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Important Geophysical phenomena and geographical features 

 

1. Geomagnetic storm 
Recently, Elon Musk’s Starlink has lost 40 satellites that were caught in a geomagnetic storm a 
day after they were launched.  
 
What are Geomagnetic Storms?  
Geomagnetic storms are caused when events such as solar flares can send higher than normal 
levels of radiation towards Earth. This radiation interacts with the Earth's magnetic field causing a 
geomagnetic storm.  
 
Causes:  
The disturbance that drives the magnetic storm may be a solar coronal mass ejection (CME) or 
(much less severely) a co-rotating interaction region (CIR), a high-speed stream of solar wind 
originating from a coronal hole.  
 
Effects of Geomagnetic storms:  
● Effects from the geomagnetic storm can range from the appearance of auroras or the 

northern and southern lights to disruptions in communications systems due to high 
radiation. This would make it difficult to communicate with others on Earth.  

 

2. Tonga Volcanic Eruption 
Recently, a volcano erupted in the southern Pacific Island of Tonga, which triggered Tsunami 
waves around the Pacific.  

● It is an Undersea Volcanic Eruption consisting of two small uninhabited islands, Hunga-
Ha’apai and Hunga-Tonga.  

The Tonga Islands occur along the Ring of Fire—a perimeter of heightened volcanic and seismic 
activity that encircles the Pacific Ocean basin.  
 

http://www.insightsonindia.com/
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What is the Ring of Fire?  
The Ring of Fire is a Pacific region home to over 450 volcanoes, including three of the world’s four 
most active volcanoes – Mount St. Helens in the USA, Mount Fuji in Japan and Mount Pinatubo in 
the Philippines. It is also sometimes called the circum-Pacific belt.  
● Around 90% of the world’s earthquakes occur in the Ring of Fire, and 80% of the world’s 

largest earthquakes.  
 
Location:  
● It stretches along the 

Pacific Ocean 
coastlines, where the 
Pacific Plate grinds 
against other, smaller 
tectonic plates that 
form the Earth’s crust – 
such as the Philippine 
Sea plate and the 
Cocos and Nazca Plates 
that line the edge of 
the Pacific Ocean.  

● The 40,000 kilometre 
horse-shoe-shaped ring loops from New Zealand to Chile, passing through the coasts of Asia 
and the Americas on the way.  

 
Risk:  

http://www.insightsonindia.com/
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The people most at risk from activity in the Ring of Fire are in the US west coast, Chile, Japan and 
island nations including the Solomon Islands. These areas are most at risk because they lie on so-
called subduction zones – which are boundaries that mark the collision between two of the 
planet’s tectonic plates.  
 
How was the Ring of Fire formed?  
The Ring of Fire is the result from subduction of oceanic tectonic plates beneath lighter 
continental plates. The area where these tectonic plates meet is called a subduction zone.  
 
Why does the Ring of Fire trigger earthquakes?  
● The world’s deepest earthquakes happen in subduction zone areas as tectonic plates scrape 

against each other – and the Ring of Fire has the world’s biggest concentration of subduction 
zones.  

● As energy is released from the earth’s molten core, it forces tectonic plates to move and they 
crash up against each other, causing friction. The friction causes a build-up of energy and 
when this energy is finally released it causes an earthquake. If this happens at sea it can cause 
devastating tsunamis.  

● Tectonic plates usually only move on average a few centimetres each year, but when an 
earthquake strikes, they speed up massively and can move at several metres per second.  

 
Why Indonesia is vulnerable to earthquakes?  
Indonesia sit along the Ring of Fire region, an area where most of the world’s volcanic eruptions 
occur. The Ring of Fire has seen a large amount of activity in recent days, but Indonesia has been 
hit hard due to its position on a large grid of tectonic plates. 
Indonesia is at the meeting point of three major continental plates – the Pacific, the Eurasian 
and the Indo-Australian plates – and the much smaller Philippine plate. As a result, several 
volcanoes on the Indonesian islands are prone to erupting. Indonesia is home to roughly 400 
volcanoes, out of which 127 are currently active, accounting for about a third of the world’s active 
volcanoes. 
 

3. Cyclone 
Cyclones are formed over the oceanic water in the 
tropical region.  
In this region, the sunlight is highest which results in 
warming of land and water surface. Due to warming of 
the surface, the warm moist air over the ocean rises 
upwards following which cool air rushes in to fill the void, 
they too get warm and rise — the cycle continues.   
 
But what creates the spin?  
Wind always blows from high pressure to low pressure 
areas. High pressure areas are created in the cold region 
while low is created in the warm regions. Polar regions are high pressure areas as the amount of 
sunlight here is less than the tropical region. So, wind blows from polar regions to tropical regions.  
● Then comes the Earth's movement, which is west to east. The Earth's rotation on its axis 

causes deflection of the wind (in the tropical region as the speed of spinning of Earth is 
higher compared to polar sides due to its spherical shape) Wind coming from the Arctic is 
deflected to the right while Antarctic wind deflects to the left side.  

● So, wind is already blowing in a direction. But when it reaches the warmer place, cool air 
starts getting attracted to the centre to fill the gap. So while moving to the centre, cool air 
keeps getting deflected resulting in circulation of wind movement — this process continues 
until the cyclone hits the land.   

 

http://www.insightsonindia.com/
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What happens when a cyclone hits the land?  
Cyclone dissipates when it hits the land as the warm water that rises and creates space for cool 
water is no longer available on land. Also, the moist air that rises up forms clouds leading to rains 
that accompany gusting winds during cyclones.  
 
What are the different parts of a 
cyclone’s structure? 
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. 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. 
 
General factors responsible for the origin of Cyclones in Bay of Bengal region are: 
1. Large sea surface with temperature higher than 27° C. 
2. Presence of the Coriolis force enough to create a cyclonic vortex. 
3. Small variations in the vertical wind speed. 
4. A pre-existing weak low-pressure area or low-level-cyclonic circulation. 
5. Upper divergence above the sea level system. 
 
An analysis of past data of cyclones over North Indian Ocean (Bay of Bengal and Arabian Sea) 
during the period from 1891 to 2020 indicates that:  
● The frequency of “very severe cyclonic storms” has increased in recent years over the 

Arabian Sea. However, this has not measurably increased the threat to India's western coast, 
as most of these cyclones were making landfall in Oman and Yemen.  

● The Eastern Coast remained far more vulnerable to “Extremely Severe Cyclones” than the 
Western coast, but there was nevertheless “no significant trend” in the frequency of 
Extremely Severe Cyclonic Storms (ESCS).  

● The number of deaths due to cyclones has decreased significantly, as a result of the 
improvement in the early warning skill of the India Meteorological Department (IMD) under 
the Ministry of Earth Sciences (MoES).  

● The effective mitigation measures and response actions by the National Disaster 
Management Authority (NDMA) and Ministry of Home Affairs (MHA) have also improved.  

 
Factors responsible for this:  
1. Surface temperatures in the Arabian Sea have increased rapidly during the past century due 

to global warming. Temp. Now is 1.2–1.4 °C higher than the temperature witnessed four 
decades ago. These warmer temperatures support active convection, heavy rainfall, and 
intense cyclones.  

2. The rising temperature is also enabling the Arabian Sea to supply ample energy for the 
intensification of cyclones.  

http://www.insightsonindia.com/
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3. The Arabian Sea is also providing conducive wind shear for cyclones. For instance, a higher 

level easterly wind drove the depression of Cyclone Ockhi from the Bay of Bengal to the 
Arabian Sea.  

 

4. Bomb Cyclone 
What is a Bomb Cyclone?  
“Bombogenesis is the technical term. ‘Bomb cyclone’ is a 
shortened version of it, better for social media.” 
● It is a mid-latitude cyclone that intensifies rapidly.  
● It has low pressure at its center, weather fronts and an 

array of associated weather, from blizzards to severe 
thunderstorms to heavy precipitation.  

 
When is it formed? Generally, a bomb cyclone happens when atmospheric pressure in the 
middle of the storm drops at least 24 millibars over 24 hours, quickly increasing in intensity. The 
lower the pressure, the stronger the storm.  
 
How is it different from hurricanes?  
● It essentially amounts to a rapidly 

developing storm system, distinct from a 
tropical hurricane because it occurs over 
midlatitudes where fronts of warm and cold 
air meet and collide, rather than relying on 
the balmy ocean waters of late summer as a 
catalyst.  

● Bomb cyclones have cold air and fronts: 
Cold air rapidly weakens hurricanes, while it 
is an essential ingredient for bomb cyclones.  

● Bomb cyclones form during winter: 
Hurricanes form from late spring to early 
fall, while bomb cyclones form from late fall 
to early spring.  

● Bomb cyclones form at higher latitudes: Hurricanes form in tropical waters, while bomb 
cyclones form over the northwestern Atlantic, northwestern Pacific and sometimes the 
Mediterranean Sea.  

 

5. Naming of Cyclones 
The World Meteorological Organisation (WMO) maintains rotating lists of names.  
The word Tauktae has been suggested by Myanmar, which means 'gecko', a distinctively vocal 
lizard, in the Burmese language.  
● The name is the fourth from a new list of 169 names released by the IMD last year.  
 
How are cyclones named?  
● A WMO/ESCAP (World Meteorological Organisation/United Nations Economic and Social 

Commission for Asia and the Pacific) Panel on Tropical Cyclones agreed in principle to assign 
names to the tropical cyclones in the Bay of Bengal and the Arabian Sea during its 27th 
session held in Muscat, Sultanate of Oman, in 2000.  

● The naming of the tropical cyclones over the north Indian Ocean commenced from September 
2004, with names provided by eight members, starting with Bangladesh, followed by India. 
Since then, another five countries have joined the Panel.  

● The Regional Specialised Meteorological Centre (RSMC), New Delhi is responsible for naming 
the cyclonic storms formed over the Bay of Bengal and the Arabian Sea when they reach the 
relevant intensity.  

http://www.insightsonindia.com/
https://www.insightsonindia.com/wp-content/uploads/2017/12/Cyclone-Ockhi.pdf
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There are six RSMCs in the world, including the IMD and five Tropical Cyclone Warning Centres.  
 

6. Indian Ocean Dipole 
It is an atmosphere-ocean coupled phenomenon in the tropical Indian Ocean (like the El Nino is in 
the tropical Pacific), characterised by a difference in sea-surface temperatures.  
 
