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THE ARCTIC AND ANTARCTIC 
 

The frozen parts of the Earth, where water is found in its solid form, are known as the cryosphere. 
The cryosphere includes frozen sea, lakes and rivers, snow cover, glaciers, ice caps, ice sheets and 
frozen ground.  

 
Two critically important parts of the cryosphere are found at the Earth’s poles. The North Pole is 
covered by the Arctic Ocean where sea ice grows in the winter and shrinks in the summer. The ring 
of land around the Arctic Ocean is covered with snow and ice, including a thick ice sheet of ice 
covering Greenland. 

 
At the South Pole is the icy continent of Antarctica – the land mass covered by a huge ice sheet, with 
shelves of floating ice extend into the ocean. The outer sections of ice break off to form icebergs 
(NSIDC, n.d.). 
 
Glaciers and ice sheets cover around 10% of Earth’s land mass (IPCC, 2019).  

 
ROLE OF THE CRYOSPHERE 

 
These immense parts of the cryosphere play a vital role in regulating the climate and ocean systems 
that sustain the Earth. They reflect heat from the sun, helping to regulate our planet’s 
temperature. They store most of the world's freshwater. They help drive the Earth’s system of 
circulating water in the ocean, which transports heat from the tropics toward the poles and 

increases the ability of the ocean to absorb carbon dioxide (CO2) from the atmosphere. 
 

But polar regions are also highly sensitive to human activity. The cryosphere is one of the first places 
where scientists are able to identify global changes in climate (NOAA, n.d.). 

 
THE THREAT OF CO2 EMISSIONS AND HEATING 

 
The effects of anthropogenic (man-made) CO2 emissions are already being detected across the polar 
regions. They are experiencing heating greater than the global annual average. Parts of the Arctic 
and Antarctic are heating three times as fast as other parts of our planet (Greenpeace, n.d.-a; IPCC, 
2018). Despite occupying only 25% of the global ocean area, the Southern Ocean accounted for 35-
43% of global ocean heat gain in the upper 2000m between 1970 and 2017 (IPCC, 2019).  

 
The ocean around and under these areas is heating too. Some of the largest sea surface heating is 
taking place in the Arctic (Gattuso et al., 2015). Vast Antarctic glaciers are also being heated from 
below and making them less stable. There’s also evidence that global warming has caused a shift in 
wind patterns that are ultimately bringing more warm ocean water into contact with the region’s 
ice, affecting formation and loss (Holland et al., 2019). 

 
Glaciers are losing ice faster than snow is falling to add new ice (Greenpeace, n.d.-a). In 2019, NASA 
reported that a section of Antarctica’s Brunt Ice Shelf twice the size of New York is about to break off 
(NASA, 2019). Due to increases in surface air temperatures, June snow cover in the Arctic has 
declined by 13.4% per decade since 1967 which equates to a total loss of 2.5 million km2 (IPCC, 2019).   

 

The Intergovernmental Panel on Climate Change (IPCC) has found that the Greenland and Antarctic 
ice sheets have been losing mass at an increasing rate between 1992 and 2016 (IPCC, 2019). Arctic 

https://www.ipcc.ch/srocc/home/
https://www.ipcc.ch/srocc/home/


sea ice has decreased by 3.5%-4.1% per decade since 1979 and Antarctic sea ice has decreased by 
1.2% to 1.8% per decade (IPCC, 2014). 
 
Changes in sea ice extent in the Arctic since 1979 are unprecedented for at least 1000 years, with 
sea ice decreasing for all months of the year and September sea ice extent reducing by 12.8% per 
decade between 1979 and 2018 (IPCC, 2019).  

 
Ocean acidification is also a threat. The ocean has absorbed 28% of humanity’s CO2 emissions since 
1750 (Gattuso et al., 2015). When CO2 dissolves in seawater, it forms carbonic acid and drives the 
seawater to acidity – with significant effects on ecosystems, particularly those species that require 
calcium carbonate to build their shells and skeletons, including mussels, clams, coral, oysters and 
plankton. 

 

Colder waters are naturally lower in calcium carbonate concentrations, and many scientists believe 
that ocean acidification will affect food webs in the ocean around Antarctica first because calcium 
carbonate is already in short supply, and acidification will decrease levels further. The impact on 
cold-water corals, which are particularly vulnerable to ocean acidification, could be severe (ASOC, 
n.d.-a). Recent research in Scotland suggests that cold water deep water corals are in effect suffering 
from osteoporosis because of acidification (Heriot-Watt University, 2015). 

 
IMPACTS 

 
Sea level rise 
The most obviously significant impact of global and ocean heating at the poles is sea level rise. 
According to the IPCC, marine ice sheet instability in Antarctica and loss of the Greenland ice sheet 
could result in the sea rising by many metres, and these instabilities could be triggered by a 
temperature rise of 1.5oC (IPCC, 2018).  Global sea level is already rising at a rate of 3.6mm per year 
(IPCC, 2019), and a modest imbalance between the input and output of ice could be a major 
contributor to this (ASOC, n.d.-b). Rapid ice loss from the Greenland and Antarctic ice sheets 
contributed 1.2mm per year to global sea level rise between 2012 and 2016 which is a 700% 
increase on the 1992-2001 period (IPCC, 2019).  

 
Loss of biodiversity 
Arctic and Antarctic species are dramatically impacted by climate breakdown as well. As both 
predators and prey change the timings of their movements and migrations because of changes to 
the climate, their interactions become de-synchronised. Krill – the keystone species of Antarctic 
waters – have moved four degrees of latitude south to seek more favourable conditions (Atkinson et 
al., 2019) as sea ice has decreased. Penguin populations have been declining in recent years due to 
reductions in krill populations and changing weather conditions in their traditional nesting areas 
(ASOC, n.d.-b). 

 

Scientists have also warned that a warmer Antarctic could also attract new species of animals and 
plants, creating competition for Antarctic life that is specially adapted to icy temperatures (Fraser 
et al., 2018). 

 
Effects on currents and climate 
The melting of sea ice and glaciers, and the lack of new sea ice formation, could disrupt 
thermohaline circulation, which has an important effect on temperatures and climate. Warm waters 
are driven to the polar regions, where the formation of sea ice increases their salinity and density 
and they sink to the ocean depths. These deep waters move to the equator, where they warm up, 
become less dense, and rise back to the surface, completing the cycle. This conveyor belt system has 
a key role in redistributing Earth’s heat from the tropics to the poles. Increasing arctic ice melt and 
resulting salinity changes could have a drastic influence on this process (Laffoley and Baxter, 2016). 



Effect on populations 
According to the IPCC, a global temperature rise of 1.5 °C and above would put at risk many 
disadvantaged, indigenous peoples and local communities dependent on agriculture or the ocean. 
Those living in Arctic regions may be at disproportionately higher risk (IPCC, 2018). 

 
OTHER STRESSORS 

 
As the Arctic and Antarctic suffer the effects of climate breakdown, there are other stressors that 
are reducing its resilience. Arctic oil drilling, for example, is threatening the people, wildlife and 
sensitive ecosystem of the region. Although the Obama administration made the Arctic Ocean off 
limits to offshore oil drilling for two years, those protections are at risk (Greenpeace, n.d.-b). 

 

Overfishing is also a threat in both the Arctic and Antarctic. A Greenpeace investigation in 2018 
revealed that krill-fishing companies are expanding operations in the Antarctic ocean, putting an 
entire food web at risk (Greenpeace, 2018). 
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