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SPIRAL GALAXY BARS MAY PREVENT NEW STARS
Relevant for: Geography | Topic: The Earth and the Solar System

Long haul: “We believe it will take a few million years for the bar to evacuate the gas that forms
stars,” says Koshy George.   | Photo Credit: Koshy George

Stars are fundamental building blocks of galaxies and the seeds of these stars are clouds of
cosmic dust and gas. Stars are scattered all around the galaxies, and the galaxies themselves
are of different types: star-forming spiral galaxies and non-star-forming lenticular and elliptical
galaxies. In some spiral galaxies, the stars move in elongated orbits near the centre so that,
from far, this portion appears like an illuminated bar. Nearly two-thirds of the disc galaxies in the
local universe are found to have this bar structure. “Stellar bars in galaxies are clearly visible in
early images taken by photographic plates, and are known to exist in galaxies from early
observations of galaxies,” says Koshy George from Ludwig-Maximilians University in Munich,
Germany, who has recently co-authored a paper on barred galaxies.

The Milky Way is a barred spiral galaxy. Since not all spiral galaxies have bars, the role of bars
– why they exist, what triggers their formation and whether they foster star formation are
interesting questions. Some barred galaxies have shown a higher concentration of newly formed
stars, suggesting that the bar nurtures star formation. The present work studies four such barred
galaxies out of which three, in fact, appear to prevent stars from forming at their central region
covered by the length of the bar. “These are all interesting topics of research, and many people
around the world are working on that topic,” says Dr. George in an email to The Hindu.

What causes a galaxy to be star-forming or not is a puzzle, with the prevailing idea being that
star-forming galaxies are converted into non-star-forming galaxies through some mechanism.
“[In this paper] we try to understand the role of the stellar bar in quenching star formation in the
central region of spiral galaxies,” says Dr. George, about the paper describing the work which is
accepted for publication in Astronomy and Astrophysics. The work is done in collaboration with
scientists from Indian Institute of Astrophysics and Christ University, Bengaluru.

Using data from multiple telescopes, including the Very Large Array, New Mexico, in the US, the
IRAM 30 metre telescope, Sierra Nevada, Spain, Sloan Digital Sky Survey etc, the authors study
the gas content and star formation along the bar region of four barred spiral galaxies.

In three of the four observed galaxies, they find that the region covered by the length of the bar
does not have enough gas (Hydrogen in the atomic form and molecular hydrogen, which is
believed to condense and form stars). “We understood this observation as evidence for the bar
redistributing the gas in the central region of these spiral galaxies,” says Dr. George. “This is
almost like the central regions of whirlpool we see in rivers. There is a cavity formed in the
central region with no gas and stars,” he explains.

The researchers do not see the same depletion of gas and stars in the fourth galaxy. The
reason, they believe is that this galaxy does not have an old enough bar. “We believe it will take
a few million years for the bar to evacuate the gas that forms stars,” says Dr. George. The bar is
a complex and dynamic structure and the paper adds an interesting angle by suggesting this
method in which it prevents star formation.

“This is probably the tip of the iceberg. We are presenting this as a case for the first time in an
evolutionary sequence of four barred galaxies. More statistical samples are needed (which is
currently lacking) with new observations from radio to ultraviolet wavelength for more galaxies,”

https://www.thehindu.com/profile/photographers/Koshy-George/
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he says.
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The researchers assessed the heart scans of 305 adult patients
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SCIENCE OF MONSOONS: THE HINDU EDITORIAL ON
NEED FOR BETTER WEATHER FORECAST