Key features:  
● IOD is the difference between the temperature of eastern (Bay of Bengal) and the western 

Indian Ocean (Arabian Sea).  
● This temperature difference results into pressure difference which results in flowing of winds 

between eastern and western parts of Indian Ocean.  
● A ‘positive IOD’ — or simply ‘IOD’ — is associated with cooler than normal sea-surface 

temperatures in the eastern equatorial Indian Ocean and warmer than normal sea-surface 
temperatures in the western tropical Indian Ocean.  

● The opposite phenomenon is called a ‘negative IOD’, and is characterised by warmer than 
normal SSTs in the eastern equatorial Indian Ocean and cooler than normal SSTs in the 
western tropical Indian Ocean.  

 
Impacts:  
● Studies have shown that a positive IOD year sees more than normal rainfall over central India.  
● A negative IOD complements El NiNo leading to severe drought.  
● At the same time, Positive IOD results in more cyclones than usual in Arabian Sea.  
● Negative IOD results in stronger than usual cyclogenesis (Formation of Tropical Cyclones) in 

Bay of Bengal. Cyclogenesis in Arabian Sea is suppressed during this time.  

 

7. Cloudbursts 
• Cloudbursts are short-duration, intense rainfall events over a small area.  

• According to the India Meteorological Department (IMD), it is a weather phenomenon with 
unexpected precipitation exceeding 100mm/h over a geographical region of approximately 
20-30 square km. 

• A study published in 2020 studied the meteorological factors behind the cloudburst over the 
Kedarnath region.  

• They analysed atmospheric pressure, atmospheric temperature, rainfall, cloud water content, 
cloud fraction, cloud particle radius, cloud mixing ratio, total cloud cover, wind speed, wind 
direction, and relative humidity during the cloudburst, before as well as after the cloudburst.  

• The results showed that during the cloudburst, the relative humidity and cloud cover was at 
the maximum level with low temperature and slow winds.  

http://www.insightsonindia.com/
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• Several studies have shown that climate change will increase the frequency and intensity of 

cloudbursts in many cities across the globe.  

• As temperatures increase the atmosphere can hold more and more moisture and this 
moisture comes down as a short very intense rainfall for a short duration probably half an 
hour or one hour resulting in flash floods in the mountainous areas and urban floods in the 
cities.  

 

8. Typhoon Rai 
● Typhoon Rai, known in the Philippines 

as Typhoon Odette, is currently a 
powerful tropical cyclone over the 
South China Sea which recently passed 
through the Philippines.  

● Rai became the third Category 5 super 
typhoon to form in South China Sea 
after Pamela of 1954 and Rammasun of 
2014.  

 

9. Hurricane Ida strikes USA 
When do hurricanes occur? 
The Atlantic Hurricane season runs from June to November and covers the Atlantic Ocean, the 
Caribbean Sea and the Gulf of Mexico, while the Eastern Pacific Hurricane season runs from May 
15 to November 30. 

 Hurricanes are categorized on the Saffir-Simpson Hurricane Wind Scale, which rates them on 
a scale of 1 to 5 based on wind speed. 

 Hurricanes that reach category three or higher are called ‘major hurricanes’ because of their 
potential to cause devastating damage to life and property. 

 
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. 

 As NASA describes it, when the warm, moist air rises upward from the surface of the ocean, it 
creates an area of low air pressure below. 

 Air from the surrounding areas rushes to fill this place, eventually rising when it becomes 
warm and moist too. 

 When the warm air rises and cools off, the moisture forms clouds. 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 counterclockwise, while those that 

form to the south spin clockwise because of the rotation of the Earth. 
 

10. La Niña effect on Indian subcontinent  
What are EL Niño and La Niña?  
They are two natural climate phenomena occurring across the tropical Pacific Ocean and 
influence the weather conditions all over the world.  
● While the El Niño period is characterised by warming or increased sea surface temperatures 

in the central and eastern tropical Pacific Ocean, a La Niña event causes the water in the 
eastern Pacific Ocean to be colder than usual.  

● Together, they are called ENSO or El Niño-Southern Oscillation.  
 

http://www.insightsonindia.com/
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What causes El Nino?  
1. El Nino sets in when there is an 

anomaly in the pattern.  
2. The westward-blowing trade winds 

weaken along the Equator and due 
to changes in air pressure, the 
surface water moves eastwards to 
the coast of northern South America.  

3. The central and eastern Pacific 
regions warm up for over six months 
and result in an El Nino condition.  

 
Weather changes because of La Nina: 
1. The Horn of Africa and central Asia will 

see below average rainfall due to La 
Niña. 

2. East Africa is forecast to see drier-
than-usual conditions, which together 
with the existing impacts of the desert 
locust invasion, may add to regional 
food insecurity. 

3. It could also lead to increased rainfall 
in southern Africa. 

4. It could also affect the South West Indian Ocean Tropical Cyclone season, reducing the 
intensity. 

5. Southeast Asia, some Pacific Islands and the northern region of South America are expected 
to receive above-average rainfall. 

6. In India, La Niña means the country will receive more rainfall than normal, leading to floods. 
 

11. Impact of climate change on El Niño-Southern Oscillation 
There is a growing body of research suggesting that climate change can cause extreme and more 
frequent El Niño and La Niña events.  
● A study was conducted recently on this using one of South Korea’s fastest supercomputers, 

Aleph.  
 
Findings of the latest study:  
1. Increasing atmospheric carbon dioxide can cause a “weakening of future simulated ENSO sea 

surface temperature variability.”  
2. Future El Niño events will lose heat to the atmosphere more quickly due to the evaporation of 

water vapour.  
3. In the future there will be a reduced temperature difference between the eastern and 

western tropical Pacific, inhibiting the development of temperature extremes during the 
ENSO cycle.  

4. Also, there can be a weakening of tropical instability waves in the projected future, which can 
cause a disruption of the La Niña event.  

 

12. Atlantic Meridional Overturning Circulation (AMOC) 
• Atlantic Meridional Overturning Circulation (AMOC) is a large system of ocean currents. It is 

the Atlantic branch of the ocean conveyor belt or Thermohaline circulation (THC), and 
distributes heat and nutrients throughout the world’s ocean basins. 

• AMOC carries warm surface waters from the tropics towards the Northern Hemisphere, 
where it cools and sinks. It then returns to the tropics and then to the South Atlantic as a 

http://www.insightsonindia.com/
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https://www.google.com/url?sa=t&source=web&rct=j&url=https://www.insightsonindia.com/2020/10/22/in-news-national-supercomputing-mission-nsm/&ved=2ahUKEwjtztWfyu7yAhVTzDgGHfJ1B8IQFnoECAYQAQ&usg=AOvVaw2c5bCaZlWa7GGMjwWCvBzc
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bottom current. From there it is distributed to all ocean basins via the Antarctic circumpolar 
current. 

 
What happens if AMOC collapses? 

• Gulf Stream, a part of the AMOC, is a warm current responsible for mild climate at the Eastern 
coast of North America as well as Europe. Without a proper AMOC and Gulf Stream, Europe 
will be very cold. 

• Modelling studies have shown that an AMOC shutdown would cool the northern hemisphere 
and decrease rainfall over Europe. It can also have an effect on the El Nino. 

 

13. Leonids Meteor Shower 
• Leonids Meteor Shower was active between November 6 and 30, 2021. 
● The Leonids are considered to be a major shower that features the fastest meteors, which 

typically travel at speeds of 71 km per second.  
 
Meteor Shower vs Storm:  
Every 33 years, a Leonid shower turns into a meteor storm, which is when hundreds to thousands 
of meteors can be seen every hour.  
● A meteor storm should have at least 1,000 meteors per hour. In 1966, a Leonid storm offered 

views of thousands of meteors that fell through the Earth’s atmosphere per minute during a 
period of 15 minutes.  

● The last such storm took place in2002.  
 
What are meteor showers? 
● Meteors are bits of rock and ice that are ejected from comets as they manoeuvre around 

their orbits around the sun. 
● Meteor showers are witnessed 

when Earth passes through the 
trail of debris left behind by a 
comet or an asteroid. 

 
What Are the Differences Between 
An Asteroid, Comet, Meteoroid, 
Meteor and Meteorite? 
1. Asteroid: A relatively small, 

inactive, rocky body orbiting the 
Sun. 

2. Comet: A relatively small, at 
times active, object whose ices 
can vaporize in sunlight forming 
an atmosphere (coma) of dust 
and gas and, sometimes, a tail of 
dust and/or gas. 

3. Meteoroid: A small particle from 
a comet or asteroid orbiting the 
Sun. 

4. Meteor: The light phenomena 
which results when a meteoroid 
enters the Earth’s atmosphere 
and vaporizes; a shooting star. 

5. Meteorite: A meteoroid that 
survives its passage through the 

http://www.insightsonindia.com/
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Earth’s atmosphere and lands upon the Earth’s surface. 

 

14. Heat dome 
Parts of Canada and USA were reeling under severe heat wave caused due to a heat dome.  
 
What Is A Heat Dome?  
A heat dome occurs when the atmosphere traps hot ocean air like a lid or cap.  
● The scorching heat is ensnared in what is called a heat dome.  
● High-pressure circulation in the atmosphere acts like a dome or cap, trapping heat at the 

surface and favoring the formation of a heat wave.  
 
Causes:  
● This happens when strong, high-pressure atmospheric conditions combine with influences 

from La Niña.  
● This creates vast areas of sweltering heat that gets trapped under the high-pressure “dome“.  
● The main cause is a strong change (or gradient) in ocean temperatures from west to east in 

the tropical Pacific Ocean.  
 
How is it created?  
1. In a process known as convection, the gradient causes more warm air, heated by the ocean 

surface.  
2. This rises over the western Pacific, and decreases convection over the central and eastern 

Pacific.  
3. As prevailing winds move the hot air east, the northern shifts of the jet stream trap the air.  
4. Thus winds move it toward land, where it sinks, resulting in heat waves.  
 
Impact of a heat dome:  
1. Lead to a sudden rise in fatalities due to extreme heat like conditions.  
2. Trapping of heat can also damage crops, dry out vegetation and result in droughts.  
3. The heat wave will also lead to rise in energy demand, especially electricity, leading to 

pushing up rates.  
4. Heat domes can also act as fuel to wildfires, which destroys a lot of land area in the US every 

year.  
5. Heat dome also prevents clouds from forming, allowing for more radiation from the sun to 

hit the ground.  
 

