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NOTE: Please remember that following ‘answers’ are NOT ‘model answers’. They
are NOT synopsis too if we go by definition of the term. What we are providing is
content that both meets demand of the question and at the same time gives you extra
points in the form of background information.
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General Studies Paper - |

TOPIC: Modern Indian history from about the middle of the eighteenth century until the
present- significant events, personalities, issues.

Q) The Utilitarian interpretation of Indian Civilization by the British has resulted in distortion
of Indian history, the effects of which can be still felt today. Comment. (250 words)

Early India, by Romila Thapar, Chapter-Perceptions of the past.
Directive word

Comment- here we have to express our knowledge and understanding of the issue and form an
overall opinion thereupon.

Key demand of the question

The question wants us to discuss whether the Utilitarian interpretation of Indian Civilization by the
British has resulted in distortion of Indian history, and if yes, then how its impact can still be felt
today. We have to justify our opinion why presenting proper and valid facts, arguments and
examples.

Structure of the answer

Introduction— write a few introductory lines about the utilitarian interpretation of the Indian
civilization. e.g it drew from the utilitarian, legalistic philosophy current in Britain at that time and
was largely critical of the Indian culture.

Body-

e Discuss the utilitarian interpretation of Indian Civilization by the British in detail. e.g it was
largely the contribution of this writing on India but based in Britain. This interpretation is
best represented in the Waves of James Mill and Thomas Macaulay. James mill divided the
Indian passed into Hindu civilization, Muslim civilization, and the British era. This division
has got deeply embedded in the consciousness of those who study Indian history and it
prevails to this day. It is at the root of the ideologies of current religious nationalism and
plays a huge role in the politics of India.

e Indian civilization was said to be lacking in the values of rational thought and individualism.
A critical attitude towards Indian education and learning was adopted. This resulted in
undermining the traditional knowledge, culture and learning methods. Western ideas and
models of education were enforced on the Indian population without any regard for the
unequal capacities and access to such education system etc.

Conclusion- Based on your discussion, form a fair and a balanced conclusion on the given issue.

Utilitarian interpretation of Indian civilization:-

= English utilitarianism was an offshoot of the western liberal ideas. Throughout the years of his involvement in the
colonial administration of India from 1819-1835 in the East India company , James Mill persistently held a
conviction that India needed enlightenment and progress. Mill applied his utilitarianism and theory of progress
to justify the British rule in India.

= Mill condemned Indian culture as irrational and inimical to human progress. Mill first formulated a
periodization of Indian history into Hindu, Muslim and British periods.

= Mill's History was essential to the creation of the ideological division between Britain and India in terms of
progress and civilization. It depicted India as a vacant and stagnant place with a civilization that was steadily
declining.

*= As the colonizing mission progressed, the British used Mill’s representation as evidence that India and its
people had not reached its proper historical maturation and so could not participate in representational
government, which ensured freedom and rights.
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= British believed India to be civilized under the British footage. Indian civilization was branded by most of the
liberal ideas as backward looking. The Englishmen took on themselves the task of taking India on course of
modernity .Indians were to be taught the virtues of self government.

= The English utilitarianism in India took roots under such paternalistic attitudinal context. They saw Indian people
held in bondage by despotic rulers, archaic economic relations and by religion steeped in superstition .So they
set about to reform the Indians and the colonial system.

= Bentick’s administrative reforms were in line with utilitarian theory but with deference to local conditions and in
harmony with his own military sense of command. In Bengal the collector was made the real head of his district
by the addition of civil judgeship to his magistracy. He was also disciplined by the institution of commissioners to
superintend him. The judiciary was overhauled with the same eye to a chain of authority.

= Indian civilization was said to be lacking in the values of rational thought and individualism. A critical attitude
towards Indian education and learning was adopted. This resulted in undermining the traditional knowledge,
culture and learning methods. Western ideas and models of education were enforced on the Indian population
without any regard for the unequal capacities and access to such education system etc.

Topic: The Freedom Struggle- its various stages and important contributors /contributions from
different parts of the country.

Q) Discuss the contribution of India to war efforts during world war 1 ? How was India awarded
by the British for war efforts ? (250 words)

Hindustantimes
Why this question

The article highlights the role played by Indian soldiers in liberating Palestine from turkish hold
during world war 1. The contribution of Indian soldiers to war efforts on World war 1 is often
unrecognised and has come to the forefront only in recent years. This makes it one of the lesser
asked questions, yet quite important for history section of GS1.

Key demand of the question
The question expects us to answer the following points for this question

e The situation in India at the time of world war and the response of INC to India’s
participation in world war 1

e The detailed summary of how Indian army contributed to war efforts in World war 1

e The response of the British post the war — whether they made any efforts for granting self
government to India post the war

Directive word

Discuss — Here, your discussion should bring out the situation prevailing in India during world war 1,
the conditions for support if any, and the detailed contribution of Indian soldiers to world war 1.

Structure of the answer

Introduction — mention that when war broke out in 1914, India was in a state of growing political
unrest. The Indian National Congress had gone from being a group that simply discussed issues to a
body that was pushing for more self-government. Before the war started, the Germans had spent a
great deal of time and energy trying to stir up an anti-British movement in India. Many shared the
view that if Britain got involved in a crisis somewhere in the world, Indian separatists would use this
as an opportunity to advance their cause.

Body

e Mention that these fears were unfounded. When war was declared on August 4th, India
rallied to the cause. Those with influence within India believed that the cause of Indian
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independence would best be served by helping out Britain in whatever capacity India could
—including the Indian National Congress.

e Highlight the contribution of Indian soldiers in world war 1 — India made a huge contribution
to Britain’s war effort. It sent staggering numbers of volunteers to fight and die on behalf of
the allied forces. Almost 1.5 million Muslim, Sikh and Hindu men from regions such as the
Punjab, Uttar Pradesh, Maharashtra, Tamil Nadu and Bihar volunteered in the Indian
Expeditionary Force , which saw fighting on the Western Front, in East Africa, Mesopotamia,
Egypt and Gallipoli. Volunteering offered a chance to break through the caste system,
because becoming a soldier paid well and meant becoming part of the ‘warrior’ caste, which
gave high status. However, of these men, around 50,000 died, 65,000 were wounded, and
10,000 were reported missing, while 98 Indian army nurses were killed. The country also
supplied 170,000 animals, 3,7 million tonnes of supplies, jute for sandbags, and a large loan
(the equivalent of about £2 billion today) to the British government.

e Discuss how British government “rewarded” India for the war efforts — government of India
Act. Mention that because no substantial steps were taken for self government, Gandhi
responded with khilafat and non Cooperation movement

Conclusion — Mention that Indian contribution is often unrecognised and it is only recently that India
has started creating awareness of the role played by it in both world wars.

Background:-

= The First World War (1914-18) was a momentous event in world history. It also left a deep impact on India, which
was then under the British rule.

Contribution of India to world war 1:-

= Volunteering:-

* India made a huge contribution to Britain’s war effort. It sent staggering numbers of volunteers to fight and
die on behalf of the allied forces.

= Almost 1.5 million Muslim, Sikh and Hindu men from regions such as the Punjab, Uttar Pradesh,
Maharashtra, Tamil Nadu and Bihar volunteered in the Indian Expeditionary Force , which saw fighting on
the Western Front, in East Africa, Mesopotamia, Egypt and Gallipoli.

»= Volunteering offered a chance to break through the caste system, because becoming a soldier paid well and
meant becoming part of the ‘warrior’ caste, which gave high status.

=  Military:-

= |ndia contributed with more soldiers than Australia, Canada, New Zealand and South Africa combined. In
fact, every sixth soldier fighting for the Biritsh Empire was from the Indian subcontinent. Nearly 800,000
combatants took part in the war.

* Indian troops of the 15th Cavalry Brigade formed the largest component of allied forces that fought and
liberated Palestine from four centuries of despotic Turkish rule.

* |t was Indian jawans (junior soldiers) who stopped the German advance at Ypres in the autumn of 1914,
soon after the war broke out, while the British were still recruiting and training their own forces.

=  Financial help:-

* India provided Rs 457 crore or about £305 million to the war effort at the time. The contributions made
were in the nature of military expenditure for five years, financial contribution to the British treasury,
including Indian war loans, payment of interest on war loans, and contributions to various war funds, etc.

= Role of princely states:-
* The Maharaja of Mysore gave Rs 50 lakh towards the Indian war fund

= The Maharaja of Scindia gave to the government an interest-free loan of Rs 50 lakh. There were numerous
other contributions in cash and kind made by the Indian princes
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Lives lost:-

53,486 Indian soldiers lost their lives, 64,350 were wounded and 3,762 went missing or were imprisoned

Labour:-

Not just combatants, there were 43,737 men who worked in the Indian Labour Corps.

=  Ammunition:-

Within weeks of the war being declared, India also supplied 70,000,000 rounds of small arms ammunition,
600,000 rifles, motors and machine guns.

How did British reward India :-

Indian soldiers won 11 Victoria Cross honours, Britain’s highest military honour. Overall 13,000 medals were
won by the Indian Corps.

The British Cabinet in 1917, made a historic declaration setting out the goal of British government in India,
and the subsequent proposals were contained in Montague—Chelmsford report.

However India was not mentioned a single time as a top-of-mind association with the First World War among
the 1,215 UK survey respondents.

Having made huge sacrifices and demonstrated military valour equal to that of European soldiers, Indians
widely expected a transition to self-government but were dashed by the extension of martial law at the end
of the conflict.

British belied Indian expectations of self-rule. The oppressors remained oppressors, as demonstrated by
the Jallianwala Bagh massacre which was committed by a British official in 1919, a few months after the war
was over.

Topic: Events from 18t century such as industrial revolution, world wars, redrawal of national
boundaries, colonization, decolonization, political philosophies like communism, capitalism, socialism
etc.- their forms and effect on the society.

Q) Democracy in this world has come in waves. Explain this statement while also discussing
the status of democracy in the South Asia ? (250 words)

Indian express

Why this question

The article highlights the status of democracy in South Asia, it examines the problems faced by
democracy. The question would help you prepare how democracy has come in waves and the issues
and challenges faced by democracy today.

Key demand of the question

The question expects us to explain the spread of democracy, how democracy has spread in phases.
Next, we need to explain what democracy stands for and the status of democracy in the countries
of south Asia.

Directive word

Discuss — This is an all-encompassing directive — you have to debate on paper by going through the
details of the issues concerned by examining each one of them. You have to give reasons for both
for and against arguments.

Structure of the answer

Introduction — Explain that democracy has expanded in phases.
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Body

e Explain the 1st phase — when the ideas of French and American revolution were still taking
root and mention that in the first phase, the questions were limited to issues of political
equality, freedom and justice.

e Explain the 2nd phase which came alongside decolonisation. Explain how the newly
independent countries, adopted democracy, although not every country could succeed.

e Explain the 3rd phase — at the end of cold war when USSR disintegrated and several East
European countries became democratic

e Explain the 4th phase — Highlight that it started with Arab Spring.
e Explain the status of democracy in south Asia as discussed in the article
Conclusion — Discuss how the idea of democracy needs to be understood and implemented properly.

Background:-

= The world saw a huge wave of democratisation after World War Il. The newly-liberated states in Latin America,
Africa and Asia adopted democratic forms of government after centuries of colonial subjugation. Today more
people live under various forms of democracy than ever before.

= More than 120 of the 192 countries in the world have some form of democracy in contrast to only 11
parliamentary democracies existed in 1941. This indicates the appeal of democratic ideas and systems.

Waves of democracy :-

= First wave

= The first wave began in the early 19th century across North America and Western Europe in outcome of the
American and French revolutions.

= The First wave of democracy began in the early 19th century when suffrage was granted to the majority of
white males in the United States At its peak, the first wave saw 29 democracies in the world.

*= This continued until 1922, when Benito Mussolini rose to power in Italy.

= The ebb of the first wave lasted from 1922 until 1942, during which the number of democracies in the world
dropped to a mere 12.

=  Second wave

= The Second wave began following the Allied victory in World War Il, and crested nearly 20 years later in 1962
with 36 recognised democracies in the world.

= The Second wave ebbed as well at this point, and the total number dropped to 30 democracies between
1962 and the mid-1970s.

=  Third wave

= The Third wave began in 1974 and included the historic democratic transitions in Latin America in the 1980s,
Asia Pacific countries and regions (Philippines, South Korea, and Taiwan) from 1986 to 1988, Eastern Europe
after the collapse of the Soviet Union, and sub-Saharan Africa beginning in 1989.

= Fourth wave:-
= |n 2011 revolution took place in the Arab world.

»= The fall of the autocratic regimes particularly in Tunisia, Egypt and Libya had also led many political analysts
to label the Arab Spring as the start of the new forth wave of democracy.

Democracy in south Asia:-

= South Asia is home to 3 per cent of the world’s area and 21 per cent of the world’s population. It’s significant that
50 per cent of the world’s population living under some form of democratic rule resides in this region.
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= Representative government:-

=  When it comes to representative government, India and Sri Lanka have maintained relatively high scores.
Afghanistan, Bangladesh, Nepal and Pakistan have had periods of non-elected regimes. The general trend in
South Asia in this respect has, however, been positive.

