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GS I Geographical features and their location-changes in critical geographical features 

(including water-bodies and ice-caps) and in flora and fauna and the effects of such changes. 

1. Exceptional warming over the Barents area 

Parts of the Arctic region near Norway are warming at as much as seven times the rate of 

warming in the rest of the world, according to a study published June 15, 2022. 

Barents Sea 

 The Barents Sea is shallow, with an 

average depth of 230 metres. It extends 

from the deep Norwegian Sea in the west, 

which reaches a depth of 2500 metres, to 

the coast of Novaya Zemlya in the east 

and from the coast of Northern Norway 

and Russia in the south, to 80°. 

 The Barents Sea is divided between 

Russia and Norway as defined by the 

United Nations Convention on the Law of 

the Sea (UNCLOS). 

 The Barents Sea is one of the most 

productive oceanic areas in the world, and few other seas can boast a corresponding 

abundance of breeding seabirds. At least 20 million seabirds live here in summer. They 

belong to 40 different species and breed in 1600 colonies. 

 The Barents Sea is very important for the Norwegian fishing industry, since it is both a 

valuable growing-up area for several important species of fish and big catches are taken here. 

For the past 40 years, the Barents Sea has given a yield of between 1 and 3.5 million tonnes 

of fish. 

Exceptional warming over the Barents area 

 Scientists have discovered ‘hotspots’ where some parts of the Barents Sea have started to 

closely resemble the Atlantic. This phenomenon has been termed Atlantification. 

 The north-flowing ocean currents transport the warm waters of the Atlantic into the Arctic 

Ocean through the Barents Sea. 



 

 

 Unlike the Atlantic and Pacific, the upper waters of the Eurasian Arctic Ocean get warmer as 

they get deeper. 

 The top of the ocean is typically covered by sea ice. Below this is a layer of cool freshwater, 

followed by a deeper layer of warmer, saltier water delivered to the Arctic from the Atlantic 

by ocean currents. 

 According to NASA data, the total area covered by sea ice in this region has fallen by almost 

half since satellite records began in the early 1980s. 

 One possible reason for this is that, when sea ice melts through the summer, it replenishes the 

freshwater layer that sits above the warmer Atlantic layer. With less sea ice around, the 

amount of freshwater dwindles, this, in turn, causes the ocean to mix together, drawing more 

Atlantic heat up towards the surface. This “Atlantification” can, in turn, cause more ice to 

melt from below. 

Consequences 

 In the Barents Sea itself, there is a huge impact on the marine ecosystem because of the 

warming and sea ice loss. The warming of the region since the 1980s has resulted in the 

northward shift and increase in abundance of Atlantic fish species and a decrease in the 

abundance of Arctic fish species, according to a September 2021 study published in the 

journal Frontiers in Marine Science.   

 Apart from the local consequences, the warming of the Barents Sea also led to an extreme 

snowfall event, often dubbed as the ‘Beast from the East’, across most of Europe in 2018. 

 According to a research paper published in the journal Nature Geoscience in April, 2021, 

around 140 gigatonnes of water evaporated from the Barents Sea and contributed 88 per cent 

of the snow that fell across Europe during the event. 

 The extreme weather events south of the Arctic are linked to the region’s warming through 

the Arctic jet stream. The jet stream is a band of winds flowing on top of the Arctic region 

that usually keeps the cold Arctic air within the region. 

 But the excessive and rapid warming is causing this jet stream to become wavier due to 

which, the cold air is interacting more frequently with the warm air from the lower latitudes, 

leading to extreme weather events. 

 In India the Arctic warming has been linked to the sweltering heatwaves in March, April, 

May and June across most of northwest, central and some parts of eastern India in 2022. 



 

 

 In 2018, the warming northern polar region had also been linked to the unusual and deadly 

dust storms that killed around 500 people across north India. 

Source: Down to earth 

Practice question: The exceptional warming of the Arctic could lead to more extreme weather in 

North America, Europe and Asia, the Norwegian region. Explain 

GS III Science and Technology- Developments and their Applications and Effects in Everyday 

Life. 

2. Gaia space mission 

The new data released by the European Space Agency’s Gaia mission has revealed the 

surprise phenomena of ‘starquakes’—massive tsunami-like movements on the surface of stars. 

Anatomy of the Milky Way 

 The Milky Way, our home galaxy, is just one of the estimated one to two hundred billion 

galaxies of varied shapes and sizes in the 

universe. Roughly 13 billion years old, the 

Milky Way is a barred spiral galaxy 

consisting of 100 to 200 billion stars, with 

the sun as its local star. 

 The galaxy is shaped like a flattened disc 

spread across 100,000 light-years with 

spiral arms. The majority of the stars are 

located in the disc, scattered around with a 

mixture of gas and cosmic dust. The 

Milky Way has a central bulge where 

about 10 billion of its oldest stars are 

concentrated. The sun is positioned between the centre and the periphery of the galaxy. 

 Outside the bulge and the disc exists a halo of isolated stars and ancient clusters of stars, and 

further beyond this is an even bigger halo of invisible dark matter. 

 



 

 

 The Milky Way is part of a local group of galaxies, including Andromeda—its nearest large 

galaxy, and nearly 60 smaller galaxies.  

What is the Gaia mission?  

 Gaia is an ongoing astronomical observatory mission launched in December 2013 by the 

European Space Agency (ESA) with 

the objective of creating the most 

accurate and complete 3D map of 

the Milky Way by surveying 1% or 

one billion of the galaxy’s 100 

billion stars.  

