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Source : www.livemint.com Date : 2020-12-02

INDIA PLANS DAM ON BRAHMAPUTRA TO OFFSET
CHINESE CONSTRUCTION UPSTREAM
Relevant for: Geography | Topic: Distribution of key natural resources - Water Resources incl. Rivers & related

issues in world & India

The government is considering a plan to build a 10 gigawatts hydropower project in a remote
eastern state, an Indian official said on Tuesday, following reports that China could construct
dams on a section of the Brahmaputra river

NEW DELHI : India is considering a plan to build a 10 gigawatts (GW) hydropower project in a
remote eastern state, an Indian official said on Tuesday, following reports that China could
construct dams on a section of the Brahmaputra river.

The river, also known as the Yarlung Tsangbo in China, flows from Tibet into India's Arunachal
Pradesh state and down through Assam to Bangladesh. Indian authorities are concerned
Chinese projects could trigger flash floods or create water scarcity.

"The need of the hour is to have a big dam in Arunachal Pradesh to mitigate the adverse impact
of the Chinese dam projects," T.S. Mehra, a senior official in India's federal water ministry, told
Reuters.

"Our proposal is under consideration at the highest level in the government," Mehra said, adding
the Indian plan would create a large water storage capacity to offset the impact of Chinese dams
on flows.

Diplomatic relations between India and China are at a nadir, with troops locked in a border face-
off in the western Himalayas for months.

Some analysts warned that damming the Brahmaputra could potentially develop into another
flashpoint, as Beijing's dam building activities moved closer to the Indian border.

"India is facing China's terrestrial aggression in the Himalayas, maritime encroachments on its
backyard and, as the latest news is a reminder, even water wars," Brahma Chellaney, a
specialist on India-China ties, said in a tweet.

On Monday, Chinese state media reported the country could build up to 60 GW of hydropower
capacity on a section of the Brahmaputra, citing a senior executive.

Yan Zhiyong, chairman of state-owned Power Construction Corporation of China, speaking at an
industry conference, said plans to dam the river were a "historic opportunity".

"Formally, we are telling them (the Chinese) that any project you undertake, should not cause an
adverse impact on India. They have given an assurance, but we don't know how long their
assurance will last," Mehra said.

Hydro projects on Asia's great rivers have been a growing source of regional tensions in recent
years. In Southeast Asia, China has faced accusations a series of dams it has built on the
Mekong have worsened drought in downstream countries, which Beijing denies.

India would be concerned if the Chinese built a dam around a so-called "great bend", where the

https://www.livemint.com/topic/brahmaputra
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Yarlung curves southward before entering India and where the river gains substantial volume of
water, said Sayanangshu Modak, a researcher at the New-Delhi based Observer Research
Foundation think-tank.

This region, however, is also geologically unstable, making potential dam construction
challenging, he said.

In Bangladesh, Sheikh Rokon, secretary general of environment campaigners Riverine People,
said multilateral discussion should be held before China builds any dams.

"China's downstream neighbours have a legitimate cause for concern. Water flow will be
disrupted," he said.
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Source : www.pib.gov.in Date : 2020-12-02

‘RAMAYAN CRUISE SERVICE’ WILL BE LAUNCHED
SOON ON THE RIVER SARYU IN AYODHYA, UTTAR
PRADESH

Relevant for: Geography | Topic: Factors responsible for location of Tertiary sector Industries incl. Tourism in
world & India and related issues

‘Ramayan Cruise Tour’ on the Saryu river in Ayodhya will be launched soon. Shri Mansukh
Mandaviya, Minister of Ports, Shipping and Waterways today chaired a review meeting for the
implementation of cruise service.

It will be the first-ever luxury Cruise service on the Saryu river (Ghagra/National Waterways-40)
in Ayodhya, Uttar Pradesh. It aims to give mesmerizing experience to devotees with one-of-its-
kind spiritual journeys while cruising through the famous ghats of the holy river Saryu.