=  Fundamental rights :-

=  With respect to ensuring fundamental rights, the region’s score matches that of Asia Pacific but it is slightly
below the global average. At the country level, Afghanistan and Nepal have seen the most improvement. Sri
Lanka and Pakistan saw a slight decline in the 1970s and 1980s.

= |ndia’s score has been stable since the late 1970s. However, a decline has been observed since 2015.
= Gender equality:-

= South Asia shows a steady improvement on the yardstick that measures gender equality with Nepal standing
out. India’s score was better than the world average till 2003 but there has been a dip in the country’s
performance on the gender equality yardstick since then.

=  When it comes to checks on government, South Asia has shown a steady increase from 1975 to 1994.
Afghanistan, Nepal and Pakistan have shown the most improvement. Bangladesh, India and Sri Lanka have
remained relatively stable with scores in line with the global average.

= In the yardstick on impartial administration, South Asia follows both the regional and global trends with no
significant change, except in Nepal, which has seen a significant improvement.

=  Civil society participation has increased in India by leaps and bounds between 1978 and 2012 after which it
declined drastically to fall below the average of Asia Pacific and that of the World. In 2017, it was the lowest since
1975.

= Popularity of democracies is still visible .Factors contributing are :-

= Transparency in political processes, accountability of elected representatives, basic freedoms for all citizens,
equal rights for women and minorities and high rates of voter participation.

= India’s performance on the yardstick to measure media integrity was better than the global and South Asian
average between 1994 and 2012. However, the country’s score has fallen below the global and Asia-Pacific
average in 2017. Given that a free and fair media is crucial to a meaningful democracy, this is a worrying tendency.

= The Election Commission has played an important role in conducting free and fair elections in the country. The
Commission’s Systematic Voters Education for Electoral Participation Programme role has been crucial in this
respect.

= An independent judiciary is another reason for the resilience of democracy in India. The apex court has given
judgments that keep a check on the government and ensure a transparent and accountable system.

= Challenges still exist :-

= Despite the democratic upsurge, there are significant challenges like poverty, inequality, gender injustice,
nepotism and corruption.

= Elected despots and authoritarian leaders are weakening democracies across the world.
= Political experts have argued that democratic values are on the decline, especially in the West.

= One of the major challenges to democracy is people losing faith in it. There are many reasons for such
disillusionment, including corruption, nepotism and unemployment. This often leads to people disengaging
with key public policy issues which, in turn, makes those in power less accountable.

*= Inthe last decade, there has been a significant dip in the India’s record on civil liberties, personal integrity
and security, freedom of association, media integrity, gender equality and basic welfare.
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Q) Why did the Central powers lose the First World War ? Discuss. (250 words)

Norman Lowe; Mastering World History; The First World War and its aftermath.

Directive word

Discuss- this is an all-encompassing directive which mandates us to write in detail about the key
demand of the question. we also have to discuss about the related and important aspects of the
question in order to bring out a complete picture of the issue in hand.

Key demand of the question.

The question wants us to write in detail about the main reasons which were responsible for the loss
of the central powers in the first world war.

Structure of the answer

Introduction— Write a few introductory lines about the first world war- when it started, what were
the two rivalling groups of countries.

Body-

Discuss in points about the reasons responsible for the loss of the central powers in the first world
war. E.g Schlieffen plan of the Germany failed; Allied seapower was decisive enforcing a deadly
blockade Which caused desperate food shortage and crippled exports of the central powers; The
German submarine campaign failed in the face of convoys protected by British American and
Japanese Destroyers; entry of USA brought new resources to the allies which made up for the
departure of Russia from the war; Allied political leaders at the critical time where more competent
than those of the central powers; continuous strain of heavy losses told on the Germans and made
them lose their best troops in the 1918 offensive and the new troops were young and inexperienced
etc.

conclusion- based on your discussion, form a fair and a balanced conclusion on the given issue.

Background :-

It ended with the defeat of the Central Powers.

Reasons why Central powers lost the first world war are :-

Tactical failures :-

World War |, also called First World War or Great War, an international conflict that in 1914-18 embroiled most
of the nations of Europe along with Russia the United States, the Middle East, and other regions.

The war pitted the Central Powers mainly Germany, Austria-Hungary, and Turkey against the Allies
mainly France, Great Britain, Russia, Italy, Japan, and, from 1917, the United States.

» Failures were classified as the most important because it was a huge driving force in the loss of the Central

Powers in the First World War.
= Schlieffen Plan

= One example is the Schlieffen Plan that was created by the German General Alfred Von Schlieffen to
avoid war on two fronts by attacking France first through Belgium and Holland. But as the plan

progressed, problems aroused.

= There were gaps created by German advancing armies which gave a slight advantage to the French,

furthermore the British Expeditionary Force joined the war to help France.

= Both allied countries used the gaps and attacked through them which eventually led to the retreat of

the German armies

*= Underestimating Belgians by Germans:-

= The Germans had underestimated the capabilities of the Belgian Army. While the Belgians had only
43,000 men, they had put up a strong fight that was even unanticipated by the Germans. Some tactics
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even flooding their own land or destroying their own infrastructure in order to slow down the German
advance

= The lack of communications between the German armies along with a failure to resupply efficiently
weakened the troops.

»= This helped the Allies by giving the British more time to reinforce the French lines and when Germany
finally had broken through Belgium into France, they were intercepted at the River Marne in France by
the allied troops.

= German U-boat Campaign:-

» |t was designed as a counter-blockade to the blockade Great Britain has on Germany. For the German
U-Boat campaign to work Germany declared that the area around Britain,

*= [reland, and Northern France a war zone where any ship, neutral or not will be shot and sunk. This
German action dramatically led the USA to enter the war on the allies side, because its passenger
ship, the Lusitania was sunk and led to the death of nearly 2000 lives, most of them American.

= British naval blockade:-

=  British Blockade was one of the key factors in the defeat of Germany and her allies. When the blockade
was put into effect towards the end of 1914, Germany’s imports had fallen by 55% of pre-war import
levels. One of the more prominent imports that were cut off were nitrates, these were used to create
explosives and fertilizer.

= Zimmerman note :-

= |t was probably one of the more direct reasons that the Americans decided to join the war. The content
of this note is that if Mexico attacked America for the land they had claimed before, then Germany
would support them with arms and supplies.

= This was a very big threat to America and as a result they thought it would be in their best interests to
join the war.

= By 1917, both sides of the conflict were exhausted and demoralized. The United States were able to
support the Allied front with a million fresh soldiers, this greatly improved Allied morale and
demoralize the Germans and her allies further.

= Battles fought by each of the great nations in the First World War played a significant part in the loss of
the Central powers:-

= There were various German and Central Power offensives but most of them ended up in failures and
some actually were successful.

= The first battle of the Marne was based on the Schlieffen Plan, which was a failure because of the
German army’s disorder when they became close to Paris.

= The offensives created by Germany were not as efficient as the ones by The Great Powers, which led
to the end of the war. This is a solid reason justifying why the central powers lost the war.

= The weakness of Germany’s allies:-

= Both Austria-Hungary and the Turkish Empire were huge empires with internal problems with diverse
ethnic groups trying to gain independence.

*=  Furthermore, both countries wanted to go into war to decrease the unrest in the empire, this later
backfired on them because by the end of the war, both lost their empires and new nations were set,
such as Czechoslovakia, Hungary, Trans-Jordan and Palestine.

= This deeply affected Germany at the time of the war because it had unstable allies who can break away
at any time.

= Moreover, Germany'’s allies were considerably weak compared with Britain and France and faced huge
losses at different times in the war.
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= Because of this, Germany was always forced to send reinforcements to these nations to help them
which affected their own performance in the war.

= Social and Economical pressure played a noteworthy part for the loss of the Central Powers in the First
World War:-

= Ananti-war mood was increasing in each of the nations involved in the war because of different factors
and mainly inflation. Prices of consumer goods increased heavily while wages didn’t as much, therefore
living standards declined and voices against the war increased.

= By the end of the war, 1918, Germany did not have enough resources and men to fight in the war
.Furthermore their country was devastated because of food shortages and war movements against the
war.

= Eventually, because of the starvation, 750,000 Germans died from hunger which increased the unrest
in the country and the number of people against the war.

= The tank played an important part in making the Central Powers lose the war, especially in the last
offensive where over 250 tanks where put into action which later resulted in the end of the war.

= Alternatively, aircrafts played an important part for the allies and the central powers in the war. All the
new technological advances which led to mechanized warfare played a standard part in the outcome of the
war.

= Leadership:—

= Allied political leaders at the critical time were more competent than those of the central powers.

TOPIC: Salient features of Indian Society; Effects of globalization on Indian society

Q) The status of elderly in India has transformed a lot from the era gone by, in part because
the society is in the throes of turbulent change. Examine and discuss the role played by
Maintenance and Welfare of Parents and Senior Citizens Act ? (250 words)

Indian express
Why this question

The article talks about the status of elderly people in India, the factors which have led to the change
in the status of elderly, the issues plaguing them and the efforts made by the government in
addressing their challenges. UPSC in the past has asked about the effect of globalisation on elderly
people in India , and thus preparing this topic would bode well for mains.

Key demand of the question

The question expects us to first discuss the status of elderly people in India. Thereafter, we need to
examine how the changes in society has affected their status. Next, we need to highlight the issues
faced by them, followed by the effort taken by the government through the mentioned Act in
improving their status. Finally, way forward has to be mentioned.

Directive word

Examine — The status quo of the elderly, and the reasons for that status quo need to be discussed in
this part.

Discuss — Here the focus has to be on the impact of the legislation brought in by the government and
how it can be made more effective.

Structure of the answer

Introduction — Highlight the status quo of the elderly. Mention that the share of the elderly in India
living alone or only with a spouse increased from 9 per cent in 1992 to 19 per cent in 2006. Both the
share and size of elderly population is increasing over time.
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Body

e Highlight the issues plaguing them and the changes that have taken place in society which
is responsible for their current status. Discuss factors that have affected them like lack of
infrastructure, changing family structure (mention that Since 1991, the number of
households has grown faster than the population. Nuclear families now constitute 70 per
cent of all households), lack of social support, social inequality, Availability, Accessibility and
Affordability of Healthcare, economic dependency.

e Discuss how the government through Maintenance and Welfare of Parents and Senior
Citizens Act made an attempt to ensure that the elderly in India do not suffer. Thereafter
mention that the act made it a legal obligation for children to provide maintenance to
parents in the form of a monthly allowance. In 2018, the revised Act seeks to increase the
jail term for negligent children, broaden responsibility beyond biological children and
grandchildren and expand the definition of maintenance to include safety and security.

e Highlight the limitations of the Act and discuss way forward

Conclusion — Mention that the share of elderly in population is set to increase and its imperative
that we act to protect their interest.

Background:-

= The share of the elderly in India living alone or only with a spouse increased from 9 per cent in 1992 to 19 per
cent in 2006.

= The modernising forces of demographic change, growth-induced geographic mobility and a sense of
individualism, have transformed society within a span of one generation.

Maintenance and Welfare of Parents and Senior Citizens Act :-

= Government of India in 2007 enacted the Maintenance and Welfare of Parents and Senior Citizens Act, which
made it a legal obligation for children to provide maintenance to parents in the form of a monthly allowance.

= The Act establishes the Maintenance Tribunal to provide speedy and effective relief to elderly persons. Section
19 of the act also mandates the establishment of an old age home in every district and provides for the protection
of life and property of the elderly.

The Changes That Matter

The Maintenance and Welfare of Parents and Senior Citizens (Amend-
ment) Bill 2018 has been finalised to provide better care to the elderly.
The main amendments:

Amendment: Now includes

Definition of “child” 2007 Act: : :
daughter-in-law, son-in-law,

responsible for care Only included

minor through a guardian, a rela-

of an old parent has son, daughter, : { g
B 2 & tive of achildless senior citizen

been expanded grandchildren

CAPONMAINTENANCE | PUNISHMENT FOR ABANDONMENT

e 2007 Act: 710,000 e 2007 Act: Imprisonment upto 3 months,
e Amendment: fine Rs 5,000 or both
No financial cap e Amendment: 3-6 months imprisonment,

fine upto 10,000 or both

Constraints:-
= Recently the amendment bill has intended to make some new changes:-

= Definition of “children” has been expanded to include daughter-in-law and son-in-law. Even daughter-in-law
and son-in-law of senior citizens would be responsible to take care of them.
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= Seeks to increase the jail term for negligent children, broaden responsibility beyond biological children and
grandchildren and expand the definition of maintenance to include safety and security. This law will
ultimately safeguard the rights of those elderly who have seen abuse and help them pursue legal action.

= The government has expanded the ambit of social security for the elderly by making distant relatives
responsible for their upkeep, increased fine and imprisonment for abandoning parents and done away with
the financial cap of Rs 10,000 for maintenance of parents.

= Government has introduced new clauses that would make it mandatory for the government to set standards
for senior citizens care centres and multi-service daycare centres.

= The government, through agencies like Quality Control of India, would also have star ratings for centres so
that an elderly person knows the standard of care to expect from a centre.

= To protect the senior citizens from being conned into gifting their property, the government has introduced
an amendment which bars a relative or a child from further selling the property of a parent without their
consent.