Relevant for: Geography | Topic: Indian Climate including Monsoons

The southwest monsoon 2020 has officially drawn to an end with the India Meteorological
Department (IMD) declaring a withdrawal of the associated winds and rainfall pattern from India
on Wednesday. The over 8% surplus this year has surpassed the IMD’s estimates. For the first
time since 2010, India got more than 100% of its long period average (LPA) of 88 cm in
consecutive years. Last year the country saw record rainfall of 110% of the LPA, the highest in a
quarter century. India has never got over 105% of the LPA in consecutive years in at least 30
years, according to records available since 1988 on the IMD website. Meteorologists often
speak of two or three decade ‘epochs’ of rainfall variation. Since 2000, India was in a low patch
with several drought years and had barely a handful of above normal or excess rainfall. In that
light, the two years of a munificent monsoon could signal a possible return to a rainy epoch.
While it could mean more rain, it also implies floods, overflowing dams, landslides and loss of
lives. Moreover, surplus rains are not evenly distributed in time and space. Therefore, much like
there are attempts to improve flood forecast warnings — especially the short-term ones — there
ought to be commensurate efforts by authorities and infrastructure agencies to prepare for the
environmental and ecological impact of excess rain. This year the IMD undertook a long-due
revision of the onset and withdrawal dates of the monsoon in India. By this reckoning, the
monsoon’s normal withdrawal date was October 15. Historically, this has always been a
statistical average and the actual withdrawal is usually within a few days of this. However, this
year the withdrawal has been extremely delayed. Factoring in these changes must become a
key part of a State and city’s disaster management preparedness.

The southwest monsoon’s withdrawal also heralds the advent of north-easterly winds that bring
in the northeast monsoon to parts of peninsular Andhra Pradesh and Tamil Nadu. While
significant to the agriculture there, the northeast monsoon contributes 10%-12% of India’s
annual rainfall, against the southwest monsoon’s 75%-80%. That, and its limited geographic
spread has meant that the northeast monsoon is not showered with as much research attention.
However, studies show that northeast monsoon rainfall displays significant variation and climate
models are fairly inaccurate in their forecasts of its unfolding over the subcontinent. There have
been significant investments in super computing infrastructure to simulate weather as well as to
tune forecasts to go beyond just giving rainfall estimates and factor in the potential damage of
floods and cyclones. Building on these, scientists must also put in more effort and design
research programmes that better analyse the vagaries of the northeast monsoon. Along with
more understanding of how climate is changing locally, India needs better science to prepare
more effective disaster management plans and improve resilience in a warming world.
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From the abrogation of the special status of Jammu and Kashmir, to the landmark Ayodhya
verdict, 2019 proved to be an eventful year.
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LESSONS FROM LADAKH’S GLACIAL LAKE
OUTBURST

Relevant for: Geography | Topic: Various Landforms, Changes Therein and the Effects of Such Changes

Being prepared: The thawing of ice cores may accelerate in the future due to global warming,
and there is an urgent need of better risk assessment and early warning.   | Photo Credit:
Marcus Nüsser

In August 2014, a glacial lake outburst flood hit the village of Gya in Ladakh, destroying houses,
fields and bridges. Using remote sensing data, researchers from Germany have mapped the
evolution of Gya glacial lake and note the cause of the flood. In a paper recently published in
Natural Hazards, the team notes that this case study “illustrates the problem of potentially
hazardous lakes being overlooked.”

Most interesting was finding the cause of the flood — it was not a spillover but rather a tunnelling
drainage process. “Imagine a bucket full of water. It can overflow when you drop a stone, or the
water can drain if there is a hole under the bucket. Similarly, here the flooding did not happen
due to the spillovers due to an avalanche or landslide, rather there was a thawing of the ice
cores in the moraine [a field of dirt and rocks that have been pushed along by the glacier as it
moves] which drained through the subsurface tunnels,” explains Ravi Baghel from the South
Asia Institute, Geography department, Heidelberg University, and an author of the paper.

The team notes that such thawing of ice cores may accelerate in the future due to global climate
change, and there is an urgent need to use multiple methods for better risk assessment and
early warning.

“It is almost certain that other glacial lake outburst floods will happen all over the Indian
Himalaya. However, not all of these events have catastrophic outcomes. It largely depends on
urban planning, the size of the lake, the distance between the lake and affected villages, the
valley section and some more aspects. In some cases, cloudbursts can also trigger glacial lake
outburst flood events like in the Kedarnath disaster in 2013,” explains the lead author Marcus
Nüsser from the Heidelberg Centre for the Environment in an email to The Hindu.

