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GS I Salient features of World’s Physical Geography.  

1.  Rising ocean heat content 

For the fourth year in a row, the world’s oceans recorded extreme heating in 2022 on 

account of anthropological activities like greenhouse gas emissions. 

Ocean heat content 

· Ocean heat content (OHC) is the amount of energy absorbed by and stored in the oceans. 

It is measured in joules, the unit of energy. 

· When sunlight reaches the earth, oceans absorb this energy and store it as heat. While the 

heat is first absorbed at the surface of the water body, some of it is eventually disbursed 

throughout.  

· Water also has a higher heat capacity than air, which means that it can store much larger 

amounts of heat. This also means that water heats up slower than air.  

· OHC is an important indicator of climate change. An increase in greenhouse gas emissions 

traps more energy from the sun in the atmosphere, not allowing it to escape.  

· Rising ocean temperatures strengthen the exchange of energy from oceans to the atmosphere 

by increasing the evaporation of water and thus the quantity of atmospheric moisture. This l 

eads to changes in global precipitation patterns as well as temperatures. 

Salinity 

· Salinity is a particularly important 

characteristic of sea and ocean water. In 

2022, the salinity-contrast index, defined 

as the difference between the salinity 

averaged over climatologically high-

salinity and low-salinity regions, also 

reached its highest level on record in 

2022.  

· Salinity determines water density, which 

drives the circulation of water in oceans. 

When evaporation occurs, liquid water 



 

 

that is high in salinity is left behind. Similarly, during precipitation, freshwater is added to 

saline water.  

· Over time, changes in salinity of oceans include large areas and act as an indicator of a 

change in the water cycle. The salinity-contrast index, a measure of “salty gets saltier–fresh 

gets fresher” pattern, is a powerful tool to observe salinity pattern changes. 

Vertical stratification  

· Together, temperature and salinity changes in oceans change the density of water and lead to 

vertical stratification. This stratification hinders water mixing and consequently the exchange 

of heat, carbon, oxygen and so on between layers. As a result, stratification, along with OHC 

and salinity-contrast index, becomes an important element in quantifying climate change. 

Rising ocean heat content 

· Spatial maps of ocean heating in 2022, relative to the mean 1981-2010 conditions, show 

significant warming in most ocean areas. Atlantic and southern oceans are heating at a 

faster rate than other ocean basins.  

· The increasing occurrences of heatwaves and droughts in the northern hemisphere are 

consistent with the intensive ocean warming in the mid-latitude Pacific and Atlantic 

oceans. 

· The datashows that heat has increased in 

equatorial regions over the past year— both 

through advection in the ocean and anomalous 

surface exchanges (advection refers to the 

exchange of energy, moisture, microbes or 

solutes carried by the bulk motion of water.) 

· Salinity trends for 2022 show that  

ü most of the Pacific and East Indian Oceans 

are currently undergoing a freshening,  

ü while mid-latitude Atlantic, the 

Mediterranean Sea and West Indian oceans 

are becoming more saline. 

· The rise in ocean temperatures is a result of the 

earth’s energy imbalance, primarily associated 



 

 

with an increase in greenhouse gas emissions. These gases trap heat in a blanket around the 

earth, not allowing it to escape, thus raising the temperature of the earth’s surface and leading 

to global warming.  

Impact 

· Ocean warming leads to  

ü deoxygenation – a reduction in the amount of oxygen dissolved in the ocean – and  

ü sea-level rise – resulting from the thermal expansion of sea water and continental ice 

melting.  

· The rising temperatures, coupled with ocean acidification (the decrease in pH of the ocean 

due to its uptake of CO2), affect marine species and ecosystems and, consequently, the 

fundamental benefits humans derive from the ocean. 

· Impact on marine species and ecosystems: Marine fishes, seabirds and marine mammals 

all face very high risks from increasing temperatures, including high levels of mortalities, 

loss of breeding grounds and mass movements as species search for favourable 

environmental conditions.  

· Coral reefs are also affected by increasing temperatures which cause coral bleaching and 

increase their risk of mortality. 

· Impact on humans: A report by the Food and Agriculture Organization of the United 

Nations estimates that marine and freshwater capture fisheries and aquaculture provide 4.3 

billion people with about 15% of their animal protein.  

· Fisheries and aquaculture are also a source of income for millions of people worldwide. By 

altering distributions of fish stocks and increasing the vulnerability of fish species to 

diseases, ocean warming is a serious risk to food security and people’s livelihoods globally.  

· Economic losses related to ocean warming are likely to run from tens to hundreds of millions 

of dollars. 

· Rising temperatures also affect vegetation and reef-building species such as corals and 

mangroves, which protect coastlines from erosion and sea-level rise. Rising sea levels and 

erosion will particularly affect low-lying island countries in the Pacific Ocean, destroying 

housing and infrastructure and forcing people to relocate. 



 

 

· The rise in sea surface temperatures is causing more severe hurricanes and the 

intensification of El Niño events bringing droughts and floods. This can have significant 

socio-economic and health effects in some regions of the world. 

· Warming ocean temperatures are linked to the increase and spread of diseases in marine 

species. Humans risk direct transmission of these diseases when consuming marine species, 

or from infections of wounds exposed in marine environments. 

