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WHY ARE BUSHFIRES RAGING IN AUSTRALIA? 

Why in news? 

  

Bushfires in Australia have razed more than 10.3 million hectares (103,300 sq km) of land — roughly the size 

of South Korea — since September. It may be an implication of Indian Ocean Diploe (IOD). 

Why did Australia suffer from drought? 

• Playing out to the north and south of the equator, the progression of monsoon winds more or less 

corresponds to the natural occurrence of troughs and ridges in the same pressure field  

• Every trough is matched by a crest somewhere — troughs represent areas of low pressure featuring 

ascending motion of air and its cooling, clouds and rain while ridges mean the reverse: high pressure 

from descending motion of air, dryness, heat, no clouds or rain. 

• Climate models had indicated that the positive IOD may persist longer than typical events do — active 

right from May 2019 before peaking in October-November and decaying only during the first week of 

January 2020. 

• In this manner, a positive IOD that persisted longer than usual is thought to have contributed to a delay 

in transition of the monsoon trough from the Northern Hemisphere to the Southern Hemisphere and 

onset of the Australian monsoon 

• The IOD breakdown occurs when the monsoon trough moves into the southern hemisphere in early 

December (this is when the North-east monsoon in India draws to a close). 

What followed the delay of rain? 

The persistent heat and drought buttressed by the positive IOD conditions may have acted as a perfect foil for 

the tinder-like conditions, with climate change scientists and naysayers pitched on either side of a towering 

inferno, arguing their respective cases of what might have triggered the devastation. 

Is it due to climate change? 

In recent years, Australia has experienced longer dry conditions and exceptionally low rainfall. On the other 

side, climate change naysayers have been quick to point out at other triggers; for instance, one of the strongest 

IOD events ever on record.  

Indian Ocean Dipole (IOD) 

• The positive IOD refers to the warmer western basin of the Indian Ocean as compared to the Eastern 

basin. 

• This year (2019), over the past month, strong easterly trade winds across the tropical Indian Ocean 

have aided the upwelling of cooler water in the eastern Indian Ocean (closer to Australia). 

• At the same time, warm waters off the Horn of Africa (West Indian Ocean) have caused an even greater 

temperature across the basin. 

http://www.pmias.in/
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Positive 

Indian Ocean Dipole 

Impact of IOD on Australia 

• The impact of a delayed monsoon may have implications for Australian summer crops with the decline 

in planted area (approx. fall of 28%) in 2019–20. 

• Typically, a positive IOD brings below-average winter-spring rainfall to southern and central Australia 

and a more severe fire season for South-East Australia. 

• In the tropical Pacific Ocean, the El-Nino Southern Oscillation (ENSO) remains neutral. 

• When ENSO is neutral, it has little effect on Australian and global climate, meaning other influences are 

more likely to dominate. 

TAAL VOLCANO 

Why in News? 

Volcano south of Manila spewed Lava and broad columns of ash spewed 

Background 

• Volcano south of Manila, Philippines is situated around Ring of Fire, which is a belt of high volcano 

density. 

• The Philippine Sea Plate or the Philippine Plate is a tectonic plate comprising of oceanic lithosphere that 

lies beneath the Philippine Sea, to the east of the Philippines. 

• Most segments of the Philippines, including northern Luzon, are part of the Philippine Mobile Belt, 

which is geologically and tectonically separate from the Philippine Sea Plate. 

http://www.pmias.in/
https://en.wikipedia.org/wiki/List_of_tectonic_plates
https://www.drishtiias.com/images/uploads/1571653878_drishti_ias_South-West Monsoon image-2.jpg
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• Philippine Sea plate is bordered mostly by convergent boundaries, hence it characterised by volcanoes.. 

• It has forced around 20000 peoples to be evacuated due to eruption of volcanoes. 

Volcano of TAAL 

THE 2010S -HOTTEST DECADE SO FAR 

Why in news? 

2019 was the second hottest year, Research released by NASA and NOAA(USA) for 2019 shows that the decade 

that just ended was by far the hottest ever measured on Earth, capped off by the second warmest year on 

record 

http://www.pmias.in/
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Data Analysis of Global Surface Temperature 

Details of 2019 was the second hottest year 

• Since the 1960s, each decade has been warmer than the previous one, by significant amounts. 

• While the 2010s continued this trend, the second half of the decade was especially warm — the five 

hottest years ever have occurred during that span 

• 2019 was the second warmest year ever just shy of 2016. 

• National Aeronautics and Space Administration and the National Oceanic and Atmospheric 

Administration showed that global average surface temperatures last year were nearly 1 degree Celsius 

(1.8 degrees Fahrenheit) higher than the average from the middle of last century 

• The studies take into account the contribution of natural influences, or forces, on climate, like volcanic 

eruptions that can temporarily cool the atmosphere or regular changes in Earth’s orbital cycle 

• Driven in largely by emissions of carbon dioxide and other heat-trapping gases from the burning of 

fossil fuels. 

• These trends are the footprints of human activity stomping on the atmosphere 

• 2019 only continued a long-term warming trend, one that has led to increased melting of the state’s 

thousands of glaciers, thawing of permanently frozen ground, or permafrost, and a lack of sea-ice 

coverage in some of the Arctic waters 

• The Bering Sea, off Alaska’s northwest coast, was ice-free for much of 2019 

• UN said that 2019 was second hottest year ever and the average global temperature in 2019 was 1.1 

degree Celsius (34°F) above pre-industrial levels. 

 

http://www.pmias.in/
https://en.wikipedia.org/wiki/2010s
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VOLCANOES AND EARTHQUAKES: THE PACIFIC RING OF FIRE 

Why in news? 

spewing lava on the ground, In the Philippines, a volcano called Taal on the island of Luzon, 50 km from Manila, 

erupted on 12th January 2020, spewing lava on the ground, and ash and smoke into the sky. Although Taal is a 

tiny volcano, the eruption has caused concerns in the Philippines. 

Details 

• Taal is classified as a “complex” volcano. 

• A complex volcano, also called a compound volcano, is defined as one that consists of a complex of two 

or more vents, or a volcano that has an associated volcanic dome, either in its crater or on its flanks. 

Examples include Vesuvius, besides Taal. 

• The Taal volcano does not rise from the ground as a distinct, singular dome but consists of multiple 

stratovolcanoes (volcanoes susceptible to explosive eruptions), conical hills and craters of all shapes 

and sizes, as per NASA’s Earth Observatory. Taal has 47 craters and four maars (a broad shallow 

crater). 

• Because it is a complex volcano with various features, the kinds of eruption too have been varied. An 

eruption can send lava flowing through the ground, or cause a threat through ash in the air. 

Ring of Fire 

Many volcanoes in the Ring of Fire were created through a process of subduction. And most of the planet’s 

subduction zones happen to be located in the Ring of Fire 

Ring of Fire 

How big is the Pacific Ring of Fire? 

• It is a string of at least 450 active and dormant volcanoes that form a semi-circle, or horse shoe, around 

the Philippine Sea plate, the Pacific Plate, Juan de Fuca and Cocos plates, and the Nazca Plate. 

http://www.pmias.in/
https://www.nationalgeographic.org/encyclopedia/ring-fire/
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• There is a lot of seismic activity in the area. 

• 90 per cent of all earthquakes strike within the Ring of Fire 

Why so many volcanoes in the Ring of Fire? 

• The tectonic plates move non-stop over a layer of partly solid and partly molten rock which is called the 

Earth’s mantle. 

• When the plates collide or move apart, for instance, the Earth moves, literally. 

• Mountains, like the Andes in South America and the Rockies in North America, as well as volcanoes have 

formed through the collision of tectonic plates. 

• Many volcanoes in the Ring of Fire were created through a process of subduction. And most of the 

planet’s subduction zones happen to be located in the Ring of Fire 

What is subduction? 

 
 

Continental crust volcano formation 

• Subduction happens when tectonic plates shift, and one plate is shoved under another. 

• This movement of the ocean floor produces a “mineral transmutation,” which leads to the melting and 

solidification of magma – that is, the formation of volcanoes. 

• Basically, when a “downgoing” oceanic plate is shoved into a hotter mantle plate, it heats up, volatile 

elements mix, and this produces the magma. 

• The magma then rises up through the overlying plate and spurts out at the surface. 

GEOGRAPHY OF FARMER SUICIDES 

Why in news? 

Farmer suicides have not increased, New data and research in recent years and may have more complex causes 

than falling incomes or rising indebtedness. 

http://www.pmias.in/
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Details 

• The overall farmer suicide rate decreases in India but Maharashtra, Karnataka and Kerala remain 

suicide hotspots even with doubts about NCRB data 

• The ultimate sign of distress is suicide. Amid the ongoing rural distress, reports of farmer suicides are 

often used to highlight the plight of rural India. 

• However, new data and research suggest that farmer suicides may not have increased in recent years 

and may have more complex causes than falling incomes or rising indebtedness 

• According to the 2018 National Crime Records Bureau (NCRB) data, the rate of farmer suicides in India 

has decreased over the last few years. 

• This decrease comes even as overall suicide rates remained fairly constant and rural poverty shot up 

Data of 

farmer suicide rates 

• National figures, though, mask the significant variation in farmer suicide rates across states. 

• Karnataka, Maharashtra, and Kerala reported the highest suicide rates in 2018, as per NCRB data. 

• A 2014 study of farmer suicides between 1997-2012 had placed these three states among those with a 

major problem regarding suicides 

• The study also classified a group of states that have had little problem with farmer suicides historically. 

http://www.pmias.in/
https://www.livemint.com/news/india/the-geography-of-farmer-suicides-11579108457012.html
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• This group included Punjab but that seems to have changed in recent years. 

• Among the major agrarian states, Punjab has experienced a sharp jump in farmer suicides with more 

than a fivefold increase. 

• Some states seem to barely have a farmer suicide issue, the NCRB data suggests. 

•  In 2018, six states, including Bihar, Odisha, and West Bengal reported zero farmer suicides. 

 

RESCUE OPERATION IN ZANSKAR RIVER IN THE UT OF LADAKH 

Why in news? 

IAF Rescues More than 107 Individuals from the Frozen Zanskar River in the UT of Ladakh 

Details 

People were a part of the ongoing ‘Chadar Trek’, got stranded when some portions of the frozen Zanskar River 

melted 

Stranded trekkers managed to move to Niraq, a small camp site upstream 

Zanskar river 

• The Zanskar River is a north-flowing tributary of the Indus. In its upper reaches, the Zanskar has two 

main branches. 

http://www.pmias.in/
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• First of these, the Doda, has its source near the Pensi-la 4,400 m (14,400 ft) mountain-pass 

• The second branch is formed by two main tributaries known as Kargyag river, with its source near 

the Shingo La 5,091 m (16,703 ft), and Tsarap river, with its source near the Bara lacha-La  

• Zanskar river then takes a north-eastern course through the dramatic Zanskar Gorge until it joins the 

Indus near “Nimmu” in Ladakh 

Indus River Basin 

THE GLOBAL OCEAN HEATS UP 

http://www.pmias.in/
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Why in news? 

One of the biggest revelations of the Special Report On The Ocean And Cryosphere In A Changing Climate, 

released in September 2019 by the Intergovernmental Panel on Climate Change (IPCC), was how much the 

global ocean has heated up. 

How is it heating? 

• Since 1970, the report said, 90% of the excess heat generated due to greenhouse gas (GHG) emissions 

has been absorbed by the ocean. 

• 2019 also showed the largest single-year spike in ocean heat. 

• The heat is mostly trapped in the top 2,000m of the ocean, which is also home to the bulk of marine life 

forms. 

What it tells us? 

Marine heat readings offer a more comprehensive idea of global heating, since surface temperatures are also 

affected by periodic weather systems like the El Niño effect. 

Impact 

• Marine heat readings offer a more comprehensive idea of global heating, since surface temperatures are 

also affected by periodic weather systems like the El Niño effect. 

• Warmer ocean is a major contributor to Polar ice melt, which in turn contributes to sea-level rise. 

• The biggest immediate effect of a warming ocean, though, is the worldwide decline in coral reefs 

• Loss of tiny marine organisms which form the bedrock of the global marine food chain 

• Fish stocks worldwide have been falling, and as fish species migrate to cooler waters, livelihoods are 

affected 

Way forward 

Countries and industries must slash their GHG emissions and move to non-fossil fuel energy 

PROLONGED MONSOON REVIVES WATERHOLES IN BANDIPUR 

Why in news? 

Of the 370 big and small waterholes, 85% are full while a few smaller ones have witnessed depletion 

Details: 

• Expected to help wild animals beat water stress and tide over the greater part of the scorching summer 

that has already set in and will last till pre-monsoon showers lash the national park normally in mid-

May 

• There are 37 solar-powered borewells that will function to replenish the waterholes periodically so that 

the water stress is minimised 

• In The M.M. Hills Wildlife Sanctuary, there are around 100 waterholes apart from two rivers — Cauvery 

and Palar — of which the Cauvery is perennial while the flow in Palar is expected to last till the end of 

March 

• Three ranges — Hugyam, M.M. Hills and Palar — in M.M. Hills division, which received rains recently 

and so the onset of water distress will be delayed and shorten the days of scarcity 

http://www.pmias.in/
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ARCTIC ICE MELT IS DISRUPTING KEY OCEAN CURRENT, MAY ALTER CLIMATE IN 
WESTERN EUROPE 

• Ocean water current, which plays a key role in keeping Western Europe warm, could be altered by an 

influx of unprecedented amounts of cold, fresh water from melting ice in the Arctic 

• A seawater current called the Beaufort Gyre keeps the polar environment in balance by storing fresh 

water near the surface of the Arctic ocean. 

• Wind blows the gyre in a clockwise direction around the western Arctic Ocean, north of Canada, where 

it naturally collects fresh water from the melting of glaciers, and river runoff, the study, published in the 

journal Nature Communications, noted. 

• This fresh water is important in the Arctic since it floats above the warmer, salty water, and helps 

protect the sea ice from melting – in turn regulating the Earth’s climate. 

• However, since the 1990s, the researchers said, the gyre has accumulated a large amount of fresh water 

– 8,000 cubic kilometres – or almost twice the volume of Lake Michigan in the US. 

• The cause of this gain in freshwater concentration is the loss of sea ice in summer and autumn. 

GEOLOGICAL SURVEY OF INDIA 

Why in news? 

• The Geological Survey of India (GSI), founded in 1851, is a Government of India Ministry of Mines 

organisation, one of the oldest of such organisations in the world and the second oldest survey in India 

after Survey of India (founded in 1767), for conducting geological surveys and studies of India 

• Also acts as prime provider of basic earth science information to government, industry and general 

public, as well as the official participant in steel, coal, metals, cement, power industries and 

international geoscientific forums. 

Kolar Gold Fields 

• Kolar Gold Fields or KGF is a mining region and belongs to a KGF taluk, in the Kolar District of 

Karnataka state 

RAINFALL TO INCREASE OVER NEXT 100 YEARS – IISC. PAPER 

Why in news? 

• An IISc. Paper published recently says – One of the major reasons for the variation in monsoon is the 

increase in water vapour due to increase in temperature. 

• In the next 100 years, the water vapour is also likely to increase, which will result in increase in rainfall. 

• The Indian monsoon rainfall increased from the last glacial maximum to the present. 

• With the concentration of carbon dioxide in the atmosphere going up, resulting in more water vapour, 

rainfall is expected to increase in the next 100 years. 

MAHADAYI PROJECT 

Why in news? 

• As the Kalasa-Banduri Nala project in the Mahadayi basin drags on over the inter-State river water 

dispute, the cost over the last 20 years has risen steeply from about 94 crore rupees in 2000 to 1,677.30 

crore rupees in 2020. Conceived to supply drinking water to areas in the Bombay Karnataka region — 

http://www.pmias.in/
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the estimated cost, in 2000, of Kalasa Nala was ₹44.78 crore, while that of Banduri Nala was ₹49.2 crore 

~ 94 crores together. 

• Only a section of the project is nearing completion, with work on both reservoirs yet to be taken up 

owing to forest clearance. 

 

Background 

• The Karnataka State government on August 22, 2000 gave its administrative approval to the project 

which involves building across Kalasa and Banduri, two tributaries of the Mahadayi river to divert 7.56 

TMC of water to the Malaprabha river, which supplies the drinking water needs of the said 3 districts, 

i.e., Dharwad, Belagavi and Gadag. 

• The Supreme Court has asked the Union government to notify the Mahadayi Water Disputes Tribunal’s 

award, the State is now looking to seek its notification, and forest approvals. 

• Since it is a drinking water project, the Environment Impact Assessment requirement has been waived. 

• According to government sources, the application to release 258 hectares of reserve forest area for the 

Kalasa project that  falls under the reservoir’s catchment area is pending before the Ministry of 

Environment and Forests (MoEF). 

http://www.pmias.in/
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• Similarly, an application to release  242.51 hectares of forest area for the Banduri project is also 

pending before the MoEF. “We expect approvals for these applications after the notification,” sources 

said. 

Awaiting sanction 

• Sources said that the reservoir and the canal under the Banduri section are yet to be taken up as most of 

the project area comes under forests, and the State is yet to get sanction from the Central 

• Water Commission and MoEF. 

• Government sources also pointed out that in the Kalasa project, the 5.15 km-canal has almost been 

completed after a long delay owing to challenging conditions that involved loose soil and work taken up 

for only four months in a year. 

• Since the reservoir catchment falls in forests, work is yet to be taken up, sources said. So far, 244.89 

crore rupees has been spent on the Kalasa canal. 

HOT SUMMER IN OFFING 

Why in news? 

March-May period likely to be hotter than normal: India Meteorological Department 

Details 

• The forecast indicates that the MAM (March-May) season averaged temperatures are likely to be at 

least half a degree hotter than normal over northwest, west and central India and some parts of south 

India 

• Above normal heat wave conditions are also likely in the core heat wave (HW) zone during the season 

(March-May) 

• A hot summer, experts say, is a key factor to a timely monsoon. 

• However, the impact of a warming ocean and its impact on the monsoon is likely to be better apparent 

around April when the IMD issues its first forecast for the monsoon. 

• The southwest monsoon in 2019 (June to September) delivered 10 per cent above average rainfall in 

the country, the highest in 25 years. 

• In 1994, the rainfall was 110 per cent during the June-September period. 

• Before that, more than 10 per cent above average rainfall was witnessed in 1990 (119 per cent). 

WHY SNOW IN ANTARCTICE IS TURNING BLOOD RED? 

Why in news? 

• Snow around Ukraine’s Vernadsky Research Base, located off the coast of Antarctica’s northernmost 

peninsula, has started to take on a red tinge, courtesy of an algae that thrives in freezing weather. 

• Because of the red tinge, the snow is often dubbed “watermelon snow”. 

Concerns 

• The red snow raises concerns about the rate at which the glaciers will melt away and eventually affect 

sea-level rise 

Why is the snow turning red? 

http://www.pmias.in/
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• According to a 2016 report in The New York Times, such algae as found around the Ukrainian research 

base grow well in freezing temperatures and liquid water. 

• During the summer, when these typically green algae get a lot of sun, they start producing a natural 

sunscreen that paints the snow in shades of pink and red. 

• The algae produce the tinted sunscreen to keep themselves warm. 

• The report mentions that because the snow becomes darker from the tinge, it absorbs more heat, as a 

result of which it melts faster. 

• It also change the snow’s albedo 

KRISHNAPATNAM PORT 

• Adani Ports group to buy 75 percent stake 

http://www.pmias.in/
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• Krishnapatnam  is a port town in Muthukur mandal of Nellore district in Andhra Pradesh, India. 

 

BRO OPENS STRATEGIC SRINAGAR-LEH HIGHWAY 

Why in news? 

• Border Roads Organisation (BRO) opened strategic Srinagar-Leh highway that connects Ladakh with 

the rest of the world on 11th April 2020. 

• About 18 oil tankers and other essential commodities were initially allowed to move towards 

Leh/Ladakh from Zojilla pass. This was managed despite fresh snowfall in the Zojila pass. 

http://www.pmias.in/
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Details 

• Snowfall of this year had broken records of the last six decades. 

• The snow clearance operations were undertaken by project Beacon of BRO from Gagangir to zero point 

and the same was done by project Vijayak from Drass towards zero point. 

• The 425 kilometre Srinagar-Leh highway was closed since December 2019 due to heavy snowfall at 

Zojila pass. 

Border Roads Organisation (BRO) 

• The Border Roads Organisation (BRO) develops and maintains road networks in India’s border areas 

and friendly neighboring countries. 

• Currently, the organisation maintains operations in twenty-one states, one UT (Andaman and Nicobar 

Islands), and neighboring countries such as Afghanistan, Bhutan, Myanmar, and Sri Lanka. 

• Presently, BRO is also involved in the construction of a tunnel at the Rohtang pass which is estimated to 

be ready by 2019. 

• The BRO operates in 18 Projects namely: Arunank, Beacon, Brahmank, Chetak, Deepak, Dantak, Himank, 

Hirak, Pushpak, Sampark, Setuk, Sewak, Shivalik, Swastik, Udayak, Vartak, Vijayak and sela tunnel. 

• The organisation’s operations are spread across India, Bhutan, Myanmar, Tajikistan, and Afghanistan. 

• The BRO was formed on 7 May 1960 to secure India’s borders and develop infrastructure in remote 

areas of the north and north-east states of the country. 

• The BRO consists of Border Roads Wing under the Ministry of Defense and the General Reserve 

Engineer Force (GREF). Officers are selected through the Indian Engineering Services (IES) 

Examination conducted by the Union Public Service Commission (UPSC). 

Some of the Important Mountain Passes in North India (Himalayas) are: 

 

Zoji La 

• It is in the Zaskar range of Jammu & Kashmir. 

• It connects Srinagar with Kargil and Leh. 
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• Beacon Force of Border Road Organization is responsible for clearing and maintaining the road, 

especially during the winter. 

• It has been created by the Indus River. 

Bara- Lacha Pass 

• It is situated on the National Highway in the state of Jammu and Kashmir. 

• It connects Manali and Leh. 

Mana Pass 

• It is located in the Greater Himalayas and connects Tibet with Uttarakhand. 

• It remains under snow for six months during winter. 

• The land route to the Kailash and the Manasarovar passes through it. 

Shipki La 

• The road from Shimla to Tibet goes through this pass. 

• The Satluj River flows through this pass. 

• It is India’s third border post for trade with China after Lipu Lekh and Nathula Pass. 

Lipu Lekh 

• It connects Uttarakhand with Tibet. 

• This pass is an important border post for trade with China. 

• The pilgrims for Manasarovar travel through this pass. 

Nathu La Pass 

• It is located in the state of Sikkim. 

• This famous pass is located in the India- China border was reopened in 2006. 

• It forms a part of an offshoot of the ancient silk route. 

• It is one of the trading border posts between India and China. 

• It gives way to Tibet from Darjeeling and Chumbi valley. 

Qara Tagh Pass 

• It is located in the Karakoram Mountains. 

• It was a subsidiary of the ancient silk route. 

Khardung La 

• It is the highest motorable pass in the country. 

• It connects Leh and Siachen glaciers. 

• This pass remains closed during the winter. 

Aghil Pass 

• It is situated to the North of Mount Godwin-Austen in the Karakoram. 
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• It connects Ladakh with Xinjiang province of China. 

• It remains closed during the winter season from November to May. 

Rohtang Pass 

• This is located in the state of Himachal Pradesh. 

• This pass connects Kullu, Spiti, and Lahul. 

• It cuts through the Pir Panjal range. 

• It links Manali and Leh by road. 

Jalep La 

• This pass passes through the Chumbi valley. 

• It connects Sikkim with Lhasa, the capital of Tibet. 

• The Tista River has created this pass. 

Traill’s Pass 

• It is located in Uttarakhand. 

• It is situated at the end of the Pindari glacier and connects the Pindari valley to Milam valley. 

• This pass is very steep and rugged. 

Bomdi-La 

• The Bomdi-La pass connects Arunachal Pradesh with Lhasa, the capital city of Tibet. 

• It is located in the east of Bhutan. 

Dihang pass 

• This pass connects Arunachal Pradesh with Myanmar (Mandalay). 

• It amazingly provides passage at an elevation of more than 4000 m. 

Banihal Pass 

• Banihal pass is a popular pass in Jammu and Kashmir. 

• It is situated in the Pir- Panjal Range. 

• It connects Banihal with Qazigund. 

INDIA TO RECEIVE NORMAL MONSOON, MAY BE LATE IN MANY STATES: IMD 

Why in news? 

• India will likely have a normal monsoon, with a chance of ‘above normal’ rain in August and September, 

the India Meteorological Department (IMD) said on 15th April 2020. 

• The monsoon is arriving late in many States and exiting even later, the India Meteorological 

Department (IMD) said at its annual monsoon forecast conference. 

• IMD also gave new dates for the monsoon’s onset in several cities as part of an update, which it said was 

essential for a variety of economic activities ranging from agricultural planning to power distribution. 

Delay in onset of Monsoon in states 
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• However, the onset date in Mumbai — historically June 10 — will now be June 11. 

• The onset over Chennai has been delayed by three days. 

• A significant delay in the withdrawal of the monsoon over northwest and central India has been 

observed. 

Above normal rain likely 

• The IMD’s confidence stems largely from global weather models pointing to negligible chances of El 

Nino, a warming of the central equatorial Pacific that’s associated with the drying up of monsoon rain. 

• The expectation of excess rain comes from a forecast by the dynamical model or the Monsoon Mission 

Coupled Forecast System — that relies on supercomputers, mathematically simulating the physics of 

the ocean and the atmosphere. 

• The Indian Ocean Dipole, a temperature anomaly in the ocean that can increase monsoon rain, was also 

expected to be in a “neutral” state during the monsoon, the forecast added. 

Monsoon 

• Monsoon is traditionally defined as a seasonal reversing wind accompanied by corresponding changes 

in precipitation, but is now used to describe seasonal changes in atmospheric circulation and 

precipitation associated with the asymmetric heating of land and sea. 

• Usually, the term monsoon is used to refer to the rainy phase of a seasonally changing pattern, although 

technically there is also a dry phase. 

• The term is sometimes incorrectly used for locally heavy but short-term rains. 

• India’s geography and geology are climatically pivotal: the Thar Desert in the northwest and the 

Himalayas in the north work in tandem to create a culturally and economically important monsoonal 

regime. 

• As in much of the tropics, monsoonal and other weather patterns in India can be wildly unstable: 

epochal droughts, floods, cyclones, and other natural disasters are sporadic, but have displaced or 

ended millions of human lives. 

El Nino 
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• El Niño is a climate cycle in the Pacific Ocean with a global impact on weather patterns. 

• The cycle begins when warm water in the western tropical Pacific Ocean shifts eastward along the 

equator toward the coast of South America. 

• Normally, this warm water pools near Indonesia and the Philippines. During an El Niño, the Pacific’s 

warmest surface waters sit offshore of north-western South America. 

• During an El Niño, the trade winds weaken in the central and western Pacific. Surface water 

temperatures off South America warm up, because there is less upwelling of the cold water from below 

to cool the surface. 

• The clouds and rainstorms associated with warm ocean waters also shift toward the east. 

• The warm waters release so much energy into the atmosphere that weather changes all over the planet. 

Indian Ocean Dipole 

• The Indian Ocean Dipole (IOD), also known as the Indian Niño, is an irregular oscillation of sea surface 

temperatures in which the western Indian Ocean becomes alternately warmer (positive phase) and 

then colder (negative phase) than the eastern part of the ocean. 

• The IOD involves an aperiodic oscillation of sea-surface temperatures (SST), between “positive”, 

“neutral” and “negative” phases. 

• A positive phase sees greater-than-average sea-surface temperatures and greater precipitation in the 

western Indian Ocean region, with a corresponding cooling of waters in the eastern Indian Ocean—

which tends to cause droughts in adjacent land areas of Indonesia and Australia. 

• The negative phase of the IOD brings about the opposite conditions, with warmer water and greater 

precipitation in the eastern Indian Ocean, and cooler and drier conditions in the west. 

• The IOD also affects the strength of monsoons over the Indian subcontinent. 
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A SEASON OF CHANGE: METEOROLOGICAL DEPARTMENT 

IMD’s Monsoon Forecast 

• In the season of the abnormal, the IMD has announced that the monsoon this year would likely be 

normal. 

• The agency follows a two-stage forecast system: indicating in April whether there are chances of 

drought or any other anomaly and then a second update, in late June, with a more granular look at how 

the monsoon will likely distribute over the country and whether danger signs are imminent. 

• ‘Normal’ means India will get 100% of its long period average, with a potential 5% error margin. 

Unpredictability 

• In April last year, it said the monsoon would be ‘near normal’, an arbitrary category. Private forecasters 

expected a shortfall, predicated on the development of a future El Niño. The IMD did account for this but 

said it was unlikely El Niño would strengthen enough to dampen the monsoon. It however kept its 

estimate on the lower side of ‘normal.’ 

• In the end, India received excess rains, the highest in a quarter century. 

Lagging behind with the times 

• The April forecast is a vestige of the agency’s reliance on the ‘statistical forecast system’ where values of 

selected meteorological parameters are recorded until March 31 and permutations of these are 

computed and compared to the IMD’s archive of weather data. It is also reflective of an era when 

landline telephones were the state-of-the-art in personal communication. 

• Along with connectedness, weather forecasting has metamorphosed. Climate, as well as technological 

change, allows new weather variables — such as surface temperatures from as remote as the southern 

Indian Ocean and regular updates from the Pacific Ocean — to be mapped. 

• Powerful computers mathematically simulate the weather based on these variables and extrapolate 

onto desired time frames. 

Do we need to change our calendars? 

• It made two key changes this year: reducing the definition of ‘normal’ rainfall by 1 cm, to 88 cm and, 

officially updating monsoon onset and arrival dates for many States. 

• This was long due and constituted acknowledgement of the accumulated impact that global warming 

has been having on monsoon patterns, particularly for cities and States. 

• The monsoon was arriving later in many places, had long weak spells, and lingered longer. 

• This has already heralded thinking, in the agency, on whether India should move to a new monsoon-

accounting calendar instead of the century-long tradition of June-September. This would signal a truly 

momentous break from the past. 

• Just as COVID-19 is forcing introspection on the links that tie people, trade and ecology, it is also time 

for the IMD to incorporate the lessons from the new normals. 

BORDER ROADS ORGANISATION CLEARS ROHTANG PASS 

Why in news? 

The Border Roads Organisation (BRO) has opened Rohtang Pass (13,500 feet above sea level) more than three 

weeks in advance after Clearing Snow. 
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Himachal Pradesh Government had approached BRO to expedite the snow clearance to facilitate return of 

farmers for starting cultivation and movement of essential supplies and to bring relief materials to Lahaul 

Valley in wake of COVID-19. 

Border Roads Organisation (BRO) 

• The Border Roads Organisation (BRO) develops and maintains road networks in India’s border areas 

and friendly neighboring countries. 

• BRO is under the control of the Ministry of Defence since 2015. 

• BRO is engaged in road construction to provide connectivity to difficult and inaccessible regions in the 

border areas of the country. 

Read More about BRO at: 

(First article of 22nd April PIB) 

Rohtang Pass 

 

• Rohtang Pass (elevation 3,978 m) is located in the state of Himachal Pradesh. 

• It is present on the Pir Panjal Range of Himalayas. 

• It connects the Kullu Valley with Lahaul and Spiti Valleys of Himachal Pradesh. 

• The Ravi river rises west of the Rohtang pass in the Kullu hills of Himachal Pradesh 

• It is the arterial road connecting Lahaul and Spiti district of Himachal Pradesh from rest of the country. 

• The pass was opened on May 18, 2019. 

LIKELY LOW-PRESSURE AREA OVER SOUTH ANDAMAN SEA 

Why in news? 
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• As per the forecast guidance from various numerical weather prediction models and the environmental 

and thermo-dynamical conditions prevailing over the region, a Low-Pressure Area is very likely to form 

over South Andaman Sea and neighbourhood around 30th April 2020. 

• It is very likely to intensify further during subsequent 48 hours and very likely to move north-

northwestwards initially and then north-northeastwards along & off Andaman & Nicobar Islands during 

30th April – 3rd May 2020. 

• The Cyclone Warning Division of the India Meteorological Department says that the system is under 

continuous surveillance and the concerned state governments are being informed regularly. 

Adverse weather that might be caused around Andaman & Nicobar Islands 

• Rainfall:  Light to moderate rainfall at many places with heavy falls at isolated places is very likely over 

Nicobar Islands. 

• Wind warning: Squally winds, speed reaching 40-50 kmph gusting to 60 kmph are likely to prevail. 

• Sea condition: Sea conditions will be rough to very rough. 

• Fishermen Warning: The fishermen are advised not to venture into the Sea along & off north Sumatra 

coast, Andaman Sea and adjoining areas of southeast & east central Bay of Bengal from 30th April to 3rd 

May 2020. 

Andaman Sea: 

 

• The Andaman Sea is a marginal sea of northeastern Indian Ocean bounded by the coastlines of 

Myanmar and Thailand along the Gulf of Martaban and west side of the Malay Peninsula, and separated 

from the Bay of Bengal to its west by the Andaman Islands and the Nicobar Islands. 

• Its southernmost end is defined by Breueh Island, an island just north of Sumatra, and communicates 

with the Malacca Strait. 
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Low-pressure area 

• A low-pressure area, low area or low is a region on the topographic map where the air pressure is lower 

than that of surrounding locations. 

• Low-pressure systems form under areas of wind divergence that occur in the upper levels of the 

atmosphere. 

• The formation process of a low-pressure area is known as cyclogenesis. 

• Within the field of meteorology, atmospheric divergence aloft occurs in two areas. 

• The first area is on the east side of upper troughs, which form half of a Rossby wave within the 

Westerlies (a trough with large wavelength that extends through the troposphere). 

• A second area of wind divergence aloft occurs ahead of embedded shortwave troughs, which are of 

smaller wavelength. 

• Diverging winds aloft ahead of these troughs cause atmospheric lift within the troposphere below, 

which lowers surface pressures as upward motion partially counteracts the force of gravity. 

 

How are Low-Pressure Areas formed? 

• Thermal lows form due to localized heating caused by greater sunshine over deserts and other land 

masses. 

• Since localized areas of warm air are less dense than their surroundings, this warmer air rises, which 

lowers atmospheric pressure near that portion of the Earth’s surface. 

• Large-scale thermal lows over continents help drive monsoon circulations. 

• Low-pressure areas can also form due to organized thunderstorm activity over warm water. 

NEW LIST OF NAMES OF TROPICAL CYCLONES OVER NORTH INDIAN OCEAN 

Why in news? 
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In September, 2018 it was decided to prepare a fresh list of names of tropical cyclones, and the report was 

finally adopted by WMO/ESCAP PTC with consensus in April, 2020. 

The names of cyclones that may emerge in the future in India are Gati, Tej, Murasu, Aag, Vyom, Jhar, Probaho, 

Neer, Prabhanjan, Ghurni, Ambud, Jaladhi and Vega, according to the report. 

Important Background Details 

• Worldwide there are six regional specialised meteorological centres (RSMCs) and five regional Tropical 

Cyclone Warning Centres (TCWCs) mandated for issuing advisories and naming of tropical cyclones. 

• The India Meteorological Department is one of the six Regional Specialised Meteorological Centres 

(RSMCs) to provide tropical cyclone and storm surge advisories to 13 member countries under 

WMO/ESCAP PTC Panel (World Meteorological Organization / The United Nations Economic and Social 

Commission for Asia and the Pacific – Panel on Tropical Cyclones PTC). 

WMO/ESCAP Panel includes the following 13 member countries: 

1. India, 

2. Bangladesh, 

3. Iran, 

4. Maldives, 

5. Myanmar, 

6. Oman, 

7. Pakistan, 

8. Qatar, 

9. Saudi Arabia, 

10. Sri Lanka 

11. Thailand 

12. United Arab Emirates 

13. Yemen 

• New Delhi is also mandated to name the Tropical Cyclones developing over the north Indian Ocean 

(NIO) including the Bay of Bengal (BoB) and the Arabian Sea (AS). 

• The tropical cyclones forming over different Ocean basins are named by the concerned RSMCs & 

TCWCs. 

• For north Indian Ocean including Bay of Bengal and Arabian Sea, the RSMC, New Delhi assigns the name 

to tropical cyclones following a standard procedure. 

What is the use of Naming of Tropical Cyclones? 

Naming of Tropical Cyclones helps the scientific community, disaster managers, media and general masses to 

• identify each individual cyclone. 

• create awareness of its development. 

• remove confusion in case of simultaneous occurrence of TCs over a region 
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• remember a TC easily 

• rapidly and effectively disseminate warnings to much wider audience. 

Criteria Adopted for Naming Cyclones 

1. The proposed name should be neutral to (a) politics and political figures (b) religious believes, (c) 

cultures and (d) gender 

2. Name should be chosen in such a way that it does not hurt the sentiments of any group of population 

over the globe 

3. It should not be very rude and cruel in nature 

4. It should be short, easy to pronounce and should not be offensive to any member 

5. The maximum length of the name will be eight letters 

6. The proposed name should be provided alongwith its pronunciation and voice over 

7. The Panel reserves the right to reject any name, if any of the criteria above is not satisfied. 

8. The finalised names may also be reviewed during the course of time of implementation with the 

approval of PTC in its annual session, in case any reasonable objection is raised by any member 

9. The names of tropical cyclones over the north Indian Ocean will not be repeated. Once used, it will cease 

to be used again. 

Tropical cyclone 

• A tropical cyclone is a rapidly rotating storm system characterized by a low-pressure center, a closed 

low-level atmospheric circulation, strong winds, and a spiral arrangement of thunderstorms that 

produce heavy rain or squalls. 

• Depending on its location and strength, a tropical cyclone is referred to by different names: 

• Cyclones in the Indian Ocean 

• Hurricanes in the Atlantic 

• Typhoons in the Western Pacific and the South China Sea 

• Willy-willies in Western Australia 
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• “Tropical” refers to the geographical origin of these systems, which form almost exclusively over 

tropical seas. 

• “Cyclone” refers to their winds moving in a circle, whirling round their central clear eye, with their 

winds blowing counterclockwise in the Northern Hemisphere and clockwise in the Southern 

Hemisphere. 

• The opposite direction of circulation is due to the Coriolis effect. 

Formation of Tropical Cyclones 

 

• Tropical cyclones typically form over large bodies of relatively warm water. 

• They derive their energy through the evaporation of water from the ocean surface, which ultimately 

recondenses into clouds and rain when moist air rises and cools to saturation. 

• Water takes up heat from the atmosphere to change into vapour. 

http://www.pmias.in/


 

31 PM IAS ACADEMY 
www.pmias.in                                           CREATIVE THOUGHT AND ACTION 

 

• When water vapour changes back to liquid form as raindrops, this heat is released to the atmosphere. 

• The heat released to the atmosphere warms the air around. 

• The air tends to rise and causes a drop in the pressure. 

• More air rushes to the centre of the storm. 

• This cycle is repeated. 