He adds that in different sections of the Himalaya the occurrence of such floods has received
different attention.

“While these events have been regarded as a major risk in the central Himalayan region
including Sikkim, the arid Trans-Himalayan regions of Ladakh have received attention only
recently. Here the glaciers are located at high altitudes not lower than 5,200 m and most glaciers
are of small size. Likewise, the glacial lakes are quite small in size. In the case of the Gya lake
at 5,400 m, the lake is almost always ice-covered, even during summer,” writes Dr. Nüsser.

The team adds more bathymetric studies are needed to analyse lake volumes, and it is
important to regularly monitor lake development and dynamics. New, sophisticated technologies
can also be put to use to understand the stability of the moraines that dam the lake. “However, it
is definitely not only a question of technology but also of land use planning and accessibility,” he
concludes.

This article is available only to our subscribers.
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REPORT SOUNDS AN ALARM ON ONGOING DECLINE
OF U.S. CORAL REEFS
Relevant for: Geography | Topic: Islands & Coral Reefs, changes therein and in Flora & Fauna and the Effects of

such changes

A coral reef ecosystem is pictured at Palmyra Atoll National Wildlife Refuge in the Pacific
Remote Islands Marine National Monument in the Pacific Ocean south of Hawaii, US in this
undated handout photo obtained by Reuters September 27, 2017.   | Photo Credit: REUTERS

 

A first of its kind assessment of coral reefs in U.S. waters is again sounding the alarm over the
continued decline of these sensitive underwater ecosystems, which scientists deem essential to
the health of the world’s oceans amid the environmental effects posed by human activity and
climate change.

The report, released Tuesday by the National Oceanic and Atmospheric Administration and the
University of Maryland, took stock of the health of coral reefs under U.S. jurisdiction, from Guam
and Hawaii in the Pacific to Florida and the U.S. Virgin Islands in the Atlantic.

“Our work in the Pacific and Atlantic Oceans shows a dire outlook for coral reef ecosystem
health, from warming ocean waters, fishing, disease, and pollution from the land,” said Heath
Kelsey, director of the University of Maryland Center for Environmental Science.

The reefs off the Florida coast are the country’s most degraded, with perhaps as little as 2%
remaining, officials said.

When healthy, coral constitute breathtaking underwater colonies of tiny organisms, known as
polyps, whose hardened skeletons form clumps or fingerlings of underwater rock known as
reefs. The profusion of life they support, including fish and other aquatic creatures, is an
important component of the marine ecosystem.

The reefs are natural barriers to storm surges, particularly in regions susceptible to hurricanes.

And they also are important to coastal economies that depend on tourism, marine aquaculture
and commercial fishing - the so-called blue economy that depends on the conservation of ocean
resources to help sustain livelihoods from the sea.

Coral reef taller than Eiffel Tower found in Australia

“The economic impacts of coral reefs in the United States are around $3.4 billion annually. So
this is really of great importance to our nation,” said retired Navy Rear Adm. Tim Gallaudet, an
assistant secretary at NOAA.

Officials said it was the first time that a nationwide assessment was conducted, despite years of
concern over the health of coral reefs, not just in the U.S. but around the world. Some studies
say more than half of the world’s reefs have been lost, and that more are in danger.

The status report used data collected between 2012 and 2018 and classified regions as “very
good,” “good,” “fair,” “impaired,” and “critical.” While the report says the condition of most coral

https://www.thehindu.com/profile/photographers/REUTERS/
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reef regions in the United States was “fair,” it added that sewage, lawn chemicals and other
pollutants that flow into the oceans pose potentially catastrophic threats to their survival.

That threat is most pronounced in waters off South Florida, from the Keys to north of Palm
Beach. The regions is one of the country’s densest population centers with a population of more
than 9 million. “It shouldn’t be surprising. There’s an immense population of people living in
close proximity to those reefs,” said Jennifer Koss, the director of NOAA’s coral reef
conservation program.

New coral species discovered on seabed marked for deep-sea mining

But even in more remote oceans where human interaction is limited, coral reefs remain under
threat because of climate change, which has caused oceans to warm and make some coastal
areas inhospitable to delicate coral.