The legislation has done away with the financial cap on maintenance that a person has to pay. Earlier, the
limit under 2007 Act was Rs 10,000. However, it was felt that while this adequate in rural areas or smaller
towns, it was quite meagre in bigger cities.

= The government has also laid down very stringent conditions for nonpayment of maintenance to parents. If
a person refuses to pay maintenance despite being ordered by a tribunal, he can be imprisoned till the
amount due is paid. Punishment for abandonment of a parent which attracted an imprisonment of upto
three months has been made harsher.

= It brings a much needed change to give senior citizens a life of dignity and respect by treating it as their
right.

= Isolation and loneliness among the elderly is rising. Nearly half the elderly felt sad and neglected, 36 per cent
felt they were a burden to the family.

= The following issues are not tackled:-
*= Rise in age-related chronic illness:-

= Heart disease, cancer, diabetes, and other chronic diseases will cause more death and illness worldwide
than infectious or parasitic diseases over the next few years. In developed nations, this shift has already
happened. Dementia and Alzheimer’s disease are expected to almost double every 20 years, as life
expectancy increases.

» Special challenges for less developed nations:-

=  Poorer countries will carry the double burden of caring for older people with chronic diseases, as well
as dealing with continued high rates of infectious diseases.

* Increasing need for long-term care:-

= The number of sick and frail elderly needing affordable nursing homes or assisted living centers will
likely increase.

= Health care costs increase:-

= As older people stop working and their health care needsincrease, governments could be
overwhelmed by unprecedented costs.

=  While there may be cause for optimism about population aging in some countries, the Pew survey reveals
that residents of countries such as Japan, Italy, and Russia are the least confident about achieving an
adequate standard of living in old age.

= Elderly women issues:-

= They face life time of gender-based discrimination. The gendered nature of ageing is such that
universally, women tend to live longer than men.
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= In the advanced age of 80 years and above, widowhood dominates the status of women with 71 per
cent of women and only 29 per cent of men having lost their spouse.

= Social mores inhibit women from re-marrying, resulting in an increased likelihood of women ending up
alone.

= The life of a widow is riddled with stringent moral codes, with integral rights relinquished and liberties
circumvented.

= Social bias often results in unjust allocation of resources, neglect, abuse, exploitation, gender-based
violence, lack of access to basic services and prevention of ownership of assets.

= Ageing women are more likely to get excluded from social security schemes due to lower literacy and
awareness levels.

= Ageing individual is expected to need health care for a longer period of time than previous generations but
elderly care for a shorter period of time.

= Concerns with 2007 act:-

= Despite this act however, it is a fact that most people in India would rather suffer than have the family name
sullied by taking their own children to court for not providing for them.

= This need to maintain a facade is combined with a lack of knowledge of rights, the inherent inability of the
elderly to approach a tribunal for recourse under the law, and poor implementation of the Act by various
State governments.

Way forward:-

= As a signatory to Mipaa, India has the responsibility to formulate and implement public policy on population
ageing.

= Issues of poverty, migration, urbanisation, ruralisation and feminisation compound the complexity of this
emerging phenomenon. Public policy must respond to this bourgeoning need and mainstream action into
developmental planning.

= Gender and social concerns of elderly, particularly elderly women, must be integrated at the policy level.
* The elderly, especially women, should be represented in decision making.

» Increasing social/widow pension and its universalisation is critical for expanding the extent and reach of
benefits.

= Renewed efforts should be made for raising widespread awareness and access to social security schemes such as
National Old Age Pension and Widow Pension Scheme. Provisions in terms of special incentives for elderly
women, disabled, widowed should also be considered.

Q) As the trends of smaller families and reductions in the cost of mobility continue, the present
generation of Indians faces a unique challenge on how it approaches its filial obligations.
Critically analyze. (250 words)

Indianexpress
Directive word
Critically analyze- Here we have to examine methodically the structure or nature of the topic by

separating it into component parts, and present them as a whole in a summary. Based on our
discussion we have to form a concluding opinion on the issue.

Key demand of the question.

The question wants us to delve deep into how the trends of smaller families and reductions in the
cost of mobility affect the relationship between the elderly and the young people. It also wants us to
highlight the unique challenge faced by the present generation of Indians in how they approach
towards their obligations towards the elderly.
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Structure of the answer

Introduction- write a few lines about the characteristics of traditional Indian family system- joint
family, primary role of elders, mutual coexistence and help etc. and mention the growing trends of
smaller families and reduced costs of mobility etc.

Body-

e Discuss the trends of smaller families and reduced costs of mobility e.g Since 1991, the
number of households has grown faster than the population. Nuclear families now
constitute 70 per cent of all households; better economic opportunities mean that children
are leaving home earlier than they used to, migrating not to the neighbouring town, but
across states and countries; Urban living is predominantly nuclear, and only 8.3 percent of
the urban elderly live in joint families etc.

e Discuss the unique challenge faced by the present generation. E.g traditional values have
withered faster than in any other generation due to growth-induced geographic mobility
and a sense of individualism. On the other hand the elderly population is growing
considerable and by 20150 One in every five people will be above the age of 60. Thus the
present generations will either prefer modified extended families to replace joint families,
or seek social support the elderly etc.

Conclusion— Based on your discussion, form a fair and a balanced conclusion on the given issue.

Background:-

India is a country with an ancient culture and hoary traditions, where elderly people always enjoyed a respectable
place in the family and society. The traditional agrarian Indian culture has recognized old age and wisdom as
synonymous, hence elder care has never been seen as a problem.

However, during last few decades; the fast pace of industrialization, modernization and urbanization have altered
Indian socio-cultural paradigm which was rooted in our traditional institutions like family and society and affected
the status of the elderly which was enjoyed earlier by them

The shift from a high-mortality/high-fertility society to a low-mortality/low-fertility society results in an increase
in the number of living generations, and a decrease in the number of living relatives within these generations.

Changes that lead to challenges to the approach of young generation to their filial obligations:-

Growing life expectancy and lower fertility rates mean an increasing share of elderly in the population, putting
additional pressure on a smaller number of children. Since 1991, the number of households has grown faster
than the population. Nuclear families now constitute 70 per cent of all households.

Better economic opportunities mean that children are leaving home earlier than they used to, migrating not
to the neighbouring town, but across states and countries. According to the 2017 Economic Survey, 90 lakh
people, on average, migrated between Indian states for either work or education each year between 2011 and
2016. Urban living is predominantly nuclear, and only 8.3 per cent of the urban elderly live in joint families.

Direct or indirect exposure to the Western way of life has given this generation an alternative idea of family
responsibility and how to organise care. The share of adult children who said that caring for their elderly parents
was their duty fell from 91 per cent in 1984 to 51 per cent in 2001.

Isolation and loneliness among the elderly is rising. Nearly half the elderly felt sad and neglected, 36 per cent
felt they were a burden to the family.

The grandchildren bond with grand parents has reduced to a large extent as nuclear families does not ensure
bonds are strengthened.

Changes in family structure, whether it may be from having fewer children and starting families later, increased
levels of marital disruption and more complex family relationships or greater geographical separation of families,
may have an effect on the availability of care.

Due to growth of nuclear families and mobility children are mostly settled in urban areas and parents in rural
areas. This phenomenon was even visible even during the Kerala floods.
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Due to reduced mobility:-

= The ability to reach parents in times of emergency has become quicker.

= Also compulsory physical presence of children to look after their parents is not required during normal times due
to increased mobility.

= A concept of extended nuclear families has emerged where the bonds between the parents and children are still
strong and children reach their parents in time of need and they even take care of their health needs.

Way forward:-

= Combating ageism is also central to affecting real, measureable change to enable people around the globe to live
both longer and better

= Older individuals are not necessarily living healthier, more active lives. The WHO report shines a light on the need
for governments around the world to develop policies and programs to better meet the health and social care
needs of citizens throughout their lives.

= Gender and social concerns of elderly, particularly elderly women, must be integrated at the policy level.
= The elderly, especially women, should be represented in decision making.

» Increasing social/widow pension and its universalisation is critical for expanding the extent and reach of
benefits.

= Renewed efforts should be made for raising widespread awareness and access to social security schemes such as
National Old Age Pension and Widow Pension Scheme. Provisions in terms of special incentives for elderly
women, disabled, widowed should also be considered

TOPIC: Salient features of world’s physical geography (including India).

Q) What do you understand by heat budget of the earth ? Examine how anthropogenic factors
are impacting the heat budget of the earth ? (250 words)

NCERT class XI Physical Geography Pg 81
Key demand of the question

The question expects us to explain what is meant by heat budget of the Earth. Next, we need to bring
out human actions impact the heat budget and how it results in climate change.

Directive word

Examine — When you are asked to examine, you have to probe deeper into the topic, get into details,
and find out the causes or implications if any .

Structure of the answer

Introduction — Explain what is meant by heat budget of the Earth. Discuss how much insolation is
received and how much is reflected back and absorbed.

Body -Explain how human actions impact the heat budget. discuss the impact of the altered heat
budget and how it leads to climate change and associated impacts.

Conclusion — Discuss the ways in which we can restore the heat budget of the Earth.

Heat budget:-

= Incoming heat being absorbed by the Earth, and outgoing heat escaping the Earth in the form of radiation are
both perfectly balanced. If they were not balanced, then Earth would be getting either progressively warmer or
progressively cooler with each passing year. This balance between incoming and outgoing heat is known as
Earth’s heat budget.

= Almost all of the heat on Earth was originally created by the Sun. This electromagnetic energy travels towards
the Earth at light speed in the form of ultraviolet radiation, visible light, and infrared radiation. When this energy
reaches the Earth, immediately 30% of it bounces off, being reflected back out into space. The ability to reflect

the light and radiation of the Sun is known as an object’s albedo.
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Because 30% of the electromagnetic energy from the Sun has been reflected away, only 70% remains to interact

with the Earth and warm it up. 20% of the energy from the Sun is absorbed by the atmosphere as a whole heating

it up. This leaves 50% of the Sun’s energy to heat both the surface of the Earth as well as the oceans, lakes and
streams.

Solar radiation
100%

20% of radiation
absorbed by
atmosphere
and clouds
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| absorbed by land sea

How anthropological factors affect heat budget :-

Any changes to the Earth’s climate system that affect how much energy enters or leaves the system alters Earth’s
radiative equilibrium and can force temperatures to rise or fall. These destabilizing influences are called climate
forcings.

» Natural climate forcings include changes in the Sun’s brightness, Milankovitch cycles (small variations in the
shape of Earth’s orbit and its axis of rotation that occur over thousands of years), and large volcanic
eruptions that inject light-reflecting particles as high as the stratosphere.

Manmade forcings include particle pollution (aerosols), which absorb and reflect incoming sunlight,
deforestation, which changes how the surface reflects and absorbs sunlight and the rising concentration of
atmospheric carbon dioxide and other greenhouse gases, which decrease heat radiated to space.

= A forcing can trigger feedbacks that intensify or weaken the original forcing. The loss of ice at the poles,
which makes them less reflective, is an example of a feedback.

Deforestation and changes to vegetative cover:-

= Human populations have altered land surface albedos and heat budgets most obviously by deforestation
and other changes to vegetation cover.

= Vegetation is a key player as solar energy interacts with Earth’s surface. Transpiration consumes energy
(latent heat) and consequently has somewhat of a cooling effect.

=  When vegetation is removed from a surface the localized radiation budget changes. Though the surface
albedo usually increases and hence relatively more insolation is reflected and less absorbed, the localized
area may become hotter overall due to less shading and less evaporative cooling as a result of reduced
transpiration. These dynamics lead to a hotter and drier climate in which crops are harder to grow.

With the greenhouse effect being enhanced by humans, the energy budget of the Earth is shifted to an
imbalance.

Absorption of outgoing thermal infrared by carbon dioxide means that Earth still absorbs about 70 percent of the
incoming solar energy, but an equivalent amount of heat is no longer leaving.
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= Aslong as greenhouse gas concentrations continue to rise, the amount of absorbed solar energy will continue to
exceed the amount of thermal infrared energy that can escape to space. The energy imbalance will continue to
grow, and surface temperatures will continue to rise.

Q) Bring out the various ecological problems associated with the exploitation and use of oceans
and their resources ? (250 words)

Key demand of the question

The question expects us to discuss the status of world’s oceans, highlight the problems plaguing
them and give reasons on account of why the problems are being faced.

Structure of the answer

Introduction — highlight that a recent study has pointed out that the area of dead zones in oceans
has quadrupled since 1950.

Body

e Discuss the status of world’s oceans. Highlight that the oceans are suffering on account of
plastic pollution, overexploitation of oceanic resources etc

e Discuss the problems in detail such as — overfishing, irresponsible fish farming, acidification,
garbage etc and the issues they cause

e Discuss the impact that such reckless exploitation of oceanic resources have on health of
oceans.

Background:-

= Across the globe, marine habitats are in a state of dramatic decline. According to a recent study by the Wildlife
Conservation Society, only 13 percent of the planet’s oceans are untouched by human activity.