BEIJING NAMES ISLANDS IN DISPUTED SOUTH CHINA SEA 

Why in news? 

China on Tuesday (Apr 21) defended its naming of 80 islands and other geographical features in the South 

China Sea in a move likely to anger neighbours as the country asserts its territorial claims. 

Details 

 

• A joint announcement of the names on Sunday from the Ministry of Natural Resources and the Ministry 

of Civil Affairs came a day after China established new administrative districts for the contested Spratly 

and Paracel island chains. 

• The notice listed the Chinese names and coordinates of 80 islands, reefs, seamounts, shoals and ridges, 

55 of them submerged in water. 

• China last released such a list in 1983 when it named 287 geographical features across the disputed 

waterway. 

• Beijing has repeatedly asserted its sovereignty in the sea despite rival claims by Vietnam, Taiwan, 

Malaysia and other nations. 

Criticism of China’s move and views of other countries 

• No state can claim sovereignty over underwater features unless they are within 12 nautical miles of 

land. So, it can be claimed that China is ignorant of this or deliberately trying to overturn international 

law. 
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• China has ratified the UN Convention on the Law of the Sea (UNCLOS) which is very clear on what states 

can and cannot claim as territory. Yet China seems to be going against UNCLOS by asserting sovereignty 

in very faraway places. 

• In recent years, Beijing has stepped up its territorial claims in the South China Sea by building artificial 

islands and a heavy military presence, making it a flashpoint for geopolitical tensions. 

• Vietnam claimed the move “seriously violated” its territorial sovereignty in the area. 

• The United States warned China not to take advantage of the coronavirus pandemic to assert itself in 

the South China Sea. 

Where is South China Sea? 

 

• The South China Sea is a marginal sea that is part of the Pacific Ocean that extends from the Strait of 

Malacca in the southwest, to the Strait of Taiwan in the northeast. 

• The littoral countries of the South China Sea are China, Taiwan, Philippines, Malaysia, Brunei, Indonesia, 

Singapore, Cambodia, Thailand, and Vietnam. 

Significance of South China Sea as a Geopolitical Water Body 
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• It is the connecting link between the Indian Ocean and the Pacific Ocean. (Strait of Malacca) 

• The South China Sea is a busy international waterway, one of the main arteries of global trade worth 

more than $5 trillion and is growing year on year. According to the United Nations Conference on Trade 

and Development (UNCTAD) one-third of the global shipping passes through it. 

• South China Sea has one-third of the entire world’s marine biodiversity and has significant fisheries as a 

huge contributor to food security in the region. 

• Oil and gas reserves beneath the South China Sea are also believed to exist 

• It is a rich source of hydrocarbons and natural resources. 

• It contains numerous shoals, reefs, atolls and islands. The Paracel Islands, the Spratly Islands and the 

Scarborough Shoal are the most important. 

Dispute in the South China Sea 
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• The South China Sea is an area of growing conflicts due to territorial claims by different countries. 

• With respect to the Spratly Islands, different geographic features are reportedly occupied by claimants 

such as Taiwan, Vietnam, the Philippines, China, and Malaysia. 

• The Paracels Islands are claimed by China, Vietnam, and Taiwan. 

LOW PRESSURE AREA OVER SOUTH ANDAMAN SEA 

Why in news? 

• According to the Cyclone Warning Division of the India Meteorological Department, a Low-Pressure 

area has formed over south Andaman Sea and adjoining southeast Bay of Bengal in the morning hours 

of 01st May 2020. 

• Its intensification is expected to be slow and delayed. 

Why in news? 

• As per the forecast guidance from various numerical weather prediction models and the environmental 

and thermo-dynamical conditions prevailing over the region, a Low-Pressure Area is very likely to form 

over South Andaman Sea and neighbourhood around 30th April 2020. 

• It is very likely to intensify further during subsequent 48 hours and very likely to move north-

northwestwards initially and then north-northeastwards along & off Andaman & Nicobar Islands during 

30th April – 3rd May 2020. 

• The Cyclone Warning Division of the India Meteorological Department says that the system is under 

continuous surveillance and the concerned state governments are being informed regularly. 

Adverse weather that might be caused around Andaman & Nicobar Islands 

• Rainfall:  Light to moderate rainfall at many places with heavy falls at isolated places is very likely over 

Nicobar Islands. 

• Wind warning: Squally winds, speed reaching 40-50 kmph gusting to 60 kmph are likely to prevail. 
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• Sea condition: Sea conditions will be rough to very rough. 

• Fishermen Warning: The fishermen are advised not to venture into the Sea along & off north Sumatra 

coast, Andaman Sea and adjoining areas of southeast & east central Bay of Bengal from 30th April to 3rd 

May 2020. 

Andaman Sea: 

 

• The Andaman Sea is a marginal sea of northeastern Indian Ocean bounded by the coastlines of 

Myanmar and Thailand along the Gulf of Martaban and west side of the Malay Peninsula, and separated 

from the Bay of Bengal to its west by the Andaman Islands and the Nicobar Islands. 

• Its southernmost end is defined by Breueh Island, an island just north of Sumatra, and communicates 

with the Malacca Strait. 

Low-pressure area 

• A low-pressure area, low area or low is a region on the topographic map where the air pressure is lower 

than that of surrounding locations. 

• Low-pressure systems form under areas of wind divergence that occur in the upper levels of the 

atmosphere. 

• The formation process of a low-pressure area is known as cyclogenesis. 

• Within the field of meteorology, atmospheric divergence aloft occurs in two areas. 

• The first area is on the east side of upper troughs, which form half of a Rossby wave within the 

Westerlies (a trough with large wavelength that extends through the troposphere). 

• A second area of wind divergence aloft occurs ahead of embedded shortwave troughs, which are of 

smaller wavelength. 
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• Diverging winds aloft ahead of these troughs cause atmospheric lift within the troposphere below, 

which lowers surface pressures as upward motion partially counteracts the force of gravity. 

 

How are Low-Pressure Areas formed? 

• Thermal lows form due to localized heating caused by greater sunshine over deserts and other land 

masses. 

• Since localized areas of warm air are less dense than their surroundings, this warmer air rises, which 

lowers atmospheric pressure near that portion of the Earth’s surface. 

• Large-scale thermal lows over continents help drive monsoon circulations. 

• Low-pressure areas can also form due to organized thunderstorm activity over warm water. 

INDIA ON PAKISTAN’S ELECTIONS IN GILGIT BALTISTAN 

Why in news? 

The Ministry of External Affairs (MEA) issued a “strong protest” on 4th May over an order by the Pakistan 

Supreme Court allowing the Imran Khan government to hold elections in the region of Gilgit-Baltistan of 

Pakistan-occupied Kashmir (PoK). 

Details 

The government said it had issued a demarche to protest what it called Pakistan’s attempt to make “material 

changes” to the disputed area, by bringing federal authority to Gilgit-Baltistan (G-B), which has functioned as a 

“provincial autonomous region” since 2009. 

On April 30 the Supreme Court in Islamabad had allowed the government to organise general elections in G-B, 

and to set up a caretaker government there before that. 

What does India have to say about it? 

• The Government of Pakistan or its judiciary has no locus standi on territories illegally and forcibly 

occupied by it. 
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• India completely rejects such actions and continued attempts to bring material changes in Pakistan 

occupied areas of the Indian territory of Jammu & Kashmir. Instead, Pakistan should immediately 

vacate all areas under its illegal occupation. 

• India’s reaction is consistent with previous objections it has voiced against elections in G-B and in other 

parts of Pakistan-occupied Kashmir, which it refers to as “Azad Jammu Kashmir (AJK)”. 

• India also pointed out that G-B and PoK are an “integral part of India” along with the rest of Jammu and 

Kashmir, and referred to the Parliament resolution to this effect in 1994. 

Pakistan’s Response to India’s objection 

• Pakistan’s Ministry of Foreign Affairs (MoFA) responded that this was a response to India’s Abrogation 

of article 370 – which Pakistan claims is illegal and in clear violation of UNSC resolutions. 

• According to Pakistan- The entire State of Jammu and Kashmir is a “disputed” territory and is 

recognised as such by the international community. 

Gilgit-Baltistan 
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• Gilgit-Baltistan is a region administered by Pakistan as an administrative territory, and constituting the 

northern portion of the larger Kashmir region which has been the subject of a dispute between India 

and Pakistan since 1947, and between India and China from somewhat later. 

• Gilgit-Baltistan is part of the greater Kashmir region, which is the subject of a long-running conflict 

between Pakistan and India. 

• The territory shares a border with “Pakistan administered Kashmir” (Called Azad Kashmir by Pakistan) 

and union territories of Jammu and Kashmir (union territory) and Ladakh separated from it by the Line 

of Control. 

• Pakistan is a federation that comprises four provinces: Punjab, Khyber Pakhtunkhwa, Sindh and 

Balochistan and three territories: Islamabad Capital Territory, Gilgit–Baltistan and Azad Kashmir 

(according to Pakistan). 

 

 

NEW ROAD TO KAILASH MANSAROVAR 

Why in news? 

Defence Minister Rajnath Singh on Friday dedicated to the nation a new 80-km road in Uttarakhand which 

connects close to the Line of Actual Control (LAC) and opens a new route for Kailash Mansarovar yatra via 

Lipulekh Pass, significantly reducing the travel time for yatris. 

Contents: 

1. Kailash – Mansarovar Yatra Route from Dharchula to Lipulekh (China Border) Completed 

2. Indian Red Cross Society completed 100 years 

3. INR – USD Futures and Options contracts in the International Exchanges at GIFT-IFSC 

4. India & AIIB sign agreement for $500 million COVID-19 support 

 

KAILASH – MANSAROVAR YATRA ROUTE FROM COMPLETED 

Focus: GS-I Geography 

Why in news? 

Border Roads Organisation (BRO) has completed the road connectivity from Dharchula to Lipulekh (China 

Border) famously known as Kailash-Mansarovar Yatra Route. 

Details: 

• The Darchula – Lipulekh road is an extension of Pithoragarh-Tawaghat-Ghatiabagarh road. 

• It originates from Ghatiabagarh and terminates at Lipulekh Pass, the gateway to Kailash Mansarovar. In 

this 80 Km road, the altitude rises from 6000 feet to 17,060 feet. 

• With the completion of this project, the arduous trek through treacherous high-altitude terrain can now 

be avoided by the Pilgrims of Kailash MansarovarYatra and the period of journey will be reduced by 

many days. 
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• At present, the travel to Kailash Mansarovar takes around two to three weeks through Sikkim or Nepal 

routes. Lipulekh route had a trek of 90 Km through high altitude terrain and the elderly yartris faced lot 

of difficulties. Now, this yatra will get completed by vehicles. 

Old route of Kailash MansarovarYatra: 

 

New route of Kailash MansarovarYatra: 

 

Background: 

• Pilgrims from India can reach Kailash Mansarovar through three routes — via Sikkim, Uttarakhand and 

Kathmandu in Nepal — all of which are long and arduous. 
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• The route via Uttarakhand involves three stretches. The first stretch is a 107.6 km-long road 

from Pithoragarh to Tawaghat, the second is from Tawaghat to Ghatiabgarh on a 19.5-km single lane, 

and the third stretch is the 80 kms from Ghatiabgarh to Lipulekh Pass at the China border, which can 

only be traversed on foot. This stretch till the India-China pass takes five days to cover. 

• The BRO is converting the second stretch into a double lane road, and is building a new road on the 

third stretch to allow vehicles. It has so far completed 76 km of the 80-km stretch, cutting travel time to 

just two days by a vehicle. 

• On crossing the International Border into China, pilgrims must walk another 5 km, followed by a road 

journey of 97 km and the final 43 km-parikrama around Mount Kailash. 

 

Travel to Kailash 

• The Kailash-Mansarovar road alignment is along the Kali river, which is the boundary between India 

and Nepal. 

• The end point of road is at Lipulekh Pass, a tri-junction of India, China and Nepal. 

• The yatra is organised by the Ministry of External Affairs and the journey beyond the International 

Border is overseen by Chinese authorities. 

Kailash-Mansarovar:  

• Kailash Manasarovar, the Hindu holy site located in Tibet. Every year, the Indian pilgrims have a visit to 

this holy site. 

• Kailash Manasarovar, a pilgrimage for the followers of four religions, is the toughest pilgrimage in the 

world. 
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• Situated some 20 km from the Mt Kailash, the lake Manasarovar further holds a prime significance in 

the mythology. 

• This region sees an inception of four of the prime rivers namely Sutlej, Indus, Brahmaputra and Karnati. 

• Kailash Mansarovar Yatra is known for its cultural significance, religious value, physical beauty and 

thrilling nature. 

• Holding importance for the Hindus as the abode of Lord Shiva, it embraces religious importance also for 

the Buddhists and the Jains. 

• The Kailash Manasarovar Yatra is arranged by the Government of India, Ministry of External 

Affairs beginning early May/early June to September. 

About the Manasarovar lake  

• It is located near the foot of the Mount Kailash and its waters are replenished by the Kailash Glaciers in 

the Tibet Autonomous Region, China.  

• Lake Manasarovar lies at an elevation of 4590 m above the mean sea level. This is relatively unknown 

for a freshwater lake, though higher and larger saline water lakes exist in the Tibetan Plateau.  

• The Kailash Mansarovar lake holds a highly revered sacred place in four religions (Bon, Buddhism, 

Hinduism, and Jainism) and is the site of an annual pilgrimage undertaken by Indian citizens known as 

the Kailash Mansarovar Yatra.  

• The Mansarovar Lake, along with its nearby saline counterpart, the Rakshas-Tal lake were parts of the 

Sutlej Basin in the past but are now separated due to tectonic activity. 

NO VIOLATION OF AIR SPACE AT PANGONG TSO LAKE: IAF 

Why in news? 

Helicopters of the Chinese People’s Liberation Army (PLA) came close to the border during the face-off with the 

Indian Army near Pangong Tso lake in Eastern Ladakh. 

As per existing agreements between India and China, operation of fighter aircraft and armed helicopters is 

restricted to a distance from the LAC. 

According to the ‘Agreement on Maintenance of Peace and Tranquillity along the LAC in India-China Border 

Area’ of 1996, “combat aircraft (to include fighter, bomber, reconnaissance, military trainer, armed helicopter 

and other armed aircraft) shall not fly within 10 km of the LAC.” 

Pangong Tso 

• Pangong Tso or Pangong Lake is an endorheic lake in the Himalayas situated at a height of about 

4,350m. 

• It is 134 km (83 mi) long and extends from India to the Tibetan Autonomous Region, China. 

• Approximately 60% of the length of the lake lies within the Tibetan Autonomous Region. 

• It is NOT a part of the Indus river basin area and geographically a separate landlocked river basin. 

• The lake is in the process of being identified under the Ramsar Convention as a wetland of international 

importance. 
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Extra bits: Endorheic basin 

An endorheic basin is a limited drainage basin that normally retains water and allows no outflow to other 

external bodies of water, such as rivers or oceans, but converges instead into lakes or swamps, permanent or 

seasonal, that equilibrate through evaporation. 

Such a basin may also be referred to as a closed or terminal basin or as an internal drainage system or interior 

drainage basin. 

DIAMER-BHASHA DAM: CLAIMS OVER GILGIT-BALTISTAN 

Why in news? 

• India on 14th May 2020 opposed a move by Pakistan and China to build a major hydropower plant in the 

Gilgit-Baltistan region, saying it has shared its concerns regarding such projects with both countries. 

• The Pakistan government on, 13th May 2020, signed a Rs 442-billion contract with a joint venture 

formed by China Power and the Frontier Works Organisation (FWO), a commercial arm of the Pakistani 

military, for constructing the Diamer-Bhasha dam. 

• Indian Ministry of External Affairs reminded China about India’s claims over the territory of Gilgit-

Baltistan under Pakistan’s control. 

Details 

• The eight million-acre feet reservoir with a height of 272 metres is set to be the world’s tallest roller 

compact concrete (RCC) dam. 

• The Indian Ministry of External Affairs said that the Gilgit-Baltistan region is part of the erstwhile state 

of Jammu and Kashmir that was illegally occupied by Pakistan. 
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• The MEA Spokesperson asserted that India’s position is that the entire territory of the union territories 

of Jammu and Kashmir and Ladakh have been, are, and will continue to be an integral and inalienable 

part of India. 

• India has consistently conveyed protest and shared concerns with both China and Pakistan on all such 

projects in the Indian territories under Pakistan’s illegal occupation. 

Diamer Bhasha Dam 

 

• The Diamer Bhasha Dam (DBD) is being built by Pakistan on Indus river in Gilgit-Baltistan region, its 

construction was suggested as far back as 1980. 

• While both World Bank and the Asian Development Bank (ADB) have refused to fund the project due to 

India’s objections, China has come forward to fund and build the project. 

Issues to be seriously considered 
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• China’s approach towards transnational rivers has serious ecological implications as the DBD is located 

in ecologically fragile seismic belt. 

• Projects such as the DBD will enable China to exploit resources under Pakistan’s control and take up 

projects overseas in times of lowering domestic demand. 

• Such projects being initiated in the PoK region with China’s backing shows that there is an emerging 

Sino-Pakistan axis on the Indus waters. 

• India’s limited number of projects have been blocked by Pakistan’s repeated challenges in the past. 

DEKHO APNA DESH: ‘BENGAL BY THE HIMALAYAS’ 

Why in news? 

Dekho ApnaDesh webinar on 2nd May 2020 was titled: ‘Bengal by the Himalayas’. 

Highlights were: attractions of Darjeeling, the history of Darjeeling Tea, story Darjeeling Himalayan Railway 

(DHR). 

Background: 

Darjeeling tea is a tea grown in the Darjeeling district, Kalimpong District in West Bengal, India, and widely 

exported and known. 

Darjeeling tea became the first Indian product to receive a GI tag, in 2004–05. 

Darjeeling in history:  

• Up until the early 18th century, Darjeeling was a part of the Kingdom of Sikkim. 

• Sikkim was ruled by the Chogyals of the Namgyal dynasty who were hereditary monarchs. 

• In February 1829, Captain Lloyd spent a few days in Darjeeling which was then known as the ‘Old 

Gorkha station of Darjeeling’. 

• Darjeeling was then a deserted place with hardly any inhabitants. The cool climate of the region 

impressed Captain Lloyd of the suitability of the place to be converted into a sanatorium (a place where 

ailing officers could go to recuperate). 

• Lord Bentinck, when apprised of the proposal by the now General Lloyd, asked him to negotiate with 

the ruler of Sikkim. 

• General Lloyd negotiated with Sikkim’s monarch and as a friendly gesture, Darjeeling was given to the 

Company. 

• New crops were introduced like orange, potato, cardamom, cinchona and most famously, tea. 

• It was Dr. Campbell who discovered that tea did well in this climate, and from 1847 tea nurseries were 

established by the government. 

• Several tea plantations came up and today, Darjeeling Tea is famous throughout the world. 

• Darjeeling is today a part of West Bengal state. Darjeeling District has a partial autonomous status 

within the state. 

• It is one of the main epicentres of the Gorkhaland movement. 
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LOW PRESSURE AREA MAY INTENSIFY INTO CYCLONIC STORM 

Why in news? 

• A Low-Pressure Area had formed over southeast Bay of Bengal and adjoining south Andaman Sea and it 

is very likely to concentrate into a Depression over central parts of south Bay of Bengal on May 15th 

and further intensify into a Cyclonic Storm over southwest and adjoining west-central Bay of Bengal by 

May 16th. 

• Wind speed is likely to increase further becoming Gale force winds speed reaching 65-75 kmph gusting 

to 85 kmph. 

• Fishermen are advised not to venture into South and Central Bay of Bengal. 

How are Cyclones Formed? 

 

• Tropical cyclones typically form over large bodies of relatively warm water. Warm water > Evaporation 

> Rising up of air > Low Pressure area. 

• They derive their energy through the evaporation of water from the ocean surface, which ultimately re-

condenses into clouds and rain when moist air rises and cools to saturation. 

• Water takes up heat from the atmosphere to change into vapour. 

• When water vapour changes back to liquid form as raindrops, this heat is released to the atmosphere. 

• The heat released to the atmosphere warms the air around. 

• The air tends to rise and causes a drop in the pressure. 

• More air rushes to the centre of the storm. 

• This cycle is repeated. 

Why are Cyclones formed in a spiralling pattern? 

• Simple answer is: Coriolis Effect. 
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• The Coriolis Effect causes any moving body on the rotating Earth to turn to the Right (clockwise) in the 

Northern Hemisphere and to the Left (counter clockwise) in the Southern Hemisphere. 

• In Low-Pressure zones where air ascends, like in case of a cyclone, winds blowing from areas of high 
pressure inside towards areas of low pressure, are Deflected to the Right in Northern Hemisphere and 

to the Left in the Southern Hemisphere. 

• Since they are deflected, they don’t arrive straight into the low-pressure zone, but instead end 

up circling around the low-pressure zone. 

 

What is a Low-pressure area? 

• A low-pressure area, low area or low is a region on the topographic map where the air pressure is lower 

than that of surrounding locations. 

• Low-pressure systems form under areas of wind divergence that occur in the upper levels of the 

atmosphere. 

• The formation process of a low-pressure area is known as cyclogenesis. 

• Within the field of meteorology, atmospheric divergence aloft occurs in two areas. 

• The first area is on the east side of upper troughs, which form half of a Rossby wave within the 

Westerlies (a trough with large wavelength that extends through the troposphere). 

• A second area of wind divergence aloft occurs ahead of embedded shortwave troughs, which are of 

smaller wavelength. 

• Diverging winds aloft ahead of these troughs cause atmospheric lift within the troposphere below, 

which lowers surface pressures as upward motion partially counteracts the force of gravity. 

How are Low-Pressure Areas formed? 
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• Thermal lows form due to localized heating caused by greater sunshine over deserts and other land 

masses. 

• Since localized areas of warm air are less dense than their surroundings, this warmer air rises, which 

lowers atmospheric pressure near that portion of the Earth’s surface. 

• Large-scale thermal lows over continents help drive monsoon circulations. 

• Low-pressure areas can also form due to organized thunderstorm activity over warm water. 

Tropical cyclone 

• A tropical cyclone is a rapidly rotating storm system characterized by a low-pressure center, a closed 

low-level atmospheric circulation, strong winds, and a spiral arrangement of thunderstorms that 

produce heavy rain or squalls. 

• Depending on its location and strength, a tropical cyclone is referred to by different names: 

• Cyclones in the Indian Ocean 

• Hurricanes in the Atlantic 

• Typhoons in the Western Pacific and the South China Sea 

• Willy-willies in Western Australia 

 

• “Tropical” refers to the geographical origin of these systems, which form almost exclusively over 

tropical seas. 

• “Cyclone” refers to their winds moving in a circle, whirling round their central clear eye, with their 

winds blowing counterclockwise in the Northern Hemisphere and clockwise in the Southern 

Hemisphere. 

• The opposite direction of circulation is due to the Coriolis effect. 

SUPER CYCLONE AMPHAN 

Why in news? 

The storm system in the Bay of Bengal, Amphan, developed into a super cyclone on 18th May 2020 and is 

expected to make landfall along the West Bengal-Bangladesh coast on 20th May 2020, according to the Indian 

Meteorological Department. 

Details 
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• Windspeeds are expected to hit 240 kmph and extensive damage along the coast is expected in Odisha 

and West Bengal. 

• By the time it makes landfall in West Bengal, Amphan is expected to tone down into a category 4 

Extremely Severe Cyclonic (ESC) storm with wind speed of 165-175 kmph and gusting to 195 kmph. 

• Amphan is expected to bring “heavy to extremely heavy rainfall” over Gangetic West Bengal and heavy 

to very heavy rainfall over north coastal Odisha on May 19 and 20. 

Warnings Include: 

1. Extensive damage to all types of kutcha houses 

2. Some damage to old badly-managed pucca structures 

3. Potential threat from flying objects 

4. Extensive uprooting of communication and power poles 

5. Disruption of rail/road link 

6. Extensive damage to standing crops, plantations, orchards. 

Contents 

1. Severe Cyclonic Storm ‘AMPHAN’ 

2. Advance of southwest monsoon 

3. Invalid FASTag to be charged double toll Fee 

4. NIF’s Challenge COVID-19 Competition (C3) 

 

SEVERE CYCLONIC STORM ‘AMPHAN’ 

Focus: GS-I Geography, Prelims 

Why in news? 

• The Very Severe Cyclonic Storm ‘AMPHAN’ (pronounced as UM-PUN) over central parts of South Bay of 

Bengal moved northwards on 17th May, 2020. 

• It is very likely to intensify further into an Extremely Severe Cyclonic Storm during next 24 hours. 

• It is very likely to move nearly northwards slowly during next 12 hours and then re-curve north-

northeastwards and move fast across northwest Bay of Bengal and cross West Bengal – Bangladesh 

coasts by 20th May 2020 as a Very Severe Cyclonic Storm. 

Tropical Cyclone Scales 

• Tropical cyclones are ranked on one of five tropical cyclone intensity scales, according to their 

maximum sustained winds and which tropical cyclone basin(s) they are located in. 

• Any tropical cyclone that develops within the North Indian Ocean between 100°E and 45°E is 

monitored by the India Meteorological Department (IMD, RSMC New Delhi). 

Classification in North Indian Ocean 
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• The lowest official classification used in the North Indian Ocean is a Depression, which has 3-minute 

sustained wind speeds of between 17–27 kn. 

• A Deep Depression has winds between 28–33 kn. 

• When it develops gale-force wind speeds of between 34–47 kn, it is classified as Cyclonic Storm and 

assigned a name by the IMD. 

• Very Severe Cyclonic Storms have hurricane-force winds of 64–89 kn (73–102 mph; 118–166 km/h). 

• Extremely Severe Cyclonic Storms have hurricane-force winds of 90–119 kn (166–221 km/h, 104–137 

mph). 

• The highest classification used in the North Indian Ocean is a Super Cyclonic Storm, which have 

hurricane-force winds of above 120 kn (138 mph; 222 km/h) 

HOTTER OCEANS SPAWN SUPER CYCLONES 

Why in news? 

Meteorologists and Atmospheric Science Experts say: Higher than normal temperatures in the Bay of Bengal 

(BoB) may be whetting ‘super cyclones’ and the lockdown, indirectly, may have played a role. 

Super cyclone Amphan that is barrelling towards West Bengal is the strongest storm to have formed in the BoB 

since the Super Cyclone of 1999. 

Warmer waters Leading to Super Cyclone 

• Cyclones gain their energy from the heat and moisture generated from warm ocean surfaces. 

• The BoB has posted record summer temperatures a fall-out, as researchers have warned, of global 

warming from fossil fuel emissions that has been heating up oceans. 

http://www.pmias.in/


 

50 PM IAS ACADEMY 
www.pmias.in                                           CREATIVE THOUGHT AND ACTION 

 

• Cyclone Amphan intensified from a category-1 cyclone to category-5 in 18 hours, an unusually quick 

evolution, fuelled by high temperatures in the BoB. 

Lockdown impact 

• the elevated ocean temperatures this year could, in part, be explained by the lockdown. 

• Reduced particulate matter emissions during the lockdown meant fewer aerosols, such as black carbon, 

that are known to reflect sunlight and heat away from the surface. 

• Every year, increased particulate pollution from the Indo-Gangetic plains is transported towards the 

BoB and this also influences the formation of clouds over the ocean. 

INLAND WATER TRANSIT AND TRADE BETWEEN INDIA AND BANGLADESH 

Why in news? 

• The Standing Committee on the Protocol and the Shipping Secretary level Talks are the institutional 

arrangements between the two friendly neighbors to discuss and make the Protocol more effective. 

• During the discussions between India and Bangladesh at these meetings held in October, 2018 in New 

Delhi and in December, 2019 in Dhaka, key decisions were taken on the extension of protocol routes, 

inclusion of new routes and declaration of new Ports of Call to facilitate trade between the two 

countries. 

• The number of Indo Bangladesh Protocol (IBP) routes are being increased from 8 to 10 and new 

locations are also added to the existing routes. 

• These decisions have been made effective with the signing of 2nd Addendum to the Protocol on 

20th May 2020. 

Background of India-Bangladesh Inland Water Transit 

• People’s Republic of Bangladesh and the Republic of India have a long standing and time-tested 

Protocol on Transit and Trade through inland waterways of both countries. 

• This Protocol, which was first signed in 1972 (immediately after independence of Bangladesh), is a 

reflection of shared history and friendship between the two countries. 

• It was last renewed in 2015 for five years with a provision for its automatic renewal for a further period 

of five years giving long term assurance to various stakeholders. 

• The existing protocol routes include Kolkata-Pandu-Kolkata, Kolkata-Karimganj – Kolkata, Rajshahi-

Dhulian-Rajshahi and Pandu-Karimganj-Pandu. 

• The Inland Waterways Authority of India (IWAI) which came into existence on 27th October 1986 for 

development and regulation of inland waterways for shipping and navigation is the competent 

Authority on Indian Side. 
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Details of Places Added and Changes made 

• Inclusion of Sonamura- Daudkhandi stretch of Gumti river will improve the connectivity of Tripura and 

adjoining States. 

• The operationalization of Rajshahi-Dhulian-Rajshahi Routes and their extension up to Aricha will help 

the augmentation of infrastructure in Bangladesh. 

• Inclusion of Jogigopha in India and Bahadurabad in Bangladesh as new Port of Call will provide 

connectivity to Meghalaya, Assam and Bhutan. Jogigopha also becomes important, since, a Multimodal 

Logistics Park is proposed to be established there. 

• As a path-breaking development, both sides have agreed to introduce trade between Chilmari 

(Bangladesh) and Dhubri (India) through the use of shallow draft mechanized vessels. 

• Inland vessels of both the countries can ply on the designated protocol route and dock at Ports of Call in 

each country, notified for loading/unloading of cargo. 

 

 

AMPHAN LANDFALL PROCESS HAS COMMENCED 
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Why in news? 

• The National Weather Forecasting Centre/Cyclone Warning Divisionof the India Meteorological 

Department said – The Landfall process has commenced for the Super Cyclonic Storm ‘AMPHAN’ 
(pronounced as UM-PUN) and the forward sector of the wall cloud region is entering into land in West 

Bengal. 

• After landfall, the system is likely to move north-eastwards close to Kolkata. 

Structure of a Cyclone 

A cyclone’s center, known in a mature tropical cyclone as the eye, is the area of lowest atmospheric pressure in 

the region. 

Near the center, the pressure gradient force and the force from the Coriolis effect must be in an approximate 

balance, or the cyclone would collapse on itself as a result of the difference in pressure. 

 

The eye 

The eye of the storm is the centre. It’s a relatively calm space. When the eye passes over an area, winds slow 

down and everything feels like it has cleared up. But this is the proverbial calm before the storm, as the part 

that comes after the eye usually inflicts the most damage. 

The eyewall 

This is where the most effective part of a cyclone rests. The eyewall houses extremely high wind speeds, 

causing damage to both lives and property. It is a ring of thunderstorms, and changes in the eye or the eyewall 

affects the storm’s intensity. 

Rainbands 

These are the outer parts of a cyclone where sudden bursts of rain happen. There can also be gaps betwen 

rainbands where no rain or wind occurs. 

Landfall, What happens when a Cyclone reaches land from the ocean? 
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• Tropical cyclones dissipate when they can no longer extract sufficient energy from warm ocean water. 

• A storm that moves over land will abruptly lose its fuel source and quickly lose intensity. 

• A tropical cyclone can contribute to its own demise by stirring up deeper, cooler ocean waters. tropical 

cyclone can contribute to its own demise by stirring up deeper, cooler ocean waters. 

ISRAEL’S HACK OF IRANIAN PORT 

Why in news? 

• Israel was behind a cyber-attack on 9 May that disrupted operations at a major port in Iran. 

• The attack on the computer systems at the Shahid Rajaee port in the strategically important Strait of 

Hormuz was limited in scope, creating traffic jams of delivery trucks and some delays in shipments but 

causing no substantial or lasting damage. 

• Israel and Iran have recently been engaged in an exchange of attempted and successful cyber-attacks. 

Strait of Hormuz 

 

• Strait of Hormuz is the waterway separates Iran and Oman, linking the Persian Gulf to the Gulf of Oman 

and the Arabian Sea. 

• The Strait is 33 km wide at its narrowest point, but the shipping lane is just three km wide in either 

direction. 

• Most crude exported from Saudi Arabia, Iran, the UAE, Kuwait and Iraq – all members of the 

Organization of the Petroleum Exporting Countries (OPEC) – is shipped through this waterway. 

• It is also the route used for nearly all the liquefied natural gas (LNG) produced by the world’s biggest 

LNG exporter, Qatar. 

• Strait of Hormuz marks the most sensitive transportation choke point for global oil supplies. 
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MUMBAI ON CYCLONE RED ALERT 

Why in news? 

• With severe cyclonic storm ‘Nisarga’ expected to cross Maharashtra and Gujarat coasts, the India 

Meteorological Department (IMD) has issued a red alert for Mumbai and neighbouring districts. 

• This will be the first time in History that Mumbai is issued a red alert because of a cyclone. 

Details 

• As per the current forecast, the region between Daman (near Gujarat) and Harihareshwar in Raigad — 

along the Konkan coastline, which encompasses Mumbai — as well as some inland districts of 

Maharashtra, stand to be affected. 

• Scientists said Nisarga, likely to make landfall on June 3 afternoon could inundate low lying areas 

especially in cities like Mumbai and cause structural damage from falling trees and power poles. 

• The IMD forecast also said that Gujarat’s coastal areas of Surat, Navsari, Valsad, Dangs and Bharuch, 

besides Daman, Amreli and Bhavnagar districts in Saurashtra may be affected. 
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FAVOURABLE CONDITIONS FOR SOUTHWEST MONSOON 

Why in news? 

Conditions are becoming favourable for further advancement of Southwest Monsoon into some more parts of 

Central Arabian Sea. 
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Monsoon 

• Monsoon is traditionally defined as a seasonal reversing wind accompanied by corresponding changes 

in precipitation but is now used to describe seasonal changes in atmospheric circulation and 

precipitation associated with the asymmetric heating of land and sea. 

• Usually, the term monsoon is used to refer to the rainy phase of a seasonally changing pattern, although 

technically there is also a dry phase. 

• The term is sometimes incorrectly used for locally heavy but short-term rains. 

• India’s geography and geology are climatically pivotal: the Thar Desert in the northwest and the 

Himalayas in the north work in tandem to create a culturally and economically important monsoonal 

regime. 

• As in much of the tropics, monsoonal and other weather patterns in India can be wildly unstable: 

epochal droughts, floods, cyclones, and other natural disasters are sporadic, but have displaced or 

ended millions of human lives. 

Formation of Southwest monsoon rains 

1. The Thar Desert and adjoining areas of the northern and central Indian subcontinent heat up 

considerably during the hot summers. 

2. This causes a low-pressure area over the northern and central Indian subcontinent. 

3. To fill this void, the moisture-laden winds from the Indian Ocean rush into the subcontinent. 

4. These winds, rich in moisture, are drawn towards the Himalayas. 

5. The Himalayas act like a high wall, blocking the winds from passing into Central Asia, and forcing them 

to rise. 

6. As the clouds rise, their temperature drops, and precipitation occurs. 

 

Branches of Southwest monsoon winds 

The moisture-laden winds on reaching the southernmost point of the Indian Peninsula, due to its topography, 

become divided into two parts: the Arabian Sea Branch and the Bay of Bengal Branch. 
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1. The Arabian Sea Branch of the Southwest Monsoon first hits the Western Ghats of the coastal state of Kerala. 

This makes Kerala the first state in India to receive rain from the Southwest Monsoon. 

2. The Bay of Bengal Branch of Southwest Monsoon flows over the Bay of Bengal heading towards North-East 

India and Bengal, picking up more moisture from the Bay of Bengal. 

The winds arrive at the Eastern Himalayas with large amounts of rain. 

This makes Meghalaya one of the wettest places on Earth. 

Southwest Monsoon season 

• The period June to September is referred to as the ‘Southwest Monsoon’ period which is the principal 

rainy season for the Indian subcontinent. 

• The whole country receives nearly 75% of its rainfall during this period.  

• The total annual rainfall is maximum over the southernmost part of the state. 

Note: Tamil Nadu is considered as a rain shadow region as it lies on the eastern (leaward side) side of western 
ghats.  

A HISTORIC HEAT WAVE ROASTS SIBERIA 

Why in news? 

The climate has been warming rapidly in the Arctic for years, but a heat wave roasting northern Siberia 

recently has been shocking. 

Signs of seriousness 

• Verkhoyansk was best known for sharing the Northern Hemisphere’s cold temperature record — 90 

degrees below zero Fahrenheit, set in 1892, and the same place has now recorded over 37 degrees 

Celsius — possibly the hottest temperature ever recorded above the Arctic Circle. 

• The frozen ground, or permafrost, lies just below the surface across much of Russia. In some areas, 

including northeastern Siberia, the permafrost contains ice. With every hot summer, more of it thaws, 

flooding pastures, twisting roads, destabilising buildings and eroding riverbanks. 

• The thawing permafrost has global consequences because it results in the release of greenhouse gases 

from the decomposition of frozen organic material. 

• The Arctic has been heating over twice as fast as the rest of the world. 

• Above the Arctic Circle, there is no escaping the heat because the sun shines around the clock in the 

summer season. 

14% EXCESS RAIN IN INDIA SO FAR THIS MONSOON 

Why in news? 

Monsoon rainfall since June has been 14% more than what is normal for this time of the year 
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Onset of Monsoon 

• The four-month southwest monsoon season, which brings as much as 70 per cent of the country’s 

annual rainfall, officially begins on June 1, with the onset over Kerala, and ends on September 30. 

• It takes about a month and half after onset on the Kerala coast to cover the entire country, and about a 

month, beginning from the north western parts of the country on Sept. 1 to withdraw completely. 

IMPACT OF MONSOONS ON LIFE IN INDIA 

Positive 
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• Agricultural prosperity of India depends very much on timely and adequately distributed rainfall. If it 

fails, agriculture is adversely affected particularly in those regions where means of irrigation are not 

developed. 

• Regional variations in monsoon climate help in growing various types of crops. 

• Regional monsoon variation in India is reflected in the vast variety of food, clothes and house types. 

• Monsoon rain helps recharge dams and reservoirs, which is further used for the generation of hydro-

electric power. 

• Winter rainfall by temperate cyclones in north India is highly beneficial for Rabi crops. 

Negative 

• Variability of rainfall brings droughts or floods every year in some parts of the country. 

• Sudden monsoon burst creates a problem of soil erosion over large areas in India. 

• In hilly areas sudden rainfall brings landslide which damages natural and physical 

infrastructure subsequently disrupting human life economically as well as socially. 

CARBON ENRICHMENT OF THE UNIVERSE 

Why in news? 

A recent study has provided new insights on the origins of the carbon in our galaxy. 

Why study Carbon? 

• Carbon is essential for life. It is the building block of all the complex organic molecules that our body 

need. 

• It is known that all the carbon in the Milky Way came from dying stars that ejected the element into 

their surroundings. 