 According to the ESA, “this 

information allows astronomers to 

reconstruct the galaxy’s past and 

future evolution over billions of 

years.” 

 The Gaia spacecraft lifted off from 

Kourou, French Guiana in 2013 by 

a Soyuz rocket and started scientific screening in 2014. The almost hat-shaped spacecraft is 

fitted with two optical telescopes and the largest digital camera in space or the billion-pixel 

camera, with over 100 electronic detectors.  

 This camera is precise enough to capture the diameter of a human hair from as far away as 

1,000 km. 

 The spacecraft is strategically stationed 1.5 million km from the Earth, in the opposite 

direction of the sun, in an orbit around the gravitational parking point in space called the 

Lagrange 2 or L2. 

 It is from here that Gaia charts the accurate positions, motions, velocity, brightness, 

temperature, and composition of stars in the galaxy and other celestial objects beyond it. 

 In order to study the stars and objects, Gaia is also equipped with screening and imaging 

systems that employ three techniques—astrometry, photometry, and spectroscopy. 

Astrometry is the science of measuring the movement and position of stars within the plane 

of the sky, photometry studies the colour, brightness and other derived properties of stars, 

and spectroscopy measures the radial velocity or the movement of stars towards or away 



 

 

from us by studying stellar spectra or the fingerprints of stars. Spectra are obtained by 

passing the light from a star through a prism which splits it into a spectrum of colours. 

 Gaia’s predecessor, ESA’s Hipparcos mission, had mapped the precise positions of 100,000 

stars and could gaze 1,600 lightyears away. Gaia, meanwhile, can chart starts and objects as 

far as 30,000 lightyears. 

 Gaia makes millions of observations in a single day and this raw data observed by the 

spacecraft is processed into meaningful scientific information by the Gaia Data Processing 

and Analysis Consortium (DPAC), a group of 400 scientists. 

 Gaia’s data release was planned in four tranches—the first two datasets were released in 

2016 and 2018 respectively, the third set is the current one, and the final data will be released 

in 2030 after Gaia is done mapping the skies in 2025. 

What has the new data revealed? 

 The new set of data released was collected from the Gaia probe between 2014 and 2017 and 

contains improved information on nearly two billion celestial objects- including stars in the 

Milky Way, objects outside the galaxy and those inside our solar system. It contains the 

largest-ever three-dimensional map of stars in the Milky Way. The map shows the chemical 

compositions as well as past and future movements of stars. 

 Starquakes: One of the most surprising discoveries, which the ESA said Gaia was not built 

to observe, was that of more than 100,000 ‘starquakes’- which can be likened to tsunamis or 

massive vibrations on the surface of stars that can change their shape. Such starquakes were 

also detected on the surface of stars that should not have any such large-scale vibrations as 

per existing astronomical theories. 

 “Starquakes teach us a lot about stars, notably their internal workings. Gaia is opening a 

goldmine for ‘asteroseismology' of massive stars,” said Belgium-based scientist Conny 

Aerts, who is a part of the Gaia collaboration. 

 Quasars: Quasars are extraordinarily active and bright cores of galaxies powered by 

supermassive black holes. These are the most luminous objects in the universe and are visible 

along its distant edges. The new Gaia data has revealed the measurements of over a million 

confirmed quasars and data related to 6.6 million quasar candidates. This is an increase from 

the previous data set which gave positions of half a million confirmed quasars. The discovery 

of new quasars is significant as it helps to measure the most distant stretches of our universe. 



 

 

 Stellar DNA: The 

data shows 

chemical 

components, 

colours, brightness, 

velocity, 

temperatures, and 

positions of 

millions of stars. 

The chemical 

composition of the 

stars also reveals 

what elements they contain. Only light elements (hydrogen and helium) were formed during 

the Big Bang. Heavier elements, which scientists call metals, are built inside the stars, and 

when they die, newer stars are formed with the metals dispersed by dead stars. Chemical 

composition can thus be used to determine which stars were born in another galaxy and then 

migrated to the Milky Way. According to the ESA, astronomers hope to use the data to 

understand better how stars are born and die, and how the Milky Way evolved over billions 

of years. 

 Previous Gaia data had revealed the proper positions or 2D motions of stars (how they move 

vertically and horizontally on the sky’s plane), but the new set shows the radial velocity of 33 

million stars, i.e. how fast are these stars moving towards, or away from us. This can not only 

help scientists figure out the trajectory of the stars, but also their location of origin. 

 Binary Stars: Binary star systems are two stars that orbit each other around a shared centre. 

The new data has revealed the position, distance, orbits, and masses of over 8,00,000 binary 

star systems. Scientists can extract from this data, the mass of individual stars of the binary 

system, how stars work, and even discover if one of the two stars is an exoplanet—a planet 

that existsoutside our solar system and generally orbits a star. 

 Asteroids and galaxies: The data has provided a catalogue of more than 156,000 asteroids in 

our Solar System, which includes their mass, composition, colour, and brightness (from 

which details of their shape and rotation can be derived). Besides mapping the Milky Way, 



 

 

the data has also found magnitudes of 2.9 million other galaxies, including how their stars 

were formed, how far they are and when they came into existence. 

Source: The Hindu 

Practice question: What is the Gaia space mission and what has it revealed about the Milky 

Way? 

 