 

3D DESIGN (ARTISTIC IMPRESSION) OF PROPOSED CRUISE VESSEL

 

The cruise will be equipped with all luxury comfort and facilities along with all essential safety
and security features at par with the global standard. The interiors of the cruise and the boarding
point will be based on the theme of Ramcharitmanas. The fully air-conditioned 80-seater cruise
will have large glass windows for experiencing the scenic beauty of Ghats. The cruise will be
equipped with kitchen and pantry facilities for the comfort of the tourists. The cruise contains bio
toilets and hybrid engines system for the ‘zero effect’ on environment.

Tourists will be taken on the ‘Ramcharitmanas Tour’, of 1-1.5 hour duration, featuring an
exclusively made video film of 45-60 minutes duration, based on Ramcharitmanas by Goswami
Tulsidas, covering the period from the birth of Lord Ram to his Rajyabhishek. The entire tour will
cover the approximately 15-16 Km distance.There will be several activities and selfie points
inspired by different episodes of Ramayan. The tour will be followed by Saryu Aarti, in which
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every member will be able to actively participate.

Ayodhya is the birthplace of Lord Ram, as mentioned in in the great Indian epic Ramayan. It is
also the first of the seven most important pilgrimage sites (Mokshdayini Sapt Puris) for the
Hindus. Approximately, 2 crore tourists visit Ayodhya every year as per the data of UP tourism,
for the year 2019.After completion of the Ram Mandir, it is to be believed that the inflow of the
tourists will be increased.

The ‘Ramayan Cruise Tour’ will not only attract a large number of tourists but it will also
generate direct and indirect employment opportunities in the region. Ministry of ports, Shipping
and Waterways will provide all necessary infrastructural support for the smooth operation of the
cruise service.

****

YB/AP/JK

‘Ramayan Cruise Tour’ on the Saryu river in Ayodhya will be launched soon. Shri Mansukh
Mandaviya, Minister of Ports, Shipping and Waterways today chaired a review meeting for the
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equipped with kitchen and pantry facilities for the comfort of the tourists. The cruise contains bio
toilets and hybrid engines system for the ‘zero effect’ on environment.

Tourists will be taken on the ‘Ramcharitmanas Tour’, of 1-1.5 hour duration, featuring an
exclusively made video film of 45-60 minutes duration, based on Ramcharitmanas by Goswami
Tulsidas, covering the period from the birth of Lord Ram to his Rajyabhishek. The entire tour will
cover the approximately 15-16 Km distance.There will be several activities and selfie points
inspired by different episodes of Ramayan. The tour will be followed by Saryu Aarti, in which
every member will be able to actively participate.

Ayodhya is the birthplace of Lord Ram, as mentioned in in the great Indian epic Ramayan. It is
also the first of the seven most important pilgrimage sites (Mokshdayini Sapt Puris) for the
Hindus. Approximately, 2 crore tourists visit Ayodhya every year as per the data of UP tourism,
for the year 2019.After completion of the Ram Mandir, it is to be believed that the inflow of the
tourists will be increased.

The ‘Ramayan Cruise Tour’ will not only attract a large number of tourists but it will also
generate direct and indirect employment opportunities in the region. Ministry of ports, Shipping
and Waterways will provide all necessary infrastructural support for the smooth operation of the
cruise service.
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Source : www.thehindu.com Date : 2020-12-03

WHAT IS THE LOWDOWN ON RE-CURVING
CYCLONES?

Relevant for: Geography | Topic: Important Geophysical Phenomenon - Tropical Cyclones

First, it helps to get a sense of how cyclones move. The ones that typically strike the Indian
neighbourhood in the northern hemisphere rotate anticlockwise. Their normal behaviour is to
derive strength from the moisture in waters such as the Bay of Bengal, move west, incline in a
northerly direction and peter out into the sea or land, depending on their origin.