How does carbon come from stars? 

• Most stars except the most massive ones turn into white dwarfs. 

• When the massive ones die, they go with a spectacular bang known as the supernova. 

• Both low-mass and massive stars eject their ashes into the surroundings before they end their lives. 

• And these ashes contain many different chemical elements, including carbon. 

How is it synthesized? 

• Both in low-mass stars and in massive stars carbon is synthesized in their deep and hot interiors 

through the triple-alpha reaction that is the fusion of three helium nuclei. 

• In low-mass stars, the newly synthesized carbon is transported to the surface [from the interiors] via 

gigantic bubbles of gas and from there injected into the cosmos through stellar winds. 

• Massive stars enrich the interstellar medium with carbon mostly before the supernova explosion, when 

they also experience powerful stellar winds. 

Findings of the news research 

• The new research suggests that white dwarfs may shed more light on carbon’s origin in the Milky Way. 
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• The researchers measured the masses of the white dwarfs, derived their masses at birth, and from there 

calculated the “initial-final mass relation”. 

• The IFMR is a key astrophysical measure that integrates information of the entire life cycles of stars. 

• They found that the relationship bucked a trend — that the more massive the star at birth, the more 

massive the white dwarf left at its death. 

• So far, stars born roughly 1.5 billion years ago in our galaxy were thought to have produced white 

dwarfs about 60-65% the mass of our Sun. 

What explains this? 

• From an analysis of the initial-final mass relation around the little kink, the researchers drew their 

conclusions about the size range for the stars that contributed carbon to the Milky Way. 

• Stars more massive than 2 solar masses, too, contributed to the galactic enrichment of carbon. 

• Stars less massive than 1.65 solar masses did not. In other words 1.65-Msun [1.65 times the mass of the 

Sun] represents the minimum mass for a star to spread its carbon-rich ashes upon death. 

PUNJAB FARMERS FIND A BETTER WAY TO GROW PADDY 

Why in news? 

Many farmers in Punjab chose the direct seeding method for the crop during COVID-19. 

More about news 

Farmers and agricultural experts say that large scale use of DSR to plant paddy could solve the staggering 

problem of stubble burning, a key cause of air pollution across the northern region. 

What is ‘Direct Seeding of Rice’ (DSR)? 

• In transplanting, farmers prepare nurseries where the paddy seeds are first sown and raised into young 

plants. 

• These seedlings are then uprooted and replanted later in the main field. 

• In DSR, there is no nursery preparation or transplantation. The seeds are instead directly drilled into 

the field by a tractor-powered machine. 

What is the main advantage of DSR? 

• The most important advantage is water saving. Unlike in transplanted paddy, where watering has to be 

done practically daily to ensure flooded conditions in the first three weeks. 

• The second savings, relevant in the present context, is that of labour. About three labourers are 

required to transplant one acre of paddy at almost Rs 2,400 per acre. 

• As against this, the cost of herbicides under DSR will not exceed Rs 2,000 per acre. 

Limitations of DSR 

• The main issue is the availability of herbicides. 

• The seed requirement for DSR is also higher, at 8-10 kg/acre, compared to 4-5 kg in transplanting. 

• Further, laser land levelling, which is expensive is compulsory in DSR. Whereas it is not so in 

transplanting. 
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• The yields are as good as from normal transplanting, but one need to sow by the first fortnight of June. 

The plants have to come out properly before the monsoon rains arrive. 

• There is no such problem in transplanting, where the saplings have already been raised in the nursery. 

The kharif crops include rice, maize, sorghum, pearl millet/bajra, finger millet/ragi (cereals), arhar (pulses), 

soyabean, groundnut (oilseeds), cotton etc.  

The rabi crops include wheat, barley, oats (cereals), chickpea/gram (pulses), linseed, mustard (oilseeds) 

etc.  Kindly make a note of this. 

MIZORAM QUAKE ZONE 

Why in news? 

• Mizoram experienced at least eight moderate earthquakes between June 21 and July 9. The tremors 

ranged from 4.2 to 5.5 on the Richter scale 

• The epicentre of most of these quakes was beneath Champhai district bordering Myanmar, 

• Mizoram’s zone of “scary” earthquakes is caught between two subterranean faults, a geologist assigned 

to make a preliminary study 

 

What are Earthquake swarms 

• It is a series of many (sometimes thousands) low magnitude earthquakes without a discernible main 

shock. 

• They occur in a localised region and over a period of time ranging from days, weeks to even months, 

without a clear sequence of foreshocks, main quakes and aftershocks. 
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• When seismic energy piles up inside the Earth and is released in small amounts from certain points, 

such a series of earthquakes can occur 

Do these small earthquakes foretell a bigger one? 

• Earthquakes of magnitude 4 or below hardly cause any damage anywhere and are mostly 

inconsequential for practical purposes. 

• Thousands of such earthquakes are recorded around the world every year, and most of them are 

uneventful. 

• They certainly do not signal any big upcoming even 

• When a big event happens, all the smaller earthquakes that have occurred in that region in the near past 

are classified as foreshocks. 

• The description does not exist before any big earthquake has happened. 

• So, the talk of these being foreshocks of a big earthquake in Delhi have no basis at all. 

• A big earthquake might still occur, which no can rule out. But they cannot be predicted. So to say that 

these small earthquakes are precursors to the big one is totally unscientific. 

Earthquake 

•  An earthquake  is shaking of the earth. It is a natural event. It is caused due to release of energy, which 

generates waves that travel in all directions. 

• The release of energy occurs along a fault. Rocks along a fault tend to move in opposite directions. This 

causes a release of energy, and the energy waves travel in all directions. 

• The point where the energy is released is called the focus of an earthquake, alternatively, it is called 

the hypocentre. 

• The point on the surface, nearest to the focus, is called epicentre. It is the first one to experience the 

waves. It is a point directly above the focus. 

 

Earthquake Waves 
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• All natural earthquakes take place in the lithosphere. 

• Earthquake waves are basically of two types  body waves and surface waves.  

 

1. Body waves are generated due to the release of energy at the focus and move in all directions travelling 

through the body of the earth. 

• There are 2 types of body waves and they are, Primary waves [P] and Secondary [S] waves 

 

1. Primary waves are the first to appear on the surface and hence the name P waves. 

• P-waves vibrate parallel to the direction of the wave. This exerts pressure on the material in the 

direction of the propagation 

• P waves can travel through gaseous, liquid and solid materials. 

2. Secondary waves 

S waves appear after P waves.  The direction of vibrations of S-waves is perpendicular to the wave direction in 

the vertical plane. Hence, they create troughs and crests in the material through which they pass 

1. Surface waves 

• The body waves interact with the surface rocks and generate new set of waves called surface waves. 

These waves move along the surface. 

• The velocity of waves changes as they travel through materials with different densities. The denser the 

material, the higher is the velocity. 

• Their direction also changes as they reflect or refract when coming across materials with different 

densities. 

• Surface waves are considered to be the most damaging waves. 
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POPULATION TRENDS FOR 2017-2100 

Why in news? 

Recent Lancet’s report said that,  forecasts for China and India peaked before 2050 and both countries 

thereafter had steep declining trajectories. 

 

World to see the peak 

• A new analysis published in The Lancet has projected that the world population will peak much earlier 

than previously estimated. 

• It projects the peak at 9.73 billion in 2064, which is 36 years earlier than the 11 billion peaks projected 

for 2100 by last year’s UN report World Population Prospects. 

• For 2100, the new report projects a decline to 8.79 billion from the 2064 peak. 

5 most populated countries 

• The five largest countries in 2100 are projected to be India, Nigeria, China, the U.S. and Pakistan. 

• However, these forecasts showed different future trajectories between countries. 

• Nigeria is forecast to have continued population growth through 2100 and was expected to be the 

second-most populous country by then. 

Predictions on India’s population 
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• For India, the report projects a peak population of 1.6 billion in 2048, up from 1.38 billion in 2017. 

• By 2100, the population is projected to decline by 32% to 1.09 billion. 

• However, meeting UN Sustainable Goal Development targets, the peak would be earlier and see a 

population decline to 929 million. 

• Conventional wisdom is that though a decline in population is expected, it is expected to begin only 

around 2046. 

• The fall according to the latest 2019 assessment by the UNDP calculation, is expected to see India’s 

population settle at a little over 1.4 billion. 

Reasons for fall 

• The sharper fall is due to the assumption that all women globally will have much higher access to 

contraception and education. 

• This scenario will lead to a sharper reduction in the Total Fertility Rate, a metric that shows on average 

how many children a woman must have to keep replenishing the population. 

• A TFR is lower than 2.1leads to a decline in a country’s population. 

Background 

The population pyramid (The age-sex pyramid) 

The age-sex structure of a population refers to the number of females and males in different age groups. A 

population pyramid is used to show the age-sex structure of the population. The shape of the population 

pyramid reflects the characteristics of the population. The left side shows the percentage of males while the 

right side shows the percentage of women in each age group. The following three diagrams show different 

types of Population Pyramids. 

 Expanding Population 

The age-sex pyramid in such a case is a triangular shaped pyramid with a wide base and is typical of less 

developed countries. These have larger populations in lower age groups due to high birth rates. 

 

 Constant Population 
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Here, the age-sex pyramid is bell shaped and tapered towards the top. This shows birth and death rates are 

almost equal leading to a near constant population. 

 

Declining Population 

This pyramid has a narrow base and a tapered top showing low birth and death rates. The population growth in 

developed countries is usually zero or negative. 

 

WHY ANNUAL FLOODS ARE ESSENTIAL FOR THE SURVIVAL OF KAZIRANGA ? 

Why in news? 

As a fresh wave of floods ravages Assam, killing 73 and affecting nearly 40 lakh people across the state, 85 per 

cent of the Kaziranga National Park and Tiger Reserve (KNPTR) remains submerged.  

What is the role of floods in Kaziranga’s ecosystem? 

• Assam is traditionally flood prone, and the 1,055 sq km KNPTR — sandwiched between the 

Brahmaputra river and the Karbi Anglong Hills — is no exception.  
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• It is a 

riverine 

ecosystem, not a 

solid landmass-

based ecosystem. 

The system won’t 

survive without 

water. The entire 

area of Kaziranga 

— formed by 

alluvial deposits 

from the 

Brahmaputra and 

its tributaries — is 

centred around 

the river. 

• This “floodplain eco system” has not only been created by floods but also feeds off it. 

• The regenerative nature of floods helps replenish Kaziranga’s water bodies and maintain its landscape, 

a mix of wetlands, grasslands and semi-evergreen deciduous forests. 

• Floodwaters also function as a breeding ground for fish. The same fish are carried away by the receding 

waters into the Brahmaputra — in a way, the park replenishes the river’s stock of fish too. 

• The waters also help get rid of unwanted plants such as water hyacinth which collect in huge masses in 

the landscape. 

• In a herbivore-dominated area like Kaziranga, it is important we maintain its grassland status. If it were 

not for the annual floods, the area would become a woodland. 

• Many also believe that floods are a way of natural selection.  A number of animals — especially the old, 

weak — cannot survive the floods. Only the ones with superior genes survive. 
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Can the floods become problematic for Kaziranga? 

• Barring 2018, the years between 2016 and 2020 have all featured high floods (or floods which 

submerge more than 60 per cent of the park) killing and injuring hundreds of animals. 

• Animals adapt naturally to floods but when the waters hit a certain level, they gravitate towards safer, 

higher ground in the Karbi Anglong hills. 

• While in the past, Kaziranga and Karbi Anglong were part of the same landscape, the animals now have 

to cross the bustling National Highway 37 which cuts across the park. 

• Mushrooming of hotels, restaurants, shops, and ancillary structures of the tea industry has not helped 

either. 

• As a result, animals that venture out of the park, die either under the wheels of speeding vehicles on the 

highway, or are killed by poachers who take advantage of their vulnerability. 

What measures are taken to prepare for the flood? 

• Preparedness begins a month before floods hit. The authorities keep a track of updates from the Central 

Water Commission, and monitor water levels of the Brahmaputra tributaries upstream in Arunachal 

Pradesh. 

• To avoid disease outbreaks, a door-to-door vaccination is organised every year pre-floods.  “Thereafter, 

camps are organised to create awareness against poaching and harming wild animals that are rendered 

vulnerable during the floods.” 

• Moreover, when the floods hit, Section 144 is imposed along NH-37, speed limits are enforced and fines 

levied. 

• Barricades are also placed to help animals cross over to Karbi Anglong. 

• The efforts of the forest department’s frontline staff become crucial during the season. 

How helpful are Kaziranga’s artificial highlands? 

• Over the years, another mitigation measure has been artificial highlands (111 in the Nineties, 33 in 

2016-17) built inside the park for wild animals to take refuge in during the flood. 

• While these highlands have helped a fair bit in reducing the number of animal casualties during floods, 

some feel that it is not a ‘permanent solution’. 

• Animals do take refuge there — especially rhino and swamp deer — but it is not viable to build more 

highlands since such constructions will ruin the natural ecosystem. 

• These 33 highlands cannot accommodate all animals of Kaziranga, and the older ones are more or less 

dilapidated. 

• Some animals do not take to the highlands naturally. 

• They have been migrating to natural highlands of Karbi Anglong for centuries; suddenly these artificial 

constructions do not inspire confidence, they do not find it secure. 

Background: 

Kaziranga National Park 

It is located in Golaghat and Nagaon, in the Karbi Anglong district of Assam in northeast India. 
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About the Park: 

• In the year 1985, the park was declared as a World Heritage Site by UNESCO. 

• Along with the iconic Greater one-horned rhinoceros, the park is the breeding ground of elephants, wild 

water buffalo, and swamp deer. 

• Over the time, the tiger population has also increased in Kaziranga, and that’s the reason why Kaziranga 

was declared as Tiger Reserve in 2006. 

• Also, the park is recognized as an Important Bird Area by BirdLife International for the conservation of 

avifaunal species. Birds like lesser white-fronted goose, ferruginous duck, Baer’s pochard duck and 

lesser adjutant, greater adjutant, black-necked stork, and Asian Openbill stork specially migrate from 

the Central Asia during the winter season. 

• The park has successfully managed to grow the population of Greater one-horned rhinoceros, an 

endangered species. 

• The vast expanse of tall elephant grass, marshland, and dense tropical moist broadleaf forests 

undoubtedly makes the park look beautiful but it’s the presence of Brahmaputra river, which makes it 

look enigmatic. 

• Due to the difference in altitude between the eastern and western areas of the park, here one can see 

mainly four types of vegetation’ like alluvial inundated grasslands, alluvial savanna woodlands, tropical 

moist mixed deciduous forests, and tropical semi-evergreen forests. 

About Asian One-horned Rhinoceros 

• The Indian Rhinoceros (Rhinoceros unicornis) is also called Greater One-horned Rhinoceros and Asian 

One-horned Rhinoceros and belongs to the Rhinocerotidae family. 

• It is listed as Vulnerable on the IUCN Red List. 

• Primarily found in parts of north-eastern India and in protected areas in the Terai of Nepal, where 

populations are confined to the riverine grasslands in the foothills of the Himalayas. 

• Weighing between 2260 kg and 3000 kg, it is the fourth largest land animal and has a single horn. 
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• These Rhinoceros once ranged throughout the entire stretch of the Indo-Gangetic Plain but excessive 

hunting reduced their natural habitat drastically. Today, about 3,000 Rhinos live in the wild, 2000 of 

which are found in Assam’s Kaziranga alone. 

• It has excellent senses of hearing and smell but relatively poor eyesight. 

FAULTS AT THE FOOT OF THE HIMALAYA DISCOVERED 

Why in news? 

• Data from an oil and gas exploration company has now helped geologists discover a series of faults at 

the foot of the Himalaya. 

• This fault system in the southeastern region of Nepal has the potential to cause earthquakes in the 

densely populated country. 

How were the fault lines found? 

• The team looked at seismic reflection data, which are routinely collected by exploration companies 

looking for oil and gas. 

• In this method, seismic waves are produced by small explosions at multiple sources, and many 

recorders called geophones record the sound echoing off layers beneath the surface. 

• The signals are combined to make an image that looks like a slice showing layers through the top few 

kilometres of the Earth’s crust. 

Seismic waves: Can these new fault lines affect India? 

• The faults were detected don’t appear to extend into India, but seismic waves from an earthquake 

occurring on them might affect regions of India near the border. 

• Other similar faults might be present elsewhere along the southern edge of the Himalaya and might 

extend beneath northern India. 

Earthquake zones of India 

• The major reason for the high frequency and intensity of the earthquakes is that the Indian plate is 

driving into Asia at a rate of approximately 47 mm/year. 

• Geographical statistics of India show that more than 50% of the land is vulnerable to earthquakes. 

• The latest version of seismic zoning map of India divides India into 4 seismic zones (Zone 2, 3, 4 and 5). 
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Zones of Seismicity 

1. Zone 1: Currently the Division does not include a Zone 1. NO area of India is classed as Zone 1. 

2. Zone 2: This region is liable to MSK VI or less and is classified as the Low Damage Risk Zone. 

3. Zone 3: This zone is classified as Moderate Damage Risk Zone which is liable to MSK VII. 

4. Zone 4: This zone is called the High Damage Risk Zone and covers areas liable to MSK VIII. Jammu and 

Kashmir, Ladakh, Himachal Pradesh, Uttarakhand, Sikkim, the parts of Indo-Gangetic plains (North 

Punjab, Chandigarh, Western Uttar Pradesh, Terai, North Bengal, Sundarbans) and the capital of the 

country Delhi fall in Zone 4. 

5. Zone 5: Zone 5 covers the areas with the highest risks zone that suffers earthquakes of intensity MSK IX 

or greater. The region of Kashmir, the Western and Central Himalayas, North and Middle Bihar, the 

North-East Indian region, the Rann of Kutch and the Andaman and Nicobar group of islands fall in this 

zone. 

Measurement of earthquakes 

The earthquake events are scaled either according to the magnitude or intensity of the shock. 

1. Richter scale – The magnitude scale is known as the Richter scale. The magnitude relates to the energy 

released during the quake. The magnitude is expressed in absolute numbers, 0-10. 

http://www.pmias.in/


 

73 PM IAS ACADEMY 
www.pmias.in                                           CREATIVE THOUGHT AND ACTION 

 

2. Mercalli scale – The intensity scale is named after Mercalli, an Italian seismologist. The intensity scale 

takes into account the visible damage caused by the event. The range of intensity scale is from 1-12. 

3. Medvedev–Sponheuer–Karnik scale – This is a macroseismic intensity scale used to evaluate the 

severity of ground shaking on the basis of observed effects in an area of the earthquake occurrence. 

HURRICANE HANNA 

Introduction 

Texas is facing another hardship apart from being one of the largest hotspots for Covid-19 in the U.S., as 

Hurricane Hanna has made landfall. 

Details 

• As per the latest update issued by the National Hurricane Centre (NHC), the centre of Hanna has moved 

into north-eastern Mexico and the storm surge warning for Texas has been discontinued. 

• There are five categories of tropical cyclones, depending on the wind speeds, and Hanna is category 

one. 

• Once tropical cyclones make landfall, they become weaker since they are no longer fed by the heat of 

the ocean, but before dying out completely, they move far inland dumping inches of rainwater and 

causing wind damage. 

What are hurricanes and how do they form? 

 

• Tropical cyclones or hurricanes use warm, moist air as fuel and therefore form over warm ocean waters 

near the equator. 

• When the warm, moist air rises upward from the surface of the ocean, it creates an area of low air 

pressure below. 
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• When this happens, the air from the surrounding areas, which has higher pressure, enters this space, 

eventually rising when it becomes warm and moist too. 

• As the warm and moist air continues to rise, the surrounding air will keep entering the area of low air 

pressure. 

• When the warm air rises and cools off, the water in the air forms clouds and this system of clouds and 

winds continues to grow and spin, fuelled by the ocean’s heat and the water that evaporates from its 

surface. 

• As such storm systems rotate faster and faster, an eye forms in the centre. 

• Storms that form towards the north of the equator rotate counter clockwise and those that form south 

of the equator spin clockwise because of the rotation of the Earth on its axis (Coriolis effect). 

How are tropical cyclones named? 

• Atlantic tropical storms are named according to lists by the National Hurricane Center (NHC). 

• NHC uses alternating men and women’s names. 

• These names are maintained and updated by an international committee of the World Meteorological 

Organisation (WTO). 

• The WTO represents over 120 countries and uses pre-determined lists of names for each ocean basin of 

the world. 

• Typically, the names should be short and should be readily understood when broadcast. 

• There are 6 lists of such names that are used in rotation – so the list of names attributed to Atlantic 

tropical storms in 2019 will also be used in 2025. 

• However, names of storms that caused particular damage and deaths are retired (not reused). 

• Further, the only time that a storm may be renamed is when it dissipates to a tropical disturbance and 

reforms. 

What is the use of Naming of Tropical Cyclones? 

Naming of Tropical Cyclones helps the scientific community, disaster managers, media and general masses to: 

1. identify each individual cyclone. 

2. create awareness of its development. 

3. remove confusion in case of simultaneous occurrence of TCs over a region 

4. remember a TC easily 

5. rapidly and effectively disseminate warnings to much wider audience. 

INDIAN BID FOR SYLHET AIRPORT TOO HIGH: DHAKA 

Why in news? 

Bangladesh Foreign Minister said the contract for building an airport terminal at Sylhet was not awarded to an 

Indian firm because of a high bid and therefore, went to a Chinese firm. 

Details 
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• The construction of a new terminal at MAG Osmani International Airport at Sylhet had gone to BUCG 

(Beijing Urban Construction Group). 

• The proximity of Sylhet to India’s northeast and a possible concentration of Chinese workers in the area 

has given rise to security concerns. 

 

 

1ST ALL-WEATHER ROUTE TO LADAKH 

Why in news? 

India’s national security planners are pushing hard to complete an all-weather strategic route to Ladakh that 

will link Darcha in Himachal Pradesh to Nimu via Padum in Kargil’s Zanskar valley. 

Details 

• Senior military commanders said the third route to connect Ladakh by road is urgently needed given 

Pakistan and its all-weather friend, China’s interest in the Siachen Glacier and Daulat Beg Oldie. 

• This will be the first all-weather route to Ladakh which is already connected by two other routes; the 

first via Zoji La in Jammu and Kashmir and the second, via Himachal’s Manali-Upshi-Leh axis. 

• The Atal tunnel at Rohtang La, which will reduce the distance between Manali and Leh by 46 km, is set 

to become operational soon. 

• Apart from keeping supply lines open for the military guarding Siachen, Kargil and DBO sectors, the 

Darcha-Nimu route will also develop the new union territory of Ladakh to match the aspirations of its 

people. 
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Important Passes in relation 

The four passes that would require tunnels on the existing Manali-Leh route are at higher altitudes: 

1. Baralacha La (16,500 feet), 

2. Nakee La (15,547 feet), 

3. Lachung La (16,616 feet), and 

4. Tanglang La (17,480 feet). 

Darcha-Padum-Nimu route requires only a tunnel through: 

Shingo La (16,570 feet). 

STRATEGIC IMPORTANCE OF ATAL TUNNEL AT ROHTANG 

Introduction 

• The Atal Tunnel at Rohtang, near Manali, is almost complete in all respects and the approx. 9-km-long 

tunnel under the Pir Panjal range, named after former Prime Minister Atal Bihari Vajpayee, will be the 

world’s longest highway tunnel above the altitude of 10,000 feet (3000 metres). 

 

What were the problems faced by the Rohtang tunnel project? 
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• The construction teams faced fast flowing water from Seri Nullah, which flowed on top of the tunnel 

route and impeded construction efforts. 

• The sheer volume of water prevented construction for several months while project engineers grappled 

with a way to tackle the problem. 

• The rock structures faced by the engineers too caused impediments. 

What is the strategic advantage of the Rohtang tunnel? 

• Cutting through the Pir Panjal range, the tunnel will reduce the distance between Manali and Leh by 46 

km. 

• The Rohtang Pass, to which the tunnel provides an alternate, is located at a height of 13,050 feet, and a 

journey from Manali Valley to Lahaul and Spiti Valley, which normally takes around five hours to 

negotiate, would now be completed in little over ten minutes. 

• While the tunnel will be a boon to the residents of the Lahaul and Spiti Valley who remain cut off from 

the rest of the country in winters for nearly six months due to heavy snowfall, the tunnel will provide 

almost all-weather connectivity to the troops stationed in Ladakh. 

Facts about Rohtang Pass 

 

• Rohtang Pass (elevation 3,978 m) is located in the state of Himachal Pradesh. 

• It is present on the Pir Panjal Range of Himalayas. 

• It connects the Kullu Valley with Lahaul and Spiti Valleys of Himachal Pradesh. 

• The Ravi river rises west of the Rohtang pass in the Kullu hills of Himachal Pradesh 

LANDSLIDE SUSCEPTIBILITY MAPPING IN UTTARAKHAND 

Introduction 

• Like most hill townships, Mussoorie, the popular hill station in Uttarakhand, has witnessed several 

landslides, probably resulting from an increased spate of developmental activities. 
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• The increased disaster hazard has led scientists to map the landslide susceptibility of Mussoorie and 

surrounding areas, showing that 15 percent of the region is highly susceptible to landslides. 

Details 

• Scientists carried out the study in Mussoorie township and its surroundings covering 84 square km in 

the Lesser Himalaya. 

• They found that dominant part of the area falling under very high and high landslide susceptible zone 

lies in the settlement areas and are covered by highly fractured Krol limestone exhibiting slope more 

than 60 degrees. 

• The Landslide Susceptibility Mapping (LSM) published showed that about 29% of the area falls in the 

moderate landslide susceptible zone and 56% in low to very low landslide susceptible zone. 

Introduction to Landslides 

What are Landslides? 

Landslides are physical mass movement of soil, rocks and debris down the mountain slope because of heavy 

rainfall, earthquake, gravity and other factors. 

Why do Landslides Occur? 

• Base of the huge mountains eroded by rivers or due to mining activities or erosion agents resulting in 

steep slopes. 

• Increased industrialisation leading to climate change and weather disturbances. 

• Change in river flow due to construction of dams, barriers, etc. 

• Loose soil cover and sloping terrain. 

2 Primary varieties of Landslides in India 

I- Himalayas 

• India has the highest mountain chain on earth, the Himalayas, which are formed due to collision of 

Indian and Eurasian plate, the northward movement of the Indian plate towards China causes 

continuous stress on the rocks rendering them friable, weak and prone to landslides and earthquakes. 

• The Northeastern region is badly affected by landslide problems causing recurring economic losses 

worth billions of rupees. 

II- Western Ghats 

• A different variety of landslides, characterized by a lateritic cap (Laterite is a soil and rock type rich in 
iron and aluminium , and is commonly considered to have formed in hot and wet tropical areas), pose 

constant threat to the Western Ghats in the South, along the steep slopes overlooking the Konkan coast 

besides Nilgiris, which is highly landslide prone. 

The problem needs to be tackled for mitigation and management for which hazard zones have to be identified 

and specific slides to be stabilized and managed in addition to monitoring and early warning systems to be 

placed at selected sites. 

Zone Map 

Himalayas of Northwest and Northeast India and the Western Ghats are two regions of high vulnerability and 

are landslide prone. 
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Why are Landslides more frequent in the Himalayas than in the Western Ghats? 

In the Himalayas, Landslides are very frequent because: 

1. Heavy snowfall in winter and melting in summer induces debris flow, which is carried in large quantity 

by numerous streams and rivers – which results in increases chances of Landslides. 

2. Himalayas are made of sedimentary rocks which can easily be eroded – hence, erosions contribute to 

more landslides. 

3. Drifting of Indian plate causes frequent earthquakes and resultant instability in the region. 

4. Man-made activities like grazing, construction and cultivation abet soil erosion and risks of landslides. 

5. Himalayas not yet reached its isostatic equilibrium which destabilizes the slopes causing landslides. 

6. Diurnal changes of temperature are much more in northern India than in southern slopes – weakening 

the rocks and increasing mass wasting and erosion. 

In the Wester Ghats, Landslides are comparatively less frequent because: 

• Western Ghats are eroded, denuded, aged, mature, worn out by exogenic forces and have a much lower 

height – hence, occurrence of Landslides is lesser. 

• The Western Ghats are on more stable part of Indian plate, hence, there is a lesser occurrence of 

earthquakes and landslides. 

• While steep slope on western side with high rainfall creates idea condition for landslide but gentle 

eastern slope with low rainfall and rivers in senile stage, counters the condition. 

• Moving of Indian plates doesn’t affect the Western Ghats much (as they are old block mountains), hence 

the reduced number of landslides. 

• Small & swift flowing streams of western side and big matured rivers on eastern side (like Krishna, 

Godavari, etc) cannot carry large amount of debris. 

AMAZON TRIBE TALKING TO INDIANS ABOUT BLOOD GOLD 
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Introduction 

From the remote rainforests of Brazil, a little-known tribe has made an emotional appeal to Indians – to stop 

the import of gold by the government and companies saying that “gold which has come from Yanomami 

territory is Blood Gold, gold at the cost of indigenous blood”. 

The Yanomami peoples 

• The Yanomami live in the rainforests and mountains of northern Brazil and southern Venezuela, and 

are, according to Survival International, the largest relatively isolated tribe in South America. 

• The Yanomami are believed to have crossed the Bering Strait from Asia into North America perhaps 

15,000 years ago, and travelled southward to their home in the Amazon. 

• Survival International says the tribe numbers around 38,000 today, and its members live in contiguous 

forested territory in Brazil. 

• The Yanomami practise an ancient communal way of life. 

• They live in large, circular houses called yanos or shabonos, some of which can hold up to 400 people. 

• It is a Yanomami custom that a hunter does not eat the meat he has killed. 

• The Yanomami consider all people to be equal, and do not have a chief. 

Gold rush in Yanomami country 

• Since the 1980s, the Yanomami have been facing an onslaught from illegal gold miners. 

• A fifth of the Yanomami population perished in just seven years. 

Why the appeal to Indians? 

• They say that gold mined illegally in Yanomami land has most likely been coming to India since at least 

2018 – “but it could be earlier than this as it has been traded on the black market for years”. 

• In 2019, it was reported that one of the states with Yanomami people had exported 194 kg of gold to 

India since 2018 – and this is concerning as the state in question (Roraima) has NO legal gold mines, but 

is the state where most of the illegal gold is mined. 

• The report said India was “the fourth largest importer of Brazilian gold in the world”. 

• A report on the Yanomami said a third of the gold produced in Brazil is sold as jewellery in India and 

China, and that it was difficult for buyers to distinguish between legal and illegal gold. 

MOUNTAINS THAT SUSTAIN MILLIONS 

Introduction 

• The Himalayas region is among the 36 world biodiversity hotspots and encompasses 240 million 

people. 

• The mountains are the most resilient; yet, ironically, their inhabitants are vulnerable. 

• With few livelihood options, forests form an essential life support system for the locals. 

• However, dwindling natural resources, unsustainable agricultural practices, lack of basic amenities and 

so on create a challenge for local sustenance. 

• Demographic shifts, weak institutional capacity, poor infrastructure, and a paucity of adequate 

information on mountain-specific climate change pose challenges to capacity-building in the region. 
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The Current Situation 

• Studies have revealed low food availability and decreased self-sufficiency owing to the combined 

pressures of increasing wildlife attacks on crops and livestock and persistent youth out-migration. 

• An increase in male out-migration has put the brunt of household responsibility on the women and the 

elderly, who tend to focus more labour on livestock production, often to the neglect of crop agriculture, 

further rendering the land unproductive and prone to wildlife foraging. 

• Lack of irrigation sources and drying up of local gadhera (small river tributaries), dhara (spring), naula 

(aquifer) etc., amidst uneven precipitation and erratic rainfall have added to the water woes of the hills. 

• With traditional crops being replaced by cash crops, agro-biodiversity of the region has declined and 

dietary patterns have altered. 

• This has increased nutritional insecurity, and undermined long-term agricultural sustainability in the 

region. 

Way Forward – Role of the Policymakers 

1. Mountain-specific policies to strengthen livelihood opportunities based on both farm and non-farm 

activities should be developed. 

2. Organic farming methods like use of biopesticides and botanicals and bio-composting should be 

promoted. 

3. Local food systems need to be revived and niche products of the mountain need to be developed. 

4. Marketing systems and infrastructure need to be strengthened. 

5. Healthy livestock management practices should be explored and the potential of medicinal plants 

harnessed. 

6. Region-specific water security and cleaner energy solutions should be sought by bringing key 

stakeholders in a synergistic partnership. 

7. In all this, people’s role, especially that of the women, should not be ignored. 

8. As custodians of important traditional knowledge on preparation of seeds, harvesting, the medicinal 

use of plant species, etc., their inclusion in policymaking and the decision-making process becomes all 

the more crucial. 

SCIENCE OF MONSOONS 

Context: The southwest monsoon 2020 has officially drawn to an end with the India Meteorological 

Department (IMD) declaring a withdrawal of the associated winds and rainfall pattern from India on 

Wednesday. 

Relevance: 

GS Paper 1: Salient Features of World Physical Geography; Important Geophysical phenomena (earthquakes, 

tsunami, volcanoes, cyclones); 

Mains questions: 

1. What characteristics can be assigned to monsoon climate that succeeds in feeding more than 50 percent 

of the won population residing in Monsoon Asia? 15 marks 

2. India needs better science to prepare more effective disaster management plans and improve resilience 

in a warming world. Discuss in the context of uncertainty in Monsoon rainfall in India. 15 marks 
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Dimensions of the topic: 

• What is Monsoon? 

• What is long period average (LPA)? 

• Why is LPA important? 

• Climate change and Monsoon. 

• way forward 

What is Monsoon? 

Monsoon connotes the climate associated with seasonal reversal in the direction of winds. India has hot 

monsoonal climate which is the prevalent climate in south and southeast Asia. 

 

What is long period average (LPA)? 

LPA is the average rainfall received by the country as a whole during the south-west monsoon, for a 50-year 

period. The current LPA is 89 cm, based on the average rainfall over years 1951 and 2000. This acts as a 

benchmark against which the rainfall in any monsoon season is measured. 

Similarly, the country is said to have received excess rainfall if the rainfall is greater than 110 per cent of LPA. It 

is deemed ‘normal’ when the actual rainfall received falls between 96 and 104 per cent of LPA. 

Why is LPA important? 

The LPA uses a 50-year average because annual rainfall can be highly variable. The Indian Meteorological 

Department gives information related to day to day and month to month variations in rainfall. The farmers can 

take pre decision while showing the crops. It also helps in better urban planning to address the issues related to 

urban flood. Moreover,  A forecast from the IMD, therefore, is important for governments, businesses and the 

general public due to its importance for the Indian economy. 
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It is IMD’s forecast that prompts the Central and State governments to make their pre-monsoon preparation to 

deal with flooded drains, pot-holed roads or drought-afflicted farms. 

Similarly, the Centre’s flood alerts and storm warnings are based on expected rainfall in relation to the LPA. 
Understanding the annual deviations from LPA helps shed light on the extent to which climate change and 

seasonal aberrations such as El Nino are impacting India’s rainfall patterns. 

Climate change and Monsoon: 

Indian monsoon depends multiple factors like El Nino, Jet stream, Tibetan Plateau, Inter tropical convergence 

zone, temperature of ocean etc. All these factors are directly related to climate change therefore climate change 

has negative impact on monsoon i.e.  For the first time since 2010, India got more than 100% of its long period 

average (LPA) of 88 cm in consecutive years. Last year the country saw record rainfall of 110% of the LPA, the 

highest in a quarter century. India has never got over 105% of the LPA in consecutive years in at least 30 years, 

according to records available since 1988 on the IMD website. 

From last two years, India received more rain, it also implies floods, overflowing dams, landslides and loss of 

lives. Moreover, surplus rains are not evenly distributed in time and space. Therefore, much like there are 

attempts to improve flood forecast warnings — especially the short-term ones — there ought to be 

commensurate efforts by authorities and infrastructure agencies to prepare for the environmental and 

ecological impact of excess rain. 

Way forward: 

There have been significant investments in super computing infrastructure to simulate weather as well as to 

tune forecasts to go beyond just giving rainfall estimates and factor in the potential damage of floods and 

cyclones. Building on these, scientists must also put in more effort and design research programmes that better 

analyse the vagaries of the northeast monsoon. Along with more understanding of how climate is changing 

locally, India needs better science to prepare more effective disaster management plans and improve resilience 

in a warming world. 

Background: 

1: El Nino and Indian Monsoon: 

EI-Nino is a complex weather system that appears once every three to seven years, bringing drought, floods 

and other weather extremes to different parts of the world. 

The system involves oceanic and atmospheric phenomena with the appearance of warm currents off the coast 

of Peru in the Eastern Pacific and affects weather in many places including India. EI-Nino is merely an extension 

of the warm equatorial current which gets replaced temporarily by cold Peruvian current or Humbolt 

current (locate these currents in your atlas). This current increases the temperature of water on the Peruvian 

coast by 10°C. This results in: 

• The distortion of equatorial atmospheric circulation; 

• Irregularities in the evaporation of sea water; 

• Reduction in the amount of planktons which further reduces the number of fish in the sea. 

The word EI-Nino means ‘Child Christ’ because this current appears around Christmas in December. December 

is a summer month in Peru (Southern Hemisphere). EI-Nino is used in India for forecasting long range 

monsoon rainfall. In 1990-91, there was a wild EI-Nino event and the onset of southwest monsoon was delayed 

over most parts of the country ranging from five to twelve days. 
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2: Inter Tropical Convergence Zone (ITCZ) 

The Inter Tropical Convergence Zone (ITCZ) is a low pressure zone located at the equator where trade winds 

converge, and so, it is a zone where air tends to ascend. In July, the ITCZ is located around 20°N-25°N latitudes 

(over the Gangetic plain), sometimes called the monsoon trough. This monsoon trough encourages the 

development of thermal low over north and northwest India. Due to the shift of ITCZ, the trade winds of the 

southern hemisphere cross the equator between 40° and 60°E longitudes and start blowing from southwest to 

northeast due to the Coriolis force. It becomes southwest monsoon. In winter, the ITCZ moves southward, and 

so the reversal of winds from northeast to south and southwest, takes place. They are called northeast 

monsoons. 
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TYPHOON GONI AND TYPHOON MOLAVE 

Why in news? 

• Philippine officials ordered evacuation of thousands of residents in the southern part of the main Luzon 

island as a category 5 storm – Typhoon Goni – that is the world’s strongest in 2020 approaches the 

Southeast Asian nation. 

• Recently Typhoon Molave in October 2020 killed 22 people, mostly through drowning in provinces 

south of the capital Manila, which is also in the projected path of Goni, the 18th tropical storm in the 

country. 

 

Details 

• Typhoon Goni, with 215 kph sustained winds and gusts of up to 265 kph will make landfall as the 

strongest typhoon to hit the Philippines since Haiyan that killed more than 6,300 people in November 

2013. 

• Pre-emptive evacuations have started in coastal and landslide-prone communities. 