15. Heat waves 
The India Meteorological Department (IMD) says heatwave is considered when the maximum 
temperature of a station touches at least 40 degrees Celsius or more for plains, 37 degrees Celsius 
or more for coastal regions and at least 30 degrees Celsius or more for hilly regions.  
 
What are the criteria?  
Heatwave is declared when the departure from normal temperature is by 4.5 to 6.4 degrees 
Celsius and a severe heatwave is when the departure from normal is more than 6.4 degrees 
Celsius.  

http://www.insightsonindia.com/
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● For plains, based on actuals 

maximum temperature, IMD 
considers heatwave when actual 
maximum temperature is more 
than 45 degrees Celsius and 
severe heatwave when it is more 
than 47 degrees Celsius.  

 
Reasons why India is experiencing 
more heat waves are:  
1. Magnified effect of paved and 

concrete surfaces in urban areas 
and a lack of tree cover. 

2. Urban heat island effects can 
make ambient temperatures feel 
3 to 4 degrees more than what 
they are. 

3. More heat waves were expected 
as globally temperatures had 
risen by an average 0.8 degrees 
in the past 100 years. Night-time 
temperatures are rising too. 

4. Higher daily peak temperatures and longer, more intense heat waves are becomingly 
increasingly frequent globally due to climate change. 

5. High intensity of UV rays in medium-high heat wave zone. 
6. Combination of exceptional heat stress and a predominantly rural population makes India 

vulnerable to heat waves.  
 

16. Wet-bulb temperature 
• When human beings feel hot, they cool themselves by sweating. However, if the humidity is 

too high, sweating no longer works and one risks dangerous overheating.  
In this case, “wet-bulb” temperature is used to measure both heat and humidity, helping 
estimate whether conditions are safe for humans or not. 

• Measured on a different scale compared with normal temperatures, where 35 degrees Celsius 
is the maximum or threshold limit, wet-bulb temperature of 32 degrees can mean that even 
fit, acclimatised people will not be able to work easily. 

• With climate change, the number of such potentially dangerous days, where high heat and 
humidity combine, are also increasing. 

• At present, most of India experiences 12 to 66 days annually of this potentially deadly heat 
and high humidity combination with hotspots along the east coast. 

• A humid heatwave was a lot more dangerous compared with a dry heatwave. 

• While the human skin has a temperature of around 35 degrees Celsius, a wet-bulb with the 
same heat means sweat can no longer be used to cool the body. 

• Wet-bulb temperature is measured by wrapping a wet cloth around the bulb of a 
thermometer. It represents the lowest temperature air can reach by evaporation of water. 
Internationally, the wet-bulb globe temperature is calculated by using a globe thermometer 
and additionally accounting for solar radiation and wind speed. 

http://www.insightsonindia.com/
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17. Cold waves 
Conditions for declaring cold waves: 
The IMD records a cold wave when the minimum temperature is equal to or less than 10 degrees 
Celsius at a weather station in the plains and is 4.5 degrees to 6.4 degrees below the normal 
temperature for that period. 
For hilly regions, a cold wave is declared when the minimum temperature is less than or equal to 
0 degrees Celsius and the minimum temperature is 4.5 degrees to 6.4 degrees below the normal. 

Reasons for the Cold wave conditions in India: 

• Impact of Western disturbance: Cold wave conditions form due to lack of western 
disturbances. Western disturbances create precipitation and bring down day temperatures, 
but night temperatures remain steady. 

• Snowfall in the upper Himalayas: This creates a wind chill factor for the northern states of 
India 

• Downward subsidence of cold air: Subsiding air (from the upper Himalayas) further cools 
down creating low-temperature conditions over North India for a longer period. 

• La Nina is known to favor cold waves in North India. 
o It increases the severity of cold conditions, also the frequency and area covered 

under the grip of a cold wave become larger e.g. winters of October 2020 were colder 
than usual (17.2 degrees Celsius, the lowest since 1962) due to the impact of La Nina 
in the pacific. 

 
Impact of cold wave conditions: 

• Impact on agriculture in North India: It creates a wider gap between day and night 
temperatures, this creates erratic winter conditions impacting agricultural practices in the 
Rabi season. 

http://www.insightsonindia.com/
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• Impact on Cash crops: It might also affect the productivity of cash crops such as coffee 

(Coffee growth is extremely sensitive to variations in temperatures), which grows mainly in 
south India.  

• Impact on Human life: Cold wave conditions increase the risk of contracting flu, and could 
also lead to symptoms like nosebleeds and runny nose. It was also said to be responsible for 
the 2nd wave of COVID 19 in many parts of North India. 

 

18. Daylight Saving Time 
Also called summer time, it is the system for uniformly advancing clocks, so as to extend daylight 
hours during conventional waking time in the summer months.  
● The practice was first suggested in a whimsical essay by Benjamin Franklinin 1784.  
● In countries in the Northern Hemisphere, clocks are usually set ahead one hour in late March 

or in April and are set back one hour in late September or in October.  
 
Objectives for using DST:  
● Achieve energy efficiency: Increasing focus on energy efficiency due to climate change 

because of over consumption of energy makes DST relevant. DST is thus an environmentally 
sustainable concept.  

● To ensure that the clocks show a later sunrise and later sunset — in effect ensure a longer 
evening daytime.  

● Completion of routine work an hour earlier.  
●  DST is meant to save energy. 
 
Issues and concerns associated:  
On Agriculture: One reason why farmers oppose DST is that grain is best harvested after dew 
evaporates, so when field hands arrive and leave earlier in summer, their labor is less valuable. 
Dairy farmers are concerned because their cows are sensitive to the timing of milking, so 
delivering milk earlier disrupts their systems.  
A spike in workplace injuries: A study of mining injuries across the U.S., found that there was a 
spike in workplace injuries of nearly 6 percent on the Monday following the shift to daylight 
saving time.  
On labour and work productivity: Workplace productivity the week after DST drastically 
decreases. People are tired and lethargic due to a reduction in sleep.  
 

19. Discrete auroras on Mars 
The UAE’s Hope spacecraft, which is orbiting Mars, has captured images of glowing atmospheric 
lights known as discrete auroras.  
 
Uniqueness of these auroras:  
Unlike auroras on Earth, which are seen only near the north and south poles, discrete auroras on 
Mars are seen all around the planet at night time.  
 
How are Martian auroras different?  
1. Unlike Earth, which has a strong magnetic field, the Martian magnetic field has largely died 

out. This is because the molten iron at the interior of the planet– which produces magnetism– 
has cooled.  

2. However, the Martian crust, which hardened billions of years ago when the magnetic field 
still existed, retains some magnetism.  

3. So, in contrast with Earth, which acts like one single bar magnet, magnetism on Mars is 
unevenly distributed, with fields strewn across the planet and differing in direction and 
strength.  
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4. These disjointed fields channel the solar wind to different parts of the Martian atmosphere, 

creating “discrete” auroras over the entire surface of the planet as charged particles interact 
with atoms and molecules in the sky– as they do on Earth.  

 
The Northern Lights, also known as aurora borealis, are usually witnessed far up in the polar 
regions or the high latitude regions of Europe. But, they could be visible in parts of Illinois and 
Pennsylvania in the US. 
 
Why? 
This is due to a solar flare, which emerged from a Sunspot. The flare is accompanied by a 
Coronal Mass Ejection (CME) — a large bubble of radiation and particles emitted by the Sun that 
explodes into space at high speed. This causes the Northern Lights to be visible in more number 
of areas than usual. 
 
What is Aurora? 
An Aurora is a display of light in the sky predominantly seen in the high latitude regions (Arctic 
and Antarctic). It is also known as a Polar light. 
 
Types: 
There are two types- the aurora borealis and aurora australis – often called the northern lights 
and southern lights. 
 
Where do they occur? 
They commonly occur at high northern and southern latitudes, less frequent at mid-latitudes, and 
seldom seen near the equator. 
 
Colors: 
While usually a milky greenish color, auroras can also show red, blue, violet, pink, and white. 
These colors appear in a variety of continuously changing shapes. 
 
Science behind their occurrence: 
● Auroras are a spectacular sign that our planet is electrically connected to the Sun. These light 

shows are provoked by energy from the Sun and fueled by electrically charged particles 
trapped in Earth’s magnetic field. 

● The typical aurora is caused by collisions between fast-moving electrons from space with the 
oxygen and nitrogen in Earth’s upper atmosphere. 

● The electrons—which come from the Earth’s magnetosphere, the region of space controlled 
by Earth’s magnetic field —transfer their energy to the oxygen and nitrogen atoms and 
molecules, making them “excited”. 

● As the gases return to their normal state, they emit photons, small bursts of energy in the 
form of light. 

● When a large number of electrons come from the magnetosphere to bombard the 
atmosphere, the oxygen and nitrogen can emit enough light for the eye to detect, giving us 
beautiful auroral displays. 

  

http://www.insightsonindia.com/
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Where do they origin? 
They origin at altitudes of 100 to more than 400 km. 
 
Why do auroras come in different colors and 
shapes? 
The color of the aurora depends on which gas — 
oxygen or nitrogen — is being excited by the 
electrons, and on how excited it becomes. The color 
also depends upon how fast the electrons are 
moving, or how much energy they have at the time of 
their collisions. 
 
Effects: 
● Auroras affect communication lines, radio lines and power lines. 
● It should also be noted here that Sun’s energy, in the form of solar wind, is behind the whole 

process. 
 

20. NASA solves mystery of Jupiter's X-Ray Auroras 
Jupiter has Auroras near both its poles  which emit X-rays. However, scientists were puzzled 
about the reason behind these X-Ray emissions.  
● Now, combining data from Juno mission and European Space Agency's XMM-Newton 

mission, NASA has solved this puzzle.  
 
What's the reason behind this phenomenon?  
Auroras are caused by ions crashing into Jupiter's atmosphere. These ions are 'surfing' the 
electromagnetic waves in Jupiter's magnetic field to enter the planet's atmosphere.  
 
About Juno:  
Juno was launched in 2011 on a mission to study Jupiter’s composition and evolution. It’s the first 
spacecraft to orbit Jupiter since Galileo.  
● Juno's primary goal is to reveal the story of Jupiter's formation and evolution.  
 