“Climate change is the single biggest threat to shallow water coral reefs in the U.S. and
worldwide,” said Kelsey of the University of Maryland. The report, its authors signaled, is meant
to be a call to arms.

“This report represents a snapshot of reef condition and is a great resource for communities and
decision-makers throughout the nation. We hope the report starts a dialogue about the various
factors and potential solutions to the threats affecting coral reefs,” Koss said.

Most U.S. territories were designated as “fair,” including those in Hawaii and Puerto Rico. Reefs
were in American Samoa and the most remote areas of the Pacific were in “good condition.”
Florida reefs were said to be in “impaired” condition.

Officials in the state of Florida have become more mindful of the streams of pollution flowing into
its coastal waters and the harm they can do to coral. The pollutants also have been blamed for
red tides and other ecologically devastating algae blooms.

A bipartisan federal bill cosponsored by lawmakers from Hawaii and Florida — two of the states
with the highest stakes on the matter — would provide federal funding to help restore and
manage the nation’s reefs.
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Scientifically called Nasikabatrachus sahyadrensis,it is listed as endangered in the IUCN Red
List of Threatened Species
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ARUNACHAL RECORDS BEST SEX RATIO, MANIPUR
THE WORST

Relevant for: Geography | Topic: Indian Demography including Tribes

Arunachal Pradesh recorded the best sex ratio in the country, while Manipur recorded the worst,
according to the 2018 report on “Vital statistics of India based on the Civil Registration System”
published by the Registrar-General of India.

Sex ratio at birth is the number of females born per 1,000 males.

Arunachal Pradesh recorded 1,084 females born per thousand males, followed by Nagaland
(965) Mizoram (964), Kerala (963) and Karnataka (957). The worst was reported in Manipur
(757), Lakshadweep (839) and Daman & Diu (877), Punjab (896) and Gujarat (897).

Delhi recorded a sex ratio of 929, Haryana 914 and Jammu and Kashmir 952.

Six absentees

The ratio was determined on the basis of data provided by 30 States and Union Territories as
the “requisite information from six States namely Bihar, Jharkhand, Maharashtra, Sikkim, Uttar
Pradesh and West Bengal is not available”, the report said.

The number of registered births increased to 2.33 crore in 2018 from 2.21 crore registered births
the previous year. “The level of registration of births has increased to 89.3% in 2018 from 81.3%
in 2009,” the report said.

The prescribed time limit for registration of birth or death is 21 days. Some States, however,
register the births and deaths even after a year.

The birth or death certificate is issued free of charge by the Registrar concerned if reported
within 21 days. If reported within 21-30 days, it can be registered on payment of the prescribed
fee. If the duration is more than 30 days but within a year, it can be registered with the written
permission of the prescribed authority and on production of an affidavit made before a notary
public or any other officer authorised by the State government and on payment of a fee.

“Births and deaths reported after one year of occurrence shall be registered only on an order of
the Magistrate of the First Class after verifying the correctness and on payment of the prescribed
fee,” the report said.
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Source : www.indianexpress.com Date : 2020-11-23

SECURING INDIA’S DAMS
Relevant for: Geography | Topic: Distribution of key natural resources - Water Resources incl. Rivers & related

issues in world & India

Dams have been at the centre of Indian life for several decades and a part of the faith since
eons. When the celestial Ganga came crashing onto earth, its ferocity would have broken the
planet into smithereens had it not been Lord Shiva who dammed its flow in his locks and saved
the planet.

In today’s time, the world has been a witness to a dam’s power. When the Three Gorges Dam
over the Yangtze became functional, it slowed the earth’s rotation by 0.06 microseconds. It is
this power of dams that both impresses us and intimidates us.

Dams, while being the vault of India’s progress and prosperity, also threaten human life and
property. The historic decision by the present government of granting approval to Phase 2 and 3
of DRIP (Dam Rehabilitation and Improvement Programme) at a project cost of Rs 10,211 crore
is a step in the direction of water security, resilience against hazards and emergency action
planning of the dam infrastructure around the country.