• Authorities are facing another hurdle as social distancing needs to be imposed in evacuation centres to 

prevent the spread of coronavirus. Typhoon Goni, moving westward from the Pacific Ocean, will bring 

intense rains over the capital of Philippines (Manila) and 14 provinces nearby, threatening of floods 

and landslides. 

• Another typhoon, Atsani, is gaining strength just outside the Philippines. 

• Around 20 typhoons hit the Philippines every year. 

Tropical cyclone 

A tropical cyclone is a rapidly rotating storm system characterized by a low-pressure center, a closed low-level 

atmospheric circulation, strong winds, and a spiral arrangement of thunderstorms that produce heavy rain or 

squalls. 
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Depending on its location and strength, a tropical cyclone is referred to by different names: 

1. Cyclones in the Indian Ocean 

2. Hurricanes in the Atlantic 

3. Typhoons in the Western Pacific and the South China Sea 

4. Willy-willies in Western Australia 

“Tropical” refers to the geographical origin of these systems, which form almost exclusively over tropical seas. 

• “Cyclone” refers to their winds moving in a circle, whirling round their central clear eye, with their 

winds blowing counterclockwise in the Northern Hemisphere and clockwise in the Southern 

Hemisphere. 

• The opposite direction of circulation is due to the Coriolis effect. 

 

How are Cyclones Formed? 

 

1. Tropical cyclones typically form over large bodies of relatively warm water. Warm water > Evaporation 

> Rising up of air > Low Pressure area. 

2. They derive their energy through the evaporation of water from the ocean surface, which ultimately re-

condenses into clouds and rain when moist air rises and cools to saturation. 

3. Water takes up heat from the atmosphere to change into vapour. 

4. When water vapour changes back to liquid form as raindrops, this heat is released to the atmosphere. 

5. The heat released to the atmosphere warms the air around. 

6. The air tends to rise and causes a drop in the pressure. 
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7. More air rushes to the centre of the storm. 

8. This cycle is repeated. 

Why are Cyclones formed in a spiralling pattern? 

• Simple answer is: Coriolis Effect. 

• The Coriolis Effect causes any moving body on the rotating Earth to turn to the Right (clockwise) in the 

Northern Hemisphere and to the Left (counter clockwise) in the Southern Hemisphere. 

• In Low-Pressure zones where air ascends, like in case of a cyclone, winds blowing from areas of high 

pressure inside towards areas of low pressure, are Deflected to the Right in Northern Hemisphere and 

to the Left in the Southern Hemisphere. 

• Since they are deflected, they don’t arrive straight into the low-pressure zone, but instead end up 

circling around the low-pressure zone. 

 

What is a Low-pressure area? 

• A low-pressure area, low area or low is a region on the topographic map where the air pressure is lower 

than that of surrounding locations. 

• Low-pressure systems form under areas of wind divergence that occur in the upper levels of the 

atmosphere. 

• The formation process of a low-pressure area is known as cyclogenesis. 

• Within the field of meteorology, atmospheric divergence aloft occurs in two areas. 

• The first area is on the east side of upper troughs, which form half of a Rossby wave within the 

Westerlies (a trough with large wavelength that extends through the troposphere). 

• A second area of wind divergence aloft occurs ahead of embedded shortwave troughs, which are of 

smaller wavelength. 

• Diverging winds aloft ahead of these troughs cause atmospheric lift within the troposphere below, 

which lowers surface pressures as upward motion partially counteracts the force of gravity. 

How are Low-Pressure Areas formed? 
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• Thermal lows form due to localized heating caused by greater sunshine over deserts and other land 

masses. 

• Since localized areas of warm air are less dense than their surroundings, this warmer air rises, which 

lowers atmospheric pressure near that portion of the Earth’s surface. 

• Large-scale thermal lows over continents help drive monsoon circulations. 

• Low-pressure areas can also form due to organized thunderstorm activity over warm water. 

Structure of a Cyclone 

• A cyclone’s center, known in a mature tropical cyclone as the eye, is the area of lowest atmospheric 

pressure in the region. 

• Near the center, the pressure gradient force and the force from the Coriolis effect must be in an 

approximate balance, or the cyclone would collapse on itself as a result of the difference in pressure. 

 

The eye 

• The eye of the storm is the centre. It’s a relatively calm space. 

• When the eye passes over an area, winds slow down and everything feels like it has cleared up. 

• But this is the proverbial calm before the storm, as the part that comes after the eye usually inflicts the 

most damage. 

The eyewall 

• This is where the most effective part of a cyclone rests. 

• The eyewall houses extremely high wind speeds, causing damage to both lives and property. 

• It is a ring of thunderstorms, and changes in the eye or the eyewall affects the storm’s intensity. 

Rainbands 

• These are the outer parts of a cyclone where sudden bursts of rain happen. 

• There can also be gaps betwen rainbands where no rain or wind occurs. 

Landfall, what happens when a Cyclone reaches land from the ocean? 

• Tropical cyclones dissipate when they can no longer extract sufficient energy from warm ocean water. 

• A storm that moves over land will abruptly lose its fuel source and quickly lose intensity. 
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• A tropical cyclone can contribute to its own demise by stirring up deeper, cooler ocean waters. tropical 

cyclone can contribute to its own demise by stirring up deeper, cooler ocean waters. 

AEGEAN SEA EARTHQUAKE STRIKES TURKEY 

Why in news? 

• At least 14 people were killed in Turkey and Greece after a strong earthquake struck the Aegean Sea in 

October 2020, bringing buildings crashing down and setting off tidal waves which slammed into coastal 

areas and islands. 

• The Earthquake struck with a magnitude of up to 7.0. 

Turkey and Earthquakes 

• Crisscrossed by major fault lines, Turkey is among the most earthquake-prone countries in the world. 

• More than 17,000 people were killed in 1999 when a 7.6 magnitude quake struck Izmit, a city southeast 

of Istanbul. 

• In 2011, a quake in the eastern city of Van killed more than 500. 

 

Aegean Sea 

• The Aegean Sea is an elongated embayment of the Mediterranean Sea located between the Greek and 

Anatolian peninsulas. 

• In the north, the Aegean is connected to the Marmara Sea and the Black Sea by the straits of the 

Dardanelles and the Bosphorus. 

• The Aegean Islands are located within the sea and some bound it on its southern periphery, including 

Crete and Rhodes. 

• The Thracian Sea and the Myrtoan Sea are subdivisions of the Aegean Sea. 

• The Aegean Sea has been historically important, especially in regards to the civilization of Ancient 

Greece, who inhabited the area around the coast of the Aegean and the Aegean islands. 

• The rocks making up the floor of the Aegean are mainly limestone, though often greatly altered by 

volcanic activity that has convulsed the region in relatively recent geologic times. 

http://www.pmias.in/


 

90 PM IAS ACADEMY 
www.pmias.in                                           CREATIVE THOUGHT AND ACTION 

 

 

Earthquake 

• An earthquake is shaking of the earth. It is a natural event. It is caused due to release of energy, which 

generates waves that travel in all directions. 

• The release of energy occurs along a fault. Rocks along a fault tend to move in opposite directions. This 

causes a release of energy, and the energy waves travel in all directions. 

• The point where the energy is released is called the focus of an earthquake, alternatively, it is called the 

hypocentre. 

• The point on the surface, nearest to the focus, is called epicentre. It is the first one to experience the 

waves. It is a point directly above the focus. 

 

Earthquake Waves 

All the natural earthquakes take place in the lithosphere. 
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Earthquake waves are basically of two types Body Waves and Surface Waves. 

Body waves 

• Body Waves are generated due to the release of energy at the focus and move in all directions travelling 

through the body of the earth. 

• There are 2 types of body waves and they are, Primary waves [P] and Secondary [S] waves. 

• Primary waves are the first to appear on the surface and hence the name P waves. 

• P-waves vibrate parallel to the direction of the wave. 

• This exerts pressure on the material in the direction of the propagation. 

• P waves can travel through gaseous, liquid and solid materials. 

• Secondary waves (S waves) appear after P waves. 

• The direction of vibrations of S-waves is perpendicular to the wave direction in the vertical plane. 

• Hence, they create troughs and crests in the material through which they pass. 

Surface waves 

• The body waves interact with the surface rocks and generate new set of waves called surface waves. 

These waves move along the surface. 

• The velocity of waves changes as they travel through materials with different densities. The denser the 

material, the higher is the velocity. 

• Their direction also changes as they reflect or refract when coming across materials with different 

densities. 

• Surface waves are considered to be the most damaging waves. 

 

Measurement of earthquakes 

The earthquake events are scaled either according to the magnitude or intensity of the shock. 

1. Richter scale – The magnitude scale is known as the Richter scale. The magnitude relates to the energy 

released during the quake. The magnitude is expressed in absolute numbers, 0-10. 
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2. Mercalli scale – The intensity scale is named after Mercalli, an Italian seismologist. The intensity scale 

takes into account the visible damage caused by the event. The range of intensity scale is from 1-12. 

3. Medvedev–Sponheuer–Karnik scale – This is a macroseismic intensity scale used to evaluate the 

severity of ground shaking on the basis of observed effects in an area of the earthquake occurrence. 

SARDAR SAROVAR DAM 

Why in News? 

The Prime Minister Shri Narendra Modi inaugurated dynamic lighting for the Sardar Sarovar Dam. He unveiled 

the website of Statue of Unity in all the UN official languages and launched the Kevadia App, at the Unity Glow 

Garden. He inaugurated and visited the Cactus Garden. 

About Sardar Sarovar Dam;- 

• The Sardar Sarovar Dam is a concrete gravity dam on the Narmada river in Kevadiya near Navagam, 

Gujarat in India. Four Indian states, Gujarat, Madhya Pradesh, Maharashtra and Rajasthan, receive 

water and electricity supplied from the dam. 

• The Dam name is kept based on India’s First Deputy PM i.e. Sardar Vallabhbhai Patel ,popularly referred 

to as “IRON MAN OF INDIA”. 
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Above attached image of Shri Sardar Vallabhbhai Patel Ji. 

 

• The foundation stone of the project was laid out by Prime Minister Jawaharlal Nehru on 5 April 1961. 

• The construction for dam begun in 1987, but the project was stalled by the Supreme Court of India in 

1995 in the backdrop of Narmada Bachao Andolan over concerns of displacement of people.  

• One of the 30 dams planned on river Narmada, Sardar Sarovar Dam (SSD) is the largest structure to be 

built. It is the second largest concrete dam in the world in terms of the volume of concrete used to 

construct dam after the Grand Coulee dam across River Columbia, US. 

• It is a part of the Narmada Valley Project, a large hydraulic engineering project involving the 

construction of a series of large irrigation and hydroelectric multi-purpose dams on the Narmada river.  
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            Above attached image is of Location of Sardar Sarovar dam in Gujarat. 

 

Above image is of Sardar Sarovar Dam in Gujarat. 
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About Narmada River;- 

• The Narmada River, also called the Reva and previously also known as Narbada (Nerbudda). It is also 

known as “Life Line of Madhya Pradesh and Gujarat” for its huge contribution to the state of Madhya 

Pradesh and Gujarat in many ways. 

 

Above attached image of Narmada River at Bhedaghat in Jabalpur Madhya Pradesh, India. 

• Narmada rises from Amarakantak Plateau in Anuppur district Madhya Pradesh. 

• It forms the traditional boundary between North India and South India and flows westwards over a 

length of 1,312 km (815.2 mi) before draining through the Gulf of Khambhat into the Arabian 

Sea, 30 km (18.6 mi) west of Bharuch city of Gujarat. 

 

         Attached above image of Narmada River Map. 
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• Below are the Narmada river and its tributaries mentioned in below table;- 

Tributaries   

 Left 
Burhner River, Banjar River, Sher River, Shakkar River, Dudhi River, Tawa River, Ganjal River, Chhota 

Tawa River, Kaveri River, Kundi River, Goi River, Karjan River 

 Right Hiran River, Tendoni River, Choral River, Kolar River, Man River, Uri River, Hatni River, Orsang River 

 

Above image is of Narmada River basin and its Tributaries. 

• In Indian history, Kannada emperor from chalukya dynasty Pulakeshin II is said to have defeated 

emperor Harshavardhan of Kannauj on the banks of Narmada. 
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• The valley is famous for the gorgeous Maheshwari saris, which are handwoven and are comfortable in 

warm and cold weather, dressy and yet light, these saris have a dedicated, select following among 

Indian women. 

• Narmada is one of only three major rivers in peninsular India that run from east to west (longest west 

flowing river), along with the Tapti River and the Mahi River. 

• Narmada is one of the rivers in India that flows in a rift valley, flowing west between 

the Satpura and Vindhya ranges. Being the rift valley river, Narmada river does not form delta. Rift 

valley river forms estuaries.  

 

Above attached image of Narmada River flowing between Rift Valleys of Vindhya and Satpura. 

About Sardar Vallabhbhai Patel “The Ironman of India” ;- 

• On 31 October 1875, ‘Iron Man of India’ Sardar Vallabhbhai Patel was born in Nadiad village in present-

day Gujarat. 

• Patel’s father Jhaverbhai had been a soldier in the army of Rani Laxmibai of Jhansi. His mother was 

Ladbai. 

• Vallabhbhai Patel passed his matriculation in 1897 and then pursued law in England. After completing 

his law course in 1913, Patel returned to India and then established his practice at Godhra. 

• In Ahmedabad, he happened to meet Mahatma Gandhi and after a couple of meetings, came under his 

spell. He became an ardent follower of Gandhi and started involving in political work. 

• The Kheda campaign (1918) was a success and through a village-by-village tour, Patel and his 

associated compelled the peasants to refuse to pay taxes until the government met their demands. Patel 

raised an army of volunteers who helped the villagers in this work. This revolt directed a lot of 

sympathy towards the farmers’ plight. The government agreed to talk with Patel and also suspended 

taxes for a year. Patel emerged as a hero of the people. 
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           Attached above image depicts the famous live events of Sardar Vallabhbhai Patel Ji. 

• After this in 1920, he was elected the president of the Gujarat Pradesh Congress Committee. He 

remained in that position till 1945. 

• When Gandhi announced the non-cooperation movement in 1920, Patel supported him and worked 

tirelessly organizing it. It was then that he discarded his European garb and adopted Khadi. 

• Patel was one leader who supported Gandhi when he suspended the movement in the wake of the 

Chauri Chaura Happened on February 5th, 1922) incident. 

• Another major campaign led by Patel was the Bardoli Satyagraha in 1928. Here again, he asked farmers 

to refuse to pay taxes in the wake of floods and famines in the area, and a steep hike in taxes by the 

government. After the success of this campaign, the title ‘Sardar’ was bestowed on him by his 

colleagues. 

• Patel was arrested during the Dandi Salt March (1930). After his release following the Gandhi-Irwin 

Pact, he was elected the President of the Indian National Congress (INC) in its Karachi session in 1931. 

He was again arrested in 1932. 

http://www.pmias.in/


 

99 PM IAS ACADEMY 
www.pmias.in                                           CREATIVE THOUGHT AND ACTION 

 

 

• Patel is revered in India not only for his role as a freedom fighter but also for his role in unifying the 

country after independence. 
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• India was politically composed of British Indian provinces and the princely states which numbered 

more than 600. 

• Patel is considered as the “Bismarck of India” with regard to his stellar contribution in the political 
integration of the country. When the Nawab of Junagadh acceded to Pakistan despite having an 80% 

Hindu population, Patel sent the army there. With a combination of military and political tactics, the 

princely state was merged with India. Hyderabad also, with a similar situation (Hindu majority with a 

Muslim ruler) followed the Junagadh way. The Indian army, on the orders of Patel, invaded Hyderabad 

in 1948 and secured its union with India. 

• Patel was in charge of the Provincial Constitution Committee and the Advisory Committee on 

Fundamental Rights, Minorities and Tribal and Excluded Areas, in the Constituent Assembly of India. 

• For his role in setting up the modern civil services of India, he is also referred to as the ‘Patron Saint of 

the Indian civil services.’. 

• He famously called the services the ‘Steel Frame’ of the country’s government machinery. 

• Sardar Patel died in Bombay of a massive heart attack on 15 December 1950 aged 75. 

• He was awarded the Bharat Ratna posthumously in 1991. His birth anniversary is observed as 

Rashtriya Ekta Diwas (National Unity Day) since 2014. 

About Statue of Unity;- 

• The Statue of Unity is a colossal statue of Indian statesman and independence activist Vallabhbhai 

Patel (1875–1950), who was the first Deputy Prime Minister and Home minister of 

independent India and adherent of Mahatma Gandhi during the non-violent Indian Independence 

Movement. 

• The statue is located in the state of Gujarat, India. 

• It is the world’s tallest statue with a height of 182 metres (597 feet). 

• It is located on the Narmada River in the Kevadiya colony, facing the Sardar Sarovar Dam 100 

kilometres (62 mi) southeast of the city of Vadodara and 150 kilometres (93 mi) from Surat. 

•  It was designed by Indian sculptor Ram V.Sutar, and was inaugurated by Indian Prime Minister 

Narendra Modi on 31 October 2018, the 143rd anniversary of Sardar Patel’s birth. 

• Located on the Sadhu Bet island, near Rajpipla on the Narmada river, the Statue of Unity is located 

between the Satpura and the Vindhya mountain ranges. 
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Above image depicts comparison of world famous statues with Worlds Largest Statue i.e. Statue of Unity. 

About Rashtriya Ekta Diwas i.e. National Unity Day ;- 

• National Unity Day is celebrated every year on 31st October to commemorate the birth anniversary 

of Sardar Vallabhbhai Patel. 

• It is also known as Rashtriya Ekta Diwas. 
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• It was celebrated for the first time in 2014 with the aim to pay tribute to the ‘Iron man of India’ by 

remembering his extraordinary works for the country. 

• Several events are organized on this day like ‘Run For Unity’ a nationwide marathon to increase 

awareness about the contribution of Sardar Patel to national integrity, National Unity pledge, etc. 

Extra Info;- 

National Integration Day (19th November);- 

• National Integration in India is very important to enhance unity among all sections of society in a 

country like India, which is replete with diversity in many spheres of life.  

Below attached image explained about National Integration Day. 
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LA NINA IS BACK 

Why in news? 

The La Niña weather phenomenon is back in the central and eastern equatorial Pacific Ocean after nearly a 

decade’s absence, the World Meteorological Organization (WMO) said in its latest Global Seasonal update 

released in October 2020. 

http://www.pmias.in/


 

104 PM IAS ACADEMY 
www.pmias.in                                           CREATIVE THOUGHT AND ACTION 

 

The Current La Niña 

• La Niña will result in sea surface temperatures between two and three degrees Celsius cooler than 

average. 

• However, 2020 is on track to be one of the warmest years on record and 2016-2020 is expected to be 

the warmest five-year period on record. 

• La Niña could last into 2021, affecting temperatures, precipitation and storm patterns in many parts of 

the world, according to WMO. 

• There is a high possibility (90 per cent) of tropical Pacific sea surface temperatures remaining at La 

Niña levels through the end of 2020 and maybe through the first quarter of 2021 (55 per cent). 

• The La Niña of 2020 is expected to be moderate to strong. The last time there was a strong La Niña 

event, was in 2010-2011, followed by a moderate event in 2011-2012. 

• There were a series of floods in Pakistan and Northwest India in 2010 that were attributed to the 

weather phenomenon. 

• The Horn of Africa and central Asia will see below average rainfall due to La Niña, WMO said. 

 

La Niña 

• La Niña is a coupled ocean-atmosphere phenomenon that is the colder counterpart of El Niño, as part of 

the broader El Niño–Southern Oscillation (ENSO) climate pattern. 

• is a coupled ocean-atmosphere phenomenon that is the colder counterpart of El Niño, as part of the 

broader El Niño–Southern Oscillation (ENSO) climate pattern. 

• During a period of La Niña, the sea surface temperature across the equatorial Eastern Central Pacific 

Ocean will be lower than normal by 3 to 5 °C (5.4 to 9 °F). 

• An appearance of La Niña persists for at least five months. 

• It has extensive effects on the weather across the globe, particularly in North America, even affecting 

the Atlantic and Pacific hurricane seasons, in which more tropical cyclones occur in the Atlantic basin 

due to low wind shear and warmer sea surface temperatures, while reducing tropical cyclogenesis in 

the Pacific Ocean. 

• La Niña is a complex weather pattern that occurs every few years, as a result of variations in ocean 

temperatures in the Equatorial Pacific. 

• It occurs as strong winds blow warm water at the ocean’s surface from South America across the Pacific 

Ocean towards Indonesia. 
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• As this 

warm water moves 

west, cold water 

from the deep sea 

rises to the surface 

near South 

America. 

• As a result, 

it is considered to 

be the cold phase 

of the broader El 

Niño–Southern 

Oscillation weather 

pattern, as well as 

the opposite of El 

Niño weather 

pattern. 

• La Niña 

impacts the global 

climate and 

disrupts normal 

weather patterns, 

which as a result 

can lead to intense 

storms in some 

places and 

droughts in others. 

 

 

El Niño 

• El Niño is 

the warm phase of 

the El Niño–

Southern 

Oscillation (ENSO) 

and is associated 

with a band of 

warm ocean water 

that develops in the 

central and east-

central equatorial 

Pacific (between 

approximately the 

International Date 

Line and 120°W), 

including the area off the Pacific coast of South America. 

http://www.pmias.in/


 

106 PM IAS ACADEMY 
www.pmias.in                                           CREATIVE THOUGHT AND ACTION 

 

• The ENSO is the cycle of warm and cold sea surface temperature (SST) of the tropical central and 

eastern Pacific Ocean. 

• El Niño is accompanied by high air pressure in the western Pacific and low air pressure in the eastern 

Pacific. 

• During the development of El Niño, rainfall develops between September–November. 

• The cool phase of ENSO is La Niña, with SSTs in the eastern Pacific below average, and air pressure high 

in the eastern Pacific and low in the western Pacific. 

• The ENSO cycle, including both El Niño and La Niña, causes global changes in temperature and rainfall. 

WHY DID CYCLONES GIVE OCTOBER A MISS? 

Context: 

October to December period is among the favourable months for the development of cyclones in the Bay of 

Bengal and the Arabian Sea. This year, however, October passed without witnessing a cyclonic storm. 

Relevance: 

GS Paper 1: Salient Features of World Physical Geography; Important Geophysical phenomena (earthquakes, 

tsunami, volcanoes, cyclones); Geographical features and location; 

GS Paper 3: Disasters & Disaster Management 

Mains questions 

1. Tropical cyclones are largely confined to South China Sea, Bay of Bengal and Gulf of Mexico. Why? 15 

marks 

2. India’s east and west coasts are prone to cyclones with the maximum associated hazards—rain, heavy 

winds and storm surge— faced by coastal districts of West Bengal, Odisha and  Andhra Pradesh. 

Elaborate. 15 marks 

Dimensions of the article 

• What is tropical cyclone? 

• Favourable conditions for tropical cyclone. 

• Structure of the tropical cyclone. 

• Cyclone risk in India 

• Cyclone hazards mitigation 

What is tropical cyclone? 

Tropical cyclone, also called typhoon or hurricane, an intense circular storm that originates over warm tropical 

oceans and is characterized by low atmospheric pressure, high winds, and heavy rain. Drawing energy from the 

sea surface and maintaining its strength as long as it remains over warm water, a tropical cyclone generates 

winds that exceed 119 km (74 miles) per hour. 

Every year during the late summer months (July–September in the Northern Hemisphere and January–March 

in the Southern Hemisphere), cyclones strike regions as far apart as the Gulf Coast of North America, north-

western Australia, and eastern India and Bangladesh. Tropical cyclones are known by various names in 

different parts of the world. 

• In the North Atlantic Ocean and the eastern North Pacific they are called hurricanes. 
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• In the western North Pacific around the Philippines, Japan, and China the storms are referred to 

as typhoons. 

• In the western South Pacific and Indian Ocean they are variously referred to as severe tropical cyclones, 

tropical cyclones, or simply cyclones. 

 

Favourable conditions for tropical cyclone: 

There are six conditions favourable for this process to take place. 

1. The temperature of the surface layer of ocean water must be 26.5 °C (80 °F) or warmer, and this warm 

layer must be at least 50 metres (150 feet) deep. 

2. A pre-existing atmospheric circulation must be located near the surface warm layer. 

3. The atmosphere must cool quickly enough with height to support the formation of deep convective 

clouds. 

4. The middle atmosphere must be relatively humid at a height of about 5,000 metres (16,000 feet) above 

the surface. 

5. The developing system must be at least 500 km (300 miles) away from the Equator. 

6. The wind speed must change slowly with height through the troposphere—no more than 10 metres (33 

feet) per second between the surface and an altitude of about 10,000 metres. 

Energy of tropical cyclone 

The energy that intensifies the storm, comes from the condensation process in the towering cumulonimbus 

clouds, surrounding the centre of the storm. With continuous supply of moisture from the sea, the storm is 

further strengthened. On reaching the land the moisture supply is cut off and the storm dissipates. 

Structure of the tropical cyclone 

Tropical cyclones are compact, circular storms, generally some 320 km (200 miles) in diameter, whose winds 

swirl around a central region of low atmospheric pressure. The winds are driven by this low-pressure core and 
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by the rotation of Earth, which deflects the path of the wind through a phenomenon known as the Coriolis 

force. As a result, tropical cyclones rotate in a counter clockwise (or cyclonic) direction in the Northern 

Hemisphere and in a clockwise (or anticyclonic) direction in the Southern Hemisphere. 

• The Eye: A characteristic feature of tropical cyclones is the eye, a central region of clear skies, warm 

temperatures, and low atmospheric pressure. Typically, atmospheric pressure at the surface of Earth is 

about 1,000 millibars. 

• The Eyewall: The most dangerous and destructive part of a tropical cyclone is the eyewall. Here winds 

are strongest, rainfall is heaviest, and deep convective clouds rise from close to Earth’s surface to a 

height of 15,000 metres. 

• Rainbands: These bands, commonly called rainbands, spiral into the centre of the storm. In some cases 

the rainbands are stationary relative to the centre of the moving storm, and in other cases they seem to 

rotate around the centre. 

 

Cyclone risk in India 

India has a coastline of about 7,516 km, 5,400 km along the mainland, 132 km in Lakshadweep and 1,900 km in 

the Andaman and Nicobar Islands. Although the North Indian Ocean (NIO) Basin (including the Indian coast) 

generates only about 7% of the world’s cyclones, their impact is comparatively high and devastating, especially 
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when they strike the coasts bordering the North Bay of Bengal. On an average, five to six tropical cyclones form 

every year, of which two or three could be severe. 

When do cyclones form and hit Indian coasts? 

About 80 cyclones are formed around the world annually, out of which five are formed in the Bay of Bengal and 

the Arabian Sea, together known as the North Indian Ocean. India’s east and west coasts are prone to cyclones 

with the maximum associated hazards—rain, heavy winds and storm surge— faced by coastal districts of West 

Bengal, Odisha and Andhra Pradesh. Cyclones in the North Indian Ocean are bi-modal in nature, that is, they 

occur during two seasons— April to June (pre-monsoon) and October to December (post-monsoon). Of these, 

May and November remain the most conducive for the development of cyclones. 

Why were there no cyclone developments this year? 

IMD officials have attributed it to the weak La Nina conditions along the equatorial Pacific Ocean. Cooler than 

normal sea surface temperatures over this region—termed as La Nina— has been prevailing since August this 

year. Because Madden Julian Oscillation (MJO) was positioned in a favourable phase, the low-pressure systems 

intensified maximum up to a deep depression. MJO is kind of an eastward-moving cyclic weather event along 

the tropics that influences rainfall, winds, sea surface temperatures and cloud cover. 

Cyclone hazards mitigation 

• Coastal belt plantation – Providing a cover through green belt sustains less damage as forests act as a 

wide buffer zone against strong winds and flash floods. Without the forest the cyclone travel freely 

inland. 

• Hazard mapping – Meteorological records of the wind speed and the directions give the pattern of 

occurrence of cyclone for particular wind speeds. A hazard map will illustrate the areas vulnerable to 

cyclone in any given year and estimate the severity of the cyclone and various damage intensities in the 

region. 

• Land use control- can be designed so that least critical activities are placed in vulnerable areas. Location 

of settlements in the flood plains is at utmost risk. Citing of key facilities must be marked in the land 

use. Policies should be in place to regulate land use and building codes should be enforced. 

• Engineered structures – need to be built to withstand wind forces. Good site selection is also important. 

Majority of the buildings in coastal areas are built with locally available materials and have no 

engineering inputs. 

• Flood management – Torrential rains, strong wind and storm range leads to flooding in the cyclone 

affected areas. There are possibilities of landslides too. Flood mitigation measures can be incorporated. 

• Improving vegetation cover – The roots of the plants and trees keep the soil intact and prevent erosion 

and slow runoff to prevent or lessen flooding. The use of tree planted in rows will act as a windbreak. 

• Coastal shelterbelt plantations can be developed to break severe wind speeds. It minimizes devastating 

effects. 

Background: 

National Cyclone Risk Mitigation Project (NCRMP) 

The project aims at minimizing the vulnerability to the cyclone and making people and infrastructure disaster 

resilient. The project has four principal components namely: 

• Component A- Last Mile Connectivity. 

• Component B– Structural and Non-Structural Measures. 
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• Component C- Technical Assistance for Cyclone Hazard Risk Mitigation, Capacity Building and 

Knowledge Creation. 

• Component D– Project Management and Implementation Support. 

CYCLONIC STROM “NIVAR” 

Focus: GS1: Important Geophysical phenomena such as earthquakes, Tsunami, Volcanic activity, cyclone etc., 
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. 

Why in News? 

PM speaks to TN CM and Puducherry CM regarding the situation in the wake of Cyclone Nivar. 

About Cyclone “NIVAR” 

• The Cyclone “NIVAR” to cross Tamilnadu-Puducherry coasts between Karaikal and Mamallapuram as a 

very severe cyclonic storm. 

• The depression over Gulf of Aden and adjoining Somalia weakened into a well marked low pressure 

area. 
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BRINGING LIFE BACK TO WESTERN GHATS GRASSLANDS 

Introduction 

• Tropical montane grasslands (TMG) in the Shola Sky Islands of the Western Ghats have suffered big 

reductions due to invasions by exotic trees such as acacias, pines and eucalyptus, shrinking the range 

sizes of endemic species, including plants, birds, amphibians and mammals. Some populations are being 

driven to local extinction. 

• But researchers have now identified areas suitable for grassland restoration and conservation to 

reverse the decline. 

Details on reversal of Decline 

• The researchers focus on identifying grassland restoration sites using satellite images with a high 

spatial resolution (RapidEye), and have recommended careful removal of young and isolated exotic 

trees at the invasion front and restoring grasslands, instead of removing dense stands of mature exotic 

trees. 

• TMG are high elevation grasslands forming only 2% of all grasslands in the world. 

• Among their functions is regulating the global carbon cycle and serving as a source of water to 

downstream communities. 

• Researchers say grasslands do not benefit from conservation and restoration efforts afforded to tropical 

montane forests, possibly due to limited information. 

• Loss of grasslands due to invasive exotic trees is a “novel threat” through the establishment and 

expansion of exotic tree plantations. In the Western Ghats, 23% of montane grasslands were reportedly 

converted into invasive exotic tree cover over a period of 44 years. 

• Attempts to manage invasive exotic trees in montane grasslands incorporated approaches that include 

prevention and mechanical, chemical and biological control. 

Example 

• The Palani Hills and Anamalai lost grasslands due to invasive species. 

• Most of these species were planted, but that programme was stopped around the 1990s, and since then, 

they were purely invasive. 

• The species have a very high seed bank, about which nothing can be done, but cutting them will require 

multiple cycles. 

Way Forward 

• For invasive species such as Acacia mearnsii that grow rapidly and disperse seeds widely, removing 

mature trees is often ineffective. 

• An approach that targets the removal of young exotic trees would be more effective. Similarly, restoring 

grasslands where isolated but mature trees exist in grassland patches could be an easy way to restrict 

further dispersal. 

 

 

 

ASIAN DESERT DUST AND INDIAN SUMMER MONSOON 
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Context: 

• A new study has shown how dust coming from the deserts in the West, Central and East Asia plays an 

important role in the Indian Summer Monsoon. 

• The researchers also explain how the Indian Summer Monsoon has a reverse effect and can increase the 

winds in West Asia to produce yet more dust. 

Relevance: 

GS-I: Geography (Climatology, Important Geographical Phenomena, Indian Geography) 

Dimensions of the Article: 

1. What is Monsoon? 

2. Causes of Monsoon 

3. What the recent research finds? 

What is Monsoon? 

• Monsoon connotes the climate associated with seasonal reversal in the direction of winds. India has hot 

monsoonal climate which is the prevalent climate in south and southeast Asia. 

• The Indian summer monsoon typically lasts from June-September with large areas of western and 

central India receiving more than 90% of their total annual precipitation during the period, and 

southern and northwestern India receiving 50%-75% of their total annual rainfall. 

• Overall, monthly totals average 200-300 mm over the country as a whole, with the largest values 

observed during the heart of the monsoon season in July and August. 

 

Causes of Monsoon 
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• During the summer months, sunlight heats the surfaces of both lands and oceans, but land 

temperatures rise more quickly due to a lower heat capacity. 

• As the land’s surface becomes warmer, the air above it expands and an area of low pressure develops. 

• Meanwhile, the ocean remains at a lower temperature than the land and so the air above it retains a 

higher pressure. 

• Since winds flow from areas of high-pressure area to low, this deficit in pressure over the continent 

causes winds to blow in an ocean-to-land circulation (a sea breeze). 

• As winds blow from the ocean to the land, moist air is brought inland. This is why summer monsoons 

cause so much rain. 

What the recent research finds? 

 

• Dust swarms from the desert when lifted by strong winds can absorb solar radiation and become hot. 

• This can cause heating of the atmosphere, change the air pressure, wind circulation patterns, influence 

moisture transport and increase precipitation and rainfall. 

• A strong monsoon can also transport air to West Asia and again pick up a lot of dust. 

• Also, the hot air over the Iranian Plateau can heat the atmosphere over the plateau, strengthen the 

circulation over the deserts of the Arabian Peninsula and increase dust emission from the Middle East. 

Aerosols transported 

• The dust aerosols from deserts in West China such as the Taklamakan desert and the Gobi Desert can be 

transported eastward to eastern China and can influence the East Asia summer monsoon. And in the 

southwest United States, we have some small deserts that influence the North African monsoon. 

• Some studies have found that the anthropogenic aerosols emitted from the Indian subcontinent can 

decrease summer monsoon precipitation, while others found that absorbing aerosols such as dust can 

strengthen the monsoon circulation. 

• Many studies have shown that the dust emission scheme is extremely sensitive to climate change and 

the team writes that understanding these mechanisms and effects of dust will help understand our 

monsoon systems in the face of global climate change. 
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EARTHQUAKE IN SIKKIM 

Context: 

An earthquake measuring 5.4 on the Richter scale struck the Sikkim-Bhutan border and the tremors were felt 

in the districts of north Bengal including Siliguri, Malda and Darjeeling districts. 

Relevance: 

GS-I: Geography (Geomorphology, Important Geographical Phenomenon, Earthquakes), GS-III: Disaster 

Management 

Dimensions of the Article: 

1. Earthquake 

2. Earthquake Waves 

3. Earthquake zones of India 

4. Measurement of earthquakes 

Earthquake 

• An earthquake is shaking of the earth. It is a natural event. It is caused due to release of energy, which 

generates waves that travel in all directions. 

• The release of energy occurs along a fault. Rocks along a fault tend to move in opposite directions. This 

causes a release of energy, and the energy waves travel in all directions. 

• The point where the energy is released is called the focus of an earthquake, alternatively, it is called the 

hypocentre. 

• The point on the surface, nearest to the focus, is called epicentre. It is the first one to experience the 

waves. It is a point directly above the focus. 

 

Earthquake Waves 
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• All-natural earthquakes take place in the lithosphere. 

• Earthquake waves are basically of two types body waves and surface waves. 

 

Body Waves 

Body waves are generated due to the release of energy at the focus and move in all directions travelling 

through the body of the earth. 

There are 2 types of body waves and they are, Primary waves [P] and Secondary [S] waves 

1. Primary waves [P]: Primary waves are the first to appear on the surface and hence the name P waves. 

• P-waves vibrate parallel to the direction of the wave. This exerts pressure on the material in the 

direction of the propagation 

• P waves can travel through gaseous, liquid and solid materials. 

1. Secondary waves [S]: Secondary waves or S waves appear after P waves.  The direction of vibrations of 

S-waves is perpendicular to the wave direction in the vertical plane. Hence, they create troughs and 

crests in the material through which they pass 

 

Surface waves 

• The body waves interact with the surface rocks and generate new set of waves called surface waves. 

These waves move along the surface. 

• The velocity of waves changes as they travel through materials with different densities. The denser the 

material, the higher is the velocity. 

• Their direction also changes as they reflect or refract when coming across materials with different 

densities. 
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• Surface waves are considered to be the most damaging waves. 

Earthquake zones of India 

• The major reason for the high frequency and intensity of the earthquakes is that the Indian plate is 

driving into Asia at a rate of approximately 47 mm/year. 

• Geographical statistics of India show that more than 50% of the land is vulnerable to earthquakes. 

• The latest version of seismic zoning map of India divides India into 4 seismic zones (Zone 2, 3, 4 and 5). 

 

Zones of Seismicity 

1. Zone 1: Currently the Division does not include a Zone 1. NO area of India is classed as Zone 1. 

2. Zone 2: This region is liable to MSK VI or less and is classified as the Low Damage Risk Zone. 

3. Zone 3: This zone is classified as Moderate Damage Risk Zone which is liable to MSK VII. 

4. Zone 4: This zone is called the High Damage Risk Zone and covers areas liable to MSK VIII. Jammu and 

Kashmir, Ladakh, Himachal Pradesh, Uttarakhand, Sikkim, the parts of Indo-Gangetic plains (North 

Punjab, Chandigarh, Western Uttar Pradesh, Terai, North Bengal, Sundarbans) and the capital of the 

country Delhi fall in Zone 4. 
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5. Zone 5: Zone 5 covers the areas with the highest risks zone that suffers earthquakes of intensity MSK IX 

or greater. The region of Kashmir, the Western and Central Himalayas, North and Middle Bihar, the 

North-East Indian region, the Rann of Kutch and the Andaman and Nicobar group of islands fall in this 

zone. 

Measurement of earthquakes 

The earthquake events are scaled either according to the magnitude or intensity of the shock. 

1. Richter scale – The magnitude scale is known as the Richter scale. The magnitude relates to the energy 

released during the quake. The magnitude is expressed in absolute numbers, 0-10. 

2. Mercalli scale – The intensity scale is named after Mercalli, an Italian seismologist. The intensity scale 

takes into account the visible damage caused by the event. The range of intensity scale is from 1-12. 

3. Medvedev–Sponheuer–Karnik scale – This is a macroseismic intensity scale used to evaluate the 

severity of ground shaking on the basis of observed effects in an area of the earthquake occurrence. 