XMM-Newton mission:  
Also known as the High Throughput X-ray Spectroscopy Mission and the X-ray Multi-Mirror 
Mission, it is an X-ray space observatory launched by the European Space Agency in December 
1999.  
● It is part of ESA's Horizon 2000 programme.  
● The spacecraft is tasked with investigating interstellar X-ray sources, performing narrow- and 

broad-range spectroscopy, and performing the first simultaneous imaging of objects in both 
X-ray and optical (visible and ultraviolet) wavelengths.  

 

21. Summer solstice 
June 21- this day is referred to as the summer solstice, the longest day of the summer season. It 
occurs when the sun is directly over the Tropic of Cancer.  
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What causes this?  
Solstice means “sun stands still” in Latin.  
Solstice is an astronomical event, caused by Earth’s 
tilt on its axis and its motion in orbit around the 
sun.  
At the June solstice, Earth is positioned in its orbit so 
that our world’s North Pole is leaning most toward 
the sun.  
● As seen from Earth, the sun is directly overhead 

at noon 23 1/2 degrees north of the equator, at 
an imaginary line encircling the globe known as 
the Tropic of Cancer – named after the 
constellation Cancer the Crab. This is as far north 
as the sun ever gets.  

 
Implications:  
1. All locations north of the equator have days longer than 12 hours at the June solstice. 

Meanwhile, all locations south of the equator have days shorter than 12 hours.  
2. This day is characterised by a greater amount of energy received from the sun. According to 

NASA, the amount of incoming energy the Earth received from the sun on this day is 30 per 
cent higher at the North Pole than at the Equator.  

 
What is the winter solstice?  
21st December or the Winter Solstice marks the shortest day of the year in the Northern 
Hemisphere.  

● It is the shortest day and longest night of the year in the Northern Hemisphere and is also 
known as the ‘first day of winter’ in the Northern Hemisphere as well as ‘Hiemal solstice 
or Hibernal solstice’.  

● During this, countries in the Northern Hemisphere are farthest from the Sun and the Sun 
shines overhead on the Tropic of Capricorn (23.5° south).  

 

22. Anti-hail guns 
To help out horticulturists who face crop damage due to hailstorms, the Himachal Pradesh 
government tested the use of indigenously developed ‘anti-hail guns’.  
 
What is hail?  
Hail is produced by cumulonimbus clouds, which are generally 
large and dark and may cause thunder and lightning.  
● In such clouds, winds can blow up the water droplets to 

heights where they freeze into ice. The frozen droplets begin 
to fall but are soon pushed back up by the winds and more 
droplets freeze onto them, resulting in multiple layers of ice 
on the hailstones.  

● This fall and rise is repeated several times, till the hailstones 
become too heavy and fall down.  

 
What are 'anti-hail guns'?  
● An anti-hail gun is a machine which generates shock waves to 

disrupt the growth of hailstones in clouds.  
● It comprises a tall, fixed structure somewhat resembling an 

invert ed tower, several metres high, with a long and narrow 
cone opening towards the sky.  

http://www.insightsonindia.com/
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● The gun is “fired” by feeding an explosive mixture of acetylene gas and air into its lower 

chamber, which releases a shock wave (waves which travel faster than the speed of sound, 
such as those produced by supersonic aircraft).  

● These shock waves supposedly stop water droplets in clouds from turning into hailstones, so 
that they fall simply as raindrops.  

 

23. Climate change causing a shift in Earth’s axis 
According to a study, due to the significant melting of glaciers because of global temperature rise, 
our planet’s axis of rotation has been moving more than usual since the 1990s.  
 
Implications:  
While this change is not expected to affect daily life, it can change the length of the day by a few 
milliseconds.  
 
What is the Earth’s axis?  
The Earth’s axis of rotation is the line along which 
it spins around itself as it revolves around the Sun. 
The points on which the axis intersects the planet’s 
surface are the geographical north and south 
poles.  
 
How it shifts?  
The location of the poles is not fixed, however, as 
the axis moves due to changes in how the Earth’s 
mass is distributed around the planet. Thus, the 
poles move when the axis moves, and the 
movement is called “polar motion”.  
● According to NASA, data from the 20th century shows that the spin axis drifted about 10 

centimetres per year. Meaning over a century, polar motion exceeds 10 metres.  
● Generally, polar motion is caused by changes in the hydrosphere, atmosphere, oceans, or 

solid Earth.  
 
What the new study says?  
● Since the 1990s, climate change has caused billions of tonnes of glacial ice to melt into 

oceans. This has caused the Earth’s poles to move in new directions.  
● As per the study, the north pole has shifted in a new eastward direction since the 1990s, 

because of changes in the hydrosphere (meaning the way in which water is stored on Earth).  
● From 1995 to 2020, the average speed of drift was 17 times faster than from 1981 to 1995. 

Also, in the last four decades, the poles moved by about 4 metres in distance.  
 
Latest factors behind this change:  
● The faster ice melting, change in non‐glacial regions due to climate change and unsustainable 

consumption of groundwater for irrigation and other anthropogenic activities.  
● As millions of tonnes of water from below the land is pumped out every year for drinking, 

industries or agriculture, most of it eventually joins the sea, thus redistributing the planet’s 
mass.  

 

24. Lineament 
A lineament is a linear feature in a landscape dictated by an underlying geological structure such 
as a fault.  
 
Context:  

http://www.insightsonindia.com/
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According to a recent study, an unfamiliar lineament is one factor behind frequent earthquakes in 
northern Assam’s Sonitpur area.  
 
Why there are frequent earthquakes in Assam?  
According to the Geological Survey of India (GSI), Sonitpur district lies within a tectonically 
complex triangular area bounded by the east-west trending Atherkhet Fault, the northwest-
southeast trending Kopili Fault and a north-south trending lineament.  
 
Why North east is vulnerable?  
1. The Siang Fracture, Yemla Fault, Namula Thrust and Canyon Thrust are spread across the 

northeast and are active along with Main Himalayan Thrust, Main Boundary Thrust, Main 
Central Thrust and several subsidiary faults.  

2. The northeast is demarcated as Seismic Zone V, which indicates a zone with high 
vulnerability.  

3. The Indian plate is moving northeast toward the Eurasian plate in the Himalayan region, their 
oblique collision and release of stress and strain accumulated in the local tectonic or fault 
environments lead to earthquakes.  

25. Himalayan Frontal Thrust (HFT) 
• Himalayan Frontal Thrust (HFT) also known as the Main Frontal Thrust (MFT), is a geological 

fault along the boundary of the Indian and Eurasian tectonic plates.  

• The Kopili Fault is a 300-km northwest-southeast trending fault from the Bhutan Himalaya to 
the Burmese arc. 

• A fault is “a fracture along which the blocks of crust on either side have moved relative to one 
another parallel to the fracture”. 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. 

• The Northeast is located in the highest seismological zone. 

• The collision zone between India and Eurasia along the tremendous Himalayan mountain 
range has one of the highest seismic hazards in the world. 

 

26. Venus 
Scientists have obtained new data about Venus by bouncing radio waves off Venus.  

http://www.insightsonindia.com/
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● The researchers transmitted radio waves toward Venus 21 times from 2006 to 2020 from 

NASA's Goldstone Antenna in the Mojave Desert of California and studied the radio echo, 
which provided information on certain planetary traits.  

 
Latest findings:  
1. The study measured the tilt of the Venusian axis and size of the planet's core.  
2. A single Venusian rotation takes 243.0226 Earth days. That means a day lasts longer than a 

year on Venus, which makes a complete orbit around the sun in 225 Earth days.  
3. The Venusian planetary core has a diameter of about 4,360 miles (7,000 km), comparable to 

Earth's core.  
4. The study calculated the Venusian tilt at about 2.64 degrees. Earth's is about 23.5 degrees.  
 
About Venus:  
● Venus, the second planet from the sun, is similar in structure but slightly smaller than Earth.  
● It is called the Earth’s twin because of their similar sizes. 
● Above its foreboding landscape is a thick and toxic atmosphere that consists primarily of 

carbon dioxide, with clouds of sulfuric acid droplets.  
● With a runaway greenhouse effect, its surface temperatures reach 880 degrees Fahrenheit 

(471 degrees Celsius), hot enough to melt lead.  
● Venus is one of just two planets that rotate from east to west. Only Venus and Uranus have 

this "backwards" rotation.  
● In another quirk, its day-night cycle - the time between sunrises as opposed to the length of a 

single axial spin - takes 117 Earth days because Venus rotates in the direction opposite of its 
orbital path around the sun.  

● For those on Earth, Venus is the second-brightest object in the sky after the moon. It appears 
bright because of its thick cloud cover that reflects and scatters light. 

● The planet’s thick atmosphere traps heat and is the reason that it is the hottest planet in the 
solar system, despite coming after Mercury, the closest planet to the Sun. Surface 
temperatures on Venus can go up to 471 degrees Celsius, which is hot enough to melt lead, 
NASA notes. 

● Venus also does not have a moon and no rings. 
 

27. Monsoon  
Criteria — as defined by the IMD to confirm the arrival of monsoon over Kerala.  
The criteria are:  
1. Rain-bearing westerlies being at a minimum depth and speed.  
2. At least 60% of the available 14 stations in Kerala and coastal Karnataka reporting rainfall of 

2.5 mm or more for two consecutive days after May 10.  
3. A certain degree of clouding, indicated by a parameter called ‘outgoing longwave radiation’ 

(OLR), being below 200 W/square metre.  
 
Factors influencing the onset on Southwest 
Monsoon:  
The onset needs a trigger in the form of a weather 
system in the proximity of the coastline. These 
are ocean born phenomena which accentuate the 
monsoon surge around the normal time of onset. 
These include:  
1. The low-pressure area or depression in the 

Bay of Bengal during the last days of May or 
the beginning of June.  
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2. There are such systems in the Arabian Sea as well around the same time which results in 

onset over the mainland.  
3. ‘Cyclonic Vortex’ is another factor which appears in the Southeast Arabian Sea, off Kerala and 

Lakshadweep region. They also shift along the west coast to push the monsoon current.  
4. The formation of ‘trough’ off the west coast due to temperature differential between land 

and sea. This situation could be for a mild start and weak progress.  
5. Lastly the cross-equatorial flow, wherein the trade winds from the Southern Hemisphere 

crossover to the Northern Hemisphere can bring a strong monsoon surge towards the Indian 
mainland.  