Ecological problems associated with exploitation and use of oceans :-

= Marine dead zones are areas with little or no oxygen supporting microbial processes that also remove nitrogen
from the ocean have quadrupled since the 1950s, and industrial fishing areas now cover half of the world’s
oceans.

= Humanity’s growing footprint in the world’s oceans is primarily a product of increased fishing activity.

= According to recent estimates, roughly 90 percent of the world’s fish stocks are now fully fished, overfished,
or depleted, with nearly one-third of all marine stocks exploited beyond biologically sustainable levels.

= Not only are marine resources being depleted, the fishing industry is failing spectacularly at curbing illegal
fishing.

= To make matters worse, devastating practices like bottom trawling and the use of seine nets in shallow
spaces like the Palk Bay are further depleting marine wealth.

= Plastic pollution:-

= Littoral Asia is drowning in a sea of synthetic trash. India’s coastal regions are witnessing their most rapid
expansion of plastic pollution in recent years.

= Qil spills in the ocean usually happen when an ocean oil rig springs a leak or when an ocean going tanker (carrying
oil) wrecks.

= Chemicals released into the ocean cause a myriad of problems. Pesticides, coming from runoff of agricultural
land into the ocean damages marine organisms.

= Thermal pollution is a byproduct of the ocean’s use as a cooling agent:-

= The cool ocean water taken in is released at a higher temperature. Although the temperature of release is
usually controlled by laws, and is not such a threat as the other forms of pollution mentioned here, one
could imagine what it would be like if more and more plants began using ocean water as a coolant.

www.insightsonindia.com 20 www.insightsias.com



http://www.insightsonindia.com/
http://www.insightsias.com/
http://www.insightsonindia.com/2018/09/05/6-bring-out-the-various-ecological-problems-associated-with-the-exploitation-and-use-of-oceans-and-their-resources250-words/
http://www.insightsonindia.com/2018/09/05/6-bring-out-the-various-ecological-problems-associated-with-the-exploitation-and-use-of-oceans-and-their-resources250-words/

SECURE SYNOPSIS "’

= This change in temperature, due to humans in this case, would change the makeup of the species in these
areas.

Noise pollution is one of the more recent threats to marine life.

= Several studies have shown that the noise produced by boats interferes with many species of marine life.
The number of large tankers now cruising the oceans creates a significant level of noise that may make it
difficult for whales to communicate.

Habitat destruction occurs directly when man ‘develops’ marine areas by filling them in with sediment to create
more usable acreage.

The main areas of human impact can be divided into those related to ocean pollution, habitat destruction, and
the introduction of alien species.

Exploitation of oceans and why a balanced strategy is needed:-

=  Only the United Nations Convention on the Law of the Sea (UNCLOS) regulates activity in international
waters, including sea-bed mining and cable laying while 20-odd organisations regulate shipping as also
fishing, whaling and local conservation.

= As per a Nature report, there is scientific consensus that nearly 30% of the global ocean needs to be
“cordoned off” to stave off mass extinction of marine populations.

= Global accord on conservation of the oceans will, apart from establishing safeguards for the ocean, lay
down rules on resource-sharing and commercial activity, including mining, research, etc.

= A major concern of the negotiations will agreement on creation of marine protected areas (MPAs)

= Even though a new strategy is being considered other challenge will be to get the treaty, along with punitive
provisions, enforced.

= Challenge is to get countries to make ambitious commitments on creation of MPAs. This will mean large-
scale giving up on exploration of oceanic resources

Way forward:-

One remedy for shrinking habitats is the establishment of protected spaces.

= The United Nations believes that setting aside sanctuaries in the oceans will help improve the state of fish
stocks and the health of marine habitats in general.

The political leadership needs to impose limitations on technology-based economic development, pushing the
industry to meet its social obligations for the protection and conservation of coastal and marine ecosystems.

The challenge is to get industry interested in a social model of blue growth that does not focus exclusively on
pecuniary gains.

Supporting communities to securing coastal livelihoods and restoring fish stocks should be central to any
strategy.

WWEF works with governments, partners and the private sector to design and implement a true Sustainable Blue
Economy to ensure that the ocean economy contributes to prosperity and the resilience of coastal communities,
today and long into the future.

Waste management, lessening the use of plastic, focussing on Blue Economy where IORA has made several
strides need to be initiated successfully

Reduce Your Plastic Use:
= Reduce plastic pollution by refusing single-use plastics and using reusable bags, cups, and tableware instead.
Dispose of waste in an environmentally safe way:

= Harmful waste can end up the ocean when not properly disposed of, hurting the health of the ocean. Recycle
and reuse whenever possible, and dispose of chemicals properly .
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Q) Discuss the potential of oceans as a renewable energy source ? Also discuss the potential of
such energy source in India ? (250 words)

Key demand of the question

The question expects us to discuss the main form of renewable energy that can be harnessed from
the oceans, the technology available, the challenges faced. In the second part, we need to highlight
where all in India can such energy be harnessed and the potential of such energy resource in India.

Directive word

Discuss — Here your discussion should focus on explaining the various facets of energy resources that
can be harnessed from the oceans and the places in India having such potential.

Structure of the answer

Introduction — Mention that ocean can produce two types of energy: thermal energy from the sun’s
heat, and mechanical energy from the tides and waves. The fact that the marine renewable sector
is less well developed than other energy industries presents companies with both opportunities and
challenges

Body

e Explain how tidal energy works — Energy can be extracted from tides by creating a reservoir
or basin behind a barrage and then passing tidal waters through turbines in the barrage to
generate electricity. Tidal energy is extremely site specific requires mean tidal differences
greater than 4 meters and also favorable topographical conditions, such as estuaries or
certain types of bays in order to bring down costs of dams etc. Discuss the challenges in
utilizing this energy source — intermittent supply, cost, altering ecosystem at bay, limited
time in the day when it can work when the tides increase, power transmission etc

e Highlight the potential of tidal energy in India — Since India is surrounded by sea on three
sides, its potential to harness tidal energy has been recognized by the Government of India.
The most attractive locations are the Gulf of Cambay and the Gulf of Kachchh on the west
coast where the maximum tidal range is 11 m and 8 m with average tidal range of 6.77 m
and 5.23 m respectively. The Ganges Delta in the Sunderbans in West Bengal also has good
locations for small scale tidal power development. The maximum tidal range in Sunderbans
is approximately 5 m with an average tidal range of 2.97 m. The identified economic tidal
power potential in India is of the order of 8000-9000 MW with about 7000 MW in the Gulf
of Cambay about 1200 MW in the Gulf of Kachchh and less than 100 MW in Sundarbans

e [Explain ocean wave energy is captured directly from surface waves or from pressure
fluctuations below the surface. Wave power systems convert the motion of the waves into
usable mechanical energy which in lump can be used to generate electricity. Mention that
it can be harnessed with the help of float or buoy systems, oscillating water column devices
etc. Highlight challenges such as — variable energy supply, suitable site requirement, high
cost etc.

e Discuss the potential in India — The potential along the 6000 Km of coast is about 40,000
MW. This energy is however less intensive than what is available in more northern and
southern latitudes

e Explain ocean thermal energy — The main objective of ocean thermal energy or Ocean
Thermal Energy Conversion (OTEC) is to turn the solar energy trapped by the ocean into
useable energy. OTEC systems use the ocean’s natural thermal gradient” the fact that the
ocean’s layers of water have different temperatures to drive a power-producing cycle.

e Mention that its potential is likely to be around 180,000 MW and is still evolving

Conclusion — Highlight the need for India to diversify its energy sources and discuss the potential of
harnessing energy from waves.
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Background:-

= QOceans cover more than 70% of Earth’s surface, making them the world’s largest solar collectors. The ocean can
produce two types of energy: thermal energy from the sun’s heat, and mechanical energy from the tides and
waves .These energies are non-polluting, reliable, and very predictable.

Potential of oceans as a renewable energy source:-

= Tidal energy :-

» Tidal Energy, also known as Tidal Power is classified as an alternate energy or better known as the renewable
source of energy. It is one of the forms of hydropower energy that exercises energy of the oceanic tides to
generate electricity.

»= As the celestial bodies- Earth, Sun, and the Moon change their positions throughout the year with these
changes in position the gravitational pull exerted by these bodies result in water movements and thus the
energy created can be harnessed to generate electricity.

= The energy obtained from the rise and fall of tides is called the tidal energy.

= Tidal barrages or dams are constructed across a narrow opening to the sea. Water rushes into the dam when
the sea level rises. This moves the blades of the turbines which are attached at the opening of the dam. This
results in the generation of electricity.

= Some of the advantages of tidal energy are:

Inexhaustible source of energy

Highly predictable energy source
Environment friendly

Operational and maintenance costs are low

High energy density

= Some of the disadvantages of tidal energy are:

High tidal power plant construction costs
Negative influence on marine life forms
Location limits

Variable intensity of sea waves.

= Indian scenario:-

As of March 2017, India announced of its 7500 Km long coastline, where the height of high tide was
recorded over 5 mtrs higher than the low tide which can essentially capture the potential tidal power.

The Ministry of New and Renewable Energy estimated that the country can produce 7000 MW of power
in the Gulf of Khambhat in Gujarat, 1200 MW of power in the Gulf of Kutch in Gujarat and about 100
MW of power in the Gangetic delta of Sunderbans in West Bengal.

= Ocean thermal energy:-

The sun’s heat warms the surface water a lot more than the deep ocean water, and this temperature
difference creates thermal energy.

In OTEC, scientists use the temperature difference between the hot surface of the ocean and the cooler,
deeper layers beneath to drive a heat engine except that no fuel is burned and a temperature gradient
exists in the oceans naturally. The best place to find such a combination is in the tropics (between the
latitudes of about 20°N and 20°S).
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= Disadvantages:-

The biggest problem with OTEC is that it’s relatively inefficient.

Significant amount of the electricity generated (typically about a third) has to be used for
operating the system (pumping the water in and out).

It implies that OTEC plants have to be constructed on a relatively large scale, which makes them
expensive investments.

Large-scale onshore OTEC plants could have a considerable environmental impact on shorelines,
which are often home to fragile, already threatened ecosystems such as mangroves and coral
reefs.

= India:-

India is geographically well-placed to generate ocean thermal energy, with around 2000 kms of
coast length along the South Indian coast, where a temperature difference is available throughout
the year. That means, about 1.5x106 square kilometres of tropical water in the Exclusive Economic
Zone around India with a power density of 0.2 MW/km?2.

The total OTEC potential around India is estimated as 180,000 MW, considering 40% of gross
power for parasitic losses.

However, the cost estimates of ocean energy as against conventional energy is still being worked
out, as the country is still in a nascent stage of development of the technology and start
generation.

OTEC is capital intensive and is economical only at very large scales. The complexities and
challenges in a large offshore OTEC plant are many and hence a land based small rating one is
being attempted at Kavaratti to power a low temperature thermal desalination plant,

India’s maiden Ocean Thermal Energy Conversion (OTEC) project is coming up in Kavaratti, capital
of the Lakshadweep archipelago, off the south-western coast after almost three and a half
decades of initial plans.

= Ocean wave energy:-

Wave Energyalso known as Ocean Wave Energy, is another type of ocean based renewable
energy source that uses the power of the waves to generate electricity. Unlike tidal energy which
uses the ebb and flow of the tides, wave energy uses the vertical movement of the surface water
that produce tidal waves.

Wave power converts the periodic up-and-down movement of the oceans waves into electricity
by placing equipment on the surface of the oceans that captures the energy produced by the wave
movement and converts this mechanical energy into electrical power.

Wave Energy” is an indirect form of wind energy that causes movement of the water on the
surface of the oceans and by capturing this energy the motion of the waves is converted to
mechanical energy and used to drive an electricity generator

Wave Energy Advantages

= Wave energy is an abundant and renewable energy resource as the waves are generated by
the wind.

= Pollution free as wave energy generates little or no pollution to the environment compared
to other green energies.

= Reduces dependency on fossil fuels as wave energy consumes no fossil fuels during
operation.

= Wave energy is relatively consistent and predictable as waves can be accurately forecast
several days in advance.
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=  Wave energy devices are modular and easily sited with additional wave energy devices added
as needed.

= Dissipates the waves energy protecting the shoreline from coastal erosion.
* Presents no barriers or difficulty to migrating fish and aquatic animals
* Wave Energy Disadvantages

» Visual impact of wave energy conversion devices on the shoreline and offshore floating buoys
or platforms.

= Wave energy conversion devices are location dependent requiring suitable sites were the
waves are consistently strong.

* [ntermittent power generation as the waves come in intervals and does not generate power
during calm periods.

= Offshore wave energy devices can be a threat to navigation that cannot see or detect them
by radar.

»= High power distribution costs to send the generated power from offshore devices to the land
using long underwater cables.

= They must be able to withstand forces of nature resulting in high capital, construction and
maintenance costs.

= Wave energy in India:-

= The total available potential of wave energy in India along the 6000 Km of India’s coast is
estimated to be about 40,000 MW —these are preliminary estimates. This energy is however
less intensive than what is available in more northern and southern latitudes.

» Scientists at the Indian Institute of Technology (lIT) Madras have now found a simple fix to
increase the amount of power generated by oscillating water columns.

»= Despite being an attractive power source, wave energy remains largely unexploited due to
large costs required to build these structures.