MEGHALAYA VILLAGES OPPOSE DAM ON INDIA’S CLEAREST RIVER 

Context: 

People of at least a dozen villages fear the death of Umngot River and their tourism-based livelihood if the 210 

MW hydroelectric project on Umngot (considered India’s clearest river) comes up. 

Relevance: 

Prelims, GS-I: Geography (Important rivers and drainage system of India), GS-III: Industry and Infrastructure 

(Dams, Hydroelectricity projects) 

Dimensions of the Article: 

1. About the recent news regarding opposition to dam 

2. About Umngot (Dawki) River 

3. About Shillong Plateau 

About the recent news regarding opposition to dam 

• The villages are near the border with Bangladesh in East Khasi Hills district but the dam is proposed 

upstream in the adjoining West Jaintia Hills district. 

• Hundreds of people from more than a dozen villagers obstructed officers from conducting the public 

hearing at Moosakhia in West Jaintia Hills district. 

• The locals fear that the project, if executed, would cause irreparable losses by wiping out their areas 

from the tourism map, besides affecting many villages in the downstream areas dependent on the 

Umngot. 

• The project documents say that people of 13 villages along the Umngot are likely to lose 296 hectares of 

land due to submergence if the dam comes up. 

About Umngot (Dawki) River 

• The Umngot river attracts many tourists to Dawki bordering Bangladesh. 

• Dawki lies between India and Bangladesh and is the trade hub between the two countries. 

• The water of the river is so clear that boats seem to rest on a crystal glass surface besides casting their 

shadows on the river bed. 
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About Shillong Plateau 

• Shillong Plateau, highland region in eastern Meghalaya state, northeastern India. 

• It is a rolling tableland and the highest portion of the hill mass that comprises most of Meghalaya. 

• The plateau’s western, northern, and southern escarpments are called the Garo, Khasi, and Jaintia hills, 

respectively. 

• The Shillong Plateau is an outlier of the plateau of peninsular India and is composed primarily of 

ancient rocks. 

• It contains reserves of coal and iron ore, and limestone is quarried. 

 

MONKEYDACTYL 

Context: 

The new pterosaur fossil was discovered in the Tiaojishan Formation of Liaoning, China, thought to be 160 

million years old, has been named Kunpengopterus antipollicatus, also dubbed “Monkeydactyl”. 

Relevance: 

Prelims, GS-I: Geography (Geomorphology) 

Dimensions of the Article: 

1. About Pterosaurs 

2. About the Monkeydactyl Fossil (Kunpengopterus antipollicatus) 

3. Tiaojishan Formation 

4. Opposability of the Thumb 

5. Back to basics: Jurassic Period 

About Pterosaurs 

• The pterosaur species were reptiles, close cousins of dinosaurs and the first animals after insects to 

evolve powered flight. 

• They evolved into various species, while some were as large as an F-16 fighter jet, others were as small 

as paper airplanes. 
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• They flourished during all periods (Triassic, Jurassic, and Cretaceous) of the Mesozoic Era (252.2 

million to 66 million years ago). 

About the Monkeydactyl Fossil (Kunpengopterus antipollicatus) 

• “Antipollicatus” in ancient Greek means “opposite thumbs”, and it was attached to the name because the 

researchers’ findings could be the first discovery of a pterosaur with an opposed thumb. It could likely 

be the earliest-known instance of the limb. 

• It is far older than the one identified in 2019. Paleontologists had identified that species as a pterosaur 

that lived over 77 million years ago in what is Western Canada today. 

• Named Cryodrakon boreas, it was believed to be one of the largest flying animals, which “flew over the 

heads of dinosaurs”, with a wingspan of over 10 metres. 

Monkeydactyl and Opposability of the Thumb: 

• The research team scanned the fossil of K. antipollicatus using micro-computed tomography (micro-

CT), a technique making use of X-ray to image an object. 

• By studying its forelimb morphology and musculature, they suggest that K. antipollicatus could have 

used its hand for grasping, which is likely an adaptation for arboreal life (living in trees). 

• The grasping hands of primates developed as a result of their life in the trees — an opposable thumb 

made it easier for the common ancestor of all primates to cling on to tree branches. 

Tiaojishan Formation 

• Geographically, the Tiaojishan Formation is widely distributed in western Liaoning Province and the 

neighboring northern Hebei Province (China). 

• This formation is lithologically composed of intermediate lava and pyroclastic rocks, interlayered with 

basic volcanic rocks and sedimentary deposits. 

• It contains abundant and well-preserved fossil plants, including leaves, seeds and fruits, permineralized 

rhizomes and wood. 
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Opposability of the Thumb 

• Opposability of the thumb is defined as being able to “simultaneously flex, abduct and medially rotate 

the thumb” in a way that one is able to bring the tip of the thumb to touch the tips of the other fingers. 

• Along with humans, some ancient monkeys and apes also had opposable thumbs. 

• Humans, however, have a relatively longer and distally placed thumb, and larger thumb muscles. 

• This means that humans’ tip-to-tip precision grip when holding smaller objects is superior to non-

human primates. This is the reason that humans are able to hold a pen, unscrew an earring stopper, or 

put a thread through a needle hole. 

Back to basics: Jurassic Period 

Spans from 200 million to 145 million years ago, and features three major epochs: Early Jurassic, Middle 

Jurassic, and Late Jurassic. 
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Early Jurassic 

• Spans from 200 million to 175 million years ago. 

• The climate was much more humid than the Triassic, and as a result, the world was very tropical. 

• In the oceans, plesiosaurs, ichthyosaurs and ammonites dominated the seas. 

• On land, dinosaurs and other reptiles dominated the land. 

• The first true crocodiles evolved, pushing the large amphibians to near extinction. 

• The reptiles rose to rule the world. 

• Meanwhile, the first true mammals evolved, but never exceeded the height of a shrew. 

Middle Jurassic 

Spans from 175 million to 163 million years ago. 

• During this epoch, dinosaurs flourished. 

• Many other predators rose as well, such as Allosaurus. 

• Conifer forests made up a large portion of the world’s forests. 

• In the oceans, plesiosaurs and ichthyosaurs were flourishing. 

• This epoch was the peak of the reptiles. 

Late Jurassic 

• Spans from 163 million to 145 million years ago. 

• The Late Jurassic featured a massive extinction of sauropods and ichthyosaurs due to the separation of 

Pangaea into Laurasia and Gondwana in an extinction known as the Jurassic-Cretaceous extinction. 

• The increase in sea-levels opened up the Atlantic seaway which would continue to get larger over time. 

The divided world would give an opportunity for the diversification of new dinosaurs 

FOSSILS OF CYNODONTS FOUND IN TIKI FORMATION 

Context: 

The Tiki Formation in Madhya Pradesh, a treasure trove of vertebrate fossils, has now yielded a new species 

and two genera of cynodonts, small rat-like animals that lived about 220 million years ago. 

Relevance: 

Prelims, GS-I: Geography (Geomorphology, Origin & Evolution of Earth) 

Dimensions of the Article: 

1. Tiki Formation 

2. New Species found: The Study and significance of Cynodonts 

Tiki Formation 

• The Tiki Formation is a Late Triassic (Carnian to Norian) geologic formation in Madhya Pradesh, 

northern India. 
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• Dinosaur remains are among the fossils that have been recovered from the formation, although none 

have yet been referred to a specific genus. 

• Phytosaur remains attributable to the genus Volcanosuchus have also been found in the Tiki Formation. 

• The genera Tikiodon, Tikitherium and Tikisuchus and species Rewaconodon tikiensis, Hyperodapedon 

tikiensis and Parvodus tikiensis have been named after the Tiki Formation. 

• The majority of the Tiki Formation correlates with the Ischigualasto Formation of Argentina, the upper 

part of the Santa Maria Formation, and the overlying lower Caturrita Formation of Brazil, the Isalo II 

Beds of Madagascar, Lossiemouth Sandstone of Scotland, and the lower Tecovas Formation of the 

Chinle Group of North America. 

New Species found: The Study and significance of Cynodonts 

• The researchers used scanning electron microscopy to study teeth samples and the results showed that 

they had found a new species, and they named it Rewaconodon indicus, indicating India, the country it 

was discovered from. 

• The team also identified two new genera from the area. The first was named Inditherium floris and the 

second was named Tikiodon cromptoni. 

• Cynodonts are important in evolutionary studies as this group ultimately gave rise to the present-day 

mammals. 

• By studying their molar and premolar teeth, we see how they slowly evolved and modified. Their crown 

shape shows that these animals are actually intermediate forms that are very near to the mammalian 

line of evolution. 

• The close relationship of cynodonts with living mammals is seen in their bones. They also have 

differentiated teeth a secondary palate in their mouths, which, like humans, allowed them to breathe 

and eat at the same time. 

BRO REPORTS GLACIER BREAK IN UTTARAKHAND 

Context: 

• There are reports of a glacier breaking off in the Sumna area, located close to the Indo-China border in 

Uttarakhand. 

• The Border Roads Organisation (BRO) Commander concerned had informed them that reports of such 

an incident had been received and teams were being sent to the area. 

Relevance: 

GS-I: Geography (Physical Geography, Distribution of Key Natural Resources, Water Resources, Important 

Geophysical Phenomena), GS-III: Geography (Various Security Forces & Agencies & Their Mandate) 

Dimensions of the Article: 

1. What is a Glacier? 

2. Why does a glacier break? 

3. Where has this “glacier break” happened? 

4. About the Border Roads Organisation (BRO) 

What is a Glacier? 
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• A glacier is a persistent body of dense ice that is constantly moving under its own weight. It is form by 

the accumulation of snow exceeds its ablation (melting and sublimation) over many years. It is the 

largest reservoir of fresh water on the Earth (75 percent of the world’s fresh water). 

• Glaciers are unique because they are reservoir of fresh water, have sheer mass and their ability to move 

(Glaciers flow like very slow rivers). It may move in two ways- Internal flow is when the pressure and 

gravity on the ice in a glacier cause it to move downhill; Basal sliding is when an entire glacier moves 

because its base is slightly melted. Rivers, valleys and lakes are formed after melting of glaciers. 

• As per National Snow & Ice Date Centre, it occupies about 10 percent of the world’s total area. 

Why does a glacier break? 

• Glacier break can happen due to erosion, a buildup of water pressure, an avalanche of rock or heavy 

snow, an earthquake or cryoseism, volcanic eruptions under the ice. 

• It can also happen after a massive displacement of water in a glacial lake when a large portion of an 

adjacent glacier collapses into it. 

• The direct causes of glacial lake outbursts are earthquake, heavy rainfall/snowmelt, long-term dam 

degradation, etc. 

Where has this “glacier break” happened? 

• Sumna is around 40 km ahead of Raini village — towards the China border — in the Chamoli district of 

Uttarakhand. 

• Recently, upstream on the Rishiganga river near Raini village in the same Niti Valley, a glacial burst had 

occurred – leading to a flash flood in the Rishiganga and Dhauliganga rivers, and devastation at the site 

of two hydro power projects downstream. 

Important Glaciers in India 

Name  State Mountain Range 

Batura Glacier Jammu & Kashmir Karakoram Mountain Range 

Khurdopin Glacier Jammu & Kashmir Karakoram Mountain Range 

Hispar Glacier Jammu & Kashmir Karakoram Mountain Range 

Biafo Glacier Jammu & Kashmir Karakoram Mountain Range 

Baltoro Glacier Jammu & Kashmir Karakoram Mountain Range 

Chomolungma glacier Jammu & Kashmir Karakoram Mountain Range 

Diamir Glacier Jammu & Kashmir Karakoram Mountain Range 

Siachen Glacier Jammu & Kashmir Karakoram Mountain Range 

Gangotri Glacier Uttarkashi, Uttarakhand Himalayas 

Milam Glacier Uttarakhand Trishul peak of  Pithoragarh 

Pindari glacier Nanda Devi, Uttarakhand Upper reaches of the Kumaon Himalayas 

Zemu Glacier Sikkim Eastern Himalaya Located on Kanchenjunga peak 
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About the Border Roads Organisation (BRO) 

• The Border Roads Organisation (BRO) develops and maintains road networks in India’s border areas 

and friendly neighboring countries. 

• Currently, the organisation maintains operations in twenty-one states, one UT (Andaman and Nicobar 

Islands), and neighboring countries such as Afghanistan, Bhutan, Myanmar, and Sri Lanka. 

• Presently, BRO is also involved in the construction of a tunnel at the Rohtang pass which is estimated to 

be ready by 2019. 

• The BRO operates in 18 Projects namely: Arunank, Beacon, Brahmank, Chetak, Deepak, Dantak, Himank, 

Hirak, Pushpak, Sampark, Setuk, Sewak, Shivalik, Swastik, Udayak, Vartak, Vijayak and sela tunnel. 

• The organisation’s operations are spread across India, Bhutan, Myanmar, Tajikistan, and Afghanistan. 

• The BRO was formed on 7 May 1960 to secure India’s borders and develop infrastructure in remote 

areas of the north and north-east states of the country. 

• The BRO consists of Border Roads Wing under the Ministry of Defense and the General Reserve 

Engineer Force (GREF). Officers are selected through the Indian Engineering Services (IES) 

Examination conducted by the Union Public Service Commission (UPSC). 

ASSAM EARTHQUAKE 

Context: 

Several houses and buildings were damaged after an earthquake of magnitude 6.4 on the Richter scale hit 

Assam. 

Six aftershocks, of magnitude ranging from 3.2 to 4.7, occurred in the two-and-a-half hours following the main 

tremor. 

Relevance: 

GS-III: Disaster Management (Earthquakes) GS-I: Geography (Important Geophysical Phenomena) 

Dimensions of the Article: 

1. About the Fault line involving Assam Earthquake 

2. About Himalayan Frontal Thrust (HFT) 
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3. Earthquake zones of India 

4. Back to the basics 

About the Fault line involving Assam Earthquake 

• The primary earthquake had its epicentre at about 80 km northeast of Guwahati, and a focal depth of 17 

km, the National Centre for Seismology (NCS) said. 

• The preliminary analysis shows that the events are located near to Kopili Fault closer to Himalayan 

Frontal Thrust (HFT). 

• The area is seismically very active falling in the highest Seismic Hazard zone V associated with 

collisional tectonics where Indian plate sub-ducts beneath the Eurasian Plate. 

• When an earthquake occurs on one of these faults, the rock on one side of the fault slips with respect to 

the other. The fault surface can be vertical, horizontal, or at some angle to the surface of the earth. 

About Himalayan Frontal Thrust (HFT) 

• The Main Frontal Thrust (MFT), also known as the Himalayan Frontal Thrust (HFT) is a geological fault 

in the Himalayas that defines the boundary between the Indian and Eurasian Plates. 

• The fault is well expressed on the surface thus could be seen via satellite imagery. 

• It is the youngest and southernmost thrust structure in the Himalaya deformation front. It is a splay 

branch of the Main Himalayan Thrust (MHT) as the root décollement. 

• It runs parallel to other major splays of the MHT; Main Boundary Thrust (MBT) and Main Central 

Thrust (MCT). 

• The MFT accommodates almost the entire rate of subduction of the Indian Plate therefore, it is no 

surprise that numerous earthquakes have occurred along this fault, and is expected to produce very big 

earthquakes in the future. 

• Many earthquakes associated with the MFT has resulted in visible ground ruptures, as seen in the Bihar 

earthquake of 1934 and 1505 magnitude 8.9 earthquake. 
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Earthquake zones of India 

• The major reason for the high frequency and intensity of the earthquakes is that the Indian plate is 

driving into Asia at a rate of approximately 47 mm/year. 

• Geographical statistics of India show that more than 50% of the land is vulnerable to earthquakes. 

• The latest version of seismic zoning map of India divides India into 4 seismic zones (Zone 2, 3, 4 and 5). 

Zones of Seismicity 

1. Zone 1: Currently the Division does not include a Zone 1. NO area of India is classed as Zone 1. 

2. Zone 2: This region is liable to MSK VI or less and is classified as the Low Damage Risk Zone. 

3. Zone 3: This zone is classified as Moderate Damage Risk Zone which is liable to MSK VII. 

4. Zone 4: This zone is called the High Damage Risk Zone and covers areas liable to MSK VIII. Jammu and 

Kashmir, Ladakh, Himachal Pradesh, Uttarakhand, Sikkim, the parts of Indo-Gangetic plains (North 

Punjab, Chandigarh, Western Uttar Pradesh, Terai, North Bengal, Sundarbans) and the capital of the 

country Delhi fall in Zone 4. 

5. Zone 5: Zone 5 covers the areas with the highest risks zone that suffers earthquakes of intensity MSK IX 

or greater. The region of Kashmir, the Western and Central Himalayas, North and Middle Bihar, the 

North-East Indian region, the Rann of Kutch and the Andaman and Nicobar group of islands fall in this 

zone. 
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TWO TORNADOES STRIKE CHINA 

Context: 

Two tornadoes that struck central and eastern China killed at least 12 people and injured more than 400. 

Relevance: 

GS-I: Geography (Physical geography – Climatology, Important Geophysical phenomena) 

Dimensions of the Article: 

1. What is a Tornado? 

2. Distribution of tornadoes 

3. Differences between a Tornado and a Cyclone 

What is a Tornado? 

• A tornado is a rapidly rotating column of air that is in contact with both the surface of the Earth and a 

cumulonimbus cloud or, in rare cases, the base of a cumulus cloud. 

• The windstorm is often referred to as a twister, whirlwind or cyclone-winds blow counterclockwise in 

the Northern Hemisphere and clockwise in the Southern. 
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• Tornadoes come in many shapes and sizes, and they are often visible in the form of a condensation 

funnel originating from the base of a cumulonimbus cloud, with a cloud of rotating debris and dust 

beneath it. 

• It is generally accompanied by extreme weather such as heavy downpours, hail storms, and lightning. 

• Tornadoes generally occur in middle latitudes. The tornado over the sea is called water sprouts. 

• These violent storms are the manifestation of the atmosphere’s adjustments to varying energy 

distribution. The potential and heat energies are converted into kinetic energy in these storms and the 

restless atmosphere again returns to its stable state. 

• Tornado is a small-diameter column of violently rotating air developed within a convective cloud and in 

contact with the ground. 

• Tornadoes occur most often in association with thunderstorms during the spring and summer in the 

mid-latitudes of both the Northern and Southern Hemispheres. 

• These whirling atmospheric vortices can generate the strongest winds known on Earth: wind speeds in 

the range of 500 km (300 miles) per hour. 

Distribution of tornadoes 

• Rare in polar regions and infrequent at latitudes higher than 50° N and 50° S. 

• The temperate and tropical regions are the most prone to thunderstorms. 

• Tornadoes have been reported on all continents except Antarctica. 

• United States has the most violent tornadoes. 

• Canada reports the second largest number of tornadoes. 

• In the Indian sub-continent, Bangladesh is the most prone country to tornadoes. 

• At any moment there are approximately 1,800 thunderstorms in progress throughout the world. 
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Differences between a Tornado and a Cyclone 

Tornado Cyclone 

A tornado is a violent, twisted funnel of high-speed 

wind. 
A cyclone is a huge and powerful storm. 

It is formed when a funnel-like column of cold air 

sinks down from a story cloud. 

A cyclone consists of a low-pressure area with high 

pressure all around. 

Warm air rises up which whirls up causing high speed 

circulating winds. 

High-speed winds go around the centre violently and are 

accompanied by heavy rains. 

They have a relatively smaller diameter. They have large diameters. 

 

CYCLONE ‘TAUKTAE’ 

Context: 

Tauktae – an ‘Extremely severe cyclonic storm’ moved north-northwestwards and hit the Gujarat Coast with 

maximum wind speeds gusting up to 185 – 210 km/h. Along the cyclone’s path, several people died in Tamil 

Nadu and Karnataka due to electrocution and wall collapse. 

Relevance: 

GS-I: Geography (Physical geography – Climatology, Important Geophysical phenomena), GS-III: Disaster 

Management 

Dimensions of the Article: 

1. What are Tropical Cyclones? 

2. Conditions for cyclone formation: 

3. How are Tropical Cyclones Formed? 

4. Why tropical cyclones don’t form in the eastern tropical oceans? 

5. Names of Tropical Cyclones 

6. Structure of the tropical cyclone 

7. Landfall, what happens when a Cyclone reaches land from the ocean? 

8. Cyclone Management in India 

What are Tropical Cyclones? 

• The Tropical Cyclones are violent storms that originate over oceans in tropical areas and move over to 

coastal areas bringing about large-scale destruction caused by violent winds, very heavy rainfall and 

storm surges. 

• These are low pressure weather systems in which winds equal or exceed speeds of 62kmph. 

• Winds circulate around in anti-clockwise direction in the Northern Hemisphere and in clockwise 

direction in the Southern Hemisphere. 

• “Tropical” refers to the geographical origin of these systems, which form almost exclusively over 

tropical seas. 
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• “Cyclone” refers to their winds moving in a circle, whirling round their central clear eye, with their 

winds blowing counterclockwise in the Northern Hemisphere and clockwise in the Southern 

Hemisphere. 

• The opposite direction of circulation is due to the Coriolis effect. 

 

Tropical Cyclones in India 

• Tropical cyclones striking India generally originate in the eastern side of India. 

• Bay of Bengal is more prone to cyclone than Arabian Sea because it gets high sea surface temperature, 

low vertical shear winds and has enough moisture in middle layers of its atmosphere. 

• The frequency of cyclones in this region is bi-modal, i.e., Cyclones occur in the months of May–June and 

October–November. 

Conditions for cyclone formation: 

• A warm sea surface (temperature in excess of 26o –27o C) and associated warming extending up to a 

depth of 60m with abundant water vapour. 

• High relative humidity in the atmosphere up to a height of about 5,000 metres. 

• Atmospheric instability that encourages the formation of cumulus clouds. 

• Low vertical wind between the lower and higher levels of the atmosphere that do not allow the heat 

generated and released by the clouds to get transported from the area. 

• The presence of cyclonic vorticity (rate of rotation of air) that initiates and favours rotation of the air 

cyclonically. 

• Location over the ocean, at least 4–5 o latitude away from the equator. 

How are Tropical Cyclones Formed? 
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1. Tropical cyclones typically form over large bodies of relatively warm water. Warm water > Evaporation 

> Rising up of air > Low Pressure area. 

2. They derive their energy through the evaporation of water from the ocean surface, which ultimately re-

condenses into clouds and rain when moist air rises and cools to saturation. 

3. Water takes up heat from the atmosphere to change into vapour. 

4. When water vapour changes back to liquid form as raindrops, this heat is released to the atmosphere. 

5. The heat released to the atmosphere warms the air around. 

6. The air tends to rise and causes a drop in the pressure. 

7. More air rushes to the centre of the storm. 

8. This cycle is repeated. 

 

Why tropical cyclones don’t form in the eastern tropical oceans? 

• The depth of warm water (26-27°C) should extend for 60-70 m from surface of the ocean/sea, so that 

deep convection currents within the water do not churn and mix the cooler water below with the 

warmer water near the surface. 

• The above condition occurs only in western tropical oceans because of warm ocean currents (easterly 

trade winds pushes ocean waters towards west) that flow from east towards west forming a thick layer 

of water with temperatures greater than 27°C. This supplies enough moisture to the storm. 

• The cold currents lower the surface temperatures of the eastern parts of the tropical oceans making 

them unfit for the breeding of cyclonic storms. 

• ONE EXCEPTION: During strong El Nino years, strong hurricanes occur in the eastern Pacific. This is 

due to the accumulation of warm waters in the eastern Pacific due to weak Walker Cell. 

Names of Tropical Cyclones 

Depending on its location and strength, a tropical cyclone is referred to by different names: 
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1. Cyclones in the Indian Ocean 

2. Hurricanes in the Atlantic 

3. Typhoons in the Western Pacific and the South China Sea 

4. Willy-willies in Western Australia 

Structure of the tropical cyclone 

Tropical cyclones are compact, circular storms, generally some 320 km (200 miles) in diameter, whose winds 

swirl around a central region of low atmospheric pressure. The winds are driven by this low-pressure core and 

by the rotation of Earth, which deflects the path of the wind through a phenomenon known as the Coriolis 

force. As a result, tropical cyclones rotate in a counter clockwise (or cyclonic) direction in the Northern 

Hemisphere and in a clockwise (or anticyclonic) direction in the Southern Hemisphere. 

1. The Eye: A characteristic feature of tropical cyclones is the eye, a central region of clear skies, warm 

temperatures, and low atmospheric pressure. Typically, atmospheric pressure at the surface of Earth is 

about 1,000 millibars. 

2. The Eyewall: The most dangerous and destructive part of a tropical cyclone is the eyewall. Here winds 

are strongest, rainfall is heaviest, and deep convective clouds rise from close to Earth’s surface to a 

height of 15,000 metres. 

3. Rainbands: These bands, commonly called rainbands, spiral into the centre of the storm. In some cases 

the rainbands are stationary relative to the centre of the moving storm, and in other cases they seem to 

rotate around the centre. 

 

Landfall, what happens when a Cyclone reaches land from the ocean? 

• Tropical cyclones dissipate when they can no longer extract sufficient energy from warm ocean water. 

• A storm that moves over land will abruptly lose its fuel source and quickly lose intensity. 

• A tropical cyclone can contribute to its own demise by stirring up deeper, cooler ocean waters. tropical 

cyclone can contribute to its own demise by stirring up deeper, cooler ocean waters. 

Cyclone Management in India 

India is highly vulnerable to natural disasters especially cyclones, earthquakes, floods, landslides, and drought. 

Natural disasters cause a loss of 2% of GDP every year in India. According to the Home ministry, 8% of total 

area in India is prone to cyclones. India has a coastline of 7,516 km, of which 5,700 km are prone to cyclones of 

various degrees. 
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• Loss due to cyclones: Loss of lives, livelihood opportunities, damage to public and private property and 

severe damage to infrastructure are the resultant consequences, which can disrupt the process of 

development 

• Indian Meteorological Department (IMD) is the nodal agency for early warning of cyclones and floods. 

• Natural Disaster Management Authority is mandated to deal with the disaster management in India. It 

has prepared National Guidelines on Management of Cyclone. 

• National Cyclone Risk Mitigation Project (NCRMP) was launched by Home ministry to upgrade the 

forecasting, tracking and warning about cyclones in states. 

• National Disaster Response Force (NDRF) has done a commendable performance in rescuing and 

managing relief work. 

• National Disaster Response Reserve (NDRR)– a fund of 250 crores operated by NDRF for maintaining 

inventory for an emergency situation. 

• In 2016, a blueprint of National Disaster Management Plan was unveiled to tackle disaster. It provides a 

framework to deal with prevention, mitigation, response and recovery during a disaster. According to 

the plan, Ministry of earth science will be responsible for disaster management of cyclone. By this plan, 

India joined the list of countries which follow the Sendai Framework for Disaster Risk Reduction 2015-

2030. 

• Due to increased awareness and tracking of Cyclone, the death toll has been reduced substantially. For 

example, Very severe cyclone Hudhud and Phailin claimed lives of around 138 and 45 people 

respectively, which might have been more. It was reduced due to the early warning and relocation of 

the population from the cyclone-hit areas. Very severe cyclone Ockhi claimed many lives of people in 

Tamil Nadu and Kerala. This was due to the unprecedented change in the direction of the cyclone. 

• But the destruction of infrastructure due to cyclonic hit is not been reduced which leads to increase in 

poverty due to the economic weakening of the affected population. 

CLOUDBURSTS AND FLOODS IN UTTARAKHAND 

Context: 

A number of cloudbursts caused several homes and roads in a number of villages in Uttarakhand’s Chamoli, 

Tehri and Rudraprayag districts to be flooded with water and debris in early May 2021. 

Cloudburst-like events have hit Uttarakhand since May 2021 and have caused considerable damage in the four 

hilly districts of Tehri Garhwal, Rudraprayag, Uttarkashi and Chamoli. 

Relevance: 

GS-I: Geography (Physical Geography, Climatology, Important Geophysical phenomena), GS-III: Environment 

and Ecology (Climate Change and its effects), GS-III: Disaster Management 

Dimensions of the Article: 

1. What is a Cloudburst? 

2. Why do cloudbursts happen only in the mountains and hilly areas? 

3. Why does cloudburst cause so many deaths? 

What is a Cloudburst? 
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• Cloudbursts are sudden and extreme rainfall events over a limited area in a short span of time. There is 

no universal definition of a cloudburst. 

• The India Meteorological Department (IMD) defines a cloudburst as any event where 100 millimetres 
of rainfall have fallen in a span of an hour over a region that is 20-30 square kilometres in area. By this 

definition, 5 cm of rainfall in half an hour would also be classified as a cloudburst. 

How do Cloudbursts occur? 

• A cloudburst occurs when moisture-carrying air moves up a hilly terrain, forming a vertical column of 

clouds known as ‘cumulonimbus’ clouds. 

• Such clouds usually cause rain, thunder and lightning. This upward motion of the clouds is known as an 

‘orographic lift’. 

• These unstable clouds cause an intense rainstorm over a small area after becoming heavy enough and 

locked in the ridges and valleys between the hills. 

• The energy necessary for the cloudburst comes from the upward motion of air. Cloudbursts mostly 

occur at elevations between 1,000-2,500 metres above sea level. 

• The moisture is usually provided by a low-pressure system (usually associated with cyclonic storms in 

the ocean) over the Gangetic plains associated with low level winds flowing in from the east. 

• Sometimes winds flowing in from the north west also aid the occurrence of cloudbursts. The many 

factors that have to come together to make a cloudburst event happen make them highly unlikely. 

Why do cloudbursts happen only in the mountains and hilly areas? 

• Cloudbursts do happen in plains as well, but there is a greater probability of them occurring in 

mountainous zones; it has to do with the terrain. 

• Cloudbursts happen when saturated clouds are unable to produce rain because of the upward 

movement of very warm current of air. 

• Raindrops, instead of dropping down, are carried upwards by the air current. 

• New drops are formed and existing raindrops gain in size. After a point, the raindrops become too 

heavy for the cloud to hold on to, and they drop down together in a quick flash. 

• Hilly terrains aid in heated air currents rising vertically upwards, thereby, increasing the probability of 

a cloudburst situation. 

• In addition, as pointed out earlier, cloudbursts get counted only when they result in largescale 

destruction of life and property, which happens mainly in mountainous regions. 

Why does cloudburst cause so many deaths? 

• The rainfall itself does not result in the death of people, though sometimes, the raindrops are big 

enough to hurt people in a sustained downpour. 

• It is the consequences of such heavy rain, especially in the hilly terrain, that causes death and 

destruction. 

• Landslides, flash floods, houses and establishments getting swept away and cave-ins lead to the deaths. 

Is the frequency of cloudbursts increasing? 

• There is a paucity of past data on cloudbursts; in addition, since only some of them get counted – only 

those that result in death and destruction – there is a problem of accuracy as well. 
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• But what is very clear is that events of extreme precipitation have been on the rise in the last few 

decades due to global warming; it is expected, keeping in mind that trend, that cloudburst events might 

be on the increase as well. 

• Extreme weather events are indeed increasing in the Himalayan region. 

CYCLONE YAAS, INCREASING TROPICAL CYCLONES 

Context: 

Cyclone Tauktae that was the first Extremely Severe Cyclonic Storm in the Arabian Sea to make landfall in 

Gujarat in 130 years. In less than a few days after the landfall of Tauktae, there is a possible cyclonic storm in 

the Bay of Bengal called Yaas. 

Relevance: 

GS-I: Geography (Physical geography – Climatology, Important Geophysical phenomena), GS-III: Environment 

and Ecology (Impact of Climate Change), GS-III: Disaster Management 

Dimensions of the Article: 

1. Cyclone Yaas – a possibility 

2. Increasing numbers of cyclones in changing times 

3. Bay of Bengal vs Arabian Sea 

4. Increasing Cyclones in Arabian Sea 

Cyclone Yaas – a possibility 

• A low-pressure area is likely to form over North Andaman Sea and adjoining east-central Bay of Bengal 

around May 22, according to the India Meteorological Department (IMD). 

• The depression will likely intensify into a cylone and move northwestwards, entering West Bengal and 

Odisha on May 26. 

• Over 800 flood and cyclone shelters in the coastal pockets have been readied to house people from 

seaside villages in Odisha to deal with the cyclone. 

• Odisha will witness a pre-monsoon cyclone for the third year in a row, after Amphan in May 2020 and 

Fani in May 2019. This is an incremental trend as – Odisha coast faced pre-monsoon cyclones 

(occurring between April and May) only 14 times since 1804. 

Increasing numbers of cyclones in changing times 

• West Indian Ocean normally sees an extremely small number of cyclones and tropical storms compared 

to the Eastern side. – Between 1891 and 2000, almost 50 tropical cyclones impacted the west coast, of 

which more than 20 were severe cyclonic storms. In contrast, about 300 cyclones impacted the east 

coast of the country from the Bay of Bengal, including more than 100 severe cyclonic storms. 

• Cyclones occur in the pre-monsoon months of May-June and the post-monsoon months of October-

November. 

• However, in the past few decades, the average number of storms to occur over the Arabian Sea and the 

time of the year when they do have both demonstrated a changing trend. 

• In 2018, while the Bay of Bengal maintained its average of 4 cyclones a year, Arabian Sea gave rise to 3 

instead of 1. A year later in 2019, the Arabian Sea saw 5 cyclones. 
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• Overall, there was a 32% rise in the number of cyclones between the years of 2014 and 2019. 

• The changing trends are consistent with rising temperatures in the Indian Ocean. A 2014 study found 

that while the temperature of the Indian Ocean rose overall by 0.7 degrees Celsius, the generally colder 

western Indian Ocean experienced an unexpected warming of 1.2 degrees Celsius in the summer. 

• Additionally, cyclones over the Arabian Sea are also increasing in intensity, driven by rising emissions 

and temperatures. 

• Typically, an extremely severe cyclone occurs once every four to five years in the Arabian Sea, however, 

extremely severe Cyclone Nilofar in 2014 and Chapal and Megh in 2015, formed over the Arabian sea 

showing the increasing trend. 

Bay of Bengal vs Arabian Sea 

Near India, cyclones form on either side of the country, but the ones in the Bay of Bengal are more frequent and 

more intense than in the Arabian Sea. 

Why Bay of Bengal creates significantly more cyclones? 

• Apart from being a warm pool region, the Bay of Bengal is slightly more landlocked with South East 

Asian countries surrounding it, compared to the Arabian Sea, which is more expansive and this also 

leads to an increase in salinity of the seawater. 

• The Bay of Bengal is fed by a constant source of freshwater in the form of giant rivers like the Ganga and 

the Brahmaputra. The river water that empties into the Bay of Bengal warms up at the surface and rises 

up as moisture. This makes it difficult for the warm layers of water to mix properly with the cooler 

layers of water below, keeping the surface always warm and ready to feed any potential cyclone over it. 

• Furthermore, because of the shape of the land around the Bay of Bengal, the winds are slower and 

weaker over the ocean, ready to spin. 

• According to experts, the Bay of Bengal also gets many remnants of the typhoons in the Pacific Ocean. 

They come as a low-pressure area into the Bay of Bengal and grow into cyclones due to ideal conditions. 
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Why are there lesser cyclones in the Arabian Sea? 

• The northern, central and western parts of the Arabian Sea have a much cooler temperature. The 

mountains in east Africa direct winds towards the Arabian Peninsula, dissipating heat much more 

efficiently throughout the Arabian Sea. 
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• As a result, this region is not favourable to feed potential cyclones and about half the cyclones that move 

into this area typically lose energy and dissipate. 

Increasing Cyclones in Arabian Sea 

• For the past 150-200 years, the Bay of Bengal has given birth to four times more cyclones than the 

Arabian Sea. But this may soon change, thanks to global warming. 

• A study by The Indian Institute of Tropical Meteorology has shown that both the frequency and 

intensity of cyclones in the Arabian Sea are on the rise. The experts believe the key reason is a rise in 

the ocean temperature. 

• Traditionally, the Arabian Sea is a lot cooler than the Bay of Bengal. But now the Arabian Sea is also 

becoming a warm pool region because of the additional heat supplied by global warming. 

 

 

MOUNT NYARAGONGO ERUPTION 

Context: 

An active volcano in Congo, Mount Nyaragongo, erupted again. 

The Indian Army contingent under the United Nations peace keeping mission (MONUSCO) assisted in 

protecting civilians and U.N. officials as well as assets during the evacuation. 
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Relevance: 

GS-I: Geography (Physical geography, Volcanoes, Important Geophysical phenomena), GS-III: Disaster 

Management 

Dimensions of the Article: 

1. Mount Nyiragongo 

2. Stratovolcano 

3. Albertine Rift 

Mount Nyiragongo 

• Mount Nyiragongo is an active stratovolcano in the Virunga Mountains associated with the Albertine 

Rift. 

• It is located inside Virunga National Park, in the Democratic Republic of the Congo just west of the 

border with Rwanda. 

• The crater presently has two distinct cooled lava benches within the crater walls and Nyiragongo’s lava 

lake has at times been the most voluminous known lava lake in recent history. 

• Nyiragongo and nearby Nyamuragira are together responsible for 40 per cent of Africa’s historical 

volcanic eruptions. 

• The volcano partly overlaps with two older volcanoes, Baratu and Shaheru, and is also surrounded by 

hundreds of small volcanic cinder cones from flank eruptions. 
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Stratovolcano 

• A stratovolcano, also known as a composite volcano, is a conical volcano built up by many layers 

(strata) of hardened lava and tephra. 

• Unlike shield volcanoes, stratovolcanoes are characterized by a steep profile with a summit crater and 

periodic intervals of explosive eruptions and effusive eruptions, although some have collapsed summit 

craters called calderas. 

• The lava flowing from stratovolcanoes typically cools and hardens before spreading far, due to high 

viscosity. 

• The magma forming this lava is often felsic, having high-to-intermediate levels of silica (as in rhyolite, 

dacite, or andesite), with lesser amounts of less-viscous mafic magma. 

• Stratovolcanoes are sometimes called “composite volcanoes” because of their composite stratified 

structure built up from sequential outpourings of erupted materials. 

• They are among the most common types of volcanoes, in contrast to the less common shield volcanoes. 

• Two famous examples of stratovolcanoes are Krakatoa in Indonesia, known for its catastrophic 

eruption in 1883, and Vesuvius in Italy, whose catastrophic eruption in AD 79 buried the Roman cities 

of Pompeii and Herculaneum. 

• In modern times, Mount St. Helens in Washington State, USA and Mount Pinatubo in the Philippines 

have erupted catastrophically, but with fewer deaths. 

 

Albertine Rift 
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• The Albertine Rift is the western branch of the East African Rift, covering parts of Uganda, the 

Democratic Republic of the Congo (DRC), Rwanda, Burundi and Tanzania. 

• It extends from the northern end of Lake Albert to the southern end of Lake Tanganyika. The 

geographical term includes the valley and the surrounding mountains. 

• The Albertine Rift and the mountains are the result of tectonic movements that are gradually splitting 

the Somali Plate away from the rest of the African continent. 

• The mountains surrounding the rift are composed of uplifted Pre-Cambrian basement rocks, overlaid in 

parts by recent volcanic rocks. 