 
Monsoon in India- related key facts:  
1. Generally, across the world, the monsoons are experienced in the tropical area roughly 

between 20° N and 20° S.  
2. Out of a total of 4 seasonal divisions of India, monsoon occupy 2 divisions, namely- the 

southwest monsoon season and the retreating monsoon season.  
 

28. Northeast monsoon 
What is the Northeast monsoon? 
● Occurs during October to December, and is a small-scale monsoon compared to South- West 

Monsoon. 
● It is confined to the Southern peninsula. 
● The rainfall associated with the Northeast monsoon is important for Tamil Nadu, Puducherry, 

Karaikal, Yanam, coastal Andhra Pradesh, Kerala, north interior Karnataka, Mahe and 
Lakshadweep. 

● Some South Asian countries such as Maldives, Sri Lanka and Myanmar, too, record rainfall 
during October to December. 

 
How is La Niña linked with the Northeast monsoon? 
While La Niña conditions enhance the rainfall associated with the Southwest monsoon, it has a 
negative impact on rainfall associated with the Northeast monsoon. 
During La Niña years, the synoptic systems — low pressure or cyclones — formed in the Bay of 
Bengal remain significantly to the north of their normal position. 

● Besides, instead of moving westwards, these systems recurve. As they lie to the north of 
their normal position, not much rainfall occurs over southern regions like Tamil Nadu. 

 

29. Sun's halo 
A mesmerising phenomenan -- a rainbow around the Sun know as a Sun halo, was observed in 
Bengaluru.  
 
What is it? How is it formed?  
The halo that appeared around the Sun is a 22-degree 
ring that appears due to the dispersion of light as 
white light passes through ice crystals found in 
upper-level cirrus clouds, causing the halo to have 
colours.  
● The clouds contain millions of tiny ice crystals, 

which refract, split and even reflect the light to give an impression of a circular rainbow ring.  
● The crystals have to be oriented and positioned just so with respect to your eye, in order for 

the halo to appear.  
 
Similarly, what are lunar halos?  
Seen around the Moon, lunar halos are mostly colourless as moonlight is not very bright.  
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30. Total lunar eclipse and supermoon 
Two celestial events- the Supermoon and a total lunar eclipse- was observed recently.  
● Significantly, a supermoon and a total lunar eclipse have not occurred together in nearly six 

years.  
 
What is a supermoon?  
A supermoon occurs when the Moon’s orbit 
is closest to the Earth at the same time that 
the Moon is full. In a typical year, there may 
be two to four full supermoons and two to 
four new supermoons in a row.  
● Please note: As the Moon orbits the 

Earth, there is a point of time when the 
distance between the two is the least 
(called the perigee when the average 
distance is about 360,000 km from the Earth) and a point of time when the distance is the 
most (called the apogee when the distance is about 405,000 km from the Earth).  

 
Why does the moon appear to be red during the event? 
Because of the total lunar eclipse, the moon will also appear to be red. This is because the Earth 
will block some of the light from the Sun from reaching the moon and as the Earth’s atmosphere 
filters the light, it will soften “the edge of our planet’s shadow” “giving the Moon a deep, rosy 
glow.”  
 

31. Polar vortex 
It is described as a whirling 
cone of low pressure over 
the poles that is strongest 
in the winter months due 
to the increased 
temperature contrast 
between the polar regions 
and the mid-latitudes, such 
as the US and Europe. 
 
Features: 
● The polar vortex spins 

in the stratosphere. 
● Usually, when the 

vortex is strongest, cold 
air is less-likely to 
plunge deep into North 
America or Europe. In 
other words, it forms a 
wall that protects the 
mid-latitudes from cold Arctic air. 

● But occasionally, the polar vortex is disrupted and weakens, due to wave energy propagating 
upward from the lower atmosphere. When this happens, the stratosphere warms sharply in 
an event known as sudden stratospheric warming, in just a few days, miles above the Earth’s 
surface. 

● The warming weakens the polar vortex, shifting its location somewhat south of the pole or, in 
some instances, ‘splitting’ the vortex up into ‘sister vortices’. 
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Effects of Polar Vortex: 
● The split higher up in the atmosphere can give rise to both, sudden and delayed effects, much 

of which involves declining temperatures and extreme winter weather in the eastern US along 
with northern and western Europe. 

● A sudden stratospheric warming also leads to a warm Arctic not only in the stratosphere but 
also in the troposphere as well. 

● A warmer Arctic, in turn, favours more severe winter weather in the Northern Hemisphere 
mid-latitudes including the eastern US. 

 

32. Flash floods 
• India has launched first of its kind Flash Flood Guidance services for India and other South 

Asian countries -- Bangladesh, Bhutan, Nepal, and Sri Lanka.  

• Under this, IMD will issue impact-based forecasting at the watershed and also city level, of 
floods which are very sudden and of short duration.  

 
What are Flash floods?  
They are highly localized events of short duration with a very high peak and usually have less than 
six hours between the occurrence of the rainfall and peak flood. 
 

33. Flash droughts 
• Flash droughts are those that occur very quickly, with soil moisture depleting rapidly. 

• Normally, developing drought conditions take months, but these happen within a week or in 
two weeks’ time. 

• Several factors including atmospheric anomalies, anthropogenic greenhouse gas emissions 
play an important role. 

• It is widely believed that flash droughts will occur during the summer months as was reported 
in the Western countries, mostly driven by heat waves and very high temperature. But in 
India, 82 per cent of such extreme weather events happen during the monsoon period. 

 

34. Paleocene-Eocene Thermal Maximum (PETM) 
• About 56 million years ago, our Earth experienced a natural period of global warming 

triggered by a volcanic eruption.  

• This period was known as the Paleocene-Eocene Thermal Maximum (PETM) and there were 
huge amounts of carbon dioxide released into the atmosphere. This caused about 8°C surface 
ocean warming in the high latitudes.  

• Several studies have shown that during this period ocean acidification caused mass 
extinctions in the deep ocean and there were changes in the biota in the surface ocean. 
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Places in News 

 

1. Char Chinar 
● The iconic island Char Chinari in the middle of Dal Lake 

(Srinagar, Jammu and Kashmir), is in the spotlight 
again.  

● Recently, two tall chinar trees were planted on the 
picturesque island with the Zabarwan hills in the 
backdrop.  

● The 2014 floods left two mighty chinars damaged.  
● The island owes its name to chinar trees, as Char Chinari means four Chinars.  
 

2. Deucha Panchami coal block:  
● Deaucha Panchami coal block of Birbhum Coalfield Area is World’s Second Largest Coal Block 

situated in West Bengal.  
● This coal mine is the largest coal mine or coal block in Asia, due to the number of coal 

reserves.  
 

3. Kalapani 
Located in the easternmost corner of 
Uttarakhand’s Pithoragarh district.  
● Shares a border on the north with the 

Tibet Autonomous Region of China 
and Nepal in the east and south.  

● It is wedged in between Limpiyadhura, 
Lipulekh and Kalapani.  

● The area is the largest territorial 
dispute between Nepal and India 
consisting of at least 37,000 hectares 
of land in the High Himalayas.  

 
Who controls the area?  
The area is in India’s control but Nepal claims the region because of historical and cartographic 
reasons.  
 

4. Kameng river 
Studies have indicated that landslides caused 
by an earthquake of 3.4 magnitude close to 
the border with China led to mass fish death 
in the Kameng river in Arunachal Pradesh.  
 
The Kameng River:  
● It is the right-bank tributary of the 

Brahmaputra river.  
● It rises in the Tawang district in the 

eastern Himalayas. It forms the border 
between the East Kameng district and the West Kameng district of Arunachal Pradesh.  

● In Assam, it flows through the Sonitpur district before joining the Brahmaputra at Tezpur.  
● The Kameng River consists of two sections- the west consisting of the Akka hills and resided 

by the Akka tribes and the east consisting of the Dafla hills resided by the Daphla tribe.  
● The Kaziranga National Park and the Pakkhui Wildlife Sanctuary are located near the Kameng 

river.  

http://www.insightsonindia.com/


 

www.insightsonindia.com                                                          27                                                                      InsightsIAS 

INSTA PT 2022 EXCLUSIVE (GEOGRAPHY) 

NOTES 
 
Brahmaputra River is often flooded in India, but not in Tibet 

• In Tibet the river carries a smaller volume of water and less silt as it is a cold and a dry area. 
In India it passes through a region of high rainfall. Here the river carries a large volume of 
water and considerable amount of silt. 

• Every year during the rainy season, the river overflows its banks, causing widespread 
devastation due to floods in Assam and Bangladesh.  

• Unlike other north Indian rivers the Brahmaputra is marked by huge deposits of silt on its 
bed causing the river bed to rise.  

• The river also shifts its channel frequently. 
 

5. Tawang 
● Tawang was historically part of Tibet.  
● The 1914 Simla Accord defined the McMahon Line as the 

new boundary between British India and Tibet. By this 
treaty Tibet relinquished some of its territories, including 
Tawang, to the British. But it was not recognised by China.  

● In 1950, Tibet lost its de facto independence and was 
incorporated into the newly established People's Republic 
of China.  

● Later, in 1959, when the current Dalai Lama fled Tibet, he 
came into India through Tawang. 

● During the Sino-Indian war of 1962, Tawang fell briefly 
under Chinese control, but China voluntarily withdrew its troops at the end of the war. 

● Tawang again came under Indian administration, but China has not relinquished its claims on 
most of Arunachal Pradesh including Tawang.  

 

6. Hot Springs 
The ‘Hot Springs’ point in Ladakh is one of the four points where the 
Indian and Chinese armies went face-to-face back during the 
standoff in May 2020.  
● Hot Springs, traditionally known as Kyam, is a campsite and the 

location of an Indian border check-post – Patrol Point-15 – at 
the Chang Chenmo river valley in Ladakh near the contested 
border with China.  

● The spot was so named due to the presence of a hot spring in 
the area.  

● It lies to Southeast of Galwan Valley.  
● It is close to Kongka La, a pass that marks the Line of Actual Control.  
● The pass also marks the border between two of China’s most sensitive provinces — Xinjiang 

to the north and Tibet to the south.  
● Kongka La lies west of China’s G219 highway which connects Xinjiang and Tibet.  
 