In terms of the number of dams in the world, India ranks third after China and the US, with
nearly 5,745 projects. While 973 dams, or 18 per cent of the total number, are 50 to 100 years
old, 2,992, or 56 per cent, are aged between 25 and 50. The age of these dams is what makes a
robust dam safety policy an absolute necessity, as any kind of mishap has the potential to leave
a trail of destruction in its wake. It was the cataclysmic event of the 1979 Machchhu Dam
disaster in Gujarat’s Morbi district, resulting in the untimely death of scores of people, that
served as a wakeup call for dam safety and security in the country.

The committee formed to investigate the disaster recommended clear guidelines for dam safety
protocols along with an implementing body to oversee the same. Thus, DRIP was born and
since then it has guarded the nation from impending disasters. Among the towering
achievements of DRIP are the rehabilitation of 207 structures in six years, numerous dam break
analysis, the preparation of emergency action plans, training of professionals and strengthening
of institutions.

Currently, 18 states are serviced by DRIP’s flagship project DHARMA (Dam Health and
Rehabilitation Monitoring) capturing nearly 85 per cent of data of 5,000 plus dams across the
country. While DRIP Phase 1 was doing truly stellar work according to its mandate of providing
dam safety since 2012, a third-party evaluation recommended the initiation of new phases. The
decision taken by the government on October 29 is in the direction of implementing the
recommendation.

DRIP will be implemented over a period of 10 years in two phases — each of six years with two
years overlapping from April 2021 to March 2031. The upcoming phases will bolster its
operational mandate of dam safety like structural integrity, surveillance and maintenance,
instrumentation and monitoring etc. In spirit, DRIP is the actualisation of the principles and
guidelines laid down by the Dam Safety Bill, 2019, which has already been passed by the Lok
Sabha and is soon to be presented in the Rajya Sabha.

The new phase of DRIP has a vibrant mix of federalism and “atmanirbharta” weaved into it.
Being a state subject, the management of water has always been a contentious subject. The
ownership and management of water has been vested in states. However, the exceptional work
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done by DRIP has been able to erase any discomfort that the states might feel with relation to
dam management and maintenance.

Of the total budget for the second and third phases of DRIP, Rs 7,000 crore will come from
external assistance — the World Bank and the Asian Infrastructure Investment Bank — while
the balance Rs 3,211 crore will be borne by the concerned implementing agencies. The idea of
revenue generation component of Rs 408 crore in the budget came from Prime Minister
Narendra Modi during briefing sessions in order to make dams self-sustaining or “atmanirbhar”.

With emphasis on weekend tourism, water sports, fisheries, solar power and other allied
activities, a perfect balance between structural resilience and economic resilience of dams has
been envisioned through the project. Dam disasters are seen as matters of national shame —
they not only lead to human tragedy but also devastate the ecology. Thus, it is important that
India becomes a leader in dam safety, which DRIP Phase1 and 2 will certainly be achieving in
the coming days.

There are many aspects of national security that common people are unaware of. One of them
is the safety and maintenance of dams. These are silent warriors who labour to keep the country
safe, store our precious commodity and add power to our fight against water scarcity. The
expansion of DRIP is a reward for their fight, a token of appreciation from the government for
keeping its people safe and ensuring that they sleep in peace, knowing that our waters are
safeguarded and our tomorrow has been secured.

The writer is Union Minister of Jal Shakti
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‘SEA SPARKLE’ HAS AFFECTED MARINE FOOD
CHAIN: CMFRI
Relevant for: Geography | Topic: Islands & Coral Reefs, changes therein and in Flora & Fauna and the Effects of

such changes

Cause for concern:The Karnataka coast has been witnessing ‘sea sparkle’ for the past
month.H.S. MANJUNATH  

The bloom of Noctiluca Scintillans , commonly known as “sea sparkle” that the Karnataka coast
has been witnessing since about a month, has displaced microscopic algae called diatoms,
which form the basis of the marine food chain. This has deprived food for the planktivorous fish,
scientists from the Central Marine Fisheries Research Institute (CMFRI), Mangaluru, have said.