What can be done? 

· Limiting greenhouse gas emissions: There is an urgent need to achieve the mitigation 

targets set by the Paris Agreement on climate change and hold the increase in the global 

average temperature to well below 2°C above pre-industrial levels. This will help prevent the 

massive and irreversible impacts of growing temperatures on ocean ecosystems and their 

services. 

· Protecting marine and coastal ecosystems: Well-managed protected areas can help 

conserve and protect ecologically and biologically significant marine habitats. This will 

regulate human activities in these habitats and prevent environmental degradation. 

· Restoring marine and coastal ecosystems: Elements of ecosystems that have already 

experienced damage can be restored. This can include building artificial structures such as 

rock pools that act as surrogate habitats for organisms, or boosting the resilience of species to 

warmer temperatures through assisted breeding techniques. 

· Improving human adaptation: Governments can introduce policies to keep fisheries 

production within sustainable limits, for example by setting precautionary catch limits and 

eliminating subsidies to prevent overfishing. Coastal setback zones which prohibit all or 

certain types of development along the shoreline can minimise the damage from coastal 

flooding and erosion. New monitoring tools can be developed to forecast and control marine 

disease outbreaks. 

· Strengthening scientific research: Governments can increase investments in scientific 

research to measure and monitor ocean warming and its effects. This will provide more 

precise data on the scale, nature and impacts of ocean warming, making it possible to design 

and implement adequate and appropriate mitigation and adaptation strategies. 

Source: The Hindu 



 

 

Practice question: How does rising ocean heat content cause a climate crisis? Discuss its impact 

on marine species and ecosystems.  

GS II Indian Constitution—Historical Underpinnings, Evolution, Features, Amendments, 

Significant Provisions and Basic Structure. 

2.  Basic structure doctrine 

Vice President Jagdeep Dhankar criticised the Supreme Court for using the Basic 

Structure Doctrine to strike down constitutional amendments by Parliament, such as the NJAC 

Act. 

Basic structure doctrine 

· The Doctrine of Basic Structure is a form of judicial review that is used to test the legality 

of any legislation by the courts. 

· The doctrine was evolved by the Supreme Court in the 1973 landmark ruling in 

Kesavananda Bharati v State of Kerala. In a 7-6 verdict, a 13-judge Constitution Bench 

ruled that the ‘basic structure’ of the Constitution is inviolable, and could not be amended by 

Parliament. 

· If a law is found to “damage or destroy” the “basic features of the Constitution”, the Court 

declares it unconstitutional. The test is applied to constitutional amendments to ensure the 

amendment does not dilute the fundamentals of the Constitutional itself. 

· The test is widely regarded as a check on majoritarian impulses of the Parliament since it 

places substantive limits on the power to amend the Constitution. 

How was the doctrine developed? 

· The Kesavananda ruling was a culmination of a series of tussles between the judiciary and 

the executive led by then Prime Minister Indira Gandhi. After a reversal of key legislation 

including land reforms; nationalization of banks; abolition of privy purse- the Parliament 

brought in a constitutional amendment to give itself the power to amend any part of the 

Constitution and passed a law that it cannot be reviewed by the courts. 

· The Court had to then examine the scope of the Parliament’s power to amend the 

Constitution and the legality of the land reforms. The 13-judge bench gave 11 separate 

judgments and the doctrine was culled out as the majority opinion in the case. 



 

 

· The Court ruled that while Parliament has vast powers to amend the Constitution, it cannot 

amend certain “basic features.” On land reforms, the Court upheld the amendment that 

removed the fundamental right to property. The court ruled that in spirit, the amendment 

would not violate the “basic structure” of the Constitution. 

· The origins of the basic structure doctrine are found in the post-war German Constitution 

law which, after the Nazi regime, was amended to protect some basic laws. Jurist Nanbhoy 

Palkhivala who appeared against the government relied on the writings of Professor Dietrich 

Conrad in support of the basic structure doctrine. 

· “Under the Weimar regime, the legislature reigned supreme and legal positivism was brought 

to an extreme. The re-action after World War II was characterised by decreases of legislative 

power matched by an increase of judicial power,” the ruling notes. 

· Basic structure doctrine is no where found in the Constitution itself. 

What are the basic features of the Indian Constitution? 

· In the Kesavananda ruling, the Supreme Court cited several aspects of the Constitution that 

could be identified as “basic features” of the document but added that it was not an 

exhaustive list. 

· For example, judicial review, rule of law, federalism, and democratic republic structure are 

identified as basic features. 

· In the 2015 ruling where the Supreme Court struck down the National Judicial Appointments 

Commission Act and the related Constitutional Amendment, “judicial independence” was 

identified as a basic feature of the Constitution. 

· The five-judge bench struck down the amendment passed with an overwhelming majority by 

the Parliament (with just one member abstaining) by applying the basic structure doctrine. 

This, Dhankhar referred to as the judiciary undermining the sovereignty of the Parliament. 

Source: The Indian Express 

Practice question: The basic structure theory was the response of an anxious and activist court to 

the experience of the working of India’s Constitution during its first 25 years. Comment. 
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