7. Galwan river valley 
There was a minor face-off between Indian and Chinese 
troops in the no-patrolling zone at Galwan Valley in 
eastern Ladakh in the first week of May 2021.   
 
Where is Galwan Valley?  

• The valley refers to the land that sits between steep 
mountains that buffet the Galwan River.  
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• The river has its source in Aksai Chin, on China’s side of the LAC, and it flows from the east to 

Ladakh, where it meets the Shyok river on India’s side of the LAC.  

• The valley is strategically located between Ladakh in the west and Aksai Chin in the east 
(currently controlled by China).  

• At its western end are the Shyok river and the Darbuk-Shyok-Daulet Beg Oldie (DSDBO) road. 
 

8. Zojila tunnel 
● Zojila tunnel will provide all-year connectivity between Srinagar valley and Leh.  
● It is set to be Asia’s longest bi-directional tunnel.  
● It will connect Srinagar, Dras, Kargil and Leh via a tunnel through the famous Zojila Pass.  
● Located at more than 11,500 feet above sea level, the all-weather Zojila tunnel will be 14.15 

km long.  
● It will make the travel on the 434-km Srinagar-Kargil-Leh Section of NH-1 free from 

avalanches, enhance safety and reduce the travel time from more than 3 hours to just 15 
minutes.  

 

9. Umlingla Pass 
● Border Roads Organisation (BRO) has constructed and black-topped the highest motorable 

road in the world at 19,300 ft at Umlingla Pass in Eastern Ladakh, creating a record in high-
altitude road construction. 

● It has constructed a 52-km long tarmac road through Umlingla Pass, bettering the previous 
record of a road in Bolivia connecting to its volcano Uturuncu at 18,953 ft. 

● The road is close to the Line of Actual Control (LAC) and will allow quick movement of troops 
and equipment. 

 

10. Pangong Tso 
● Pangong Tso or Pangong Lake is an endorheic lake spanning eastern Ladakh and West Tibet. 
● Approximately 50% of the length of the lake lies within the Tibetan Autonomous Region. 
● It is disputed region between India and China. 
● During winter the lake freezes completely, despite being saline water. 
● It has a land-locked basin separated from the Indus River basin by a small elevated ridge, but 

is believed to have been part of the latter in prehistoric times. 
● The lake is in the process of being identified under the Ramsar Convention as a wetland of 

international importance.  
 

11. Kailash Range 
• The Karakoram Range ends on the northern side of the Pangong Tso. 

• The Kailash Range originates from the southern bank and runs northwest to southeast for 
over 60 km. 

• The Kailash Ridge is characterised by rugged, broken terrain with heights varying between 
4,000-5,500m. 
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• Its key features include Helmet Top, Gurung Hill, Spanggur Gap, Muggar Hill, Mukhpari, 

Rezang La and Rechin La. The Ridge dominates Chushul Bowl; an important communications 
centre. 

12. Alaknanda River 
• The Alaknanda rises in the Satopanth glacier and is met at Vishnuprayag by the Dhauli 

Ganga.  

• The Alaknanda is then met by the Nandakini at Nandaprayag, Pindar at Karnaprayag, 
Mandakini at Rudraprayag, and Bhagirathi at Devprayag. Thereafter, it is known as Ganga, 
which flows to Rishikesh and Haridwar. 

 

13. Durand Line 
● Durand Line is the 2,670-kilometre long international land 

border between Afghanistan and Pakistan. 
● The agreement demarcating the Durand Line was signed on 

November 12, 1893 between the British civil servant Sir 
Henry Mortimer Durand and Amir Abdur Rahman, then the 
Afghan ruler. 

● The line cut through Pashtun tribal areas on both sides of 
the border. 

● The line stretches from the Afghanistan’s border with China 
to Afghanistan’s border with Iran. 

● With independence in 1947, Pakistan inherited the Durand Line. 
 

14. Pensilungpa Glacier 
● The Pensilungpa Glacier is located in Zanskar, Ladakh.  
● It is retreating due to an increase in the temperature and decrease in precipitation during 

winters.  
● The Zanskar Range is a mountain range in the union territory of Ladakh that separates Zanskar 

from Ladakh.  
● Geologically, the Zanskar Range is part of the Tethys Himalaya.  
● Marbal Pass and many other passes which connect Ladakh with Kashmir are in this area.  
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● 13000 feet high Zojila Pass is in the extreme northwest of Zanskar range.  
 

15. Umling La 
● At 5,793m (19,005ft) above the sea level, Umling La is one of the highest motorable roads in 

the world.  
● Located in the Ladakh region.  
● The 54 km long road passing through Umling La Pass connected the villages of Chisumle and 

Demchok and took six years to be built by BRO under Project Himank. 
 

16. Cattle Island 
● Cattle island is one of three islands in the Hirakud reservoir.  
● It has been recently selected as a sightseeing destination by Odisha Forest and Environment 

Department.  
● The island is a submerged hill, and before the construction of Hirakud Dam it was a developed 

village.  
 

17. River Lukha 
● According to the Meghalaya state 

government, a detoxing pilot project has 
brought River Lukha back from the dead.  

● The Lukha river is in the East Jaintia Hills 
district.  

● The Lukha, draining the southern part of East 
Jaintia Hills, is fed by the Lunar river, its 
main tributary and numerous streams from 
the hills of the Narpuh Reserve Forest. The 
river flows into Bangladesh.  

● The government said a detoxing pilot project has brought a river back from the dead.  
● The Lukha — “reservoir of fish” in the local Pnar language — was considered toxic beyond 

redemption a decade ago.  
 

18. Rishiganga 
● It is a river in the Chamoli district, Uttarakhand, 

India.  
● Sources: It springs from the Uttari Nanda Devi 

Glacier on the Nanda Devi mountain. It is also 
fed from the Dakshini Nanda Devi Glacier.  

● Continuing through the Nanda Devi National 
Park, it flows into the Dhauliganga River near 
the village Rini.  

 
Disaster in 2021:  
In February 2021, a flooding disaster occurred all 
along the river and its gorge following a landslide, 
avalanche or glacial lake outburst flood.  
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19. Panjshir Valley 
● It is a valley in north-central Afghanistan, 

near the Hindu Kush mountain range.  
● It is divided by the Panjshir River.  
● The valley is home to Afghanistan's largest 

concentration of ethnic Tajiks.  
● The valley is also known for its emeralds, 

which were used in the past to finance 
the resistance movements against those 
in power.  

● Panjshir means "Five lions".  
 
There is a legend that in the 10th century 5 brothers built a dam for king Mahmood Ghazni in the 
valley to prevent floods from damaging people's homes. Hence it was named valley of 5 lions 
(after those 5 brothers).  
 

20. Indo- Pacific 
• The term ‘Indo-Pacific’ refers to the maritime space 

stretching from the littorals of East Africa and West 
Asia, across the Indian Ocean and western Pacific 
Ocean, to the littorals of East Asia. 

 

 

 

21. South Col Glacier 
Recent studies have found that 
SCG has lost more than 54m of 
thickness in the last 25 years.  
● It is thinning 80 times 

faster than it first took the 
ice to form on surface.  

● The South Col is a sharp-
edged col between Mount 
Everest and Lhotse, the 
highest and fourth-highest 
mountains in the world, 
respectively.  

● The glacier sits around nearly 7,906m (25,938 ft) above sea-level.  
 

22.  Diego Garcia 
● It is an island of the British Indian Ocean Territory, an overseas territory of the United 

Kingdom.  
● It is the largest of 60 small islands comprising the Chagos Archipelago.  
● The Portuguese were the first Europeans to find it and it was then settled by the French in the 

1790s and transferred to British rule after the Napoleonic Wars.  
● In 1965, Britain separated the Chagos Islands from Mauritius and set up a joint military base 

with the United States on Diego Garcia.  
● Britain insists the islands belong to London and has renewed a lease agreement with the 

United States to use Diego Garcia until 2036.  
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23. Mali 
● Mali is a vast country stretching into the Sahara Desert in 

western Africa.  
● Once home to several pre-colonial empires, the 

landlocked, arid African country of Mali is one of the 
largest on the continent and is among the poorest in the 
world.  

 

24. Tonga Volcanic Eruption 
Recently a volcano 
erupted in the southern 
Pacific Island of Tonga, 
which triggered Tsunami 
waves around the 
Pacific.  
● It is an Undersea 

Volcanic Eruption 
consisting of two 
small uninhabited 
islands, Hunga-
Ha’apai and Hunga-
Tonga.  

● The Tonga Islands 
occur along the Ring 
of Fire — a 
perimeter of 
heightened volcanic 
and seismic activity 
that encircles the 
Pacific Ocean basin.  

 

25. Falkland islands 
Falkland islands are an overseas 
territory of the United Kingdom 
located to the southwest Atlantic 
Ocean at the southernmost point 
of South America.  
● Positioned both in the 

southern and western 
hemispheres of the Earth.  

● They are also called Malvinas 
Islands.  
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26. Nord Stream 2 Pipeline:  
● This is a 1,200-km pipeline that runs from 

Ust-Luga in Russia to Greifswald in Germany 
through the Baltic Sea. It will carry 55 billion 
cubic metres of gas per year.   

● It was decided to build this pipeline in 2015.  
● Nord stream 1 system is already completed 

and together with NS2P, it will supply 110 
billion cubic metre of gas a year to Germany.  

 
Why in the News?  
● Final approval of the Nord Stream 2 gas pipeline has been put on hold because of Russia's 

actions in Ukraine 
 

27. Taiwan 
Taiwan is a country in East Asia. Neighbouring 
countries include the People's Republic of China 
(PRC) to the northwest, Japan to the northeast, 
and the Philippines to the south. 
 
Taiwan Strait:  

• The Taiwan Strait is a 110-mile-wide channel 
that separates mai nland China from the 
island of Taiwan.  

• It is also known as the Formosa Strait or the Tai-hai (the Tai Sea).  

• The Taiwan Strait makes up part of the South China Sea, and its northern portion is linked to 
the East China Sea.  

• The strait borders the south eastern part of China and runs along the eastern part of China’s 
Fujian Province.  