The bioluminescent Noctiluca Scintillans also brightened the sea water during night. CMFRI’s
Principal Scientist and Mangaluru Centre Head Prathibha Rohit told The Hindu the toxic blooms
of N. Scintillans were linked to massive fish and marine invertebrate kills. Though the species
does not produce a toxin, it was found to accumulate toxic levels of ammonia, which is then
excreted into the surrounding waters, possibly acting as the killing agent in blooms.

The ammonia makes N. Scintillans unpalatable for most creatures. Only jellyfish and salps were
known to prey on it. N. Scintillans grazes on other micro-organisms such as larvae, fish eggs,
and diatoms. But the unicellular phytoplankton that live inside it can photosynthesise, turning
sunlight into energy. They help their host cell survive even when food was scarce. Thus, N.
Scintillans acts as both a plant and an animal, Dr. Rohit said.

She said field studies by the CMFRI in the Arabian Sea off the Karnataka coast since a decade
showed widespread blooms of the green dinoflagellate, N. Scintillans . Blooms were witnessed
on September 8 this year while in September 2018 too such bioluminescence was witnessed
along the Someshwara beach in Dakshina Kannada and Mattu in Udupi. This year, however, the
intensity and vastness of the bloom close to the shore was observed by many.

Plankton bloom

Dr. Rohit said plankton bloom was reported when the density of plankton would be more than
1,00,000 cells per m3. Bioluminescence was the production and emission of light by a living
organism and occurs due to a chemical reaction, involving a light-emitting molecule and an
enzyme, called luciferin and luciferase.
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SINGLE POINT INFORMATION SOURCE ON CLIMATE
ACTION “INDIA CLIMATE CHANGE KNOWLEDGE
PORTAL” LAUNCHED

Relevant for: Geography | Topic: Indian Climate including Monsoons

Ministry of Environment, Forest and Climate Change, Shri Prakash Javadekartoday launchedthe
“India Climate Change Knowledge Portal”.

Expressing happiness over the web portal launch, Shri Javadekar said portal will be a “single
point Information resource” which provides information on the different climate initiatives taken
by various Line Ministries enabling users to access updated status on these initiatives.

Shri Javadekar informed at the virtual event that India has practically achieved its Pre-2020
Climate Action targets and said though historically India is not responsible for emissions, India,
under the dynamic leadership of Prime Minister Shri Narendra Modi is leading the world on
ClimateAction.

Happy to inform that India has practically achieved its Pre-2020 #ClimateAction targets.
Although India is not responsible for historical emissions, India, under the dynamic leadership of
PM @narendramodi ji, is leading the world on #ClimateAction @moefcc
pic.twitter.com/05JN8e5Jla

The portal captures sector-wise adaptation and mitigation actions that are being taken by the
various line Ministries in one place including updated information on their implementation.The
knowledge portal will help in disseminating knowledge among citizens about all the major steps
Government is taking at both national and international levels to address climate change issues.

The eight major components included in the knowledge portal are:

1.        India’s Climate Profile

2.        National Policy Framework

3.        India’s NDC goals

4.        Adaptation Actions

https://twitter.com/hashtag/ClimateAction?src=hash&ref_src=twsrc%5Etfw
https://twitter.com/narendramodi?ref_src=twsrc%5Etfw
https://twitter.com/hashtag/ClimateAction?src=hash&ref_src=twsrc%5Etfw
https://twitter.com/moefcc?ref_src=twsrc%5Etfw
https://t.co/05JN8e5Jla
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5.        Mitigation Actions

6.        Bilateral and Multilateral Cooperation

7.        International Climate Negotiations

8.        Reports & Publications

 

Web Portal link:      https://www.cckpindia.nic.in/ 

 

***

GK.
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The eight major components included in the knowledge portal are:

1.        India’s Climate Profile

2.        National Policy Framework

3.        India’s NDC goals

4.        Adaptation Actions

5.        Mitigation Actions

6.        Bilateral and Multilateral Cooperation

7.        International Climate Negotiations

8.        Reports & Publications
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