=  Current Energy

* Marine current is ocean water moving in one direction. This ocean current is known as the
Gulf Stream. Tides also create currents that flow in two directions. Kinetic energy can be
captured from the Gulf Stream and other tidal currents with submerged turbines that are
very similar in appearance to miniature wind turbines. As with wind turbines, the constant
movement of the marine current moves the rotor blades to generate electric power.

Conclusion:-

= As Government of India steps up its effort to reach the objectives to contemplate its Renewable Energy and
climate change objectives post 2022, it is opportune to explore all possible avenues to stimulate innovation,
create economic growth and new jobs as well as to reduce our carbon footprint.

= Given the long-term energy need through this abundant source, action needs to be taken now on RDD&D front
in order to ensure that the ocean energy sector can play a meaningful part in achieving our objectives in coming
decades.

= MNRE looks over the horizon at a promising new technology and considers the various options available to
support its development. Over 100 different ocean energy technologies are currently under development in more
than 30 countries. Most types of technologies are currently at demonstration stage or the initial stage of
commercialization.
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Q) Explain the mechanism of cloud formation ? Discuss the impact of air pollution on rainfall
patterns in India ? (250 words)

Indian express
Why this question

The question highlights the increase in the spate of erratic rainfall in India, and links it to the changes
caused by air pollution. In GS1, UPSC at times asks questions linked to current happenings, and this
would help you prepare about cloud formation as well as the impact of air pollution.

Key demand of the question

The question, in its first part, expects us to explain the factors impacting cloud formation, the
mechanism of cloud formation. Next, we need to bring out how increasing air pollution has had an
impact on rainfall patterns and the reasons for the same.

Directive word

Discuss — Your discussion should focus on explaining how increasing air pollution has had an impact
on rainfall patterns and the reasons for the same.

Structure of the answer

Introduction — Discuss the factors responsible for cloud formation — moisture, condensation nuclei.
Explain how clouds are formed — condensation or deposition of water above the Earth’s surface
creates clouds. In general, clouds develop in any air mass that becomes saturated (relative humidity
becomes 100%). Saturation can occur by way of atmospheric mechanisms that cause the
temperature of an air mass to be cooled to its dew point or frost point. The following mechanisms
or processes can achieve this outcome causing clouds to develop:

Body —

e Explain the mechanism of cloud formation — clouds develop in any air mass that becomes
saturated (relative humidity becomes 100%). Saturation can occur by way of atmospheric
mechanisms that cause the temperature of an air mass to be cooled to its dew point or frost
point, etc.

e Explain the change in pattern of rainfall — the erratic behaviour of monsoon rainfall,
including the phenomenon of concentrated heavy rainfall on a small number of days, could,
at least in part, be attributed to the rising air pollution. Explain that excess aerosols,
suspended solid particles like dust, smoke and industrial effluents, in the atmosphere is
changing cloud patterns, its shape, size and other properties like temperature, which in turn
is resulting in variability in rainfall over the Indian sub-continent during the monsoon season.

Background:-

= The erratic behaviour of monsoon rainfall, including the phenomenon of concentrated heavy rainfall on a small
number of days could be attributed to the rising air pollution, especially the increase in suspended particles in
the atmosphere according to a new study by scientists from IIT Kanpur.

Mechanism of clouds formation:-

Clouds are made of water droplets or ice crystals that are so small and light they are able to stay in the air.

The water or ice that make up clouds travels into the sky within air as water vapour. Water vapour gets into air mainly
by evaporation as some of the liquid water from the ocean, lakes, and rivers turns into water vapor and travels in the
air.

When air rises in the atmosphere it gets cooler and is under less pressure. When air cools, it’s not able to hold all of
the water vapor it once was. Air also can’t hold as much water when air pressure drops. The vapour becomes small
water droplets or ice crystals and a cloud is formed.
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It’s easier for water vapour to condense into water droplets when it has a particle to condense upon. These particles,
such as dust and pollen, are called condensation nuclei. Eventually, enough water vapour condenses upon pieces of
dust, pollen or other condensation nuclei to form a cloud.

Some clouds form as air warms up near the ground and
rises. Heated by sunshine, the ground heats the air just ; s
above it. That warmed air starts to rise because, when [ 6000 feet
warm, it is lighter and less dense than the air around it. As it ‘ Temp: 60°F
rises, its pressure and temperature drop causing water ' . Dewpoint: 60°F
vapor to condense. Eventually, enough moisture will
condense out of the air to form a cloud. Several types of
clouds form in this way including cumulus, cumulonimbus,
mammatus, and stratocumulus clouds.

’

Sohme cl?u:st,)lsuch .as Ienhtlcu!:r ar;d stratus c!ouds, form . 3000 fe{e,t/,‘k :
when win . ows mt.o the side of a moun.tam ra.nge or | Temp: _7/76%:\\- !
other terrain and is forced upward, higher in the ""'Dewpo'iht" 6‘,':
atmosphere. This can also happen without a dramatic o . R\ «f/' ,q
mountain range, just when air travels over land that slopes [ !
upward and is forced to rise. The air cools as it rises, and
eventually clouds form. Other types of clouds, such as ] Surface
cumulus clouds, form above mountains too as air is warmed ' = A Ie.znp,_‘,y,‘ —Q2°F

at the ground and rises. (N Dewpoint' 60°F

Air is also forced upward at areas of low pressure. Winds
meet at the center of the low pressure system and have
nowhere to go but up. Air is also forced upward at weather fronts — where two large masses of air collide at the Earth’s
surface

= At a warm front, where a warm air mass slides above a cold air mass, the warm air is pushed upward forming
many different types of clouds — from low stratus clouds to midlevel altocumulus and altostratus clouds, to high
cirrus, cirrocumulus and cirrostratus clouds. Clouds that produce rain like nimbostratus and cumulonimbus are
also common at warm fronts

= At a cold front, where heavy cold air mass pushes a warm air mass upward, cumulous clouds are common. They
often grow into cumulonimbus clouds, which produce thunderstorms. Nimbostratus, stratocumulus, and stratus
clouds can also form at cold front.

Impact of air pollution on rainfall patterns:-

= Excess aerosols, suspended solid particles like dust, smoke and industrial effluents, in the atmosphere change
cloud patterns, its shape, size and other properties like temperature, which in turn result in variability in rainfall
over the Indian sub-continent during the monsoon season.

= Aerosols:-

= Aerosols are extremely important for cloud formation. In fact, in the absence of aerosols, no clouds would
be formed and consequently no rainfall will take place.

= An increase in the aerosol content in the atmosphere, a direct consequence of rising air pollution, is
interfering with the stable cloud formation system and influencing rainfall patterns.

* In short term, these changes in cloud structure and cloud dynamics lead to sharp variability in rainfall, the
kind of which is being witnessed very often in India in the last few years.

*= Inthe longterm, it is likely to lead to an overall suppression of rainfall during the monsoon season.
*= Aerosols reduce speed of winds near the earth’s surface, thus leading to reduction of rainfall

= Particles of aerosols floating in the atmosphere absorb sunlight and prevent it from reaching the earth’s
surface. This cools down the earth’s surface and prevents daytime vertical convention that mixes
slower winds near the earth’s surface with faster winds at higher altitudes.
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= Slower winds cause less evaporation from oceans, rivers and lakes, and hence formation of rain-clouds
is reduced. Besides, cooling of the ground provoked by the aerosol particles, reduces the evaporation
of soil water.

= Also, accumulation of aerosol particles in the atmosphere makes clouds last longer without releasing
rain.

=  Atmospheric water forms deposits on naturally occurring particles, like dust, to form clouds. But if there is
pollution in the atmosphere, the water is bound to deposit on more particles. Spread thin, the water forms
smaller droplets, which in turn take longer to coalesce and form raindrops. In fact, rain may not ever happen,
because if the clouds last longer they can end up moving to drier air zones and evaporating.

Q) Explain the differences between India’s western and eastern coastal plains ? (250 words)

NCERT India Physical Geography —pg 18
Key demand of the question

The question expects us to bring out the major differences in the physiography and characteristics
of western and eastern coastal plains.

Structure of the answer

Introduction — Explain that India has a long coastline which can divided on the basis of location and
other geomorphological processes into western and eastern coastal plains.

Body — Explain the differences between western and eastern coastal plains such as the width, the
nature of the coast, the type of weather etc

Background :-

= India has a coastline of 7516.6 km. The straight and regular coastline of India is the result of faulting of the
Gondwanaland during the Cretaceous period. The origin of Western and Eastern Coasts of India may be attributed
to faulting and subsidence of the Arabian Sea and Bay of Bengal blocks towards the end of the Ecocene period.

The differences and comparison between Eastern and Western Coastal Plains are discussed below :-

=  Coasts :-

= The Eastern Coastal plain lies along the east coast of India and is washed by the Bay of Bengal. But the
Western Coastal Plain lies along the west coast of India and is washed by The Arabian Sea.

= The East Coast plain runs smoothly from the north to the south with a broad plain and level surface. But the
West Coast plain also runs from the north to the south and it is in some places intersected by the mountain
ridges.

= Width :-

= Eastern Coastal Plain is broader than the West Coast plain. The width varies from 80 to 100 km. But the
Eastern Coastal Plain is narrow with a width of 50 to 65 km. In some places it is so narrow that the Western
Ghats touch the Sea water.

= Deltas :-

= The large rivers make wide deltas on the Eastern Coastal Plains. But the short swift rivers do not make
any deltas on the West Coast.

= The Eastern Coast is sandy with alluvium and slopes gently towards the sea. Sand dunes and marshy lands are also
found. In some Coastal strips lagoons (Chilka, Pulicat) are formed.

= But the Western Coast is relatively rocky with sand and sand dunes. It slopes abruptly down to the sea.
= There is no lagoon on the northern part. It has many estuaries on the Konkon Coast.

=  But the southern part especially the Malabar Coast has the beautiful scene of back-water country with
a series of lagoons.
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=  Ports:-

= The Eastern Coast is smooth and unfit for making ports. So, very few ports are developed there. But
the Western Coast is broken and indented and suitable for ports. For this, a large number of ports are
there.

= Rainfall:-

= Eastern Coastal plain receives comparatively low rainfall. But the Western Coastal plain receives heavy
rainfall.

=  Agriculture:-

= The East Coast Plain is formed by fine alluvial soil and is fertile especially on the deltas.
Consequently agriculture is developed. The West Coast Plain lies along the west coast of India and is
washed by the Arabian Sea. But the West Coast Plain is formed by coarse grained soil. It is infertile and
agriculturally not prosperous except in the Malabar Coast.

Q) Explain how celestial objects are classified as planets ? Discuss the status of Pluto as a
planet ? (250 words)

The hindu
Why this question

The article discusses the debates surrounding the status of Pluto as a planet and gives background
information into how a particular celestial body is classified as a planet. Such news related to space
has become important for mains. Last year, UPSC had asked a question on Juno mission. Also, such
small pieces of information is sometimes asked in mains like the 2013 question where they asked
how storms are named.

Key demand of the question

The question expects us to explain first the criteria followed in classifying celestial objects as planets.
Thereafter, we need to provide a brief context into the debates surrounding the status of Pluto as a
planet, and explain why scientists are reconsidering the decision to downgrade Pluto as a planet.

Directive word

Discuss — This is an all-encompassing directive — you have to debate on paper by going through the
details of the issues concerned by examining each one of them. You have to give reasons for both
for and against arguments.

Structure of the answer

Introduction — Mention that in 2006, the International Astronomical Union (IAU) voted to remove
Pluto’s planetary status and now scientists are debating once again over the taxonomy of planets.

Body

e Explain how celestial objects are classified as planets — The meeting of IAU in 2006, where
Pluto’s status as a planet was being decided, defined three conditions for a celestial object
to be called a planet: one, it must orbit the Sun; two, it should be massive enough to acquire
an approximately spherical shape; three, it has to ‘clear its orbit’, that is, be the object that
exerts the maximum gravitational pull within its orbit. Also explain what a dwarf planet is.

e Explain the reasons why Pluto was no longer considered a planet — insufficient gravity of
Pluto in comparison to Neptune — the reason why it got classified as a dwarf planet

e Explain why some scientists are reopening the case of Pluto’s status — that the only work in
history that used this rule to classify planets was an article by William Herschel in 1802. They
also argue that this work was based on reasoning and observations that have since been
disproved.

Conclusion — Explain the issues that might arise by challenging the classification done by IAU.
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How celestial objects are termed as planets:-

Three conditions for a celestial object to be called a planet:
* It must orbit the Sun
*= [t should be massive enough to acquire an approximately spherical shape

* |t hasto ‘clear its orbit’, that is, be the object that exerts the maximum gravitational pull within its orbit.

Status of pluto as planet:-

After years of arguing over whether Pluto is a planet, in 2006 the International Astronomical Union (IAU) voted
to remove Pluto’s planetary status and designated Pluto a ‘dwarf planet’.

For an object to be designated as a planet it needs to satisfy three conditions. However in the case of Pluto ,it is
affected by Neptune’s gravity. It also shares its orbit with the frozen objects in the Kuiper belt. Based on this, the
IAU deemed that Pluto did not ‘clear its orbit’. Dwarf planets, on the other hand, need only satisfy the first two
conditions.