 

28. West Bank 
• It is a landlocked territory near the Mediterranean coast 

of Western Asia, bordered by Jordan to the east and by 
the Green Line separating it and Israel on the south, west 
and north.  

• The West Bank also contains a significant section of the 
western Dead Sea shore. 

 
Where is the Gaza Strip?  
The Gaza Strip is an entirely artificial creation that emerged 
in 1948 when roughly three-fourths of Palestine's Arab population was displaced, in some cases 
expelled, during the course of Israel's creation. And most of the refugees, they were sort of 
scattered across the region in neighboring countries like Jordan, Syria and Lebanon.  

● Some went to the West Bank, which came under Jordanian rule after 1948. And a very 
large number went to the Gaza Strip, which is this tiny little coastal strip between Egypt 
and what is now Israel. Today, the population of Gaza, about 70% of Gaza's population 
are refugees.  

 

http://www.insightsonindia.com/
https://www.insightsonindia.com/2021/05/19/israel-palestine-conflict/
https://www.insightsonindia.com/2020/05/14/west-bank-and-issues-associated-2/


 

www.insightsonindia.com                                                          34                                                                      InsightsIAS 

INSTA PT 2022 EXCLUSIVE (GEOGRAPHY) 

NOTES 
29. South China Sea 
● The South China Sea is an arm of western Pacific Ocean 

in Southeast Asia.  
● It is south of China, east & south of Vietnam, west of the 

Philippines and north of the island of Borneo.  
● It is connected by Taiwan Strait with the East China Sea 

and by Luzon Strait with the Philippine Sea.  
● Bordering states & territories: the People’s Republic of 

China, the Republic of China (Taiwan), the Philippines, 
Malaysia, Brunei, Indonesia, Singapore and Vietnam.  

 
 
 
 
 

30. Lithuania 
● It is one of three Baltic states and lies on the 

eastern shore of the Baltic Sea.  
● Lithuania shares land borders with Latvia to the 

north, Belarus to the east and south, Poland to 
the south, and Kaliningrad Oblast of Russia to 
the southwest.  

 
 
 
 

31. East Kalimantan 
The capital of Indonesia is 
being shifted from Jakarta to 
East Kalimantan, and will be 
called Nusantara (situated 
to the east of Borneo 
island).  
 
Where is East Kalimantan?  
East Kalimantan is 2,300 
kilometres from Jakarta on 
the eastern side of Borneo 
island, shared by Indonesia, 
Malaysia and Brunei.  
The new capital will be 
located in the North 
Penajam Paser and Kutai Kartanegara regions. East Kalimantan is an area with immense water 
resources and habitable terrain.  
 
What are the other countries that have changed capitals?  
Indonesia is not the first country to change its capital city. There has been a long list of countries 
that have changed their capitals for various reasons.  
● Brazil changed its capital city from Rio De Janerio to Brasilia, a more centrally-located city, in 

1960.  
● In 1991, Nigeria hanged the country’s capital from Lagos to Abuja.  
● Kazakhstan moved its capital city from Almaty, which is still its commercial centre, to Nur-

Sultan in 1997.  
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● Myanmar changed its capital from Rangoon to Naypyidaw in 2005.  
 

32. Horn of Africa 
● Horn of Africa is the easternmost extension of 

African land and includes the region that is home to 
the countries of Djibouti, Eritrea, Ethiopia, and 
Somalia, whose cultures have been linked throughout 
their long history.  

● It juts hundreds of kilometres into the Arabian Sea 
and Indian Ocean, lying along the southern side of the 
Gulf of Aden.  

 

33. Guinea 
● Guinea is a country in West Africa, bordered on the west by the Atlantic 

Ocean.  
● It's known for the Mount Nimba Strict Nature Reserve, in the southeast.  
● The sovereign state of Guinea is a republic with a president who is directly 

elected by the people.  
● Guinea is a predominantly Islamic country, with Muslims representing 85 

per cent of the population.  
 

34. Honduras  
Leftist Xiomara Castro was sworn in as the 
first woman President of Honduras.  
● Honduras is a Central American country.  
● Borders: It is bordered to the west by 

Guatemala, to the southwest by El 
Salvador, to the southeast by Nicaragua, 
to the south by the Pacific Ocean at the 
Gulf of Fonseca, and to the north by the 
Gulf of Honduras, a large inlet of the 
Caribbean Sea. 

 

35. Pillar of Shame 
Pillar of Shame, a memorial to the victims of the Tiananmen crackdown, was recently dismantled 
by China.  
 
Pillar of Shame:  
The Pillar of Shame, a haunting eight-metre tall sculpture showing intertwined 
bodies with hollowed eyes and open mouths — an anguished mass of 
humanity — was created by Danish artist Jens Galschiot as a tribute to the 
victims of China’s crackdown in Tiananmen Square in June 1989.  
 
What's the issue now?  
● The statue has been at Hong Kong University (HKU) since 1997, installed 

shortly after one of Hong Kong’s annual June vigils at Victoria Park, 
where thousands gathered every year to mark the anniversary.  
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36. Baltic Sea 
The Baltic Sea is positioned in Northern Europe and 
bordered by Sweden (a part of the Scandinavian 
Peninsula), Finland, Russia, Estonia, Latvia, Lithuania, 
Poland, Germany, and Denmark and its numerous 
islands.  
 
 
 

37. Golan Heights 
● The Golan Heights is a rocky plateau with an area of 

1,800km² on the border between Israel and Syria in 
south-western Syria.  

● The Golan Heights were captured by Israel from Syria 
in the 1967 conflict and annexed in 1981 — a move 
not recognized internationally.  

 
 
 

38. Strait of Hormuz 
● It is the waterway separates Iran and Oman, 

linking the Gulf to the Gulf of Oman and the 
Arabian Sea.  

● On the north coast lies Iran, and on the south 
are the UAE and Musandam, an enclave of 
Oman.  

● The Strait is 21 miles (33 km) wide at its 
narrowest point, but the shipping lane is just 
two miles (three km) wide in either direction.  

 

39. Addu Atoll 
● Located in Maldives.  
● Apart from its strategic location in the Indian Ocean, Addu is the 

second largest city in the archipelago, home to over 30,000 people.  
 

40. Suez Canal 
● The Suez Canal is an artificial sea-level waterway 

running north to south across the Isthmus of Suez in 
Egypt, to connect the Mediterranean Sea and the 
Red Sea.  

● The canal separates the African continent from Asia.  
● It provides the shortest maritime route between 

Europe and the lands lying around the Indian and 
western Pacific oceans.  

● It is one of the world’s most heavily used shipping 
lanes, carrying over 12% of world trade by volume.  
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41. English Channel 
● The English Channel is a part of the Atlantic Ocean.  
● It separates the island of Britain (part of the UK) from northern 

Franceand joins the North Sea to the Atlantic Ocean.  
● It’s approximately 350 miles long, and at its narrowest in the 

Strait of Dover.  
 
 
 

42. Gulf Of Aden 
● Gulf of Aden, also known as the Gulf of Berbera, 

is a deepwater gulf between Yemen to the north, 
the Arabian Sea to the east, Djibouti to the west, 
and the Guardafui Channel, Socotra (Yemen), and 
Somalia to the south.  

● In the northwest, it connects with the Red Sea 
through the Bab-el-Mandeb strait, and it connects 
with the Arabian Sea to the east. To the west, it 
narrows into the Gulf of Tadjoura in Djibouti.  

 
 
 

43. Red sea 
• The Red Sea (also the Erythraean Sea) is a seawater inlet of 

the Indian Ocean, lying between Africa and Asia.  

• The connection to the ocean is in the south through the 
Bab el Mandeb strait and the Gulf of Aden.  

• To the north lie the Sinai Peninsula, the Gulf of Aqaba, 
and the Gulf of Suez (leading to the Suez Canal).  

• The sea is underlain by the Red Sea Rift which is part of 
the Great Rift Valley.  

 
The salinity of the Red Sea is greater than the world average, approximately 4 percent. This is due 
to several factors:  
1. Lack of significant rivers or streams draining into the sea.  
2. Limited connection with the Indian Ocean, which has lower water salinity.  
3. High rate of evaporation and very little precipitation.  
 
 
 

44. Senkaku Islands 
The Senkaku Islands are located in the East China Sea 
between Japan, the People’s Republic of China, and 
the Republic of China (Taiwan). The archipelago 
contains five uninhabited islands and three barren 
rocks, ranging in size from 800 m2 to 4.32 km2.  
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45. Barbados 
● Barbados has elected its first-

ever president to replace the 
United Kingdom’s Queen 
Elizabeth as head of state in 
a decisive step towards 
shedding the Caribbean 
island’s colonial past.  

● Barbados is a former British 
colony that gained 
independence in 1966, the 
nation of just less than 300,000 had long maintained ties with the British monarchy. But calls 
for full sovereignty and homegrown leadership have risen in recent years.  

● Barbados was claimed by the British in 1625. It has sometimes been called “Little England” 
for its loyalty to British customs.  

● It is the Caribbean's easternmost island.  
 

46. Qeqertaq Avannarleq:  
● It is a tiny, uninhabited and previously unknown 

island discovered recently off the coast of 
Greenland.  

● Measuring 60×30 metres and with a peak of three 
metres above sea level, it has now become the new 
northernmost piece of land on Earth.  

● Before this, Oodaaq was marked as the Earth’s 
northernmost terrain.  

The discovery comes as a battle is looming among Arctic 
nations, the US, Russia, Canada, Denmark and Norway 
for the control of the North Pole and of the surrounding 
seabed, fishing rights and shipping routes exposed by melting ice due to climate change.  
 

47. Black Sea 
● Black Sea is an inland sea located 

between far-southeastern Europe and the 
far-western edges of the continent of Asia 
and the country of Turkey.  

● Bordering Countries: Romania, Bulgaria, 
Ukraine, Russia, Georgia, and Turkey.  

● It connects to the Mediterranean Sea first 
through the Bosporus Strait, then 
through the Sea of Marmara and the 
Dardanelles Strait, then south through 
the Aegean Sea and the Sea of Crete.  

● The Black Sea is also connected to the Sea of Azov by the Strait of Kerch.  
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48. Vorukh 
● It is a jamoat in northern Tajikistan. It is 

an exclave surrounded by Kyrgyzstan that 
forms part of the city of Isfara in Sughd 
Region.  