 

 

NGT FORMS PANEL TO PROBE CONSTRUCTION IN MEKEDATU 

Context: 

The National Green Tribunal (NGT), Southern Zone has appointed a joint committee to look into allegations of 

unauthorised construction activity taking place in Mekedatu, where the Karnataka government had proposed 

to construct a dam across the Cauvery River. 

Relevance: 

GS-II: Polity and Governance (Intra-State Relations, Functions & responsibilities of the Union and the States, 

Issues and challenges of federal structure) 
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Dimensions of the Article: 

1. About the Cauvery River 

2. Mekedatu 

3. About the proposed Mekedatu Project 

4. Cauvery Water Management Authority (CWMA) 

5. Cauvery Water Regulation Committee (CWRC) 

About the Cauvery River 

• The Cauvery River (Kaveri), flows in a southeasterly direction through the states of Karnataka and 

Tamil Nadu and descends the Eastern Ghats in a series of great falls. 

• Before emptying into the Bay of Bengal south of Cuddalore, Tamil Nadu the river breaks into a large 

number of distributaries forming a wide delta called the “Garden of Southern India” 

• The Cauvery basin extends over states of Tamil Nadu, Karnataka, Kerala, and Union Territory of 

Puducherry draining an area of 81 thousand Sq.km. 

• It is bounded by the Western Ghats on the west, by the Eastern Ghats on the east and the south, and by 

the ridges separating it from the Krishna basin and Pennar basin on the north. 

• The Nilgiris, an offshore of Western ghats, extend Eastwards to the Eastern ghats and divide the basin 

into two natural and political regions i.e., Karnataka plateau in the North and the Tamil Nadu plateau in 

the South. 

• Physiographically, the basin can be divided into three parts – the Westen Ghats, the Plateau of Mysore, 

and the Delta. 

• The delta area is the most fertile tract in the basin. The principal soil types found in the basin are black 

soils, red soils, laterites, alluvial soils, forest soils, and mixed soils. Red soils occupy large areas in the 

basin. Alluvial soils are found in the delta areas. 

• It is almost a perennial river with comparatively fewer fluctuations in flow and is very useful for 

irrigation and hydroelectric power generation because its upper catchment area receives rainfall during 

summer by the south-west monsoon and the lower catchment area during the winter season by the 

retreating north-east monsoon. 

• Harangi, Hemavati, Shimsha, and Arkavati are the tributaries on the left bank (north) and 

Lakshmantirtha, Kabbani, Suvarnavati, Bhavani, Noyil, and Amaravati are the tributaries on the right 

bank (south). 
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Mekedatu 

• Mekedatu is a location along Kaveri in the border of Chamarajanagar and Ramanagara Districts. 

Sangama is the place where Arkavati merges with Kaveri. 

• At Mekedaatu, the Kaveri runs through a deep, narrow ravine of hard granite rock. 

• The water flows very fast through the gorge, gouging pits in the rocky riverbed. 

 

About the proposed Mekedatu Project 
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• Ontigondlu is the proposed reservoir site, situated at Ramanagara district in Karnataka about 100 km 

away from Bengaluru. It is the midst of the Cauvery Wildlife Sanctuary. 

• The Rs. 9,000 crore project aims to store and supply water for drinking purposes for the Bengaluru city. 

Around 400 megawatts (MW) of power is also proposed to be generated through the project. 

• The project was first approved by the Karnataka state government in 2017. 

• It received approval from the erstwhile Ministry of Water Resources for the detailed project report and 

is awaiting approval from the Ministry of Environment, Forest and Climate Change (MoEFCC). 
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• Tamil Nadu had approached the Supreme Court (SC) against the project even if Karnataka has held that 

it would not affect the flow of water to Tamil Nadu. In 2020, during the Cauvery Water Management 

Authority’s meeting, Tamil Nadu reiterated its opposition to the project. 

Context: 
The National Green Tribunal (NGT) ordered all encroachments to be removed from Gujarat’s Banni 
grasslands within six months and directed a joint committe to prepare an action plan. 
Thet NGT said that the Maldharis (Pastoralists) will continue to hold the right to conserve the community 
forests in the area, granted to them as per the provisions in Section 3 of Forest Rights Act (FRA), 2006. 
The region’s nomadic pastoralist community, the Maldharis, whose livelihoods are dependent on this 
protected shrub-savanna, welcomed the move. 
Relevance: 
GS-II: Social Justice (Issues Relating to Development, Issues Related to SCs & STs, Management of Social 
Sector/Services) 
Dimensions of the Article: 

1. National Green Tribunal (NGT) 
2. Structure of National Green Tribunal 
3. Powers of NGT 
4. Significance of NGT 
5. About Banni Grassland 
6. About Maldharis 
7. About the Forest Rights Act 2006 

National Green Tribunal (NGT) 
• The National Green Tribunal has been established in 2010 under the National Green Tribunal Act 

2010 for effective and expeditious disposal of cases relating to environmental protection and 
conservation of forests and other natural resources including enforcement of any legal right relating 
to environment and giving relief and compensation for damages to persons and property and for 
matters connected therewith or incidental thereto. 

• Hence, NGT is a Statutory Body. 
• NGT Act draws inspiration from the India’s constitutional provision of (Constitution of India/Part III) 

Article 21 Protection of life and personal liberty, which assures the citizens of India the right to a 
healthy environment. 

• National Green Tribunal Act, 2010 is an Act of the Parliament of India which enables creation of a 
special tribunal to handle the expeditious disposal of the cases pertaining to environmental issues. 

Structure of National Green Tribunal 
• Following the enactment of the said law, the Principal Bench of the NGT has been established in the 

National Capital – New Delhi, with regional benches in Pune (Western Zone Bench), Bhopal (Central 
Zone Bench), Chennai (Southern Bench) and Kolkata (Eastern Bench). Each Bench has a specified 
geographical jurisdiction covering several States in a region. 

• The Chairperson of the NGT is a retired Judge of the Supreme Court, Head Quartered in Delhi. 
• Other Judicial members are retired Judges of High Courts. Each bench of the NGT will comprise of at 

least one Judicial Member and one Expert Member. 
• Expert members should have a professional qualification and a minimum of 15 years’ experience in 

the field of environment/forest conservation and related subjects. 
Powers of NGT 
The NGT has the power to hear all civil cases relating to environmental issues and questions that are linked 
to the implementation of laws listed in Schedule I of the NGT Act. These include the following: 

• The Water (Prevention and Control of Pollution) Act, 1974; 
• The Water (Prevention and Control of Pollution) Cess Act, 1977; 
• The Forest (Conservation) Act, 1980; 
• The Air (Prevention and Control of Pollution) Act, 1981; 
• The Environment (Protection) Act, 1986; 
• The Public Liability Insurance Act, 1991; 
• The Biological Diversity Act, 2002. 
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This means that any violations pertaining ONLY to these laws, or any order / decision taken by the 
Government under these laws can be challenged before the NGT. 
Significance of NGT 

• It protected vast acres of forest land, halted polluting construction activities in metros and smaller 
towns. 

• It has penalised errant officials who have turned a blind eye toward enforcing the laws, and held 
large corporate entities to account. 

• It protected the rights of tribal communities and ensure the enforcement of the “polluter pays” 
principle in letter and spirit. 

• Over the years NGT has emerged as a critical player in environmental regulation, passing strict 
orders on issues ranging from pollution to deforestation to waste management. 

• It helps reduce the burden of litigation in the higher courts on environmental matters. 
• The Chairperson and members are not eligible for reappointment; hence they are likely to deliver 

judgements independently, without succumbing to pressure from any quarter. 
• The NGT has been instrumental in ensuring that the Environment Impact Assessment process is 

strictly observed. 
• Importantly, the NGT has NOT been vested with powers to hear any matter relating to the Wildlife 

(Protection) Act, 1972, the Indian Forest Act, 1927 and various laws enacted by States relating to 
forests, tree preservation etc. 

About Banni Grassland 
• Banni is the largest grassland of Asia situated near the Great Rann of Kutch in Gujarat – and it 

accounts for almost 45% of the pastures in Gujarat. 
• Two ecosystems, wetlands and grasslands, are mixed side by side in Banni and Vegetation in Banni is 

sparse and highly dependent on rainfall. 
• Banni is dominated by low-growing plants, forbs and graminoids, many of which are halophiles (salt 

tolerant), as well as scattered tree cover and scrub. 
• The area is rich in flora and fauna, with 192 species of plants, 262 species of birds, several species of 

mammals, reptiles and amphibians. 

 
About Maldharis 

• Maldharis are a tribal herdsmen community inhabiting Banni. 
• Originally nomads, they came to be known as Maldharis after settling in Junagarh (mainly Gir Forest). 
• The literal meaning of Maldhari is keeper (dhari) of the animal stock (mal). 
• The Gir Forest National Park is home to around 8,400 Maldharis. 

About the Forest Rights Act 2006 
• Under the provisions of the Forest Rights Act 2006, forest dwellers cannot be displaced unless the 

rights settlement process has been completed. 
• Moreover, the Act has a special provision for setting up ‘Critical Wildlife Habitats (CWH)’, for the 

conservation of the species. 
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• It strengthens the conservation regime of the forests while ensuring livelihood and food security of 
the FDST(Forest Dwelling Scheduled Tribes) and OTFD (Other Traditional Forest Dwellers). 

• The Act identifies four types of rights: 
1. Title rights: It gives FDST and OTFD the right to ownership to land farmed by tribals or forest 

dwellers subject to a maximum of 4 hectares. 
2. Use rights: The rights of the dwellers extend to extracting Minor Forest Produce, grazing 

areas etc. 
3. Relief and development rights: To rehabilitate in case of illegal eviction or forced 

displacement and to basic amenities, subject to restrictions for forest protection. 
4. Forest management rights: It includes the right to protect, regenerate or conserve or manage 

any community forest resource which they have been traditionally protecting. 
 

Cauvery Water Management Authority (CWMA) 

• CWMA has been created as per the Cauvery Management Scheme framed by Centre and approved by 

Supreme Court. 

• The Cauvery Management Scheme deals with release of water from Karnataka to Tamil Nadu, Kerala 

and Puducherry. 

• It will be implemented by Cauvery Management Authority (CMA). 

• CMA will be sole body to implement CWDT award as modified by Supreme Court. 

• The Central Government will have no say in implementing of the scheme except for issuing 

administrative advisories to it. 

• The authority will comprise a chairman, a secretary and eight members. 

• Out of the eight members, two will be full time, while two will be part time members from centre’s side. 

Rest four will be part time members from states. 

• The main mandate of the CMA will be to secure implementation and compliance of the Supreme Court’s 

order in relation to “storage, apportionment, regulation and control of Cauvery waters”. 

• CMA will also advise the states to take suitable measures to improve water use efficiency. 

• It will do so by promoting use of micro-irrigation, change in cropping patterns, improved farm practices 

and development of command areas. 

• The CMA will also prepare an annual report covering its activities during the preceding year. 

Cauvery Water Regulation Committee (CWRC) 

• The Central government constituted the Cauvery Water Regulation Committee (CWRC) as per the 

provisions in the Kaveri Management Scheme laid down by the Supreme Court. 

• While the CWMA is an umbrella body, the CWRC will monitor water management on a day-to-day basis, 

including the water level and inflow and outflow of reservoirs in all the basin states. 

BELARUS FACES BACKLASH SANCTIONS OVER FORCED LANDING 

Context: 

Western powers prepared to pile sanctions on Belarus and cut off its aviation links after it scrambled a 

warplane to intercept an aircraft and arrest a dissident journalist, an act which one leader denounced as ‘state 

piracy’. 
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The European Union (EU) imposed sanctions against Belarus, including banning its airlines from using the 

airspace and airports of the 27-nation bloc EU. 

Relevance: 

GS-II: International Relations (Important Developments in Foreign Countries), GS-I: Geography (Maps) 

Dimensions of the Article: 

1. About Belarus 

2. The Story behind the sanctions on Belarus 

About Belarus 

• Belarus is a landlocked country in Eastern Europe, bordered by Russia to the east and northeast, 

Ukraine to the south, Poland to the west, and Lithuania and Latvia to the northwest. 

• Minsk is the capital and largest city of Belarus. 

• Belarus declared independence in 1991 and in 1994, Alexander Lukashenko was elected as Belarus’s 

first president in the country’s first and only free election post-independence, serving as president ever 

since. 

• Lukashenko continued a number of Soviet-era policies, such as state ownership of large sections of the 

economy, and his government is widely considered to be authoritarian. 

• Belarus is a developing country ranking very high in the Human Development Index. 

• It has been a member of the United Nations since its founding and a member of the CIS, the CSTO, the 

EAEU, and the Non-Aligned Movement. 

• It has shown no aspirations for joining the European Union but nevertheless maintains a bilateral 

relationship with the Union, and likewise participates in two EU projects: the Eastern Partnership and 

the Baku Initiative. 
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The Story behind the sanctions on Belarus 

• The President of Belarus Lukashenko took office in 1994 after the collapse of the Soviet Union in 1991 

and he has been in power for 26 years, keeping much of the economy in state hands, and using 
censorship and police crackdowns against opponents. He is often described as Europe’s “last dictator”, 

he has tried to preserve elements of Soviet communism. 

• In 2020, after Lukashenko was announced as the winner in elections, protests broke out in the capital, 

Minsk which was met with a violent security crackdown, in response to which the EU and the United 

States (US) imposed several rounds of financial sanctions against Belarus in 2020. 

• In May 2021, Belarus forcibly diverted a passenger jet and scrambled a warplane to arrest an 

opposition journalist in an act denounced by Western powers as “state piracy” (an act of piracy where 

the state is involved). 

INDIA IN TOUCH WITH DOMINICA ON CHOKSI’S REPATRIATION 

Context: 

• India is in contact with the government of Dominica regarding the possibility of repatriating 

diamantaire Mehul Choksi who is wanted for defrauding banks in India. 

• However, Dominica announced that Mr. Choksi will be sent back to Antigua as the request for 

repatriation came from the Antiguan authorities. 

• India has friendly ties with both Antigua and Dominica that are members of CARICOM, the regional 

group of Caribbean island nations. 

Relevance: 

Prelims, GS-I: Geography (Maps), GS-II: International Relations (International Groupings) 

Dimensions of the Article: 

1. About Dominica 

2. About Antigua 

3. Caribbean Community (CARICOM) 

About Dominica 

• Dominica (officially the Commonwealth of Dominica) is an island country in the Caribbean whose 

capital is Roseau. 

• It is geographically situated as part of the Windward Islands chain in the Lesser Antilles archipelago in 

the Caribbean Sea. 

• The island is located near Guadeloupe to the northwest and Martinique to the south-southeast. 

• Dominica has been nicknamed the “Nature Isle of the Caribbean” for its natural environment. 

• It is the youngest island in the Lesser Antilles, and in fact it is still being formed by geothermal-volcanic 

activity, as evidenced by the world’s second-largest hot spring, called Boiling Lake. 
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About Antigua 

• Antigua is one of the Leeward Islands in the Caribbean region in the Lesser Antilles with St. John’s as the 

capital city. 

• Antigua is the main island of the country of Antigua and Barbuda. Antigua and Barbuda became an 

independent state within the Commonwealth of Nations in 1981. 
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Caribbean Community (CARICOM) 

• The Caribbean Community (CARICOM or CC) is an organization, established in 1973, of fifteen states 

and dependencies throughout the Caribbean having primary objectives to promote economic 
integration and cooperation among its members, to ensure that the benefits of integration are equitably 

shared, and to coordinate foreign policy. 

• Its major activities involve: 

• Coordinating economic policies and development planning; 

• Devising and instituting special projects for the less-developed countries within its jurisdiction; 

• Operating as a regional single market for many of its members (Caricom Single Market); and 

• Handling regional trade disputes. 

• CARICOM was established by the English-speaking parts of the Caribbean, and currently includes all the 

independent anglophone island countries plus Belize, Guyana and Montserrat, as well as all other 

British Caribbean territories and Bermuda as associate members. 

• Currently CARICOM has 15 full members, 5 associate members and 8 observers. 
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RIPPLES FROM CYCLONES AND TIDES IN SUNDERBANS 

Context: 

Over just the past three years from 2018-2021, the Sunderbans, which is home to close to five million people, 

has been battered by four tropical cyclones — Fani (May 2019), Bulbul (November 2019), Amphan (May 2020) 

and Yaas (May 2021). 

On each occasion, the region has suffered damage because of gale winds and breached embankments, leading to 

ingress of sea water. 

Relevance: 

GS-I: Geography (Important Geophysical Phenomenon), GS-III: Disaster Management 

Dimensions of the Article: 

1. What is a Storm Surge? 

2. Situation of Unprecedented Surge in Sunderbans 

3. Cyclone Yaas and High tide devastation 

4. Storm Surges and Coastal Communities 

What is a Storm Surge? 
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• A storm surge is a rise in sea level that occurs during tropical cyclones, intense storms also known as 

typhoons or hurricanes. 

• The storms produce strong winds that push the water into shore, which can lead to flooding. This 

makes storm surges very dangerous for coastal regions. 

• A storm surge is primarily caused by the relationship between the winds and the ocean’s surface. The 

water level rises where the winds are strongest. In addition, water is pushed in the direction the winds 

are blowing. 

• Due to Coriolis effect: if a cyclone develops in the Northern Hemisphere, the surge will be largest in the 

right-forward part of the storm. In the Southern Hemisphere, the surge will be largest in the left-

forward part of the cyclone. 

• Another factor contributing to storm surge is atmospheric pressure. The pressure is higher at the edges 

of a cyclone than it is at the center. This pushes down the water in the outer parts of the storm, causing 

the water to bulge at the eye and eye wall—where the winds have helped add to the rise in sea level. 

• More factors contribute to the strength of a storm surge as the dome of water comes ashore. The water 

level can reach as high as 10 meters if the storm surge happens at the same time as high tide. 

Situation of Unprecedented Surge in Sunderbans 

• For people in the ecologically fragile Sunderbans, life revolves around battling high tides daily and 

cyclones regularly. But every cyclone throws up new challenges to the Sunderbans and its inhabitants 

— something the people had not imagined, and policy makers are not prepared for. 

• The intensity of the gale winds has ranged from 100 kmph to 150 kmph during each of the cyclones – 

Fani, Bulbul, Amphan and Yaas. 

Cyclone Yaas and High tide devastation 

• Though Cyclone Yaas made landfall about 200 km south of the Sunderbans in Odisha, it inundated 

(flooded) large areas of the estuary. The cumulative effect of the full moon tide and the cyclone led to 

the overflowing and breach of embankments in large areas of the Sunderbans. 

• While the India Meteorological Department had predicted a storm surge of 2 m above the astronomical 

tide level, water in the river and bay swelled due to full moon tide. As a result, as Cyclone Yaas made 

landfall, large areas were inundated. 

• Three days after the cyclone, several areas of Sunderbans remain inundated, forcing people to huddle in 

cyclone shelters or spend days on embankments. 

• Ghoramara is one of the islands that has been sinking due to rising sea levels, where a few dozen houses 

and acres of land go under water every year. Even so, the residents were not prepared to see the entire 

island under water. 

• Another island in the western part of Sunderbans, the boat-shaped Mousuni, is also under water. Not 

only islands, but even coastal areas like Kakdwip, Namkhana and Frasergunj have been submerged. 

• Sagar Island, the biggest island of the Sundarbans chain and site of the famous Gangasagar Mela during 

Makar Sankranti, has also suffered damage. 

• Not only the western part of Sunderbans that faces Bay of Bengal but large parts in Gosaba and 

Sandeshkhali block, in the eastern part of the delta remain under water three days after the cyclone 

Yaas and the high tide. 
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• Once the sea water enters the islands, not only are dwelling units destroyed but the crops are 

inundated and land cannot be cultivated because of the salinity, even the fish in the ponds die. 

Storm Surges and Coastal Communities 

• Tropical cyclones, and the storm surges they generate, are a serious hazard for coastal areas in tropical 

and subtropical regions of the world. When a cyclone hits land, the accompanying storm surge will most 

often flood the surrounding coastal area. 

• Flooding is responsible for most deaths and economic damage associated with tropical cyclone 

landfalls. 

• Improvements in forecasting cyclones and issuing early warnings to the public have become 

indispensable as both coastal populations and the occurrence of extreme storms continue to rise. 

However, even sophisticated meteorology and storm warnings do not always protect against 

devastating storm surges. 

• Advance warning of a strong storm surge also allows homes and businesses to prepare for damage. 

Wetlands as a “crush zone” 

• Coastal residents can reduce the damage done by a storm surge by protecting local wetlands. Wetlands, 

such as swamps, estuaries, and mud flats, act as sponges for tropical cyclones. 

• As the cyclone makes landfall, the marshy land and plants absorb the water and the energy of the storm 

surge. Silt and swamp vegetation prevent the most intense part of the storm surge from hitting homes 

and businesses. 

• The development of coastal wetlands for housing, industry, or agriculture reduces the natural barrier 

that wetlands provide. Communities can protect themselves against storm surges by maintaining 

healthy coastal wetland ecosystems. 

IMD’S PROJECTION OF GOOD MONSOON 

Context: 

The IMD has said that monsoon rains will likely be 101% of the Long Period Average (LPA) of 88 cm in 2021 

and if everything aligns, India could see a third consecutive year of surplus rainfall. 

Relevance: 

GS-I: Geography (Climatology, Important Geophysical Phenomenon, Indian Geography) 

Mains Questions: 

What characteristics can be assigned to the Indian monsoon climate which calls for an improvement in its 

prediction models that are used now? Discuss in the context of uncertainty in Monsoon rainfall in India. (15 

Marks) 

Dimensions of the Article: 

1. What is Monsoon? 

2. Importance of Monsoon for India 

3. Issues with Prediction of monsoon in India 

4. El Nino and Indian Monsoon 

What is Monsoon? 
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• Monsoon connotes the climate associated with a seasonal reversal in the direction of winds. India has a 

hot monsoonal climate which is the prevalent climate in the south and southeast Asia. 

• The Indian summer monsoon typically lasts from June-September with large areas of western and 
central India receiving more than 90% of their total annual precipitation during the period, and 

southern and northwestern India receiving 50%-75% of their total annual rainfall. 

• Overall, monthly totals average 200-300 mm over the country as a whole, with the largest values 

observed during the heart of the monsoon season in July and August. 
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Causes of Monsoon 

• During the summer months, sunlight heats the surfaces of both lands and oceans, but land 

temperatures rise more quickly due to a lower heat capacity. 

• As the land’s surface becomes warmer, the air above it expands and an area of low pressure develops. 

• Meanwhile, the ocean remains at a lower temperature than the land and so the air above it retains a 

higher pressure. 

• Since winds flow from areas of the high-pressure area to low, this deficit in pressure over the continent 

causes winds to blow in an ocean-to-land circulation (a sea breeze). 

• As winds blow from the ocean to the land, moist air is brought inland. This is why summer monsoons 

cause so much rain. 
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Importance of Monsoon for India 

The Monsoon is one of the most important single variables in the Indian economy as a good monsoon can 

reduce the burden on the government, while a bad one can make it spend more. 

Positive effects of Monsoon 

• The agricultural prosperity of India depends very much on time and adequately distributed rainfall. If it 

fails, agriculture is adversely affected particularly in those regions where means of irrigation are not 

developed. 

• Regional variations in monsoon climate help in growing various types of crops. 

• Regional monsoon variation in India is reflected in the vast variety of food, clothes and house types. 

• Monsoon rain helps recharge dams and reservoirs, which is further used for the generation of 

hydroelectric power. 

• Winter rainfall by temperate cyclones in north India is highly beneficial for Rabi crops. 

Negative effects of Monsoon 

• Variability of rainfall brings droughts or floods every year in some parts of the country. 

• Sudden monsoon burst creates a problem of soil erosion over large areas in India. 

• In hilly areas, sudden rainfall brings landslide which damages natural and physical infrastructure 

subsequently disrupting human life economically as well as socially. 

Issues with Prediction of monsoon in India 

Prediction of the exact behaviour of monsoon is very difficult and this makes it a problem for the Indian 

Metrological Department (IMD) as every year millions of Indians are dependent on its forecast. 

1. The topography of the Indian subcontinent makes the monsoon system very complex. Tropical weather 

is difficult to predict because weather systems in the tropics aren’t understood very well. 

2. The weather systems destabilise faster in the tropics than they do in the extra-tropics, where they 

persist for longer durations. 

3. Since it is difficult to predict the exact amount of rainfall, IMD relies just on a probabilistic forecast. 

4. A major problem has been to identify a small set of stable and independent parameters that influences 

the monsoon rainfall and the bulk of its variance. Many of the once strongly influencing parameters 

have declined in their correlations over the years – Hence, the search for a minimal set of stable and 

strongly enforcing parameters thus remains a constant one. 

5. Presently, the lack of enough and quality data (the IMD collects weather data like temperature, 

humidity, wind and precipitation through automatic weather stations, surface observatories, 

radiosonde or weather balloons, radars and three satellites) is one of the biggest challenges. There are 

also major data gaps, like those involving dust, aerosols, soil moisture and maritime conditions. 

6. Further, the automatic weather stations are of sub-standard quality. The upkeep of instruments is a 

major problem. 

7. Another issue is that dynamical models require a huge number of computations, for which 

supercomputers are required. As such, the need for an increased number of supercomputers remains a 

challenge for India. 
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8. The correlation between El-Nino and Indian monsoon is still under research. And it is difficult to 

forecast exactly how much the El-Nino will affect. 

9. In addition to this, Global warming has also emerged as a factor that affects the monsoon forecast. 

Two models for monsoon prediction 

1. Statistical model: This is specific to the monsoon and is based on 16 parameters determined by IMD, for 

which data is collected and fed into models. These models calculate the numbers based on 

mathematical equations. ‘Statistical models’ try to match prevailing conditions with historical records 

to see how the monsoon had behaved in years when similar conditions had prevailed. 

2. General circulation method/Dynamic model: This model makes continuous observation of some 

selected physical phenomena, and notes how the conditions for monsoon behave over a period of time. 

It then follows those changes to extrapolate for the future, and comes up with a forecast. IMD has 

recently started using this model for weather forecasts. However, this model has its own limitations. 

El Nino and Indian Monsoon 

• EI-Nino is a complex weather system that appears once every three to seven years, bringing drought, 

floods and other weather extremes to different parts of the world. 

• The system involves oceanic and atmospheric phenomena with the appearance of warm currents off the 

coast of Peru in the Eastern Pacific and affects weather in many places including India. 

• EI-Nino is merely an extension of the warm equatorial current which gets replaced temporarily by cold 

Peruvian current or Humbolt current (locate these currents in your atlas). 

• This current increases the temperature of the water on the Peruvian coast by 10°C. This results in: 

• The distortion of equatorial atmospheric circulation; 

• Irregularities in the evaporation of seawater; 

• Reduction in the number of planktons further reduces the number of fish in the sea. 

• EI-Nino is used in India for forecasting long-range monsoon rainfall. In 1990-91, there was a wild EI-

Nino event and the onset of southwest monsoon was delayed over most parts of the country ranging 

from five to twelve days. 
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NAGORNO-KARABAKH REGION AND TURKISH VISIT 

Context: 

Turkish President Recep Tayyip Erdogan said he will visit Azerbaijan to celebrate its victory over Armenia in a 

brief war in 2020, touring a region recaptured in disputed Nagorno-Karabakh. 

Relevance: 

Prelims, GS-II: International Relations (Important Foreign Policies and Developments), GS-I Geography (Maps), 

GS-I: History (World History) 

Dimensions of the Article: 

http://www.pmias.in/


 

163 PM IAS ACADEMY 
www.pmias.in                                           CREATIVE THOUGHT AND ACTION 

 

1. Nagorno-Karabakh conflict 

2. About the 2020 Conflict 

3. How the ceasefire in 2020 was achieved? 

Nagorno-Karabakh conflict 

• The Nagorno-Karabakh conflict is an ethnic and territorial conflict between Armenia and Azerbaijan 

over the disputed region of Nagorno-Karabakh, inhabited mostly by ethnic Armenians, and seven 

surrounding districts, inhabited mostly by Azerbaijanis until their expulsion during the First Nagorno-

Karabakh War between 1988 and 1994. 

• The conflict has its origins in the early 20th century, though the present conflict began in 1988, when 

the Karabakh Armenians demanded that Karabakh be transferred from Soviet Azerbaijan to Soviet 

Armenia. 

• During the dissolution of the Soviet Union in 1989, ethnic tensions between Armenians and 

Azerbaijanis increased in the Nagorno-Karabakh region. 

• In the First Nagorno-Karabakh War, 1988-94 Armenia and Azerbaijan, both former Soviet Republics, 

entangled themselves in a protracted, undeclared war in the mountainous heights of Karabakh as 

Azerbaijan attempted to curb the secessionist movement in Nagorno-Karabakh. 

• A ceasefire signed in 1994 provided for two decades of relative stability, which significantly 

deteriorated along with Azerbaijan’s increasing frustration with the status quo, at odds with Armenia’s 

efforts to cement it. 

• A four-day escalation in 2016 became the deadliest ceasefire violation (until the 2020 conflict) and the 

2016 fighting stopped with a ceasefire agreement in 2020 by which most of the territories lost by 

Azerbaijan during the First Nagorno-Karabakh war were returned to Azerbaijan. 
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About the 2020 Conflict 

• In 1994, Russia mediated a ceasefire between Armenia and Azerbaijan, but the conflict has continued 

for three decades, with instances of ceasefire violations and violence instigated from both sides. 

• In 2016, the region was particularly tense because of violent fighting between the two countries in what 

came to be known as the Four-Day War. 

• Experts say the border between Armenia and Azerbaijan has been tense since 2018, particularly after 

Azerbaijan moved troops into the area, close to its border with Georgia. 

• In a break from the violence that the disputed region has witnessed for over 30 years, this area had 

been relatively calm in 2018 and 19. 

• It was not immediately clear what started the round of fighting in 2020, with multiple reports from the 

two countries reporting deaths of soldiers in the border. 

• According to one report, Azerbaijan had said it had destroyed an Armenian fortification and artillery 

and had inflicted casualties on “hundreds” of Armenian soldiers, a claim that Armenia had denied. 

Armenia in turn said Azerbaijan had triggered the conflict. 

How the ceasefire in 2020 was achieved? 

• Russia, which has a security agreement with Armenia, remained neutral in the early days of the war 

when Turkey threw its weight behind Azerbaijan. Russia brokered a ceasefire two weeks into the 

conflict, but it didn’t hold. 

• Later, Russia established small military outposts along the Armenian border, apparently to prevent the 

conflict spilling into mainland Armenia and also to send a message to Baku. 

• Also, Russia conducted a massive air strike in Syria’s Idlib against Turkish-backed militants, killing 

dozens of them, which is seen as Moscow’s warning against Turkey. 
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• Russian President Putin accepted Azerbaijan’s victory (as the ceasefire allows Azeri troops to control 

the territories they have seized) but prevented a total defeat of Armenia. Under pressure from a 

decisive Moscow, both sides agreed to cease the operations. 

What are the terms of the ceasefire? 

• According to the ceasefire, Armenia agreed to withdraw its troops from much of the territories around 

Nagorno-Karabakh. 

• The core of the enclave with ethnic Armenians and Stepanakert as its capital would remain outside the 

control of Azerbaijan. 

• Baku will build a road linking the newly captured territories to Nakhchivan, an autonomous republic of 

Azerbaijan which had been geographically separated from the mainland. 

• As the broker of the truce, Russia would send some 2,000 peacekeepers to the region, who would patrol 

between the Azeri troops and Nagorno-Karabakh, including the Lachin corridor, which connects the 

enclave with Armenia. 

• Basically, Azerbaijan gained territories, but not the whole of Nagorno-Karabakh. 

• Armenia lost territories it controlled since the 1990s but avoided a total defeat as much of Nagorno-

Karabakh would remain independent of Azeri control. 

• And Russia gained a bigger foothold in the region with its troops being deployed within Azerbaijan. 
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WORLD FIRST: EL SALVADOR MAKES BITCOIN LEGAL TENDER 

Context: 

El Salvador became the first country in the world to adopt bitcoin as legal tender after the country’s Congress, 

approved President Nayib Bukele’s proposal to embrace the cryptocurrency, a move that delighted the 

currency’s supporters. 

Relevance: 

Prelims, GS-III: Science and Technology (Blockchain technology), GS-I: Geography (Maps) 

Dimensions of the Article: 

1. About El Salvador 

2. About Bitcoin 

3. Why did El Salvador approve use of Bitcoin? 

About El Salvador 

• El Salvador is a country in Central America bordered on the northeast by Honduras, on the northwest 

by Guatemala, and on the south by the Pacific Ocean. 

• For millennia, the region was controlled by several Mesoamerican nations, especially Lenca, Mayans, 

then later the Cuzcatlecs. 

• In the beginning of the 16th century, the Spanish Empire conquered the Central American territory, 

incorporating it into the Viceroyalty of New Spain ruled from Mexico City. 

• From the late 19th to the mid-20th century, El Salvador endured chronic political and economic 

instability characterized by coups, revolts, and a succession of authoritarian rulers. 

• El Salvador’s economy has historically been dominated by agriculture, beginning with the Spanish 

taking control of the indigenous cacao crop in the 16th century, with production centered in Izalco, and 

the use of balsam from the ranges of La Libertad and Ahuachapan. 

About Bitcoin 

• Introduced in 2009, it is a type of cryptocurrency that enables instant payments to anyone. 

• Bitcoin, Ethereum, Ripple are a few notable examples of cryptocurrencies. Bitcoin is based on an open-

source protocol and is not issued by any central authority. 

• Originally, Bitcoin was intended to provide an alternative to fiat money and become a universally 

accepted medium of exchange directly between two involved parties. 

Why did El Salvador approve use of Bitcoin? 

El Salvador relies heavily on money sent back from workers abroad. 

• Bitcoin adoption may make these remittances quicker and cheaper. 

• It is also expected to boost financial inclusion in their country as the majority of the population does not 

have access to formal banking channels. 

Impact of El Salvador’s approval of Bitcoin 

• In the absence of a central regulating authority, legalizing bitcoin will have potential for fraud and 

money laundering, high energy costs and extreme volatility. 
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• This could potentially encourage other smaller countries with weaker economies to open up to crypto 

as an alternative to fiat currencies, paving the way for mainstream future adoption worldwide. 

• Already, Venezuela and many African countries have started using cryptocurrencies as a long-term 

store of value, as their currencies are deflating quickly. 

RARE EARTH METALS AT THE HEART OF CHINA-U.S. RIVALRY 

Context: 

At a time of frequent geopolitical friction among the three powers of China, U.S. and Europe – U.S. and Europe 

want to avoid this scenario by investing in the market for 17 minerals with unique properties that today are 

largely extracted and refined in China. 

Relevance: 

GS-I: Geography (Distribution of Key Natural Resources, Mineral & Energy Resources), GS Paper-II: 

International Relations (India and its Neighborhood) 

Dimensions of the Article: 

1. What are REMs? 

2. Heavy dependence 

3. Rare Earth Minerals Reserves – India Ranks 3rd in the World 

What are REMs? 

• The rare earths minerals (REM) are a set of seventeen metallic elements. These include the fifteen 

lanthanides on the periodic table in addition to scandium and yttrium that show similar physical and 

chemical properties to the lanthanides. 

• The REMs have unique catalytic, metallurgical, nuclear, electrical, magnetic and luminescent properties. 

While named ‘rare earth’, they are in fact not that rare and are relatively abundant in the Earth’s crust. 

Strategic importance of REMs: 

• They have distinctive electrical, metallurgical, catalytic, nuclear, magnetic and luminescent properties. 

• Its usage range from daily use (e.g., lighter flints, glass polishing mediums, car alternators) to high-end 

technology (lasers, magnets, batteries, fibre-optic telecommunication cables). 

• Even futuristic technologies need these REMs (For example high-temperature superconductivity, safe 

storage and transport of hydrogen for a post-hydrocarbon economy, environmental global warming 

and energy efficiency issues). 

• Due to their unique magnetic, luminescent, and electrochemical properties, they help in technologies 

perform with reduced weight, reduced emissions, and energy consumption; therefore give them greater 

efficiency, performance, miniaturization, speed, durability, and thermal stability. 

Heavy dependence 

• In 2019, the U.S. imported 80% of its rare earth minerals from China, the U.S. Geological Survey says. 

• The EU gets 98% of its supply from China, the European Commission said last year. 

• Amid the transition to green energy, in which rare earth minerals are sure to play a role, China’s market 

dominance is enough to sound an alarm in western capitals. 
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• Rare earth minerals, with names like neodymium, praseodymium and dysprosium, are crucial to the 

manufacture of magnets used in industries of the future, such as wind turbines and electric cars. And 

they are already being used in consumer goods such as smartphones, computer screens and telescopic 

lenses. 

• In 2021 the U.S. Senate passed a law aimed at improving American competitiveness that includes 

provisions to improve critical minerals supply chains. 

• U.S. aims to boost production and processing of rare earths and lithium, another key mineral 

component, while “working with allies to increase sustainable global supply and reduce reliance on 

competitors,” Deputy Director of the National Economic Council in 2021. 

• The best hope for boosting American production can be found at the Mountain Pass mine in California. 

• Once one of the major players in the sector, the mine suffered as China rose and ate up its market share, 

aided by Beijing’s subsidies. 

• China is expected to remain dominant for some time to come, but experts say that if recycling is scaled 

up, “20 to 30% of Europe’s rare earth magnet needs by 2030 could be sourced domestically in the EU 

from literally zero.” 

Rare Earth Minerals Reserves – India Ranks 3rd in the World 

• India has the third-largest reserves of rare earth minerals in the world. Due to radioactivity of monazite 

sands, Indian Rare Earths Ltd under the Department of Atomic Energy is the sole producer of rare earth 

compounds. 

• Globally, China has a monopoly over rare earth, after USA’s recede in this industry due to high 

environmental and health concerns. 

• China had once, almost shivered the Japanese economy by halting the export of rare earth elements. 

• India is also blessed with some crucial rare earth minerals like zirconium, neodymium etc., available in 

plenty in monazite sands. 

• This could contribute to Indian export markets if utilized properly. However, owing to various reasons 

such as cost reduction due to high production (economies of scale) in China, lack of demand in the 

domestic market, lack of domestic processing technologies, the production of rare earth minerals has 

depleted over years. 

• Most of the products that use rare earth minerals as raw materials are imported. Despite rare earth 

minerals having high value add the potential for export growth, inadequate processing technologies 

have made India suffer. 

SOUTHWEST MONSOON IS EARLY 

Context: 

The monsoon hit the Kerala coast two days behind schedule in 2021, but has already covered two-thirds of the 

country. 

Relevance: 

GS-I: Geography (Important Geophysical Phenomenon, Climatology) 

Dimensions of the Article: 

1. How far has the monsoon progressed? 
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2. Why is it early this year? 

3. Is this early onset of Monsoon unusual? 

4. Does early onset mean more rainfall overall? 

How far has the monsoon progressed? 

