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Effect of Global Warming on Oceans 

1) Introduction 

 Global warming is making the oceans sicker than ever before, spreading disease among animals and 
humans and threatening food security across the planet 

 SDG14 which pertains to conservation and sustainable use of oceans, seas and marine resources 

 The world’s waters have absorbed more than 93 per cent of the enhanced heating from climate 
change since the 1970s and drastically altering the rhythm of life in the ocean 

 The study shows that two-thirds of the total heat is present in the upper layer, while the rest (one-
third) is in the deeper layers. 

2) A cause for concern 

 Oceans sustain this planet and oceans provide every second breath we take 

 The ocean has been shielding us and the consequences of this are absolutely massive 

 Cumulative impacts of human activities have pushed the oceans’ carrying capacity almost to its 
limit 

 Climate change, overexploitation of marine living resources, increased uses of ocean space, rising 
pollution and other factors have placed excessive pressure on oceans 

3) How warmer temperatures are affecting our oceans 

 Coral bleaching 

a) Mass coral bleaching events observed are due to warm temperatures related to climate change. 

b) Mass coral bleaching results in the starvation, shrinkage and death of the corals that support 
the thousands of species that live on coral reefs. 

 Fish migration 

a) In addition, many fish species have moved toward the poles in response to ocean warming, 
disrupting fisheries around the world. 

 Drowning wetlands 

a) Rising sea levels, partly the result of heat absorbed by the ocean, is also “drowning” wetlands.  

b) Wetlands normally grow vertically fast enough to keep up with sea level rise, but recently the 
sea has been rising too fast for wetlands to keep their blades above water. 
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c) Coral reefs and sea grass meadows are also in danger of “drowning” since they can only 
photosynthesize in relatively shallow water. 

 Ocean acidification 

a) The ocean has absorbed about 30 percent of the carbon dioxide humans have sent into the 
atmosphere since the start of the Industrial Revolution 

b) This is damaging many ocean species that use calcium carbonate to form their skeletons and 
shells. 

c) Studies have shown that calcium carbonate formation is disrupted if water becomes too acidic. 

d) Ocean acidification also appears to be affecting whole ecosystems, such as coral reefs, which 
depend on the formation of calcium carbonate to build reef structure 

 A disastrous positive feedback loop 

a)  Acidification also appears to be reducing the amount of sulfur flowing out of the ocean into the 
atmosphere 

b) This reduces reflection of solar radiation back into space, resulting in even more warming. 

c) This is the kind of positive feedback loop that could result in run-away climate change – and 
even more disastrous effects on the ocean. 

4) Consequences 

 Evidence of jellyfish, seabirds and plankton shifting toward the cooler poles by up to 10 degrees 
latitude 

 The movement in the marine environment is “1.5 to five times as fast as anything we are seeing on 
the ground,” and there are changes in the seasons in the ocean. 

 The higher temperatures will probably change the sex ratio of turtles in the future because females 
are more likely to be born in warmer temperatures. 

 The heat also means microbes dominate larger areas of the ocean. 

 In 2015 El Nino, one of the strongest in recorded history, coupled with the warming of the Indian 
Ocean contributed to the severity of the rainfall that hit almost the entire south-eastern coastline 
of India 

 An El Nino, manifested by unusually warm ocean temperatures in the east Pacific Ocean, can 
impact the tropical atmospheric circulation, including the monsoon. 

 The heat content below 700m is increasing at an accelerated rate. This is particularly alarming as it 
will have implications on delicate marine life of these regions 

 Sea-level rise can mean that saltwater intrudes into groundwater drinking supplies, contaminates 
irrigation supplies, or overruns agricultural fields. 
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 Warmer oceans in the future will mean higher sea level, may provide more energy for tropical 
cyclone activity, and may change the nature and distribution of our marine fisheries 

5) Rapid Warming of the Indian Ocean 

 A study commissioned by the Union Ministry of Earth Sciences blames the “rapid warming” of the 
Indian Ocean, partly fuelled by greenhouse gases 

 The rapid warming of the Indian Ocean can be partly attributed to human-induced activities leading 
to increased greenhouse gases in the atmosphere. 

 The Indian Ocean is peculiar because it is landlocked in the north, unlike the Pacific and the Atlantic 
Oceans.  

  This means that the ocean circulation is restricted from flushing out the heat to the poles.  

  Therefore, any heat pile-up due to greenhouse gases or other processes persists for a longer time.  

 Whenever there is an El Nino-like condition in the Pacific, heat accumulates in the Indian Ocean 
through atmospheric circulation. 

 The magnitude and frequency of El Ninos have gone up in the recent decades, and so has the ocean 
temperatures in the Indian Ocean 

 The impact of the Indian Ocean warming is on a longer time scale, resulting in a gradual decline of 
the monsoon rainfall in the past half a century. 

 A recent study shows that ocean warming is affecting the marine ecosystem and its effect is more 
pronounced in the Indian Ocean among all other tropical oceans. 

 The rapid warming of the Indian Ocean has reduced the phytoplankton population by a fifth in the 
past 60 years. 

 Such a decline in the marine phytoplankton may cascade through the food chain, potentially 
turning this biologically productive region into an ecological desert 

 It may also impact food security in the Indian Ocean rim countries and also the global fisheries 
market 

 The rise in 1.2°C of the ocean surface temperature is colossal as compared to a global surface 
warming of up to 0.8°C during the same period 

 Statistics also indicate that the tuna catch rates in the Indian Ocean have declined by 50-90 per cent 
during the past five decades. 

 Climate models suggest that the Indian Ocean will continue to warm under increasing (emissions 
from) greenhouse gases 

6) Human impacts on oceans 
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 Testing of large nuclear weapons leads to long-term and nearly worldwide deposition of radioactive 
materials 

 Oil spills and economic activities like overfishing and unregulated tourism on beaches harm marine 
life 

 Inputs to the ocean (such as toxic substances, plastics, waterborne pathogens) 

 Human-induced mortality and physical disturbance of marine biota (such as capture fisheries, 
including by-catch) 

 Demand for ocean space and changes in use of coasts and seabed 

 Underwater noise (from shipping, sonar and seismic surveys) 

 Interference with migration from structures in the sea or other changes in routes along coasts 
(wind farms, barrages, coast reinforcement) 

 Introduction of non-native species 

 Activities like shipping, laying of submarine cables and pipelines, offshore marine and hydrocarbon 
industries also impact the world’s oceans. 

 Offshore renewable energy development may cause negative impacts on marine flora and fauna 
and the larger ecosystem during construction.  

 Desalination plants impact includes the intake of feed water and the discharge of brine. 

 Dredging, which is employed to enable shallow-water seabed mining, results in physical alteration 
of the seabed environment?  

 
 


