment. It includes all living 
things, from microbes to mammals, as well 
as non-living components such as air, soil, 
water and climate. Ecosystems can be 
characterised by the flow of energy and 
nutrients between living organisms. Climate 
and latitude determine the availability of 
solar energy and water in an ecosystem, 
which affects the composition of plants and 
animals that can survive.

Source: Joanna D. Haigh (red.), 30-second Climate… IVY Press, London 2019, p. 72. 



Factors affecting the climate and the impact of 

radiation

• Factors affecting climate and radiation - Climate change 
can be introduced by any factor that disrupts the balance 
between solar radiation absorbed by the Earth and thermal 
energy radiated back into space. Thus, global warming will 
result from an increase in the intensity of solar radiation, a 
decrease in the Earth's reflectance or increased capture of 
infrared radiation and cooling due to changes that have the 
opposite effect. The natural forcing factors are mainly changes 
in the Sun and volcanic eruptions; the main human influence is 
warming through increased greenhouse gas concentrations, 
but several other significant forcing factors introduce both 
warming and cooling trends. Small particles emitted into the 
atmosphere by industrial and agricultural processes (for 
example, sulphate particles from coal-fired power plants or 
dust from degraded agricultural land) can increase the planet's 
reflectance or decrease it (for example, soot particles).

Source: Joanna D. Haigh (red.), 30-second Climate… IVY Press, London 2019, p. 72. 



(Carbon) footprint

• The carbon footprint of a 
person, population, company 
or product is the sum of all 
CO2 emitted during their 
l ifetime, as well as other 
greenhouse gases expressed 
as CO2 equivalents. The total 
carbon footprint includes all 
sources, sinks and stores of 
greenhouse gases.  

Source: Joanna D. Haigh (red.), 30-second Climate… IVY Press, London 2019, p. 8. 

Źródło: https://czystapolska.pl/srodowisko/slad-weglowy/



Global climate warming
• The warming of the global climate is unequivocal. 

Human activities have influenced and continue to 
influence our planet's global climate, resulting in: 


• (a) widespread retreat of glaciers, 


• (b) rising sea levels, 


• c) potential disruptions to food and water supplies 


• d) changes in heat waves. 


• While climate and carbon dioxide have interacted 
negatively in the past, the rate of carbon dioxide 
increase predicted by 'business as usual' in the 21st 
century eclipses past changes, implying a 
widespread inability to adapt.

Source: Joanna D. Haigh (red.), 30-second Climate… IVY Press, London 2019, p. 6. 
































































