This is how you would explain a regular cyclone, say like Mora, which formed over the Bay of
Bengal on May 26. It rapidly strengthened on May 28, with the India Meteorological Department
classifying it as a “depression” and eventually as a cyclonic storm. It kept north, almost parallel
to the Myanmar coast and then made landfall in Bangladesh and blew over Nagaland. In a re-
curving cyclone, the cyclone gets a sort of second wind when it is on the wane.

Like the googly in cricket, it’s deflected right or eastwards. This is due to air currents in the local
atmosphere that push cold air from the poles towards the equator and interfere with cyclone
formation. That’s what make them ‘re-curving.’ In the southern hemisphere, the cyclones spin
clockwise and therefore also re-curve in the opposite direction.

During the monsoon months, cyclones in the Western Pacific move westwards towards India
and aid the associated rain-bearing systems over the country. However, in the years of a re-
curve, they do not give as much of a push to the rain as they do in the good monsoon years and
that is why monsoon rain this August was a dampener. Rain that month was 13% short of what
is usual and meteorologists say it was almost certainly because of an active hurricane season in
the Pacific that consisted of a few re-curving cyclones. However, these are back in the news due
to Cyclone Ockhi. The whirlwind that arose in the Bay of Bengal and revved up over Sri Lanka
was expected to pass over Lakshadweep and then ease into the Arabian Sea, far away from
India’s west coast.

However, the cyclone ended up sharply swerving into parts of Maharashtra and Gujarat. It did
not blow in very strongly because there it had not gained as much moisture from the Arabian
Sea like it had over the Bay of Bengal and the Indian Ocean boundary. And though it wreaked
havoc in Kerala and Tamil Nadu, even a weakened Ockhi destroyed several beaches in Goa
when it curved back to the land.

Long-term data suggest that while there has been an increase in the number of tropical cyclones
in India’s neighbourhood there is no clear trend in re-curving ones. In general, cyclone activity in
India peaks around November, by which time, the summer monsoon has already passed. Rarely
do re-curving cyclones pose a mortal threat to Indian coasts and Cyclone Ockhi raised hackles
because it had already left a certain amount of damage and threatened Gujarat and
Maharashtra. It was also among the rare curving cyclones with a presence over the Arabian
Sea.

As climate change is projected to increase the frequency of extreme events, scientists have
warned that tropical cyclones are likely to get more intense, and this could mean more scrutiny
of re-curving ones. A challenge with re-curving cyclones is that it is hard for weather models to
pick them early on — as was the case with Ockhi — and so they pose unique challenges in
terms of hazard preparedness and disaster management.
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Source : www.pib.gov.in Date : 2020-12-11

AEROSOLS IN INDO-GANGETIC PLAIN HAVE LED TO
INCREASED INCIDENTS OF HIGH RAINFALL IN THE
HIMALAYAN FOOTHILLS

Relevant for: Geography | Topic: Indian Climate including Monsoons

Scientists have found that aerosols like black carbon and dust, which makes the Indo-Gangetic
Plain one of the most polluted regions of the world, have led to increased incidents of high
rainfall events in the foothills of the Himalayan Region.

The Indo-Gangetic Plainis located South and upwind of the Himalayan foothills. The region is
associated with high aerosol loading, much of which is black carbon and dust, and thus provides
an opportunity for studying how aerosol  affects extreme rainfall events, particularly when air
mass is forced from a low elevation to a higher elevation as it moves over rising terrain
technically called orographic forcing.

A team of researchers from National Institute of Technology Rourkela, Leipzig Institute for
Meteorology (LIM), University of Leipzig, Germany, Indian Institute of Technology Madras,
Indian Institute of Technology Kanpur supported by the Department of Science &
Technology, Government of India under DST Climate Change program have highlighted the
crucial role of the aerosol direct radiative effect on high precipitation events over the Himalayan
region. The findings of the current work have been accepted for publishing in the scientific
journal ‘Atmospheric Chemistry and Physics’ recently.