Now some researchers are challenging this decision, citing the manner in which scientific tradition has dealt with
the taxonomy of planets.

= That the only work in history that used this rule to classify planets was an article by William Herschel in 1802.
= They also argue that this work was based on reasoning and observations that have since been disproved.

However if Pluto were to be re-designated a planet, many more complications would arise. For one thing, Charon,
Pluto’s moon, is much too large to be called a satellite.

Shell of objects that surrounds the entire solar system far beyond the Kuiper belt, contain objects that can then
be called planets, thereby complicating the issue.

Right now Pluto exists as a dwarf planet.

Q) Explain the origin of the two major islands of India and highlight their salient features ?
(250 words)

NCERT India Physical geography pg 18

Key demand of the question

The question expects us to bring out how the Andaman and Nicobar Islands and Lakshadweep
islands were formed and highlight their salient features such as the tribes there, the climate, their
importance for India, the vegetation etc

Structure of the answer

Introduction — Highlight that Andaman and Nicobar Islands and Lakshadweep islands are the two
major island chains of India.

Body

e  Explain the origin of Andaman and Nicobar Islands — volcanic in nature and recognised as
the extensions of Himalayas.

e Discuss the salient features of ANI such as

e |t gives strategic edge for India in terms of security, maritime trade and extended reach to
Indian ocean

e These islands are home to primitive tribes like Jarawas, Santhalis, Ongos etc

e Volcanic soils and geographic location, subject these islands to both S-W monsoons and N-
E monsoons and gives the one of the most pristine ecosystems of the world with rich
diversified flora and fauna.

e Equatorial climate with tropical evergreen forests.
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e group of 204 islands and lies as an elongated strip
e Habitat for one of the pristine coral reefs in the world.

e Highlight the origin of Lakshadweep islands — are of coral origin and explain the symbiotic
relationship through which such islands are formed

e Discuss the salient features of Lakshadweep islands
e Originated as coral islands and agricultural productivity is low due to infertile soil
e Existence of atolls, corals etc., made it as one of the tourist destination

e Know for coconut, palm cultivation etc

Origin of two major islands in India :-

The major islands groups of India are Andaman and Nicobar Archipelago (A chain of islands similar in origin) in
Bay of Bengal and Lakshadweep islands in Arabian Sea.

Andaman and Nicobar Islands were formed due to collision between Indian Plate and Burma Minor Plate

The Andaman and Nicobar islands have a geological affinity with the tertiary formation of the Himalayas, and
form a part of its southern loop continuing southward from the Arakan Yoma.

The entire group of islands is divided into two broad categories:
=  The Andaman in the north, and
= The Nicobar in the south

Lakshadweep Islands are coral islands. These islands are a part Reunion Hotspot volcanism. The entire island
group is built of coral deposits.

Features of Andaman and Nicobar Islands

This archipelago is composed of 265 big and small islands.
The Andaman islands are divided into three main islands i.e. North, Middle and South Andaman

Among the Nicobar islands, the Great Nicobar is the largest. It is the southernmost island and is very close to
Sumatra island of Indonesia. The Car Nicobar is the northernmost.

Most of these islands are made of tertiary sandstone, limestone and shale resting on basic and ultrabasic
volcanoes

The Barren and Narcondam islands, north of Port Blair, are volcanic islands
Habitat for one of the pristine coral reefs in the world.

= Some of the islands are fringed with coral reefs. Many of them are covered with thick forests. Most of the
islands are mountainous.

It gives strategic edge for India in terms of security, maritime trade and extended reach to Indian ocean
These islands are home to primitive tribes like Jarawas, Santhalis, Ongos etc

Volcanic soils and geographic location, subject these islands to both S-W monsoons and N-E monsoons and gives
the one of the most pristine ecosystems of the world with rich diversified flora and fauna.

Equatorial climate with tropical evergreen forest
= These islands receive convectional rainfall and have an equatorial type of vegetation.

= These islands have a warm tropical climate all year round with two monsoons.

Features of Lakshwadweep islands:-

All are tiny islands of coral origin {Atoll} and are surrounded by fringing reefs.

Most of the islands have low elevation and do not rise more than five metre above sea level (Extremely Vulnerable
to sea level change).
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= Their topography is flat and relief features such as hills, streams, valleys, etc. are

= These consist of approximately 36 islands of which 11 are inhabited.

= These islands have calcium rich soils- organic limestones and a scattered vegetation of palm species and coconut
cultivation.

= One typical feature of these islands is the formation of crescentic reef in the east and a lagoon in the west.

= The Islands of this archipelago have storm beaches consisting of unconsolidated pebbles, shingles, cobbles and
boulders on the eastern seaboard

= Agricultural productivity is low due to infertile soil

= Existence of atolls, corals etc., made it as one of the tourist destination.

Q) Compare and contrast Ladakh desert with Thar desert ? Also, explain the drainage pattern
in Thar desert ? (250 words)

NCERT Physical Geography India Pg 17

Key demand of the question

The question expects us to bring out the similarities and differences in Ladakh and that desert. Next,
we need to bring out the type of drainage pattern in thar desert.

Structure of the answer

Introduction — Mention that Ladakh and that deserts are respectively the cold and hot deserts of

India.
Body
[ ]

Background:-

Explain the similarities and differences between Ladakh and Thar desert —

Ladakh is situated at a very high altitude of about 6000 mts high on average thus it is
extremely cold while thar desert is a low lying desert

Thar desert , also called Great Indian desert is mostly covered with sand dunes with
occasional oasis while ladakh desert is mostly permafrost.

Both thar desert and ladakh desert experience very scanty rainfall of about 10 cms , owing
mostly because of their geographical presence.

Thar desert has the highest diurnal range of temperature in India

Explain that most of the rivers in Thar are ephemeral and form endorheic basins.

= Ladakh desert is a cold desert situated between Karakoram ranges in the north and zanskar range in the south.
But Thar desert is a hot desert spread over Rajasthan and some neighbouring states and exhibits distinct features
from the Ladakh desert.

Similarities and differences between Ladakh and Thar desert:-

= Altitude:-

= Ladakh is situated at a very high altitude of about 6000 meters high on average thus it is extremely cold
while Thar desert is a low lying desert

= Sand dunes:-

= Thar desert, also called Great Indian desert is mostly covered with sand dunes with occasional oasis while
Ladakh desert is mostly permafrost.
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=  Rainfall:-

= Both Thar desert and Ladakh desert experience very scanty rainfall of about 10 cms , owing mostly because
of their geographical presence.

=  Diurnal temperature:-

» Thar desert has the highest diurnal range of temperature in India.
» Tharis a hot desert while Ladakh is a cold desert.
= Temperature:-

= The temperature of Thar changes from hot to cold as the day passes by but the temperature of Ladakh is
always cold.

= Lifestyle :-

= The lifestyle in Thar is completely desert lifestyle while the lifestyle in Ladakh resembles that of the
mountainous regions.

Drainage system in thar desert:-

= Inland drainage in India is found only in the arid and semi-arid north-western India, particularly in the deserts of
Rajasthan.

= Inland drainage means a drainage system in which rivers do not reach an ocean but empty their waters into a
lake or an inland sea. There are several salt lakes in this part of the country. They are fed by short, intermittent
streams, which experience flash floods during rains and dry once the rain is over.

= Rivers of the inland drainage basin (endorheic basin):

=  When a river does not reach the sea but disappears into the sand, such a region is called an area of inland
drainage. Inland drainage streams are ephemeral streams (short-lived). E.g.:

= The Luniriver in Rajasthan originates near Ajmer and after flowing through Thar desert gets lost in the Rann
of Kutch.

» The other streams of the inland drainage basin either drain towards the individual basins or salt lakes like
the Sambhar or are lost in the sands

Q) What characteristics can be assigned to monsoon climate that succeeds in feeding more than
50 percent of the world population residing in Monsoon Asia ? (250 words)

Key demand of the question

The question expects us to bring out the defining features of the climate of monsoons as experienced
in Asia. here we don’t have to focus on the mechanism of monsoon but the character of monsoon.
So writing about ITCZ shift etc is useless.

Structure of the answer

Introduction — Mention the regions in Asia where monsoon climate is found and mention that the
following are the chief characteristic of monsoon.

Body
Bring out the various characterstic of monsoons such as

e The seasons of monsoons —hot weather season, cold weather season, advancing south west
monsoon, retreating monsoon

e Vegetation of monsoon climate — vegetation ranges from forests to thickets, and from
savanna to scrubland, the trees in this climatic zone are usually deciduous

e Bring out the diversity in Temperature, vegetation etc experienced in monsoons

e  Culture, agriculture of monsoon climate
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Conclusion — mention that among all the climate regions of the world, the Monsoon climate is unique
for its temperature, precipitation and the resultant seasons, which in turn have profound impact on
the vegetation of the associated countries and the lifestyle and economic habits of its inhabitants.

Background:-

= Monsoons are land and sea breezes on a much larger scale. Unlike equatorial wet climate, monsoon climate is
characterized by distinct wet and dry seasons associated with seasonal reversal of winds.

=  Floods in wet season and droughts in dry season are common. Usually there are three seasons namely summer,
winter and rainy

Distribution of Tropical monsoon climate:-

= Occurs within 5° to 30°N and S of the equator.

= On-shore [sea to land] tropical monsoons occur in the summer and off-shore [land to sea] dry monsoons in the
winter.

= They are best developed in the Indian sub-continent, Burma, Thailand, Laos, Cambodia, parts of Vietham and
south China and northern Australia.

Climate

= The basic cause of monsoon climates is the difference in the rate of heating and cooling of land and sea (This is
old theory. New theory will be explained while studying Indian Climate).

= In the summer, when the sun is overhead at the Tropic of Cancer, a low pressure is created in Central Asia.

= The seas, which warm up much slower, remain comparatively at high pressure. At the same time, the southern
hemisphere experiences winter, and a region of high pressure is set up in the continental interior of Australia.

=  Winds blow outwards as the South-East Monsoon, to Java, and after crossing the equator are drawn towards the
continental low pressure area reaching the Indian sub-continent as the South-West Monsoon (Coriolis force).

= |n the winter, conditions are reversed.
Temperature
= Monthly mean temperatures above 18 °C.
= Temperatures range from 30-45° C in summer. Mean summer temperature is about 30°C.
= In winters, temperature range is 15-30° C with mean temperature around 20-25° C.
Precipitation
= Annual mean rainfall ranges from 200-250 cm. In some regions it is around 350 cm.

= Places like Cherrapunji & Mawsynram receive an annual rainfall of about 1000 cm.[They lie on the windward side
of the Meghalaya hills, so the resulting orographic lift (orographic rainfall)enhances precipitation. Also, they are
located between mountains which enhances cloud concentration due to funneling effect]

Seasons
= Seasons are chief characteristics of monsoon climate.
= The cool, dry season (October to February)
= Qut blowing dry winds, the North-East Monsoon, bring little or no rain to the Indian sub-continent.

= However, a small amount of rain falls in Punjab from cyclonic sources (Western Disturbances: Frontal
precipitation brought by jet streams) and this is vital for the survival of winter cereals.

*= North-East Monsoons blowing over the Bay of Bengal acquires moisture and bring rains to the south-
eastern tip of the peninsula at this time of the year (Nov-Dec).

* The hot dry season (March to mid-June)

= The temperature rises sharply with the sun’s northward shift to the Tropic of Cancer.
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= Daytemperatures of 35° C are usual in central India and the mean temperature in Sind and south India
may be as high as 44° C.

= Coastal districts are a little relieved by sea breezes. There is practically little rain. [Hailstorms
(thunderstorms with hail) occurs here and there]

* The rainy season (mid-June to September)

=  With the ‘burst’ of the South-West Monsoon in mid-June, torrential downpours sweep across the
country. Almost all the rain for the year falls within this rainy season.

= This pattern of concentrated heavy rainfall in summer is a characteristic feature of the Tropical
Monsoon Climate.

* The Retreating Monsoon

= The amount and frequency of rain decreases towards the end of the rainy season. It retreats gradually
southwards after mid-September until it leaves the continent altogether.

= The skies are clear again and the cool, dry season returns in October, with the out blowing North-East
Monsoon.

Tropical Monsoon Forests:-

Drought-deciduous forest; dry forest; dry-deciduous forest; tropical deciduous forest.
Broad-leaved hardwood trees. Well developed in southeast Asia.

Trees are normally deciduous, because of the marked dry period, during which they shed their leaves to withstand
the drought [They shed their leaves to prevent loss water through transpiration].

The forests are more open and less luxuriant than the equatorial jungle and there are far fewer species.

Where the rainfall is heavy, e.g. in southern Burma, peninsular India, northern Australia and coastal regions with
a tropical marine climate, the resultant vegetation is luxuriant.

With a decrease in rainfall in summer, the forests thin out into thorny scrubland or savanna with scattered trees
and tall grass.

In parts of the Indian sub-continent, rainfall is so deficient that semi-desert conditions are found in summer.
Monsoonal vegetation is thus most varied, ranging from forests to thickets, and from savanna to scrubland.

Population and Economy in Monsoon Climate

Monsoon climatic regions support high population density.