● Jamoats are the third-level administrative 
divisions, similar to communes or 
municipalities, in the Central Asian 
country of Tajikistan.  

Why in News?  
Kyrgyzstan and Tajikistan border tension.  
 

49. Kachin people 
● They are a confederation of ethnic groups who inhabit the 

Kachin Hills in northern Myanmar's Kachin State and 
neighbouring Yunnan Province, China, and Arunachal 
Pradesh, Assam in Northeastern India.  

● The term Kachin people is often used interchangeably with 
the main subset, called the Jingpo people in China.  

 
 

50. Dahla Dam 
● It is Afghanistan’s second-biggest dam.  
● The Taliban has captured it after months of 

fierce fighting.  
● It is located in Kandahar Province in 

Afghanistan.  
● The Dahla Dam is built on the Arghandab 

River.  
 

51. Mount Sinabung 
Located in Indonesia. The volcano 
has been active since 2010 when it 
erupted after nearly 400 years of 
inactivity.  
 
Why in News?  
Because of the recent eruption.  
 
Background:  
Indonesia is home to many active 
volcanoes owing to its location in the “Ring of Fire” or the Circum-Pacific Belt — an area along the 
Pacific Ocean characterised by active volcanoes and frequent earthquakes.  
 

52. Belarus 
• It is a landlocked country in Eastern Europe.  

• It is bordered by Russia to the east and 
northeast, Ukraine to the south, Poland to 
the west, and Lithuania and Latvia to the 
northwest.  

 
 

http://www.insightsonindia.com/


 

www.insightsonindia.com                                                          40                                                                      InsightsIAS 

INSTA PT 2022 EXCLUSIVE (GEOGRAPHY) 

NOTES 
 

53. Cali 
● Cali is the second-largest city in Colombia by area and the 

third most populous.  
● It is the only major Colombian city with access to the Pacific 

Coast.  
● Cali is located in the Cauca Valley to the west of the Cauca 

River.  
 

54. Sahel 
● Chad, the former French colony is now prime outpost of the 

West in fighting Islmamist militants across the Sahel. France 
still has a strong military presence in the sahel region.  

● The Sahel is the ecoclimatic and biogeographic realm of 
transition in Africa between the Sahara to the north and the 
Sudanian savanna to the south.  

● Having a semi-arid climate, it stretches across the south-
central latitudes of Northern Africa between the Atlantic 
Ocean and the Red Sea.  

● The Sahel part of Africa includes northern Senegal, southern Mauritania, central Mali, 
northern Burkina Faso, the extreme south of Algeria, Niger, the extreme north of Nigeria, the 
extreme north of Cameroon and Central African Republic, central Chad, central and southern 
Sudan, the extreme north of South Sudan, Eritrea, and the extreme north of Ethiopia.  

 

55. Doomsday Glacier 
● Also called the Thwaites Glacier, it is located in 

Antarctica.  
● The melting of this glacier has long been a cause of 

concern because of its high potential of speeding up the 
global sea level rise happening due to climate change.  

● It is 120 km wide at its broadest. Because of its size (1.9 
lakh square km), it contains enough water to raise the 
world sea level by more than half a metre.  

 

56. Bhasan Char 
Bhasan Char is an island specifically developed to accommodate 1,00,000 of the 1 million 
Rohingya who have fled from neighbouring Myanmar. 
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Dams and River Water Sharing Agreements 

 
(Note: Please try to have an overview of important irrigation projects and rivers across which they 
are being built. Also, locate them on the map.) 
 

1. Indus Water Treaty 
● It is a Water-Distribution Treaty, signed in 

Karachi on 1960, between India (Pm Jawaharlal 
Nehru) and Pakistan (President Ayub Khan), 
brokered by the World Bank.  

 
How is the Indus water share between India and 
Pakistan?  
Under the provisions of the Indus Waters Treaty, 
signed between India and Pakistan in 1960, all the 
waters of the eastern rivers — the Sutlej, Beas, and 
Ravi — amounting to around 33 MAF (million acre-
feet) annually is allocated to India for unrestricted 
use.  
● The waters of western rivers — Indus, Jhelum, 

and Chenab — amounting to around 135 MAF 
annually are largely for Pakistan.  

 
The right to generate hydroelectricity:  
Under the Treaty, India has been given the right to 
generate hydroelectricity through a run of the river 
projects on the western rivers subject to specific 
criteria for design and operation.  
● It also gives the right to Pakistan to raise 

concerns on the design of Indian hydroelectric 
projects on western rivers.  

 
The transboundary Indus river basin has a total area 
of 1.12 million km2 distributed between Pakistan (47 
percent), India (39 percent), China (8 percent) and 
Afghanistan (6 percent). 
 

2. Ken-Betwa link project 
Even as the union Cabinet cleared the Rs 44,605-crore Ken-Betwa link project (KBLP) in 
December 2021 with a eight-year deadline for completion, the project does not have the 
clearances to start work as yet.  
 
Why was the Project being opposed?  
The Ken-Betwa river interlinking project will lead to the submergence of a major portion of the 
core area of the Panna Tiger Reserve in Madhya Pradesh, triggering a major loss of the tiger and 
its major prey species such as chital and sambar, according to a new study.  
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About the Project:  
The project involves 
transferring of water from 
the Ken river to the Betwa 
river through the 
construction of Daudhan 
dam and a canal linking the 
two rivers, the Lower Orr 
Project, Kotha Barrage and 
the Bina Complex 
Multipurpose Project.  
 
Significance of the Project:  
● The project is slated to irrigate 10.62 lakh hectares annually, provide drinking water supply to 

62 lakh people and generate 103 MW of hydropower and 27 MW of solar power.  
● The project will be of immense benefit to the water-starved Bundelkhand region, spread 

across Madhya Pradesh and Uttar Pradesh.  
● The project is expected to boost socio-economic prosperity in the backward Bundelkhand 

region on account of increased agricultural activities and employment generation.  
● It would also help in arresting distress migration from this region.  
 
Benefits of interlinking:  
1. Enhances water and food security.  
2. Proper utilisation of water.  
3. Boost to agriculture.  
4. Disaster mitigation.  
5. Boost to transportation.  
 
Key facts:  
● Ken and Betwa rivers originate in MP and are the tributaries of Yamuna.  
● Ken meets with Yamuna in Banda district of UP and with Betwa in Hamirpur district of UP.  
● Rajghat, Paricha and Matatila dams are over Betwa river.  
● Ken River passes through Panna tiger reserve.  
 

3. Krishna River water dispute 
The Karnataka government has moved the Supreme Court seeking setting up of a bench to hear a 
plea relating to the dispute over the allocation of water of Krishna river, flowing in states of 
Maharashtra, Karnataka, Andhra Pradesh, and Telangana.  
 
Krishna Water Disputes Tribunal (KWDT) award:  
The dispute began with the erstwhile Hyderabad and Mysore states, and later continuing 
between successors Maharashtra, Karnataka and Andhra Pradesh.  
In 1969, the Krishna Water Disputes Tribunal (KWDT) was set up under the Inter-State River 
Water Dispute Act, 1956, and presented its report in 1973.  
The report, which was published in 1976, divided the 2060 TMC (thousand million cubic feet) of 
Krishna water at 75 per cent dependability into three parts:  

1. 560 TMC for Maharashtra.  
2. 700 TMC for Karnataka.  
3. 800 TMC for Andhra Pradesh.  

 
Revised order:  
As new grievances arose between the states, the second KWDT was instituted in 2004.  
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It delivered its report in 2010, which made allocations of the Krishna water at 65 per cent 
dependability and for surplus flows as follows:  

● 81 TMC for Maharashtra, 177 TMC for Karnataka, and 190 TMC for Andhra Pradesh.  
The KWDT had further modified its final order and report on November 29, 2013, to allot surplus 
water to Karnataka, Maharashtra, and the erstwhile State of Andhra Pradesh while preserving the 
allocation of 2,130 TMC already made among them.  
 
Why hasn't the order been published yet?  
After the creation of Telangana as a separate state in 2014, Andhra Pradesh is asking to include 
Telangana as a separate party at the KWDT and that the allocation of Krishna waters be reworked 
among four states, instead of three.  
 

4. Mekedatu issue 
Tamil Nadu has rejected the idea for an exclusive 
discussion by the Cauvery Water Management 
Authority (CWMA) on the Mekedatu Balancing 
Reservoir-cum-Drinking Water Project proposed by 
Karnataka.  
 
Water sharing between Karnataka and Tamil Nadu:  
Karnataka is supposed to release Cauvery water from 
three sources:  
1. One being the water flowing in the areas 

downstream River Kabini, catchment areas of 
Krishnarajasagar reservoir, the sub-basins of Shimsha, Arkavathi, and Suvarnavathi rivers, and 
the water from minor rivers.  

2. Secondly, water is released from Kabini dam.  
3. The third source is water that is released from Krishnarajasagar dam.  
 
In the case of the second and third sources, 
which are under the control of Karnataka, water 
is released to TN only after storing sufficient 
water for their use.  
● Since there is no dam in the first source, 

water from these areas have been freely 
flowing into TN without a hitch.  

● But now, TN state government felt that 
Karnataka was “conspiring” to block this 
source as well through the Mekedatu dam.  

● Mekedatu zone represented the last free 
point from where Cauvery water flowed 
unrestricted into the downstream state of 
TN from the upstream Karnataka.  

 
About the Project:  
● Mekedatu is a multipurpose (drinking and power) project.  
● It involves building a balancing reservoir, near Kanakapura in Ramanagara district in 

Karnataka.  
● The project once completed is aimed at ensuring drinking water to Bengaluru and neighboring 

areas (4.75 TMC) and also can generate 400 MW power.  
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5. Mullaperiyar dam 
Although the dam is located in Kerala, it is 
operated by Tamil Nadu following an 1886 lease 
indenture for 999 years (the Periyar Lake Lease 
Agreement) that was signed between the 
Maharaja of Travancore and the Secretary of 
State for India for the Periyar Irrigation works. 
● Constructed between 1887 and 1895, the 

dam redirected the river to flow towards the 
Bay of Bengal, instead of the Arabian Sea and 
provide water to the arid rain region of 
Madurai in Madras Presidency. 

● The dam is located on the confluence of the Mullayar and Periyar rivers inKerala’s Idukki 
district.  
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