They showed that particulate emissions can alter the physical and dynamical properties of cloud
systems and, in turn, amplify rainfall events over orographic regions downwind of highly polluted
urban areas.

The study used 17 years (2001–2017) of rainfall rate, aerosol measurements called aerosol
optical depth (AOD), meteorological reanalysis fields such as pressure, temperature, and
moisture content at different altitudes are used to compute the thermodynamic variable “moist
static energy” and outgoing long-wave radiation from Indian region to investigate high
precipitation events on the foothills of the Himalayas. The team found clear associations
between high precipitation events, high aerosol loading, and high moist static energy (MSE)
values (Moist static energy of an air mass includes the potential energy due to its height above
the ground and the latent heat due to its moisture content). The findings also highlight the crucial
role of the radiative effect of aerosol on high precipitation events over the Himalayan region.

The results of the study indicate that aerosols can play a vital role in exciting high precipitation
(HP) events over the Himalayas during the monsoon season. Thus, aerosols, including
chemistry, are essential to consider when forecasting HP events over the Himalayan region in
regional modelling studies.

 

Figure 1. Map of Global Multi-resolution Terrain Elevation Data 2010 (GMTED2010) in
kilometers, provided by the US Geological Survey. Thin black lines mark country borders. The
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black rectangle marks the domain on the foothills of the Himalayas that was used in this study.

[Publication link: https://acp.copernicus.org/preprints/acp-2020-440/

For further details, Bhishma Tyagi (bhishmatyagi@gmail.com) and Goutam Choudhury
(goutam3003@yahoo.com) can be contacted.]

 

*****

NB/KGS/(DST Media Cell)

Scientists have found that aerosols like black carbon and dust, which makes the Indo-Gangetic
Plain one of the most polluted regions of the world, have led to increased incidents of high
rainfall events in the foothills of the Himalayan Region.

The Indo-Gangetic Plainis located South and upwind of the Himalayan foothills. The region is
associated with high aerosol loading, much of which is black carbon and dust, and thus provides
an opportunity for studying how aerosol  affects extreme rainfall events, particularly when air
mass is forced from a low elevation to a higher elevation as it moves over rising terrain
technically called orographic forcing.

A team of researchers from National Institute of Technology Rourkela, Leipzig Institute for
Meteorology (LIM), University of Leipzig, Germany, Indian Institute of Technology Madras,
Indian Institute of Technology Kanpur supported by the Department of Science &
Technology, Government of India under DST Climate Change program have highlighted the
crucial role of the aerosol direct radiative effect on high precipitation events over the Himalayan
region. The findings of the current work have been accepted for publishing in the scientific
journal ‘Atmospheric Chemistry and Physics’ recently.

They showed that particulate emissions can alter the physical and dynamical properties of cloud
systems and, in turn, amplify rainfall events over orographic regions downwind of highly polluted
urban areas.

The study used 17 years (2001–2017) of rainfall rate, aerosol measurements called aerosol
optical depth (AOD), meteorological reanalysis fields such as pressure, temperature, and
moisture content at different altitudes are used to compute the thermodynamic variable “moist
static energy” and outgoing long-wave radiation from Indian region to investigate high
precipitation events on the foothills of the Himalayas. The team found clear associations
between high precipitation events, high aerosol loading, and high moist static energy (MSE)
values (Moist static energy of an air mass includes the potential energy due to its height above
the ground and the latent heat due to its moisture content). The findings also highlight the crucial
role of the radiative effect of aerosol on high precipitation events over the Himalayan region.

The results of the study indicate that aerosols can play a vital role in exciting high precipitation
(HP) events over the Himalayas during the monsoon season. Thus, aerosols, including
chemistry, are essential to consider when forecasting HP events over the Himalayan region in
regional modelling studies.
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Figure 1. Map of Global Multi-resolution Terrain Elevation Data 2010 (GMTED2010) in
kilometers, provided by the US Geological Survey. Thin black lines mark country borders. The
black rectangle marks the domain on the foothills of the Himalayas that was used in this study.