Income levels are low as most of these regions are underdeveloped or developing.

Subsistence farming is the main occupation. Intensive cultivation is common in regions with irrigational facilities.
Shifting cultivation is followed in North-East India and South-East countries.

Major crops include rice, sugar, cotton, jute, spices, etc..

Cattle and sheep rearing is carried out for domestic and commercial purposes. Livestock industry is not as
profitable as in temperate regions.

Agricultural Development in the Monsoon Lands

Much of the monsoon forest has been cleared for agriculture to support the very dense population. Subsistence
agriculture is the major occupation.

Tropical agriculture dependent on natural rainfall and a large labour force, reaches its greatest magnitude in the
monsoon lands.

Crops
= Rice is the most important staple crop.

* [rrigation water from rivers, canals, dams or wells is extensively used in the major rice producing countries.
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= Other food crops like maize, millet, sorghum, wheat, gram and beans are of subsidiary importance. They are
cultivated in the drier or cooler areas where rice cannot be grown.

= Lowland cash crops

= The most important crop in this category is cane sugar. As much as two-thirds of world’s sugar production
comes from tropical countries.

= Other crops include cotton, a major commercial crop of the Indian sub-continent.
= Highland plantation crops

= Thousands of acres of tropical upland forests were cleared to make way for plantation agriculture in which
tea and coffee are the most important crops.

=  Lumbering

= Most of the forests yield valuable timber, and are prized for their durable hardwood. Lumbering is
undertaken in the more accessible areas. This is particularly important in continental South-East Asia.

=  Shifting Cultivation

= As tropical soils arerapidly leached and easily exhausted, the first crop may be bountiful but the
subsequent harvests deteriorate.

= Shifting cultivation is so widely practiced amongst indigenous peoples that different local names are used in
different countries.

Q) Explain the distribution pattern of rainfall in India and factors affecting that distribution ?
(250 words)

Key demand of the question

The question expects us to bring out the distribution pattern of rainfall in India — the areas where
rainfall is scanty and the areas where it is in abundance. We also need to explain the factors that
are responsible for such variations in rainfall patterns.

Structure of the answer

Introduction — Mention that India falls in the monsoon climatic region. Rainfall is the backbone of
Indian agriculture and economic activities and thus rainfall pattern is important

Body

Mention that Rainfall in India mainly occurs in the months of July, August and September. The Indian
rains are chiefly orographic in nature. As a result, the regions situated on the windward side receive
greater rainfall than the regions located on the leeward side.Only a scant amount of rainfall is
received from cyclones and convectional rainfall.

Discuss the areas which receive hefty, moderate, low and scanty rainfall

Explain the factors which control rainfall distribution in India — SW monsoon vs NE monsoon and
factors such as

e Direction of moisture laden winds

e Pressure conditions

e Cyclonic depression determined by pressure gradient
e Direction of relief features

Background :-

= Rainfall in India is highly uneven over a period of time in a year. The western coasts and North East India receive
rainfall of over 400 cm. It is less than 60 cms in western Rajasthan and adjoining parts of Gujarat, Haryana and
Punjab. Similarly, rainfall is low in the interiors of the Deccan Plateau and east of Western Ghats. Then, Leh in
Jammu and Kashmir is also an area of low precipitation.
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Distribution of
Rainfall in India
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Rainfall in Cms
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100 - 200 3
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Distribution of rainfall in India:-

Rainfall in India mainly occurs in the months of July, August and September.

The Indian rains are chiefly orographic in nature. As a result, the regions situated on the windward side receive
greater rainfall than the regions located on the leeward side.

Only a scant amount of rainfall is received from cyclones and convectional rainfall.

Monsoon in India is irregular, not well distributed and unpredictable. While there are floods in some regions, the
other regions face drought.

Regions receiving hefty rainfall (more than 200 cm)
* Slopes of the Western Ghats and the Western Coastal Plains.

= Meghalaya Hills (Garo, Khasi and Jaintia), the southern slopes of the Eastern Himalayas, Assam, Arunachal
Pradesh and West Bengal.

Regions receiving moderate rainfall (100-200 cm)

* The southern part of Tamil Nadu and the northern parts of Andhra Pradesh.

* Middle Ganges Valley, some parts of the Western Ghats, Eastern Maharashtra, Madhya Pradesh and Odisha.
Regions receiving low rainfall (50-100 cm)

»  Parts of the Deccan plateau consisting of the regions of Karnataka, Andhra Pradesh and Tamil Nadu.

= Eastern Rajasthan, Punjab, Haryana and Kashmir.
Regions receiving scanty rainfall (50 cm and less)

= Northern parts of Kashmir, southern Punjab and western Rajasthan.

= The rain shadow regions of the Western Ghats lying in the Deccan Plateau.
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Factors responsible for distribution of Rainfall in India

= Direction of moisture laden winds:-

= The wind system also affects the Indian rainfall. This system consists of monsoon winds, land and sea breeze,
and local winds. In winter the winds blow from land to sea so they are cold and dry.

*=  On the other hand, in summer wind blow from sea to land bringing the moisture along with them from the
sea and they cause wide spread rain in most par

= Pressure conditions:-
»= High pressure and low pressure zones also affect rainfall.
= Strengths of low pressure over Tibet and high pressure over Southern Indian Ocean:-

= The strengths of low pressure over Tibetan plateau and high pressure over Southern Indian Ocean has
always positive effect on Indian monsoon and have high rainfall. Opposite to it has weak monsoon and
hence less rainfall.

= Cyclonic depression determined by pressure gradient
= Direction of relief features
= Distance from sea:-
= In peninsular India, rainfall decreases from coast to interior parts.
= Altitude:-
= In North-East India, the rainfall increases with altitude.
= Climate change :-

= Inrecent years distribution of monsoon rains has changed. In recent past, monsoon rains touched the
mainland 15 days to 1 month later.

= Aswe move from Meghalaya to Haryana or Punjab in Northern plains, we observe that the rainfall decreases.
= Topography:-

= The physical features influence the air temperature, atmospheric pressure, direction of winds
and the amount of rainfall in different parts of the country.

= Landforms, like mountains, plateaus, etc. affect rainfall. Orographic condensation occurs as moist air is
pushed up the rain side of a landform. On the other side, arid conditions prevail because the moisture
has been squeezed out on the rain side.

= El Nino and La Nina Effects:-

= Weather conditions in India are also influenced by EI-Nino which causes wide spread floods and droughts in
tropical regions of the world. This warming of tropical Pacific waters affects the global pattern of pressure
and wind systems including the monsoon winds in the Indian Ocean.

= These affects the latitudinal walker cell in the Pacific Ocean and rainfall pattern in the Asian region. During
El Nino Year weak push to Monsoon winds towards India causes less rainfall and draught where as During
La Nina years, the push is stronger and causes heavy rain and floods.

= SomaliJet (Findlater Jet) and Somali Current (Findlater Current) :-

= These effect the intensity of high pressure cell in the Southern Indian Ocean and flow of moisture laden
winds to the subcontinent.

= Indian Ocean Dipole (IOD) :-

* |tis defined by the difference in sea surface temperature between two areas (or poles, hence a dipole) — a
western pole in the Arabian Sea (western Indian Ocean) and an eastern pole in the eastern Indian Ocean
south of Indonesia. The greater than average sea-surface temperatures in Arabian Sea responsible for
greater precipitation in the western Indian Ocean region, and vice versa.
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Q) Explain what causes the shifting of pressure belts and the impact it has on the climate of
different regions of the world ? (250 words).

Key demand of the question

The question expects us to describe what causes the shift of pressure belts with shift in position of
the sun. Thereafter, it expects us to explain how the shifting pressure impacts the different climatic
zones of the world such as Mediterranean climate etc

Structure of the answer

Introduction — Explain what these pressure belts are and what causes them to shift. In the absence
of the revolution of the earth around the sun, the global pressure belts would have been permanent
and stationary at their places but the relative position of the earth with the sun changes within a
year due to earth’s revolution and thus the position of all the pressure belts except the polar high
pressure belts changes with the northward and southward migration of the sun.

Body — Explain the impact that the shift in pressure belts has on Mediterranean type of climate,
regions lying between 60°-70° latitudes are characterized by two types of winds in a year because of
shifting of pressure and wind belts, Monsoon climate is the result of the shifting of pressure and wind
belts. Explain the impact of shifting pressure belts on such types of cases in greater detail.

Background :-

All air movements have their roots in pressure differentials in the atmosphere, called pressure gradients.
Systematic differences in the Earth’s land temperature affect air pressure, and significant patterns of pressure
that persist over time are called pressure belts, or wind belts. Wind belts depend on temperature, so temperature
changes can move the belts and also change wind patterns.

Causes:-

In the absence of the revolution of the earth around the sun in about 365 days the global pressure belts would
have been permanent and stationary at their places but the relative position of the earth with the sun changes
within a year due to earth’s revolution and thus the position of all the pressure belts except the polar high
pressure belts changes with the northward and southward migration of the sun.

Due to the inclination of the Earth on its axis, there are differences in the heating of the continents, oceans and
as a result, the pressure conditions in January and July vary greatly.

On 21 June, where the sun is overhead on the tropic of Cancer then the pressure belt shifts 5° northwards and
on 22 December when it shines overhead on the Tropic of Capricorn, they shift 5° southwards. The pressure belts
remain balanced in both the hemispheres when the sun shines vertically over the equator on 21st March and
23rd September.

Impact:-

The shifting of the pressure belts cause seasonal changes in the climate, especially between latitudes 30° and
40° in both hemisphere

* |n this region the Mediterranean type of climate is experienced because of shifting of permanent belts
southwards and northwards with the overhead position of the sun.

»=  During winters Westerlies prevail and cause rain.

=  During summers dry Trade Winds blow offshore and are unable to give rainfall in these regions. These
seasonal changes in the relative positions of the pressure and wind belts introduce the following typical
climatic conditions:

= This belt extends upto 40° latitudes in the northern hemisphere at the time of summer solstice and in the
southern hemisphere at the time of winter solstice. Thus, the western parts of the continents within the
zone of 30°-40° latitudes do not receive rainfall during summer season.

= Mediterranean regions are characterized by dry summers and wet winters and a typical Mediterranean type
of climate is produced due to shifting in pressure belts.
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= The regions lying between 60°-70° latitudes are characterized by two types of winds in a year because of
shifting of pressure and wind belts.

With the northward migration of the sun at the time of summer solstice the polar easterlies are weakened
during northern summer because the westerlies extend over these areas due to northward (poleward)
shifting of sub-polar low pressure belt

While the situation is quite opposite in the southern hemisphere because the polar easterlies extend over
much of the areas of the westerlies due to equator-ward shifting of sub-polar low pressure belt.

The situation is reversed at the time of winter solstice when there is southward migration of the sun.

Consequently, a typical climate characterized by wet summers through westerlies and associated cyclones
and dry winters due to polar easterlies is produced.

= Monsoon climate:-

Monsoon climate is the result of the shifting of pressure and wind belts. Due to northward migration of the
sun in the northern hemisphere at the time of summer solstice the north intertropical convergence (NITC)
is extended upto 30°N latitude over Indian subcontinent, south-east Asia and parts of Africa. Thus, the
equatorial westerlies are also extended over the aforesaid regions.

These equatorial westerlies, in fact, become the south-west or summer monsoons. These south-west
monsoon winds bring much rains because they come from over the ocean and are associated with tropical
atmospheric storms (cyclones). The NITC is withdrawn from over the Indian subcontinent and south-east
Asia because of southward shifting of pressure and wind belts due to southward migration of the sun at the
time of winter solstice.

Thus, north-east trades are re-established over the aforesaid areas. These north-east trades, in fact, are
north-east or winter monsoons. Since they come from over the lands, and hence they are dry.

Q) Explain why does Western Ghats receive more rainfall than Eastern Ghats ? (250 words)

Key demand of the question

The question expects us to first explain the comparison of rainfall received by western and eastern
ghats. Thereafter, we need to explain the different reasons why this is so

Structure of the answer

Introduction — Mention that Topography and wind play an important role in the distribution of
precipitation. Explain in brief the comparison of geographical features of western and eastern ghats.
Give the comparison of rainfall patterns.

Body — Explain the various reasons behind western ghats receiving more rainfall than Eastern ghats

e Describe the geographical area in which more rainfall is received. Mention the fact about
windward and leeward side

e WG block rain bearing winds whereas SW monsoon moves parallel to eastern ghats

o WG have gentler slope as compared to Eastern Ghats. etc

Diagrammatic representation will fetch you more marks.

The reason why do the Western Ghats receive more rain than the Eastern Ghats are discussed below:

= The winds from Arabian Sea climb the slopes of the Western Ghats from 900-1200 m. Soon, they become cool,
and as a result, the windward side of the Western Ghats receive very heavy rainfall ranging between 250 cm and
400 cm. After crossing the Western Ghats, these winds descend and get heated up. This reduces humidity in the
winds. As a result, these winds cause little rainfall in the Eastern Ghats.