• Across some areas of south peninsular and central India, the monsoon has arrived 7 to 10 days ahead of 

its scheduled date. 

• So far, the entire country except West Bengal and the Northeast, Jammu and Kashmir and Ladakh, 

Kerala, and Gujarat had received cumulative rainfall in excess (20%-59%) or large excess (60% or 

more) of normal. 

Why is it early this year? 

• Cyclone Yaas, formed in the Bay of Bengal during the third week of May, helped the monsoon make a 

timely arrival over the Andaman Sea on May 21. 

• Despite a two-day delay from its normal onset over Kerala, the southwest monsoon made fast progress 

in subsequent days. This was mainly due to strong westerly winds from the Arabian Sea, and also the 

formation of a low-pressure system over the North Bay of Bengal on June 11 that currently lies over 

eastern Uttar Pradesh and Bihar. 

• The monsoon currents strengthened and it advanced into the Northeast, West Bengal, Odisha, 

Jharkhand, Bihar and parts of Chhattisgarh. 

• An off-shore trough, prevailing for a week between Maharashtra and Kerala, has helped the monsoon 

arrive early over Karnataka, Goa, Andhra Pradesh, Telangana, Maharashtra and southern Gujarat. 

Is this early onset of Monsoon unusual? 

• In the last one decade since 2011, the monsoon has covered the entire country in June itself on four 

occasions — 2020 (June 1–26) , 2018 ( May 28–June 29), 2015 (June 5–26) and 2013 (June 1–16). 

• In all the other seven years, arrivals were delayed over major cities or regions. Cyclone Vayu in 2019 

and Cyclone Mora in 2017 had delayed the monsoon progress by a few days. 

• But overall, advancement during these seven years was as per normal dates and the monsoon covered 

the country around July 15 (the normal date, followed until 2019). 

• In the years when the monsoon has arrived early, its progress has picked up towards the final phase; 

that is, the North and Northwest India regions have witnessed early arrival. 

Does early onset mean more rainfall overall? 

• The time of monsoon onset over a region has no direct impact on the rainfall quantum received during 

the season, or in the monsoon’s progress. 

• For instance, the monsoon took 42 days in 2014 and 22 days in 2015 to cover the entire country. Even 

with such distinct ranges, India recorded deficient rainfall during both years. 

• Ion 2021, the monsoon is most likely to cover the entire country by the end of this month. Although it is 

too early to predict the seasonal rainfall, it is possible that June rainfall could end in surplus over the 

normal of 170 mm. 

How does early rainfall impact paddy sowing? 
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• Early rainfall will not directly impact paddy sowing, with seedlings still in the nursery stage in most 

paddy growing states. 

• However, with not much rainfall recorded over Madhya Maharashtra (except Kolhapur, Satara & Sangli 
districts and the ghat areas) and Marathwada (except bordering districts with Vidarbha) farmers may 

undertake sowing once these sub-divisions get sufficient rainfall. 

How far has the monsoon progressed? 

• Across some areas of south peninsular and central India, the monsoon has arrived 7 to 10 days ahead of 

its scheduled date. 

• So far, the entire country except West Bengal and the Northeast, Jammu and Kashmir and Ladakh, 

Kerala, and Gujarat had received cumulative rainfall in excess (20%-59%) or large excess (60% or 

more) of normal. 

Why is it early this year? 

• Cyclone Yaas, formed in the Bay of Bengal during the third week of May, helped the monsoon make a 

timely arrival over the Andaman Sea on May 21. 

• Despite a two-day delay from its normal onset over Kerala, the southwest monsoon made fast progress 

in subsequent days. This was mainly due to strong westerly winds from the Arabian Sea, and also the 

formation of a low-pressure system over the North Bay of Bengal on June 11 that currently lies over 

eastern Uttar Pradesh and Bihar. 

• The monsoon currents strengthened and it advanced into the Northeast, West Bengal, Odisha, 

Jharkhand, Bihar and parts of Chhattisgarh. 

• An off-shore trough, prevailing for a week between Maharashtra and Kerala, has helped the monsoon 

arrive early over Karnataka, Goa, Andhra Pradesh, Telangana, Maharashtra and southern Gujarat. 

Is this early onset of Monsoon unusual? 

• In the last one decade since 2011, the monsoon has covered the entire country in June itself on four 

occasions — 2020 (June 1–26) , 2018 ( May 28–June 29), 2015 (June 5–26) and 2013 (June 1–16). 

• In all the other seven years, arrivals were delayed over major cities or regions. Cyclone Vayu in 2019 

and Cyclone Mora in 2017 had delayed the monsoon progress by a few days. 

• But overall, advancement during these seven years was as per normal dates and the monsoon covered 

the country around July 15 (the normal date, followed until 2019). 

• In the years when the monsoon has arrived early, its progress has picked up towards the final phase; 

that is, the North and Northwest India regions have witnessed early arrival. 

Does early onset mean more rainfall overall? 

• The time of monsoon onset over a region has no direct impact on the rainfall quantum received during 

the season, or in the monsoon’s progress. 

• For instance, the monsoon took 42 days in 2014 and 22 days in 2015 to cover the entire country. Even 

with such distinct ranges, India recorded deficient rainfall during both years. 

• Ion 2021, the monsoon is most likely to cover the entire country by the end of this month. Although it is 

too early to predict the seasonal rainfall, it is possible that June rainfall could end in surplus over the 

normal of 170 mm. 

How does early rainfall impact paddy sowing? 
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• Early rainfall will not directly impact paddy sowing, with seedlings still in the nursery stage in most 

paddy growing states. 

• However, with not much rainfall recorded over Madhya Maharashtra (except Kolhapur, Satara & Sangli 
districts and the ghat areas) and Marathwada (except bordering districts with Vidarbha) farmers may 

undertake sowing once these sub-divisions get sufficient rainfall. 

SOUTHERN OCEAN’ RECOGNIZED AS GLOBE’S FIFTH OCEAN 

Context: 

The National Geographic magazine has recognised the ‘Southern Ocean’ as the world’s fifth ocean June 8, 2021 

hoping others will soon follow suit. 

Relevance: 

GS-I: Geography (World relief features, Oceanography) 

Dimensions of the Article: 

1. National Geographic Society 

2. International Hydrographic Organization (IHO) 

3. About the Southern Ocean 

4. Antarctic Circumpolar Current 

National Geographic Society 

• The National Geographic Society (NGS), headquartered in Washington, D.C., United States, is one of the 

largest non-profit scientific and educational organizations in the world with interests in geography, 

archaeology, and natural science, the promotion of environmental and historical conservation, and the 

study of world culture and history. 

• The NGS also publishes other magazines, books, school products, maps, and Web and film products in 

numerous languages and countries. 

• The Society has helped sponsor many expeditions and research projects over the years. 

International Hydrographic Organization (IHO) 

• The International Hydrographic Organization (IHO) is an intergovernmental organization representing 

hydrography, and as of 2021 the IHO comprises of 94 Member States. 

• A principal aim of the IHO is to ensure that the world’s seas, oceans and navigable waters are properly 

surveyed and charted. 

• It does this through the setting of international standards, the co-ordination of the endeavors of the 

world’s national hydrographic offices, and through its capacity building program. 

• The IHO enjoys observer status at the United Nations, where it is the recognized competent authority 

on hydrographic surveying and nautical charting. 

• When referring to hydrography and nautical charting in Conventions and similar Instruments, it is the 

IHO standards and specifications that are normally used. 

• The IHO develops hydrographic and nautical charting standards. These standards are subsequently 

adopted and used by its member countries and others in their surveys, nautical charts, and 

publications. 
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• The almost universal use of the IHO standards means that the products and services provided by the 

world’s national hydrographic and oceanographic offices are consistent and recognizable by all 

seafarers and for other users. Much has been done in the field of standardization since the IHO was 

founded. 

About the Southern Ocean 

• The National Geography cartographers have now identified the Southern Ocean as the fifth ocean on the 

planet. Other four Oceans are: Atlantic, Pacific, Indian, and Arctic Oceans. 

• Most of the waters that surround Antarctica out to 60 degrees south latitude, excluding the Drake 

Passage and Scotia Sea, constitute the newly acknowledged Southern Ocean. 

• The Southern Ocean is the only ocean ‘to touch three other oceans (Pacific, Atlantic and Indian Ocean) 

and to completely embrace a continent rather than being embraced by them’. 

• It is also defined by its Antarctic Circumpolar Current that was formed 34 million years ago. The current 

flows from west to east around Antarctica. 

 

Antarctic Circumpolar Current 

• Antarctic Circumpolar Current (ACC) is the only current in the global ocean to close upon itself in a 

circumpolar loop. 

• This trait makes the ACC the most important current in the Earth’s climate system because it links the 

Atlantic, Pacific and Indian Oceans and is the primary means of inter-basin exchange of heat, carbon 

dioxide, chemicals, biology and other tracers. 

• The ACC is created by the combined effects of strong westerly winds across the Southern Ocean, and the 

big change in surface temperatures between the Equator and the poles. 

• Ocean density increases as water gets colder and as it gets more salty. The warm, salty surface waters of 

the subtropics are much lighter than the cold, fresher waters close to Antarctica. 
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• The depth of constant density levels slopes up towards Antarctica. The westerly winds make this slope 

steeper, and the ACC rides eastward along it, faster where the slope is steeper, and weaker where it’s 

flatter. 

 

 

ENERGY INEFFICIENCY CAN SHORT CIRCUIT COOLING INDIA 

Context: 

More frequent and intense heat waves are expected with a rise in global temperatures due to climate change. 

The India Cooling Action Plan projects the number of room air conditioners to become about four times in the 

next 10 years, and about 10 times in the next 20 years, making India the world’s largest energy user for cooling. 

Relevance: 

GS-III: Environment and Ecology, GS-I: Geography (Important Geophysical Phenomena), GS-II: Governance 

(Government Initiatives and Policies) 

Mains Questions: 

Heat waves are a rising concern in India with the increasing demand for cooling methods. Discuss in the context 

of India Cooling Action Plan (ICAP) as a solution to the problem. (10 marks) 

Dimensions of the Article: 

1. Heat Wave 

2. Criteria for Heat Waves 

3. Heat waves rise in India 

4. India Cooling Action Plan (ICAP) 

5. Scant Data regarding cooling needs and Mitigation efforts 

6. Conclusion 
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Heat Wave 

• A heat wave is a period of abnormally high temperatures, more than the normal maximum temperature 

that occurs during the summer season in the North-Western and South-Central parts of India. 

• Heat waves typically occur between March and June, and in some rare cases even extend till July. 

• Higher daily peak temperatures and longer, more intense heat waves are becoming increasingly 

frequent globally due to climate change. 

• The health impacts of Heat Waves typically involve dehydration, heat cramps, heat exhaustion and/or 

heat stroke. 

• It also causes heat cramps, fatigue, weakness, dizziness, headache, nausea, vomiting, muscle cramps and 

sweating. 

• The extreme temperatures and resultant atmospheric conditions adversely affect people living in these 

regions as they cause physiological stress, sometimes resulting in death. 

Criteria for Heat Waves 

• The heat wave is considered when the maximum temperature of a station reaches at least 40°C for 

Plains and at least 30°C for Hilly regions. 

• If the normal maximum temperature of a station is less than or equal to 40°C, then an increase of 5°C to 

6°C from the normal temperature is considered to be heat wave condition. Further, an increase of 7°C 

or more from the normal temperature is considered as severe heat wave condition. 

• If the normal maximum temperature of a station is more than 40°C, then an increase of 4°C to 5°C from 

the normal temperature is considered to be heat wave condition. Further, an increase of 6°C or more is 

considered as severe heat wave condition. 

• Additionally, if the actual maximum temperature remains 45°C or more irrespective of normal 

maximum temperature, a heat wave is declared. 

Heat waves rise in India 

• During 1978—2014 there were 660 heat waves—defined as temperatures above the normal average 

and lasting two days or more—that caused the deaths of 12,273 people, says a new study. 

• A study published earlier this year in the Quarterly Journal of the Royal Meteorological Society says 

deadly Indian heatwaves are increasing in recent years and attributed it to the amplification of Arctic 

warming. 

• The study also observed noticeable variation in the count of male fatalities over women and children 

which they attributed to greater exposure outdoors. 

• The Indian government does not recognize heat waves as potential threat to human lives. The National 

Disaster Management Act and the National Policy on Disaster Management do not include heat wave 

fatalities in their list of natural calamities and so no budgetary allocation is made to address the 

problem. 

India Cooling Action Plan (ICAP) 

• The India Cooling Action Plan (ICAP) was launched by Ozone Cell of the Ministry of Environment, 

Forest and Climate Change (MoEFCC) in 2019, to provide sustainable cooling while keeping in mind, at 

the same time, the need to protect the ozone layer. 

• The India Cooling Action seeks to: 
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1. Reduce cooling demand across sectors by 20% to 25% by 2037-38 

2. Reduce refrigerant demand by 25% to 30% by 2037-38 

3. Reduce cooling energy requirements by 25% to 40% by 2037-38 

4. Recognize “cooling and related areas” as a thrust area of research under national S&T 

Programme 

5. Training and certification of 100,000 servicing sector technicians by 2022-23, synergizing with 

Skill India Mission. 

• The following benefits would accrue to the society over and above the environmental benefits: 

• Thermal comfort for all – provision for cooling for EWS and LIG housing 

• Sustainable cooling – low GHG emissions related to cooling 

• Doubling Farmers Income – better cold chain infrastructure – better value of produce to 

farmers, less wastage of produce 

• Skilled workforce for better livelihoods and environmental protection 

• Make in India – domestic manufacturing of air-conditioning and related cooling equipment’s 

• Robust R&D on alternative cooling technologies – to provide push to innovation in cooling 

sector. 

• The Thematic Areas identified are as follows: 

• Space Cooling in Buildings 

• Cold-chain and Refrigeration 

• Transport Air-conditioning 

• Air-Conditioning and Refrigeration Servicing Sector 

• Refrigerant Demand and Indigenous Production 

• R&D and Production sector – Alternative Refrigerants 

• Cooling requirement is cross sectoral and an essential part for economic growth and is required across 

different sectors of the economy such as residential and commercial buildings, cold-chain, refrigeration, 

transport and industries. Cooling is also linked to human health and productivity. Linkages of cooling 

with Sustainable Development Goals (SDGs) are well acknowledged. The cross-sectoral nature of 

cooling and its use in development of the economy makes provision for cooling an important 

developmental necessity. 

• The India Cooling Action Plan (ICAP) provides an integrated vision towards cooling across sectors 
encompassing inter alia reduction of cooling demand, refrigerant transition, enhancing energy 

efficiency and better technology options with a 20-year time horizon. The thrust of the ICAP is to look 

for synergies in actions for securing both environmental and socio-economic benefits. 

• The India Cooling Action Plan projects the number of room air conditioners to become about four times 

in the next 10 years, and about 10 times in the next 20 years, making India the world’s largest energy 

user for cooling. 
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Scant Data regarding cooling needs and Mitigation efforts 

• Cooling will likely be at the forefront of India’s adaptation to climate change, but if cooling needs are 

met with inefficient ACs, it could be the bane of India’s mitigation efforts. 

• In a recently published paper we find that the desired levels of cooling vary greatly even among 

relatively homogenous communities. While most households use an AC for three to four hours a day 

during peak summer months, about 15% use ACs for over eight hours a day. India Cooling Action Plan 

in its estimation of residential cooling demand, assumes that an average household uses an AC for eight 

hours a day, which seems to be an upper bound. 

• Only 7% of the households have an energy efficient (star-rated) fan, and 88% of the coolers are locally 

assembled. 

An obstacle 

• Large-scale adoption of efficient cooling appliances will be essential to providing the required thermal 

comfort in a low carbon manner. 

• We find that low levels of energy efficiency awareness are a major bottleneck that hinders the purchase 

of more efficient appliances. 

• A third of the households did not know of the Star Labelling programme, which is a government 

programme mandatory for refrigerators and air conditioners. Of the households that had heard of the 

programme, only half of them understood what it meant. 

Conclusion 

• The impending cooling demand transition in India offers a potential advantage. Because a majority of 

investments in cooling technologies, infrastructure, and behaviours are yet to be made, there is a 

unique opportunity to lock-in energy efficient consumption patterns. 

• Awareness campaigns on the benefits of energy efficiency along with subsidies and financial incentives 

that help with the higher upfront costs can help drive up the adoption of more efficient technologies. 

• Encouraging the use of passive cooling alternatives including energy efficient building designs can help 

provide the desired thermal comfort with reduced dependence on energy intensive cooling 

technologies. 

CHINA TURNS ON SECOND-BIGGEST DAM IN WORLD 

Context: 

The first two generating units of the world’s second-biggest hydroelectric dam were officially turned on in 

southwestern China. 

Relevance: 

Prelims, GS-I: Geography, GS-II: International Relations 

Dimensions of the Article: 

1. About China and its large hydropower dams 

2. Important Rivers of China 

About China and its large hydropower dams 

• China is the world’s leader in hydropower capacity, with a total of 1.302 terawatt-hours as of 2019. 

Canada is a distant second with 398 TWh. 
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• As befits the global leader, China is home to four of the world’s largest hydropower plants, including the 

massive Three Gorges dam and Xiluodu, with a capacity of 13.86 GW.   

Chinese Dams in news recently 

• Despite environmentalists criticizing China for putting up massive dams on the Yangtze River and its 

tributaries, Chinese authorities proceed with hydropower construction as they seek to reduce the 

carbon footprint of electricity generation in the country. 

• The Baihetan Dam, built by the Chinese Three Gorges Corporation, will be the second-largest 

hydropower generating facility in the world – it comes second after the largest hydropower project in 

the world (also in China) the Three Gorges which has a capacity of 22.5 GW. 

• Recently, another massive hydropower project became fully operational in China, the Wudongde 

hydropower plant on the Yangtze River – the Wudongde hydropower plant would have the capacity to 

produce 38.91 billion kWh annually at full capacity. This will be the equivalent of saving some 12.2 

million tons of standard coal and eliminating 30.5 million tons of carbon dioxide annually. 

Important Rivers of China 

Yangtze River 

• Yangtze River is the largest and longest river in China, even in Asia (surpassed only by the Nile of Africa 

and the Amazon of South America). 

• It originates from the Tuotuo River on the southwestern side of the snow-draped Geladandong, flowing 

from west to east through 9 provinces and city of Shanghai before running into the East China Sea. 

• Yangtze river is responsible for half of China’s agricultural produce and 35% population of China lives 

along it. 

• Hydroelectricity is generated by the massive dams on the river including the Three Gorges Dam. 

Yellow River 

• Huang He (yellow river) is a perennial river cutting across the loess plateau and it is the second longest 

river of China. It is the highest sediment carrying river in the world that shifts constantly. 

• It originates from Kariqu Stream on the northern side of Bayan Har Mountans in Qinghai-Tibet Plateau, 

flowing from west to east and finally pouring into Bohai Sea. 

• It is “the cradle of Chinese civilization” as its basin, specifically, the Wei valley that cuts across the long 

Ordos loop, was the birthplace of ancient Chinese civilizations and the most prosperous region in early 

Chinese history. 

Heilongjiang River / Amur River 

• Heilongjiang River (black water) forms the border between the Russian Far East and Northeastern 

China. It is also known as the Amur River. 

• It rises in the hills of western Manchuria and as it flows through China, Mongolia and Russia, it can be 

called an “international river”. 

• Within the river basin, there are abundant mineral resources and fish stocks, especially Salmon and 

Huang Fish. 

• The Amur is an important symbol of, and geopolitical factor in, Chinese–Russian relations. The Amur 

became especially prominent in the period of the Sino–Soviet political split of 1956–1966. 
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GSI: CHAMOLI DISASTER CAUSED BY AVALANCHE 

Context: 

The Geological Survey of India said that the flash flood (February 2021) in Chamoli district, Uttarakhand was 

due to large mass of snow, ice and rock avalanche along with a hanging mass of rock crashing into the Raunthi 

Garh valley floor. 

Relevance: 

GS-III: Disaster Management, GS-I: Geography (Physical Geography, Important Geophysical Phenomena), 

Dimensions of the Article: 

1. About the Chamoli Disaster 

2. Cause of the Chamoli Flash flood according to the GSI 

3. Why is the Chamoli incident of concern? 

4. What is an Avalanche? 

5. About the Geological Survey of India (GSI) 

About the Chamoli Disaster 

• A flash flood in the Rishi Ganga river, a tributary of the Alaknanda in Chamoli district of Uttarakhand, on 

February 7, washed away a functional small hydroelectric project and destroyed the under-

construction 520 MW Tapovan Vishnugad project of the NTPC on the Dhauli Ganga river. The flash flood 

also claimed at least 72 lives and caused at least 200 to be missing or dead. 
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Cause of the Chamoli Flash flood according to the GSI 

• The Geological Survey of India (GSI) said that the flash flood was caused due to a large mass of snow, ice 

and rock avalanche along with a hanging mass of rock crashing into the Raunthi Garh valley floor. 

• This impact pulverised the combination of rock, snow and ice causing a rapid flow downstream of 

Raunthi Garh and into the Rishiganga valley leading to the deluge. 

• A contributory factor, according to a senior scientist at the GSI, was unusually warm weather in the 

region – Observed change in the hydro-meteorological conditions such as heavy snowfall followed by 

sudden warmer climate possibly triggered this huge snow and rock avalanche/landslide causing 

sudden domino effect of flash flood in the downstream. 

• Climate change, that was triggering higher temperatures in the upper reaches of the Himalaya had a 

role and the constant freezing and thawing of ice made parts of rocks weak making them vulnerable to 

collapse. 

• There was no evidence of a Glacial Lake Outburst Flood (GLOF) having caused the event. 

Why is the Chamoli incident of concern? 

• Deep movement of rock assemblages: Uttarakhand, which gained a distinct identity in the year 2000 as 

a separate State carved out from Uttar Pradesh, is geologically unique. As a part of the lesser Himalaya, 

in the populated terrane — a region bounded by earth faults — it remains active in terms of deep 

movement of rock assemblages. 

• Convergence boundary of two continental plates: As the northward moving peninsular India presses on, 

the lesser Himalaya rock assemblages are compressed and are pushed under the huge pile of the Great 

Himalayan rocks, the latter riding southwards onto and over the lesser Himalaya. 

• The Main Central Thrust: The MCT, running east-west along the Himalaya, is where the Indian and 

Eurasian plates connect. The result of these geological stresses, scientists say, is weakening of rocks, 

making the development of large dam projects in the region unwise. 

• Construction of dams:  In an assessment of the proposed 315-metre-high India-Nepal Pancheshwar 

dam project across the Kali river in the Kumaon region, with a drainage area of 12,000 sq. km, Shubhra 

Sharma and colleagues wrote in Current Science in 2019 that the chosen site could witness a strong 

earthquake in the Nepal area from the Rangunkhola Fault, perhaps of a magnitude of 7.4, with a 

potentially serious fallout. 

• Weak rocks: The geology of mountains in many parts of Uttarakhand is such that the threat of 
landslides is high. Rocks here have been weakened by natural processes across time and are vulnerable 

to intense rainfall as well as human interference, in the form of house-building and road construction. 

What is an Avalanche? 

• An avalanche (also called a snowslide) is a rapid flow of snow down a slope, such as a hill or mountain. 

• Avalanches can be set off spontaneously, by such factors as increased precipitation or snowpack 

weakening, or by external means such as humans, animals, and earthquakes. 

• Primarily composed of flowing snow and air, large avalanches have the capability to capture and move 

ice, rocks, and trees. 

• Though they share similarities at first, avalanches are distinct from slushflows, mudslides, rock slides, 

and serac collapses. They are also different from large scale movements of ice. 

About the Geological Survey of India (GSI) 
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• The Geological Survey of India (GSI) was founded in 1851 and it is an attached office to the Ministry of 

Mines. 

• The GSI was founded for: (i) Conducting geological surveys and studies of India and (ii) Acting as a 
prime provider of basic earth science information to government, industry and general public, as well 

as the official participant in steel, coal, metals, cement, power industries and international geoscientific 

forums. 

• The main functions of GSI relate to creation and updation of national geoscientific information and 

mineral resource assessment. 

• These objectives are achieved through ground surveys, air-borne and marine surveys, mineral 

prospecting and investigations, multi-disciplinary geoscientific, geo-technical, geo-environmental and 

natural hazards studies, glaciology, seismotectonic study, and carrying out fundamental research. 

• Outcome of work of GSI has immense societal value. Functioning and annual programmes of GSI assume 

significance in the national perspective. 

• GSI, headquartered at Kolkata, has six Regional offices located at Lucknow, Jaipur, Nagpur, Hyderabad, 

Shillong and Kolkata and State Unit offices in almost all States of the country. 

ATLAS OF GLACIAL LAKES IN GANGA BASIN RELEASED 

Context: 

With concerns mounting over the impact of climate change on Himalayan glaciers, the Ministry of Jal Shakti has 

released an updated atlas of glacial lakes that are part of the Ganga river basin. 

Relevance: 

GS-I: Geography (Physical Geography, Distribution of Key Natural Resources, Water Resources, Important 

Geophysical Phenomena) 

Dimensions of the Article: 

1. What is a Glacier? 

2. What are Glacial lakes? 

3. About the new Atlas of glacial lakes in Ganga basin 

4. Important Glaciers in India 

5. What is GLOF? 

6. How can the risk of GLOFs be reduced? 

What is a Glacier? 

• A glacier is a persistent body of dense ice that is constantly moving under its own weight. It is form by 

the accumulation of snow exceeds its ablation (melting and sublimation) over many years. It is the 

largest reservoir of fresh water on the Earth (75 percent of the world’s fresh water). 

• Glaciers are unique because they are reservoir of fresh water, have sheer mass and their ability to move 

(Glaciers flow like very slow rivers). It may move in two ways- Internal flow is when the pressure and 

gravity on the ice in a glacier cause it to move downhill; Basal sliding is when an entire glacier moves 

because its base is slightly melted. Rivers, valleys and lakes are formed after melting of glaciers. 

• As per National Snow & Ice Date Centre, it occupies about 10 percent of the world’s total area. 
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What are Glacial lakes? 

• A glacial lake is a body of water with origins from glacier activity. 

• They are formed when a glacier erodes the land, and then melts, filling the depression created by the 

glacier. 

How are glaciers and glacial lakes formed? 

• Glaciers are found on every continent except Australia and some are hundreds of thousands of years 

old; and a large cluster of glaciers are in the Himalayas. 

• Glaciers are made of layers of compressed snow that move or “flow” due to gravity and the softness of 

ice relative to rock. 

• A glacier’s “tongue” can extend hundreds of kilometers from its high-altitude origins, and the end, or 

“snout,” can advance or retreat based on snow accumulating or melting. 

• Proglacial lakes, formed after glaciers retreat, are often bound by sediment and boulder formations. 

• Additional water or pressure, or structural weakness, can cause both natural and manmade dams to 

burst, sending a mass of floodwater surging down the rivers and streams fed by the glacier. 

About the new Atlas of glacial lakes in Ganga basin 

• About 4,707 glacial lakes have been mapped in the Ganga basin. 

• Recently, a similar inventory of glacial lakes was prepared for the Indus River basin. 

• Based on its process of lake formation, location, and type of damming material, glacial lakes are 

identified in nine different types, majorly grouped into four categories. 

• The area mapped spans from the origin of the river to foothills of Himalayas covering a catchment area 

of almost 2.5 lakh sq. Km. The study portion of Ganga River basin covers part of India and 

transboundary region. 

Uses of the Atlas of Glaciers and Glacial Lakes 

• The expected “utility” of the atlas, according to a statement from the Ministry was to create a 

“comprehensive and systematic” glacial lake database for Ganga River basin. 

• The atlas could be used as reference for carrying out changes in the lakes over time, the spatial extent 

(expansion/shrinkage), and formation of new lakes. 

• The information on glacial lakes including their type, hydrological, topographical, and associated 

glaciers are useful in identifying the potential critical glacial lakes and consequent GLOF (Glacial Lake 

Outburst Flood) events. These refer to disasters whereby a deluge of water from such a lake can trigger 

a disaster. 

Important Glaciers in India 

Name  State Mountain Range 

Batura Glacier Jammu & Kashmir Karakoram Mountain Range 

Khurdopin Glacier Jammu & Kashmir Karakoram Mountain Range 

Hispar Glacier Jammu & Kashmir Karakoram Mountain Range 

Biafo Glacier Jammu & Kashmir Karakoram Mountain Range 
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Baltoro Glacier Jammu & Kashmir Karakoram Mountain Range 

Chomolungma glacier Jammu & Kashmir Karakoram Mountain Range 

Diamir Glacier Jammu & Kashmir Karakoram Mountain Range 

Siachen Glacier Jammu & Kashmir Karakoram Mountain Range 

Gangotri Glacier Uttarkashi, Uttarakhand Himalayas 

Milam Glacier Uttarakhand Trishul peak of  Pithoragarh 

Pindari glacier Nanda Devi, Uttarakhand Upper reaches of the Kumaon Himalayas 

Zemu Glacier Sikkim Eastern Himalaya Located on Kanchenjunga peak 

 

What is GLOF? 

• A GLOF is a type of outburst flood that occurs when the dam containing a glacial lake fails. 

• An event similar to a GLOF, where a body of water contained by a glacier melts or overflows the glacier, 

is called a jökulhlaup. 

• The dam can consist of glacier ice or a terminal moraine. 

Causes of GLOF 

• A buildup of water pressure or structural weakness of boundary due to an increase in the flow of water. 
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• An earthquake (Tectonic) or cryoseism (non-tectonic seismic event of the glacial cryosphere) can also 

cause GLOF. During this, the boundary of the glacial lake will collapse suddenly and release the water in 

the glacial lake. 

• An avalanche of rock or heavy snow: During this, the water in the glacial lake might be displaced by the 

avalanche. 

• Volcanic eruptions under the ice can also cause GLOF. These volcanic eruptions might displace the 

boundary or increase the pressure on glacial lake or both. 

• Heavy rainfall/melting of snow: This can lead to massive displacement of water in a glacial lake. 

• Long-term dam degradation can also induce GLOF. 

• Other reasons such as the collapse of an adjacent glacial lake, etc. 

How can the risk of GLOFs be reduced? 

• The NDMA guidelines say that risk reduction has to begin with identifying and mapping such lakes, 

taking structural measures to prevent their sudden breach, and establishing mechanism to save lives 

and property in times of a breach. 

• Potentially dangerous lakes can be identified based on field observations, records of past events, 

geomorphologic and geotechnical characteristics of the lake/dam and surroundings, and other physical 

conditions. 

• NDMA has recommended use of Synthetic-Aperture Radar imagery to automatically detect changes in 

water bodies, including new lake formations, during the monsoon months. It has said methods and 

protocols could also be developed to allow remote monitoring of lake bodies from space. 

• To manage lakes structurally, the NDMA recommends reducing the volume of water with methods such 

as controlled breaching, pumping or siphoning out water, and making a tunnel through the moraine 

barrier or under an ice dam. 

HEAT DOME’ CAUSING RECORD ‘HEAT WAVES’ IN N. AMERICA 

Context: 

Regions of North America including some parts of Canada recorded temperatures around 47 degrees, causing a 

“historic” heat wave which is a result of a phenomenon referred to as a “heat dome”. 

Relevance: 

GS-I: Geography (Important Geophysical Phenomenon, Climatology) 

Dimensions of the Article: 

1. About Heat Waves 

2. Criteria for occurrence of Heat waves 

3. What is a heat dome? 

4. Impact of Heat Dome and Heat Waves 

About Heat Waves 

• A heat wave is a period of abnormally high temperatures, more than the normal maximum temperature 

that occurs during the summer season in the North-Western and South-Central parts of India. 

• Heat waves typically occur between March and June, and in some rare cases even extend till July. 
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• Higher daily peak temperatures and longer, more intense heat waves are becoming increasingly 

frequent globally due to climate change. 

• The health impacts of Heat Waves typically involve dehydration, heat cramps, heat exhaustion and/or 

heat stroke. 

• It also causes heat cramps, fatigue, weakness, dizziness, headache, nausea, vomiting, muscle cramps and 

sweating. 

• The extreme temperatures and resultant atmospheric conditions adversely affect people living in these 

regions as they cause physiological stress, sometimes resulting in death. 

Criteria for occurrence of Heat waves 

• The heat wave is considered when the maximum temperature of a station reaches at least 40°C for 

Plains and at least 30°C for Hilly regions. 

• If the normal maximum temperature of a station is less than or equal to 40°C, then an increase of 5°C to 

6°C from the normal temperature is considered to be heat wave condition. Further, an increase of 7°C 

or more from the normal temperature is considered as severe heat wave condition. 

• If the normal maximum temperature of a station is more than 40°C, then an increase of 4°C to 5°C from 

the normal temperature is considered to be heat wave condition. Further, an increase of 6°C or more is 

considered as severe heat wave condition. 

• Additionally, if the actual maximum temperature remains 45°C or more irrespective of normal 

maximum temperature, a heat wave is declared. 

What is a heat dome? 

• A heat dome occurs when the atmosphere traps hot ocean air like a lid or cap. 

• Hot air is trapped by high-pressure fronts, and as it is pushed back to the ground, it heats up even more. 

• The condition also prevents clouds from forming, allowing for more radiation from the sun to hit the 

ground. 

• A heat dome is effectively what it sounds like – an area of high pressure that parks over a region like a 

lid on a pot, trapping heat. They are more likely to form during La Niña years like 2021, when waters 

are cool in the eastern Pacific and warm in the western Pacific. 
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How does it form? 

• The phenomenon begins when there is a strong change (or gradient) in ocean temperatures. In the 

process known as convection, the gradient causes more warm air, heated by the ocean surface, to rise 

over the ocean surface. 

• As prevailing winds move the hot air east, the northern shifts of the jet stream trap the air and move it 

toward land, where it sinks, resulting in heat waves. 

• This strong change in ocean temperature from the west to the east is the reason for the heat dome 

(HD). 

Understanding the Heat Dome 

• The National Oceanic and Atmospheric Administration (NOAA) says that to understand what causes a 

heat dome, one should liken the Pacific ocean to a large swimming pool in which the heater is turned on. 

• Once the heater is on, the portions of the pool close to the heating jets will warm up faster and 

therefore, the temperature in that area will be higher. 

• In the same way, the western Pacific ocean’s temperatures have increased in the past few decades and 

are relatively more than the temperature in the eastern Pacific. 

Impact of Heat Dome and Heat Waves 

• Those living without an air conditioner see the temperatures of their homes rising to unbearably high, 

leading to sudden fatalities. 

• The trapping of heat can also damage crops, dry out vegetation and result in droughts. 

• The sweltering heat wave will also lead to rise in energy demand, especially electricity, leading to 

pushing up rates. 

• The heat domes can also act as fuel to wildfires, which destroys a lot of land area in the US every year. 

GRAND ETHIOPIAN RENAISSANCE DAM (GERD) 

Context: 

Saudi Arabia has thrown its weight behind Egypt and Sudan in their bitter dispute with Ethiopia over a massive 

hydropower dam built by the latter on the Blue Nile, the Nile River’s main tributary. 

Relevance: 

Prelims, GS-I: Geography (Maps) 

Dimensions of the Article: 

1. Grand Ethiopian Renaissance Dam (GERD) 

2. About the Nile River 

3. Significance of the dam for Ethiopia, Egypt and Sudan 

Grand Ethiopian Renaissance Dam (GERD) 

• The Grand Ethiopian Renaissance Dam (GERD) was formerly known as the Millennium Dam and 

sometimes referred to as Hidase Dam and it is a gravity dam on the Blue Nile River in Ethiopia under 

construction since 2011. 
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• The primary purpose of the dam is electricity production to relieve Ethiopia’s acute energy shortage 

and for electricity export to neighboring countries. 

• With a planned installed capacity of 6.45 gigawatts, the dam will be the largest hydroelectric power 

plant in Africa when completed, as well as the seventh largest in the world. 

 

About the Nile River 

• The River Nile is in Africa originating in Burundi which is south of the equator, and flows northward 

through northeastern Africa, eventually flowing through Egypt and finally draining into the 

Mediterranean Sea. 

• The source of the Nile is sometimes considered to be Lake Victoria, but the lake itself has feeder rivers 

of considerable size like the Kagera River. 
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• The Nile is formed by three principal streams which are- the Blue Nile, the Atbara, and the White Nile. 

• The Nile basin is huge and includes parts of Tanzania, Burundi, Rwanda, Congo (Kinshasa), Kenya. 

• The Nile River forms an arcuate delta as it empties into the Mediterranean Sea. 

Significance of the dam for Ethiopia, Egypt and Sudan 

• Ethiopia, Africa’s second-most populated country and a manufacturing hub, views the mega dam as a 

symbol of its sovereignty. 

• Ethiopia has an acute shortage of electricity, with 60% of its population not connected to the grid. The 

energy generated will be enough to have its citizens connected and sell the surplus power to 

neighbouring countries. 

• There is an element of national pride in the timely completion of the GERD, as Ethiopia’s recent 

economic resurgence has revived the old vision of Great Ethiopia. 

• There is also a lot at stake for the government of Mr. Ahmed (PM of Ethiopia), who faces a difficult 

general election this year after the euphoria of the 2018 peace process with Eritrea has largely faded. 

Concerns Raised by Egypt 

• Egypt fears the project will allow Ethiopia to control the flow of Africa’s longest river 

• Hydroelectric power stations do not consume water, but the speed with which Ethiopia fills up the 

dam’s reservoir will affect the flow downstream. 

• The longer it takes to fill the reservoir, the less impact there will be on the level of the river. 

• Heart of the dispute: Ethiopia wants to fill the reservoir in 6 years whereas Egypt wants to fill the 

reservoir, between 10 and 21 years, and for the release of a minimum of 40 billion cubic metres 

annually. 

• Egypt, which relies on the Nile for 90% of its freshwater supply, is apprehensive that a rapid filling of 

the reservoir in upstream Ethiopia would cause a drastic reduction in supplies. 

• Egypt perceives that the project would lead to diversion of waters to its own High Aswan Dam. 

• Ethiopia has said it should not be bound by the decades-old treaty and went ahead and started building 

its dam at the start of the Arab Spring in March 2011 without consulting Egypt. 

Sudan’s Stand 

• Sudan too is concerned that if Ethiopia were to gain control over the river, it would affect the water 

levels Sudan receives. 

• However, Sudan is likely to benefit from the power generated by the dam. 

• The regulated flow of the river will save Sudan from serious flooding in August and September. Thus, it 

has proposed joint management of the dam. 

LIGHTNING: BIGGEST NATURAL DISASTER-LINKED KILLER IN INDIA 

Context: 

Nearly 68 were reportedly struck dead by lightning on a single day in Uttar Pradesh, Rajasthan and Madhya 

Pradesh, according to reports from States in July 2021. 

Relevance: 
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GS-III: Disaster Management, GS-I: Geography (Climatology, Important Geophysical Phenomenon) 

Dimensions of the Article: 

1. What is Lightning? 

2. More about Clouds that generate lightning and how they are formed 

3. What happens when lightning strikes Earth’s Surface? 

4. About Lightning Strikes in India 

What is Lightning? 