[Publication link: https://acp.copernicus.org/preprints/acp-2020-440/

For further details, Bhishma Tyagi (bhishmatyagi@gmail.com) and Goutam Choudhury
(goutam3003@yahoo.com) can be contacted.]
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Source : www.thehindu.com Date : 2020-12-11

EXPLAINED: WHY DID MOUNT EVEREST’S HEIGHT
CHANGE?

Relevant for: Geography | Topic: Mountains, changes therein and in Flora & Fauna and the Effects of such
changes

Mount Everest, the world highest peak, and other peaks of the Himalayan range are seen
through an aircraft window during a mountain flight from Kathmandu, Nepal | File   | Photo
Credit: REUTERS

(Subscribe to Science For All, our weekly newsletter, where we aim to take the jargon out of
science and put the fun in. Click here.)

The world’s highest mountain is now officially a little higher, and that might not be the end of the
story.

China and Nepal agreed this week on a new standard height for Mount Everest, the rugged
Himalayan peak that straddles their border. They jointly presented a new official figure of
8,848.86 meters (29,031.69 feet) above sea level.

As definitive as that sounds, geological changes, the complicated business of measuring a
mountain and varying criteria for determining the world’s highest peak will likely ensure the
question isn’t settled for good.

The mountain’s height changes. The movement of tectonic plates can lift it up ever so gradually,
while earthquakes can bring it down.

How geopolitics settled a geographical point | The Hindu In Focus podcast

The countervailing forces may help maintain a degree of stability over time, said Dang Yamin, a
member of a Chinese team that surveyed Everest’s height earlier this year. “Nature tends to
strike a balance,” he told the official Xinhua News Agency. As an example, Dang cited a
massive 1934 earthquake that wiped out 150 years of steady height increase in a few moments.

There’s more than one way to measure a mountain.

Last year, a Nepalese team set up a satellite navigation marker on Everest’s peak to gauge its
exact position via GPS satellites. A Chinese team undertook a similar mission this spring,
though it used the Chinese-made Beidou constellation of navigation satellites, along with other
equipment.

At the same time, Nepalese crews took measurements with modern, laser-equipped versions of
instruments called theodolites, first used to gauge the mountain’s height in 1856 by measuring
angles using trigonometry.

The Nepalese team also used ground penetrating radar to measure the amount of snow and ice
that sits on top of its highest rock.

Measuring the height above sea level has always been tricky because ocean levels vary
considerably depending on tides, magnetism and other factors. Rising sea levels are creating
another factor for future measurements.

https://www.thehindu.com/profile/photographers/REUTERS/
https://www.thehindu.com/static/content/edm/science/index.html
https://www.thehindu.com/news/international/nepal-china-announce-revised-height-of-mount-everest-as-884886-metres/article33278185.ece
https://www.thehindu.com/news/international/nepal-china-announce-revised-height-of-mount-everest-as-884886-metres/article33278185.ece
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As measured from the Earth’s core, Ecuador’s Mount Chimborazo is the world’s highest,
standing more than 2,072 meters (6,800 feet) above Everest. Because the Earth bulges in the
middle, mountains along the equator are farther from the core.

Measuring from the foot of the mountain to the peak, Hawaii’s Mauna Kea is the tallest. Most of
it, however, is under the sea.

You have reached your limit for free articles this month.

Already have an account ? Sign in

Start your 14 days free trial. Sign Up
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Suresh Nambath

Please enter a valid email address.

Here are some of the most interesting research to have appeared in top science journals last
week
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Source : www.thehindu.com Date : 2020-12-28

HAZARDOUS IDEAS FOR THE HIMALAYAS
Relevant for: Geography | Topic: Mountains, changes therein and in Flora & Fauna and the Effects of such

changes

An aerial view of Nepal’s earthquake-hit Barpak area on May 3, 2015.   | Photo Credit: PTI

In an article published on the website of the Central Committee of the Communist Youth
League, China announced that it is planning to build a major hydropower project as a part of its
14th Five-Year Plan (2021-25), on the Yarlung Zangbo River, in Mêdog County in Tibet. The
hydropower generation station is expected to provide 300 billion kWh of electricity annually. The
Chinese authorities say the project will help the country realise its goal of reaching a carbon
emission peak before 2030 and carbon neutrality before 2060.

As speculation about this news began floating around in Mêdog County, not far from Arunachal
Pradesh, Indian counterparts were quick to reiterate their plans to dam the Himalayas on this
side of the border. India is reportedly considering a 10-GW hydropower project in an eastern
State.

Also read | ‘Carefully monitoring’ Brahmaputra amid China dam plans, says India

In this mad rush of one-upmanship, both countries ignore how unviable such ‘super’ dams
projects are, given that they are being planned in an area that is geologically unstable. It is high
time that India and China sat together to deliberate on the consequences of such misadventures
in an area where massive earthquakes are bound to take place.

Over the past 20 years, both China and India have been competing with each other to build
hydroelectric dams in this ecologically fragile and seismically vulnerable area. There are two
hydropower projects in the works in Arunachal Pradesh on the tributaries of the Brahmaputra:
the 600 MW Kameng project on the Bichom and Tenga Rivers and the 2,000 MW Subansiri
Lower Hydroelectricity Project. On the other side of the border, China has already completed 11
out of 55 projects that are planned for the Tibetan region. In executing these hydroelectric
projects at a maddening pace, the two countries overestimate their economic potential and
grossly underestimate the earthquake vulnerability of the region.

Consider this: High seismic zones coincide with areas of high population concentration in the
Himalayan region where landslides and glacial lake outburst floods are common. About 15% of
the great earthquakes of the 20th century (with a magnitude of more than 8) occurred in the
Himalayan region. The northeast Himalayan bend has experienced several large earthquakes of
magnitude 7 and above in the last 100 years, more than the share from other parts of the
Himalayas.

Also read | Mega dam plan leads to fury at Assam border

The 1950 earthquake just south of the McMahon Line was of 8.6 magnitude. It was the largest
continental event ever recorded, and devastated Tibet and Assam. The earthquake killed
thousands, and caused extensive landslides, widespread land level changes and gaping
fissures. It resulted in water and mud oozing in the Himalayan ranges and the upper Assam
valley. This dammed the rivers. Later the dams were breached generating flash floods in the
downstream sides, seriously silting the drainage systems. The earthquake was felt over an
extensive area comprising parts of India, Tibet, erstwhile East Pakistan and Myanmar. This
event gives us grim pointers of what we can expect in the north-eastern bend of the Himalayas if
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a similar event was to take place in the background of the fast-developing hydro projects.

To take a more recent example, the 2015 Gorkha earthquake of magnitude 7.8 in central Nepal
resulted in huge losses in the hydropower sector. Nepal lost about 20% of its hydropower
capacity consequent to the earthquake. About 30 projects with a capacity of 270 MW, mostly
located along the steep river valleys, were damaged. The cost of physical damage is calculated
to be about $200 million. The study published in a 2018 paper in Geophysical Research Letters,
by Wolfgang Schwanghart and others, for example, is quite revelatory on the earthquake-borne
damage sustained by hydropower projects in Nepal. The main mechanisms that contributed to
the vulnerability of hydropower projects were found to be landslides, which depend on the
intensity of seismic ground shaking and slope gradients.

Heavy siltation from giant landslides expected in the project sites and headwater region from
future earthquakes will severely reduce the water-holding capacity and life expectancy of such
dams. Even without earthquakes, the steep slopes made of soft rocks are bound to slide due to
deforestation and road-building. These activities will get intensified as part of the dam-building
initiatives. Desilting of dams is not an economically viable proposition and is technologically
challenging. From these perspectives, the northeast Himalayan bend with its deep gorges is the
most unsuitable locale within the Himalayas for giant dams. Also, we do not know how
reservoirs with their water load would alter the existing stresses and strains on the earth’s crust
in the long term, impacting the frequency of earthquakes and their mechanisms.