• Lightning is a natural ‘electrical discharge of very short duration and high voltage between a cloud and 

the ground or within a cloud’, accompanied by a bright flash and sound, and sometimes thunderstorms. 

• In simple words, it is a very rapid and massive discharge of electricity in the atmosphere. 

• It happens as a result of the difference in electrical charge between the top and bottom of a cloud, or 

between 2 clouds or between clouds and the ground. 

• Inter cloud or intra cloud (IC) lightning are visible and harmless. 

• Cloud to ground (CG) lightning is harmful as the ‘high electric voltage and electric current’ leads to 

electrocution. 

 

More about Clouds that generate lightning and how they are formed 

• The lightning-generating clouds are typically about 10-12 km in height, with their base about 1-2 km 

from the Earth’s surface. The temperatures at the top range from -35°C to -45°C. 

• As water vapour moves upwards in the cloud, it condenses into water due to decreasing temperatures. 

A huge amount of heat is generated in the process, pushing the water molecules further up. 

• As they move to temperatures below zero, droplets change into small ice crystals. As they continue 

upwards, they gather mass, until they become so heavy that they start descending. 
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• It leads to a system where smaller ice crystals move upwards while larger ones come down. The 

resulting collisions trigger release of electrons, in a process very similar to the generation of electric 

sparks. The moving free electrons cause more collisions and more electrons leading to a chain reaction. 

• The process results in a situation in which the top layer of the cloud gets positively charged while the 

middle layer is negatively charged. 

• In little time, a huge current, of the order of lakhs to millions of amperes, starts to flow between the 

layers. 

What happens when lightning strikes Earth’s Surface? 

• The Earth is a good conductor of electricity. While electrically neutral, it is relatively positively charged 

compared to the middle layer of the cloud. As a result, an estimated 20-25% of the current flow is 

directed towards the Earth. It is this current flow that results in damage to life and property. 

• Lightning has a greater probability of striking raised objects on the ground, such as trees or buildings. 

• Lightning Conductor is a device used to protect buildings from the effect of lightning. A metallic rod, 

taller than the building, is installed in the walls of the building during its construction. 

• The most lightning activity on Earth is seen on the shore of Lake Maracaibo in Venezuela. 

About Lightning Strikes in India 

• The Home Ministry’s statistics consistently cited lightning as the biggest natural disaster-linked killer in 

India. 

• Several thousand thunderstorms occur over India every year. Each can involve several — sometimes 

more than a hundred — lightning strikes. 

• Occurrences of lightning are not tracked in India. There is simply not enough data for scientists to work 

with. 

• Lightning is the biggest contributor to accidental deaths due to natural causes. 

• In 2019, an analysis by Skymet reported that five States accounted for half the lightning strikes that 

year, led by Odisha with 9,37,462 strikes or about 16% of the cloud-to-ground strikes. There were 20 

million lightning strikes in that period with over 72% of them being instances of “in-cloud” lightning. 

SPACE TOURISM RACE AND SUBORBITAL FLIGHT EXPLAINED 

 

Context: 

British businessman Richard Branson beat rival Jeff Bezos to reach the edge of space, giving space tourism an 

official kickstart. But experts and space enthusiasts are in doubt whether the height to which he travelled can 

be termed ‘space’. 

Relevance: 

GS-I: Geography (Physical Geography), GS-III: Science and Technology 

Dimensions of the Article: 

1. Layers of the atmosphere 

1. Boundary of Space in light of recent “Space Flight” 

2. What are “suborbital” flights? 
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3. Can the people on these “space flights” be called astronauts? 

Layers of the atmosphere 

• The atmosphere consists of different layers with varying density and temperature. Density is highest 

near the surface of the earth and decreases with increasing altitude. 

• The column of atmosphere is divided into five different layers depending upon the temperature 

condition. They are: troposphere, stratosphere, mesosphere, thermosphere and exosphere. 

Troposphere 

• The troposphere is the lowermost layer of the atmosphere. Its average height is 13 km and extends 

roughly to a height of 8 km near the poles and about 18 km at the equator. 

• Thickness of the troposphere is greatest at the equator because heat is transported to great heights by 

strong convectional currents. 

• This layer contains dust particles and water vapour. All changes in climate and weather take place in 

this layer. 

• The temperature in this layer decreases at the rate of 1° C for every 165m of height. 

• This is the most important layer for all biological activity. 

Stratosphere 

• The zone separating the tropsophere from stratosphere is known as the tropopause. 

• The air temperature at the tropopause is about minus 800C over the equator and about minus 45° C 

over the poles. 

• The temperature here is nearly constant, and hence, it is called the tropopause. 

• The stratosphere is found above the tropopause and extends up to a height of 50 km. 

• One important feature of the stratosphere is that it contains the ozone layer. This layer absorbs ultra-

violet radiation and shields life on the earth from intense, harmful form of energy. 

Mesosphere 

• The mesosphere lies above the stratosphere, which extends up to a height of 80 km. 

• In this layer, once again, temperature starts decreasing with the increase in altitude and reaches up to 

minus 100° C at the height of 80 km. 

• The upper limit of mesosphere is known as the mesopause. 

Thermosphere 

• The ionosphere is located between 80 and 400 km above the mesopause. 

• It contains electrically charged particles known as ions, and hence, it is known as ionosphere. 

• Radio waves transmitted from the earth are reflected back to the earth by this layer. 

• Temperature here starts increasing with height. 

Exosphere 

• The uppermost layer of the atmosphere above the thermosphere is known as the exosphere. 

• This is the highest layer but very little is known about it. 
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• Whatever contents are there, these are extremely rarefied in this layer, and it gradually merges with the 

outer space. 

• Although all layers of the atmosphere must be exercising influence on us, geographers are concerned 

with the first two layers of the atmosphere. 

 

Boundary of Space in light of recent “Space Flight” 

• The most widely accepted boundary of space is known as the Kármán line, 100km above mean sea level. 

But the United States uses 80km as the cutoff point. 

• The Kármán line has been compared to international waters, as there are no national boundaries and 

human laws in force beyond the line. 

• In 2009, researchers from the University of Calgary measured the winds of Earth’s atmosphere and the 

flow of charged particles in space and wrote that the edge of space begins at 118km above sea level. 

• A research paper published in 2018 noted that the Kármán line “boundary was chosen as a nice round 

figure”, and it needs more studies from “a physical point of view” – and proposed that 80 km was a 

more appropriate boundary. 
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• The chemical composition of the atmosphere is largely constant up to the mesopause, or the boundary 

between the mesosphere and the thermosphere. From a physical point of view, it is therefore 

reasonable to think of the atmosphere proper as including the troposphere and stratosphere and (with 

some qualification) the mesosphere, and identifying the thermosphere and exosphere with the common 

idea of ‘outer space’ according to a research paper. 

• Branson’s Virgin Galactic flight reached a height of 86km while Jeff Bezos’ Blue Origin flight is expected 

to go about 106km high. 

What are “suborbital” flights? 

• If a spacecraft – or anything else, for that matter – reaches a speed of 17,500 mph (28,000 km/h) or 

more, instead of falling back to the ground, it will continuously fall around the Earth. That continuous 

falling is what it means to be in orbit and is how satellites and the Moon stay above Earth. 

• Anything that launches to space but does not have sufficient horizontal velocity to stay in space – like 

these rockets – comes back to Earth and therefore flies a suborbital trajectory. 

• In simple words, suborbital flights means that while these vehicles will cross the ill-defined boundary of 

space, they will not be going fast enough to stay in space once they get there. 

Significance of suborbital flights 

• The accomplishment of reaching space in private spacecraft is a major milestone in the history of 

humanity. 

• Those aboard these and all future private-sector, suborbital flights will for a few minutes be in space, 

experience a few minutes of exhilarating weightlessness and absolutely earn their astronaut wings. 

Can the people on these “space flights” be called astronauts? 

• a former commander of the International Space Station said there’s a big difference between riding 

along on a five-minute suborbital flight and performing a six-month orbital mission, but when it comes 

down to it, folks on both types of trips have earned the “astronaut” title. 

• A NASA astronaut said that there is an important distinction between being selected as a NASA 

astronaut and being a paying customer, but he was completely on board with space tourists earning the 

title of “astronaut”. 

RESERVOIR LEVELS REMAIN BELOW NORMAL IN 5 STATES 

Context: 

The southwest monsoon may have covered the whole of India, but the level of water in reservoirs remained 

below normal in five states: Himachal Pradesh, Punjab, Rajasthan, Nagaland and Madhya Pradesh. 

Relevance: 

GS-I: Geography (Water Sources), GS-III: Environment and Ecology (Conservation of water and other 

resources) 

Dimensions of the Article: 

1. Introduction to Water Crisis in India 

2. Dams in India 

3. What is the Difference between a dam and reservoir? 

4. Issues with Ageing Dams in India 
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5. About the current state of low Reservoir levels 

6. Dam Rehabilitation and Improvement Project (DRIP) 

Introduction to Water Crisis in India 

• India has 4% of the world’s freshwater which has to cater to 17% of the world’s population. 

• As per NITI Aayog report released in June 2018, India is facing the worst-ever water crisis in history. 

Approximately 600 million people or roughly around 45% of the population in India is facing high to 

severe water stress. 

• The report says that nearly 40% of the population will have absolutely no access to drinking water by 

2030 and 6% of India’s GDP will be lost by 2050 due to the water crisis. 

• The Central Groundwater Board’s estimates show that the groundwater table in most parts of the 

country has been declining every year because of over-exploitation. 

• India has the dubious distinction of being the world’s largest user of groundwater by far, even as the 

water table has been falling by an average of 0.4 m nationally. 

• Due to accumulation of sediments in the water storage area of major and medium irrigation dams that 

are currently in use, the total storage capacity has fallen significantly. 

• 85% of rural water supply, 45% of urban water supply and over 64% of irrigation now rely on 

groundwater so if the groundwater continues to decline unabated, meeting the country’s agricultural 

and drinking water requirements will become a big challenge. 

Dams in India 

• India has 4,407 large dams, the third highest number in the world after China (23,841) and the USA 

(9,263). 

• India is ranked third in the world in terms of building large dams. 

• Tehri Dam in Uttarakhand is the highest dam in India built on Bhagirathi River. 

• Hirakud Dam in Odisha built on river Mahanadi is the longest dam of India. 

• Kallanai Dam in Tamil Nadu is the oldest dam of India. It is built on the Kaveri River and is about 2000 

years old. 

What is the Difference between a dam and reservoir? 

• An easy distinction to remember is that a dam is a physical structure that retains water; a reservoir is 

the water body that is created by a dam. 

• Reservoir is an open-air storage area (usually formed by masonry or earthwork) where water is 

collected and kept in quantity so that it may be drawn off for use. 
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Issues with Ageing Dams in India 

• As dams age, soil replaces the water in the reservoirs. Therefore, the storage capacity cannot be claimed 

to be the same as it was in the 1900s and 1950s. 

• Studies show that the design of many of India’s reservoirs is flawed in the sense that the designs 

underestimate the rate of siltation and overestimate live storage capacity created. 

• When soil replaces the water in reservoirs, supply gets choked. The cropped area begins receiving less 

and less water as time progresses. 

• The net sown water area either shrinks in size or depends on rains or groundwater, which is 

overexploited. 

• The designed flood cushions within several reservoirs across many river basins may have already 

depleted substantially due to which floods have become more frequent downstream of dams. 

About the current state of low Reservoir levels 

• The Central Water Commission (CWC) said that the level of water in the reservoirs of Himachal Pradesh 

and Punjab were the most deficient with only about 50% of the usual capacity. 

• The level in reservoirs in Nagaland was about 35% below normal levels and about 10% below usual 

levels in Rajasthan and MP. 

• The country’s overall storage in 2021 is also less than the corresponding period in 2020, but is better 

than the average storage of last ten years during the corresponding period. 

• The northern region has the lowest storage as per its capacity. 

• All southern states — Andhra Pradesh, Telangana, Karnataka, Kerala and Tamil Nadu have better 

storage in 2021 than in the corresponding period in 2020. The reservoirs still have capacity to absorb 

more rainfall.    

Dam Rehabilitation and Improvement Project (DRIP) 

• Dam Rehabilitation and Improvement Project (DRIP) was started in 2012 and aims to improve the 

safety and performance of selected existing dams and associated appurtenances in a sustainable 

manner. 

• DRIP also has the objective of strengthening the dam safety institutional setup in participating states as 

well as at the central level and exploring alternative incidental means in few of selected dams to 

generate the incidental revenue for sustainable operation and maintenance of dams. 

• It also aims at ensuring the safety of downstream population and property that are affected in the case 

of a dam failure or operational failure. 

ON KRISHNA AND GODAVARI RIVER MANAGEMENT BOARDS 

Context: 

The Union Ministry of Jal Shakti sent a notification on the jurisdiction of the Krishna and Godavari River 

Management Boards over projects and assets in the fields of irrigation and hydropower. 

Relevance: 

GS-II: Polity and Governance (Constitutional Provisions, Tribunals, Inter-State relations, Functions & 

responsibilities of the Union and the States, Issues and challenges of federal structure), GS-I: Geography (Water 

sources) 
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Dimensions of the Article: 

1. About the tussle between Andhra Pradesh and Telangana 

2. Major Inter-State River Disputes in India 

3. Active River Water Dispute Tribunals in India 

4. Constitutional and legal provisions related to water disputes 

5. Issues with Interstate Water Dispute Tribunals 

About the tussle between Andhra Pradesh and Telangana 

• The States of Andhra Pradesh and Telangana have been locked in a battle of sorts over the utilisation of 

Krishna water, with Andhra Pradesh proposing a few projects and in turn, Telangana coming up with 

half-a-dozen projects of its own. 

• Both States have their own justification to pursue new water and power projects as several areas await 

economic development. 

• Rayalaseema is a dry region and it was grievances over poor utilisation of the two rivers in then 

undivided Andhra Pradesh that was a factor that led to the bifurcation. 

• At the same time, the two States should instead focus on water and energy conservation and improving 

the efficiency of irrigation schemes and hydel reservoirs. 

• Telangana had held the view that the notification should flow from finalisation by a tribunal on Krishna 

water sharing by the two States that would enlarge the scope of reference of the existing Krishna Water 

Dispute Tribunal (KWDT)-II. Telangana had even moved the Supreme Court but the Centre said it 

would consider Telangana’s request only if it withdrew its petition which it did. 
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The latest notification on the matter 

• The two river boards can now administer, regulate, operate and maintain 36 projects in the Krishna 

Basin and 71 in the Godavari to ensure judicious water use in Andhra Pradesh and Telangana. 

• The arrangement is expected to leave the working of Water Resources or Irrigation Department in the 

States intact. 

• The Centre must now see to it that the empowered Boards function in a fair manner, as the Union 

government’s decision will be final with regard to matters concerning jurisdiction of the two bodies. 

Major Inter-State River Disputes in India 

River (s) States 

Ravi and Beas Punjab, Haryana, Rajasthan 

Narmada Madhya Pradesh, Gujarat, Maharashtra, Rajasthan 

Krishna Maharashtra, Andhra Pradesh, Karnataka, Telangana 

Vamsadhara Andhra Pradesh & Odisha 

Cauvery Kerala, Karnataka, Tamil Nadu and Puducherry 

Godavari Maharashtra, Andhra Pradesh, Karnataka, Madhya Pradesh, Odisha 

Mahanadi Chhattisgarh, Odisha 
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Mahadayi Goa, Maharashtra, Karnataka 

Periyar Tamil Nadu, Kerala 

Active River Water Dispute Tribunals in India 

• Krishna Water Disputes Tribunal II (2004) – Karnataka, Telangana, Andra Pradesh, Maharashtra 

• Mahanadi Water Disputes Tribunal (2018) – Odisha & Chattisgarh 

• Mahadayi Water Disputes Tribunal (2010) – Goa,Karnataka, Maharashtra 

• Ravi & Beas Water Tribunal (1986) – Punjab, Haryana, Rajasthan 

• Vansadhara Water Disputes Tribunal (2010) – Andra Pradesh & Odisha. 

Constitutional and legal provisions related to water disputes 

• Article 262(1) provides that Parliament may by law provide for the adjudication of any dispute or 

complaint with respect to the use, distribution or control of the waters of, or in, any inter State river or 

river valley. 

• Article 262(2) empowers Parliament with the power to provide by law that neither the Supreme Court 

nor any other court shall exercise jurisdiction in respect of any such dispute or complaint. 

• Under Article 262, two acts were enacted: 

• River Boards Act 1956: It was enacted with a declaration that centre should take control of 

regulation and development of Inter-state rivers and river valleys in public interest. However, 

not a single river board has been constituted so far. 

• The Interstate River Water Disputes Act, 1956 (IRWD Act) confers a power upon union 

government to constitute tribunals to resolve such disputes. It also excludes jurisdiction of 

Supreme Court over such disputes. 

• Despite Article 262, the Supreme Court does have jurisdiction to adjudicate water disputes, provided 

that the parties first go to water tribunal and then if they feel that the order is not satisfactory only then 

they can approach supreme Court under article 136. 

• The article 136 gives discretion to allow leave to appeal against order, decree, judgment passed by any 

Court or tribunal in India. 

Issues with Interstate Water Dispute Tribunals 

• Interstate Water Dispute Tribunals are riddled with Protracted proceedings and extreme delays in 

dispute resolution. For example, the Cauvery Water Disputes Tribunal, constituted in 1990, gave its 

final award in 2007. 

• Interstate Water dispute tribunals also have opacity in the institutional framework and guidelines that 

define these proceedings and ensure compliance. 

• There is no time limit for adjudication. In fact, delay happens at the stage of constitution of tribunals as 

well. 

• Though award is final and beyond the jurisdiction of Courts, either States can approach Supreme Court 

under Article 136 (Special Leave Petition) under Article 32 linking issue with the violation of Article 21 

(Right to Life). In the event the Tribunal holding against any Party, that Party is quick to seek redressal 

in the Supreme Court. Only three out of eight Tribunals have given awards accepted by the States. 
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• The composition of the tribunal is not multidisciplinary and it consists of persons only from the 

judiciary. 

• No provision for an adequate machinery to enforce the award of the Tribunal. 

• Lack of uniform standards- which could be applied in resolving such disputes. 

• Lack of adequate resources- both physical and human, to objectively assess the facts of the case. 

• Lack of retirement or term- mentioned for the chairman of the tribunals. 

• The absence of authoritative water data that is acceptable to all parties currently makes it difficult to 

even set up a baseline for adjudication. 

• The shift in tribunals’ approach, from deliberative to adversarial, aids extended litigation and 

politicisation of water-sharing disputes. 

• The growing nexus between water and politics have transformed the disputes into turfs of vote bank 

politics. 

TYPHOON ‘IN-FA’ IN CHINA 

Context: 

Typhoon In-fa made landfall in China forcing the city of Shanghai and neighbouring coastal regions to cancel all 

flights and shutter businesses. 

Relevance: 

GS-I: Geography (Physical geography – Climatology, Important Geophysical phenomena), GS-III: Disaster 

Management 

Dimensions of the Article: 

1. Typhoon In-Fa 

2. Tropical Cyclones and their Structure 

3. Why tropical cyclones don’t form in the eastern tropical oceans? 

4. Landfall: What happens when a Cyclone reaches land from the ocean? 

Typhoon In-Fa 

• China’s national observatory renewed its orange or second-highest alert for typhoon In-Fa, which made 

landfall in Zhejiang province. 

• Typhoon In-Fa is a Tropical Cyclone – Tropical Cyclones are referred to as “Typhoons” in the Western 

Pacific and the South China Sea. 

• Depending on its location and strength, tropical cyclones are referred to by different names: 

1. Cyclones in the Indian Ocean 

2. Hurricanes in the Atlantic 

3. Typhoons in the Western Pacific and the South China Sea 

4. Willy-willies in Western Australia 
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Why tropical cyclones don’t form in the eastern tropical oceans? 

• The depth of warm water (26-27°C) should extend for 60-70 m from surface of the ocean/sea, so that 

deep convection currents within the water do not churn and mix the cooler water below with the 

warmer water near the surface. 

• The above condition occurs only in western tropical oceans because of warm ocean currents (easterly 

trade winds pushes ocean waters towards west) that flow from east towards west forming a thick layer 

of water with temperatures greater than 27°C. This supplies enough moisture to the storm. 

• The cold currents lower the surface temperatures of the eastern parts of the tropical oceans making 

them unfit for the breeding of cyclonic storms. 

• ONE EXCEPTION: During strong El Nino years, strong hurricanes occur in the eastern Pacific. This is 

due to the accumulation of warm waters in the eastern Pacific due to weak Walker Cell. 

Landfall: What happens when a Cyclone reaches land from the ocean? 

• Tropical cyclones dissipate when they can no longer extract sufficient energy from warm ocean water. 

• A storm that moves over land will abruptly lose its fuel source and quickly lose intensity. 

• A tropical cyclone can contribute to its own demise by stirring up deeper, cooler ocean waters. tropical 

cyclone can contribute to its own demise by stirring up deeper, cooler ocean waters. 

LAST PATCHES OF TROPICAL LOWLAND FOREST IN ASSAM 
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Context: 

A recent study by researchers has highlighted the importance of the last fragments of tropical lowland forests 

in Assam by showing interactions between plants and fruit-eating birds in them.  

Relevance: 

GS-I: Geography (Physical Geography – Forest Resources and Natural Vegetation), GS-III: Environment and 

Ecology (Conservation of Environment and Ecology) 

Dimensions of the Article: 

1. Tropical Lowland Humid Forest 

2. Tropical Lowland forests in India 

3. Recent Study on tropical lowland forests in Assam 

Tropical Lowland Humid Forest 

• Tropical Lowland Humid Forest occurs in the humid tropics, often within 10°of the equator, where 

rainfall is abundant and well-distributed throughout most or much of the year, including both wet 

evergreen and moist semi-evergreen forest. 

• In general, a tropical rainforest climate can be defined as one with monthly mean temperatures of at 

least 18°C throughout the year, and an annual rainfall of at least 170 cm (and usually above 200 cm) 

and either no dry season or a short one of fewer than 4 consecutive months with <10 cm rainfall. 

• Elevations range from lowland to submontane or premontane, with ranges from sea level to between 

1000 and 1700 m depending on location. 

• Evergreenness varies from completely evergreen to semi-evergreen seasonal forests, in which around 

25% of the main canopy may be regularly deciduous. 

• The vegetation is often species-rich, often lacking dominants, with the majority of the tree species of 

very low abundance. 

Tropical Lowland forests in India 

• The lowland rainforests of North Eastern India represent the westernmost limit of the rainforests north 

of the Tropic of Cancer. 

• These forests, on the Shillong plateau, are akin to Whitmore’s ‘tropical lowland evergreen rainforest’ 

formation and exhibit striking similarities and conspicuous differences with the equatorial rainforests 

in Asia-Pacific as well as tropical seasonal rainforests in southwestern China near the Tropic of Cancer. 

• Common attributes of the rainforests in Meghalaya with lowland rainforests found by a research paper: 

• Deciduousness in evergreen physiognomy; 

• Dominance of mega- and mesophanerophytic life-forms; 

• Abundance of species with low frequency of occurrence (rare and aggregated species); 

• Low proportional abundance of the abundant species 
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Recent Study on tropical lowland forests in Assam 

• Small fruit eaters such as bulbuls and barbets “fed upon the highest number of fruits” in both, 

fragmented and contiguous forests and are crucial in seed dispersal in both these types of forests. 

• the remaining patches of tropical lowland forests in Assam are very important for birds like the White-

throated Brown Hornbill, which dispersed larger seeds that other birds were not able to. 

• Fragmentation of habitats had resulted in reduced interactions between plants and frugivorous birds in 

forest patches. However, despite this, fragmented forest patches continued to harbour interactions and 

distinct ones at that, between frugivorous birds and plants. 

ATLANTIC MERIDIONAL OVERTURNING CIRCULATION (AMOC) WEAKENS 

Context: 

The Atlantic Ocean’s current system (AMOC) could be weakening to such an extent that it could soon bring big 

changes to the world’s weather according to a recent study. 

Relevance: 

GS-I: Geography (Climatology, Important geographical phenomena), GS-III: Environment and Ecology (Impact 

of Climate Change) 

Dimensions of the Article: 

1. What are Ocean Currents? 
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2. Factors responsible for Ocean Currents 

3. The Slowdown of Ocean Circulation: How is it happening? 

4. About the Atlantic meridional overturning circulation (AMOC) 

What are Ocean Currents? 

• The movements of water in oceans can be categorized into currents, waves, and tides. Among these, 

ocean currents are the large masses of surface water that circulate in regular patterns around the 

oceans. 

• Depending upon their temperature, ocean currents can be classified into warm currents and cold 

currents. 

• Warm currents flow from equatorial regions towards the polar regions and hence have a higher surface 

temperature. These currents flow in the clockwise direction in the northern hemisphere and in the anti-

clockwise direction in the southern hemisphere. 

• Cold currents flow from polar regions towards the equator and have a lower surface temperature. 

These currents flow in the anti-clockwise direction in the northern hemisphere and in the clockwise 

direction in the southern hemisphere. 

 

Ocean conveyor belt: 

• All of Earth’s oceans are interconnected by a global circulation system sometimes called the ocean 

conveyor belt, and officially known as thermohaline circulation. 
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• The global network of ocean currents transports heat from warm equatorial seas to colder polar waters. 

• The system consists of warm surface currents and cold deep ocean currents. 

 

Factors responsible for Ocean Currents 

1. The Planetary winds: The strongest evidence of prevailing winds on the flow of ocean currents can be 

witnessed in the North Indian Ocean where there is a change in the direction of ocean currents with a 

change in direction of the monsoon winds. 

2. Temperatures: At the equator, since the temperature is higher the ocean water gets heated up, making 

the warm water lighter which rises while at the poles, cold water is denser and sinks. Warm water from 

the equator slowly moves along the surface towards the poles, while the cold water from the poles 

slowly creeps along the bottom of the sea towards the equator. 

3. Salinity: The density of water also depends on its salinity and the salinity of water varies from place to 

place. Waters of low salinity flow on the surface of waters of high salinity while waters of high salinity 

flow at the bottom. 

4. The Earth’s Rotation: Under the action of Coriolis force, the movement of ocean currents in the 

northern hemisphere is in the clockwise and in the southern hemisphere it is in the anti-clockwise 

direction. 

5. Obstruction from land: A land mass obstructs the direction of flow of ocean current and divides the 

ocean current which in turns flow in a different direction. 

The Slowdown of Ocean Circulation: How is it happening? 

• The slowdown of ocean circulation is directly caused by warming global temperatures and has been 

predicted by climate scientists – the slowdown is likely not a natural change but the result of human 

influence. 

• The Atlantic Meridional Overturning Circulation (AMOC) transports water across the planet’s oceans, 

including the Atlantic, Pacific and Indian. The region contributing to the slowdown is the North Atlantic, 

according to the research. 

• If this Atlantic overturning circulation breaks down all together, this will lead to a strong cooling 

around the northern Atlantic, especially into Europe, into the kind of coastal areas of Britain and 

Scandinavia. 
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• In this part of the ocean, the Greenland ice sheets are melting, contributing to both a rise in sea levels 

and serving to reduce the speed of the circulation. 

• Ice melting in Greenland and the heavy rainfall over the North Atlantic induced by climate change has 

affected the salinity and density of the waters. 

• As warm water currents move north, they typically turn back south as it gets cooler and heavier. 

• Added freshwater from the melting ice is causing this turn to be slower because of reduced salinity. 

About the Atlantic meridional overturning circulation (AMOC) 

• The Atlantic meridional overturning circulation (AMOC) is the zonally integrated component of surface 

and deep currents in the Atlantic Ocean. 

• It is characterized by a northward flow of warm, salty water in the upper layers of the Atlantic, and a 

southward flow of colder, deep waters that are part of the thermohaline circulation. 

• These “limbs” are linked by regions of overturning in the Nordic and Labrador Seas and the Southern 

Ocean. 

• The AMOC is an important component of the Earth’s climate system, and is a result of both atmospheric 

and thermohaline drivers. 

• The net northward heat transport in the Atlantic is unique among global oceans, and is responsible for 

the relative warmth of the Northern Hemisphere. 

• As well as acting as a heat pump and high-latitude heat sink, AMOC is the largest carbon sink in the 

Northern Hemisphere, sequestering ∼0.7 PgC/year. 
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SUNDERBANS IS NOW DROWNING IN PLASTIC 

Context: 

Cyclone-ravaged Sunderbans is now drowning in plastic as plastic accumulating in the isolated islands of the 

fragile ecosystem are cause for great concern. 

Relevance: 

GS-III: Environment and Ecology (Environmental Pollution and Degradation, Conservation of the Environment 

and Ecology), GS-I: Geography (Physical Geography, Indian Geography) 

Dimensions of the Article: 

1. Sunderbans 

2. Flora and Fauna of the Sunderbans 

3. Risks faced by the Sunderbans 

4. About the recent study on Plastic in Sunderbans 

Sunderbans 

• Sunderbans, formerly Sunderbunds, is a vast tract of forest and saltwater swamp forming the lower 

part of the Ganga (Padma)-Brahmaputra River delta in southeastern West Bengal state, northeastern 

India, and southern Bangladesh. 

• The tract extends approximately more than 250 kms west-east along the Bay of Bengal from the Hugli 

River estuary in India to the western segment of the Meghna River estuary in Bangladesh. 

• A network of estuaries, tidal rivers, and creeks intersected by numerous channels, it encloses flat, 

densely forested, marshy islands. 

• Three-fifths of the Sunderbans area is in Bangladesh, out of the approximate 10 thousand square 

kilometers of area it covers. 

• Much of the area has long had the status of a forest reserve, but conservation efforts in India were 

stepped up with the creation of the Sunderbans Tiger Reserve in 1973. 

• Sunderbans National Park, established in 1984, constitutes a core region within the tiger reserve; it was 

designated a UNESCO World Heritage site in 1987. 
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Flora and Fauna of the Sunderbans 

• The forestland transitions into a low-lying mangrove swamp approaching the coast, which itself 

consists of sand dunes and mud flats. 

• Mangrove forests constitute about two-fifths of the Sunderbans region’s overall surface area, with 

water covering roughly half of that area. 

• Mangrove forests perform multiple ecological functions such as production of woody trees, provision of 

habitat, food and spawning grounds for fin-fish and shellfish, provision of habitat for birds and other 

valuable fauna; protection of coastlines and accretion of sediment to form new land. 

• Notably, it is one of the last preserves of Bengal tigers (Panthera tigris tigris), which are found in 

relative abundance there. The Sunderbans Delta is the only mangrove forest in the world inhabited by 

tigers. s 

• Other mammals include spotted deer, wild boars, otters, wildcats, and Ganges river dolphins (Platanista 

gangetica), but several species that once inhabited the region—including Javan rhinoceroses, guar, 

water buffalo, and spotted deer—are now believed to be extinct there. 

• Several dozen reptile and amphibian species are found in the Sunderbans, notably crocodiles, Indian 

pythons, cobras, and marine turtles. 

• The region is home to more than 250 bird species—both seasonal migrants and permanent residents—

including hornbills, storks and other waders, kingfishers, white ibis, and raptors such as sea eagles. 

Risks faced by the Sunderbans 

• The landscape is constantly being transformed by the erosional forces of the sea and wind along the 

coast and by the enormous loads of silt and other sediments that are deposited along the myriad 

estuaries. 

• Human activity has also altered the landscape, notably through forest removal, which accelerates 

erosion. 
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• In addition, because considerable amounts of river water have been diverted upstream for irrigation 

and other uses, salinity in the mangrove swamps has moved farther inland, especially in the Indian 

sector of the territory. 

• During each monsoon season almost all the Bengal Delta is submerged, much of it for half a year. The 

shore currents vary greatly along with the monsoon and they are also affected by cyclonic action. 

Erosion and accretion through these forces maintains varying levels of physiographic change. 

• In a study conducted in 2012, the Zoological Society of London (ZSL) found out that the Sunderban 

coast was retreating up to 200 metres (660 ft) in a year. 

• Agricultural activities had destroyed more than 40 thousand acres of mangroves from 1975 to 2010. 

Shrimp cultivation had destroyed more than 18 thousand acres during that time. 

• The mangrove vegetation itself provides a remarkable stability to the entire system, and loss of the 

mangrove forest will result in the loss of the protective biological shield against cyclones and tsunamis. 

About the recent study on Plastic in Sunderbans 

• While it is difficult to estimate the total amount of plastic waste that’s arriving in about 50 inhabited 

islands of the Sunderbans spread across thousands of square kilometres, tonnes of plastic is seen in the 

remote areas of the Sunderbans causing concerns to be raised over the huge dumping of plastic waste. 

• The presence of plastic in saline water will increase the toxicity of water gradually and also there will be 

eutrophication of water. 

• Because of the presence of plastics in the water, there will be an increase in microplastics, which will 

slowly enter the food system. 

• Sunderbans are connected to the sea and the increase of plastic in the region could lead to plastic in the 

water entering the ocean. 

• Sunderbans is home to a population of 5 million, is largely dependent on fisheries and aquaculture, and 

any change in the delicate ecosystem can spell doom not only for the ecology but also to livelihoods. 

• The threat posed by plastic is so great for the Sundarbans because the region is witnessing frequent 

tropical storms, which lead to devastation, followed by the necessity for relief and rehabilitation of 

inhabitants. 

• There is an urgent need to stop the influx of plastic in the region by maintaining a tight vigil on the 

entrances to the Sundarbans Biosphere Reserve and the Sundarbans Tiger Reserve. NGOs and locals 

should be encouraged to collect plastic waste, which should be recycled. 

PENSILUNGPA GLACIER RETREAT DUE TO WARMING 

Context: 

A recent study has found that the Pensilungpa Glacier located in Ladakh’s Zanskar Valley is retreating due to 

increase in temperature and decrease in precipitation during winters. 

Relevance: 

GS-I: Geography (Physical Geography, Distribution of Key Natural Resources, Water Resources, Important 

Geophysical Phenomena), GS-III: Environment and Ecology (Climate change and its impact) 

Dimensions of the Article: 

1. What is a Glacier? 
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2. What does “Glacier Retreating” mean? 

3. About the Study on retreating Glacier in Zanskar Valley 

4. About Zanskar Valley 

5. Important Glaciers in India 

What is a Glacier? 

• A glacier is a persistent body of dense ice that is constantly moving under its own weight. It is form by 

the accumulation of snow exceeds its ablation (melting and sublimation) over many years. It is the 

largest reservoir of fresh water on the Earth (75 percent of the world’s fresh water). 

• Glaciers are unique because they are reservoir of fresh water, have sheer mass and their ability to move 

(Glaciers flow like very slow rivers). It may move in two ways- Internal flow is when the pressure and 

gravity on the ice in a glacier cause it to move downhill; Basal sliding is when an entire glacier moves 

because its base is slightly melted. Rivers, valleys and lakes are formed after melting of glaciers. 

• As per National Snow & Ice Date Centre, it occupies about 10 percent of the world’s total area. 

What are Glacial lakes? 

• A glacial lake is a body of water with origins from glacier activity. 

• They are formed when a glacier erodes the land, and then melts, filling the depression created by the 

glacier. 

How are glaciers and glacial lakes formed? 

• Glaciers are found on every continent except Australia and some are hundreds of thousands of years 

old; and a large cluster of glaciers are in the Himalayas. 

• Glaciers are made of layers of compressed snow that move or “flow” due to gravity and the softness of 

ice relative to rock. 

• A glacier’s “tongue” can extend hundreds of kilometers from its high-altitude origins, and the end, or 

“snout,” can advance or retreat based on snow accumulating or melting. 

• Proglacial lakes, formed after glaciers retreat, are often bound by sediment and boulder formations. 

• Additional water or pressure, or structural weakness, can cause both natural and manmade dams to 

burst, sending a mass of floodwater surging down the rivers and streams fed by the glacier. 

What does “Glacier Retreating” mean? 

• A glacier retreats when its terminus does not extend as far downvalley as it previously did. 

• Glaciers may retreat when their ice melts or ablates more quickly than snowfall can accumulate and 

form new glacial ice. Higher temperatures and less snowfall have been causing many glaciers around 

the world to retreat recently. 

• Glacial retreat leaves boulders and masses of scraped-together rocky debris and soil called glacial 

moraines. Large temporary lakes of glacial meltwater may rupture, causing catastrophic floods and 

even shifting global climate by dumping freshwater into the oceans and so altering their circulation. 

About the Study on retreating Glacier in Zanskar Valley 
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• Observations for four years (2015–2019) showed that the Pensilungpa Glacier is now retreating at an 

average rate of around 6 metre per annum. This is attributed to an increase in the temperature and 

decrease in precipitation during winters. 

• The study also points at the significant influence of debris cover on the mass balance and retreat of the 

glacier’s endpoint, especially in summer. 

• The study also suggests that due to continuous rise in the air temperature in line with the global trend, 

the melting would increase, and it is possible that the precipitation of summer periods at higher 

altitudes will change from snow to rain, and that may influence the summer and winter pattern. 

About Zanskar Valley 

• Zanskar Valley is a semi-arid region nestled in the northern flank of the Great Himalayas at an altitude 

of more than 13 thousand feet. 

• The Zanskar Range is a mountain range in the union territory of Ladakh that separates Zanskar from 

Ladakh and the average height of the Zanskar Range is about 6,000 m. 

• This mountain range acts as a climatic barrier protecting Ladakh and Zanskar from most of the 

monsoon, resulting in a pleasantly warm and dry climate in the summer. 

• Marbal Pass, Zojila Pass in the extreme northwest of Zanskar range are two notable passes in the 

region. 

• Many rivers start in different branches of this range flow northward, and join the great Indus River. 

These rivers include Hanle River, Khurna River, Zanskar River, Suru River (Indus), and Shingo River. 

• The Zanskar river then takes a north-eastern course until it joins the Indus in Ladakh. 

 

Important Glaciers in India 
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Name  State Mountain Range 

Batura Glacier Jammu & Kashmir Karakoram Mountain Range 

Khurdopin Glacier Jammu & Kashmir Karakoram Mountain Range 

Hispar Glacier Jammu & Kashmir Karakoram Mountain Range 

Biafo Glacier Jammu & Kashmir Karakoram Mountain Range 

Baltoro Glacier Jammu & Kashmir Karakoram Mountain Range 

Chomolungma glacier Jammu & Kashmir Karakoram Mountain Range 

Diamir Glacier Jammu & Kashmir Karakoram Mountain Range 

Siachen Glacier Jammu & Kashmir Karakoram Mountain Range 

Gangotri Glacier Uttarkashi, Uttarakhand Himalayas 

Milam Glacier Uttarakhand Trishul peak of  Pithoragarh 

Pindari glacier Nanda Devi, Uttarakhand Upper reaches of the Kumaon Himalayas 

Zemu Glacier Sikkim Eastern Himalaya Located on Kanchenjunga peak 
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