Also read | Previously unknown faults at the foot of the Himalaya discovered

The Himalayan range is a transnational mountain chain and is the chief driver of the Asian
climate. It is a source for numerous Asian river systems and glaciers which are now under the
threat of degradation and retreat due to global warming; these river systems provide water for
billions of people. This legacy of humanity has now become highly contentious with territorial
disputes between two nuclear powers — India and China. The ongoing low-level military
confrontations between these two countries have led to demands for further infrastructural
development on both sides, including all-weather roads, much to the peril of regional biodiversity
and the livelihoods of the indigenous population.

In a recent article in Nature, Maharaj K. Pandit, a Himalayan ecologist, says in recent years, the
Himalayas have seen the highest rate of deforestation and land use changes. He suggests that
the upper Himalayas should be converted into a nature reserve by an international agreement.
He also says the possibility of a Himalayan River Commission involving all the headwater and
downstream countries needs to be explored.

Rather than engaging in unsustainable dam-building activities, India and China, the major
players in the region, would be well advised to disengage from military adventurism and seek
ways of transforming this ‘roof of the world’ into a natural reserve for the sake of humanity.
Carbon neutrality should not be at the expense of the environment.

C.P. Rajendran is Adjunct Professor at the National Institute of Advanced Studies, Bengaluru
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THANKS TO LA NIÑA, INDIA SAW HARSHER WINTER,
CYCLONES IN 2020

Relevant for: Geography | Topic: Indian Climate including Monsoons

La Niña, which played crucial part in severe winter conditions in north India, is likely to prevail for
next 6 months

La Niña seemed to have played a critical role in influencing the country’s weather in 2020 which
was a second consecutive year of above normal rainfall with below normal temperatures in the
winter and less occurrence of heatwaves.

The year also saw formation of five cyclones in the seas along eastern and western sides. Of
the five, four were “severe cyclonic storms" and above.

La Niña conditions played an important factor in having a good monsoon and severe winter
conditions in parts of north India.La Niña is associated with the cooling of the Pacific waters—El
Niño is antithesis to it. It is generally observed that a La Niña year also receives good rainfall
and winter temperatures are lower than normal.

December to February are peak winter months in the country. The severe cold day conditions in
parts of north India that began in December of 2019 also continued in January this year, India
Meteorological Department (IMD) director general M. Mohapatra said.

The trend of cold to severe cold day conditions also continued later in October, November as
well December. Several parts of north India recorded below normal temperatures from October
to December, he said.On the other hand, the summer also saw few instances of heat waves that
affect large portions of the country from April to June, Mohapatra added.

He attributed the low frequency of heatwaves to frequent western disturbances—cyclonic
circulation that originates in the Mediterranean Sea, traverses across Central Asia, and brings
non-monsoon rains to northwest India during the winters.

This year, the frequency of western disturbances was unusually high and continued even during
the summer. The year 2020 was also the third to record highest precipitation in the last 30 years.

Southwest Monsoon arrived over Kerala on 1 June, its normal onset date. The official monsoon
season starts from 1 June to 30 September.The country received 109% rainfall of the Long
Period Average (LPA) with three of four months—June (118%), August (127%) and September
(104%)—witnessing above normal rainfall, while July recorded (90%) deficient rainfall.
Generally, the country receives maximum rainfall in July and August.

One of the main features of the monsoon was the rainfall in August. The month saw five low
pressure areas (cyclonic circulations) that brought large amount of rainfall over central India.

Mohapatra said La Niña conditions are likely to prevail for the next six months.

The IMD in its winter forecast for December 2020 and January February 2021 also predicted
below normal temperatures in north India.
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