= The Western Ghats block rain-bearing winds which cause rainfall on the western slopes. Whereas South-west
monsoon moves parallel to the Eastern Ghats, which cause less rainfall because in the Eastern Ghats unable to
block moisture-laden winds.
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=  The Western Ghats lies in rain-fed area of the Arabian Sea branch of the south-west monsoon whereas Eastern
Ghats lies in the rain shadow area of the Arabian Sea branch of the south-west monsoon.

= The Western Ghats have gentle slope that provides a greater area for sunlight absorption whereas the Eastern
Ghats have an abrupt slope..

= The Western Ghats do not allow the winds to cross over without shedding their moisture on the Western
slopes. When these winds reach the Eastern Ghat, they are almost dry.

Even the rainfall in western ghats is itself varied:-

= In a recent study of rainfall trends using remotely sensed satellite data and actual field data from the Indian
Meteorological Department of the Western Ghats region over the past 14 years, it was found that during the
monsoon months of June, July, August, September, the average rainfall was more over Karnataka than
Maharashtra and Kerala.

=  There are several reasons for this:-

= The mountain topography in Karnataka is broader than the narrow topography of the Ghats in
Maharashtra:-

= Due to the greater width of the mountains, the rain bearing winds have to necessarily travel a longer
distance and have more time for the drops to coalesce and precipitate as rainfall, resulting in higher
rainfall. In contrast, the narrow width of the Ghats in Maharashtra allows the rain-bearing wind to cross
over to the leeward side rapidly before precipitation can occur.

= Asfor Kerala, the Ghats there are in the form of isolated mountains, where the rain-bearing winds can
easily cross over to the leeward side through the gaps in between without precipitation occurring.

= The slope of the mountain has a direct bearing on the possibility of precipitation. This is borne out by the
Ghats of Karnataka where the mountains are gently sloping, compared to the steep slopes of the Ghats in
Maharashtra and Kerala.

*= The air parcel will retain its energy and speed for a longer time when the slope is gradual. This will
provide sufficient vertical motion to cloud droplets to grow by collision coalescence process and hence
form precipitation.

= The gentle slope provides a greater area for sunlight absorption and heating leading to greater convection
when compared with an abrupt slope i.e. less Ghat area such as that of the Maharashtra and Kerala Ghats.

= The continuous mountain range presents a greater barrier to rain-bearing winds than a range comprising
isolated mountains with gaps in between where the winds can easily pass to the leeward side. Unlike in the
case of Kerala, the Ghats in Maharashtra and Karnataka are continuous.

TOPIC: Important Geophysical phenomena such as earthquakes, Tsunami, Volcanic activity, cyclone etc

Q) Discuss the main features of equatorial vegetation and explain why tropical countries are
net timber importers ? (250 words)

GC Leong Physical Geography Ch 15
Key demand of the question

The question expects us to explain the type of vegetation found in equatorial climate, their key
features. Based on that, we need to explain the reason why they are timber importers.

Directive word

Discuss — Here you need to explain the features of equatorial vegetation and the reason why they
are timber importers.

Structure of the answer

Introduction — Explain the type of climate found in equatorial region
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Body

e Discuss the type of vegetation found in equatorial forests. Explain their key features — great
variety, distinct layer arrangement, multiple species and forests clearings.

e Explain the reason why they are timber importers — presence of tropical hardwood, poor
quality of secondary vegetation and multiple species

Background:-

= High temperature and abundant rainfall in the equatorial regions support a luxuriant type of vegetation-the
tropical rain forest. In the Amazon lowlands, the forest is so dense and so complete in its vegetational
extravagance that a special term ‘selvas’ is used.

Main features of equatorial vegetation:-

= Vertical layer arrangement:-

= From the air, the tropical rain forest appears like a thick canopy of foliage, broken only where it is crossed
by large rivers or cleared for cultivation. All plants struggle upwards for sunlight resulting in a peculiar layer
arrangement. The tallest trees attain a height of over 150 feet

= Their slender trunks pierce skywards with wide-spread branches at the top. The smaller trees beneath form
the next layer, and the ground is rooted with ferns and herbaceous plants which can tolerate shade. Because
the trees cut out most of the sunlight the undergrowth is not dense

= Great Variety of Vegetation:

= The equatorial vegetation comprises a multitude of evergreen trees that yield tropical hardwood, e.g.
mahogany, ebony, greenheart, cabinet woods and dyewoods.

= There are smaller palm trees, climbing plants like the lianas or rattan which may be hundreds of feet long
and epiphytic and parasitic plants that live on other plants. Under the trees grow a wide variety of ferns,
orchids and lalang

=  Multiple Species:

= Unlike the temperate forests, where only a few species occur in a particular area, the trees of the tropical
rain forests are not found in pure stands of a single species. It has been estimated that in the Malaysian
jungle as many as 200 species of trees may be found in an acre of forest.

= Forest Clearings:

= Many parts of the virgin tropical rain forests have been cleared either for lumbering or shifting cultivation.
When these clearings are abandoned, less luxuriant secondary forests, called belukar in Malaysia, spring up.
These are characterized by short trees and very dense undergrowth. In the coastal areas and brackish
swamps, mangrove forests thrive.

Why tropical countries are net timber importers:-

= Many species are found in a smaller area. For example Malaysian jungles have around 200 species in a acre of
forest land. Hence, commercial exploitation of trees becomes difficult.

= This has made commercial exploitation of tropical timber a most difficult task. Many of the tropical hardwoods
do not float readily on water and this makes haulage an expensive matter. It is therefore not surprising that many
tropical countries are net timber importers.

= Intropical areas some tree-species are extremely valuable, but they are scattered. This heterogeneous supply of
timber leads to cost of gathering very high.

= Valuable trees are scattered throughout jungle, you need some land transport before logs reach the rivers. But
road construction is difficult due to rain, dense vegetation.

= Poor quality of secondary vegetation
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Q) Which are the main factors that affect ocean relief ? Explain the major relief features of
ocean floor ? (250 words)

Key demand of the question

The question is self explanatory in its demand. It expects us to list the factor that contribute to ocean
relief and how. Thereafter, we need to mention the major relief feature of ocean floor and explain
them.

Structure of the answer

Introduction — Explain what is meant by ocean bottom relief and how our understanding of ocean
bottom has evolved with time.

Body

e Explain how the various factors contribute to ocean relief — Ocean relief is largely due to
tectonic, volcanic, erosional and depositional processes and their interactions.

e List the major ocean relief features — the continental shelf, the continental slope, the
continental rise, the Deep Sea Plain or the abyssal plain, Oceanic Deeps or Trenches, mid
oceanic ridges. Explain these features.

Factors that affect ocean relief :-

= Ocean relief is largely due to tectonic, volcanic, erosional and depositional processes and their interactions.
= QOcean relief features are divided into major and minor relief features.

Major Ocean Relief Features

1. The continental shelf:-
= Continental Shelf is the gently sloping seaward extension of continental plate.
= These extended margins of each continent are occupied by relatively shallow seas and gulfs.
= Continental Shelf of all oceans together cover 7.5% of the total area of the oceans.
» Gradient of continental is of 1° or even less.
» The shelf typically ends at a very steep slope, called the shelf break.

= The continental shelves are covered with variable thicknesses of sediments brought down by rivers,
glaciers etc..

* Average width of continental shelves is between 70 — 80 km.
* Importance of continent shelves
1. Marine food comes almost entirely from continental shelves;
2. They provide the richest fishing grounds
3. They are potential sites for economic minerals
2. The continental slope:-
»= Continental slope connects the continental shelf and the ocean basins.
* |t begins where the bottom of the continental shelf sharply drops off into a steep slope.
= The gradient of the slope region varies between 2-5°.
= The depth of the slope region varies between 200 and 3,000 m.
= Continental slope boundary indicates the end of the continents.

= Canyons and trenches are observed in this region.
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3. The continental rise:-

» The continental slope gradually loses its steepness with depth.
=  When the slope reaches a level of between 5° and 1°, it is referred to as the continental rise.

= With increasing depth the rise becomes virtually flat and merges with the abyssal plain.

4. The Deep Sea Plain or the abyssal plain.

= Deep sea planes are gently sloping areas of the ocean basins.

= These are the flattest and smoothest regions of the world because of terrigenous [denoting marine
sediment eroded from the land] and shallow water sediments that buries the irregular topography.

* |t covers nearly 40%of the ocean floor.

Minor Ocean Relief Features

1. Ridges:-
* A mid-oceanic ridge is composed of two chains of mountains separated by a large depression. [Divergent
Boundary]
= These oceanic ridge systems are of tectonic origin and provide evidence in support of the theory of Plate
Tectonics
2. Hills
3. Seamounts:-
=  Seamount: It is a mountain with pointed summits, rising from the seafloor that does not reach the surface of
the ocean. Seamounts are volcanic in origin. These can be 3,000-4,500 m tall.
= The Emperor seamount, an extension of the Hawaiian Islands [Hotspot] in the Pacific Ocean, is a good
example.
4. Guyots:-
* The flat topped mountains (seamounts) are known as guyots.
5. Trenches:-
= The trenches are relatively steep sided, narrow basins (Depressions). These areas are the deepest parts of
the oceans.
= They are of tectonic origin and are formed during ocean — ocean convergence and ocean continent
convergence.
* They are some 3-5 km deeper than the surrounding ocean floor.
*= The trenches lie along the fringes of the deep-sea plain at the bases of continental slopes and along island
arcs.
* The trenches run parallel to the bordering fold mountains or the island chains.
6. Canyons:-
= Deep gorge, especially one with a river flowing through it.
7. Sleeps
8. Fracture zones
9. Island arcs
10. Atolls:-

= These are low islands found in the tropical oceans consisting of coral reefs surrounding a central depression.

* |t may be a part of the sea (lagoon), or sometimes form enclosing a body of fresh, brackish, or highly saline
water.
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11. Coral reefs:-

= Coral reefs are built by colonies of tiny animals found in marine water that contain few nutrients. They are
diverse underwater ecosystems held together by calcium carbonate structures secreted by marine
invertebrates called corals.

12. Submerged volcanoes and
13. Sea-scarps.
14. Bank, Shoal and Reef
= These marine features are formed as a result of erosional, depositional and biological activity.

= These are produced upon features of diastrophic [Earth Movements] Therefore, they are located on upper
parts of elevations.

Q) Discuss the difference between tropical cyclones and non-tropical cyclones. (250 words)

Reference
Reference
Directive word

Discuss- This is an all-encompassing directive which mandates us to write in detail about the key
demand of the question. We also have to discuss about the related and important aspects of the
question in order to bring out a complete picture of the issue in hand.

Key demand of the question.

The question wants us to write in detail about the differences between a tropical cyclone and a non-
tropical (mid-latitude cyclone).

Structure of the answer

Define a cyclone- e.g a cyclone is a large scale air mass that rotates around a strong center of low
atmospheric pressure. Mention that there are two kinds of cyclones- tropical and mid-latitude (non-
tropical).

Body-

e Discuss the features of a tropical cyclone. E.g A tropical (or warm core) cyclone (area of low
pressure) usually forms over warm waters in the tropics. Air rises rapidly around the edges
of the center of the storm. Hurricanes and tropical storms are (warm core) tropical cyclones
etc.

e Discuss the features of a non-tropical cyclone. E.g A non-tropical (or cold core) storm has the
coldest temperatures in the center of the storm. Temperatures cool as you move higher in
the atmosphere and there is a trough at the highest levels. Unlike tropical (warm core)
storms, winds are not as concentrated near the center of the storm etc.

Conclusion- mention that tropical cyclones can convert into non-tropical cyclones and both can have
devastating effects on environment and livelihood etc.

Tropical cyclones:-

= Tropical (or warm core) cyclone (area of low pressure) usually forms over warm waters in the tropics. Air rises
rapidly around the edges of the center of the storm.

= Sinking air in the center of the storm heats up the air, so the storm has warm temperatures from the surface all
the way up to high levels of the atmosphere. Hurricanes and tropical storms are (warm core) tropical cyclones.

= At the surface, stronger winds are usually proximate to the storm’s location and they diminish quickly when you
move away from the storm.
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Non tropical cyclone and differences between tropical and non tropical cyclones :-

A non-tropical (or cold core) storm has the coldest temperatures in the center of the storm.Temperatures cool
as you move higher in the atmosphere and there is a trough at the highest levels.

Winds:-

= Unlike tropical (warm core) storms, winds are not as concentrated near the center of the storm, but can
spread out for hundreds of miles from it.

Precipitation in a cold core (non-tropical cyclone) can also spread far away from the center of the storm. Most
mid-latitude storms are cold core including nor’easters.

= The precipitation is more intense in tropical cyclone than non tropical cyclone. Also, precipitation in tropical
cyclones are localised while in case of non tropical cyclone the precipitation is widespread.

Shape:-

*= Tropical cyclones are nearly symmetric in shape and are without fronts. Mid-latitude (cold core) cyclones
are comma shaped and have fronts associated with them.

Transition:-

= Hurricanes and tropical storms often transition to cold core cyclones , meaning that it has technically lost
many of its tropical characteristics and is more closely related to a mid-latitude (non-tropical) storm.

= The transition often occurs when a tropical cyclone moves to higher latitudes and interacts with atmospheric
features that are more common there.

Troughs:-

= Tropical cyclones don’t form troughs whereas non tropical cyclones form troughs in upper level of
atmosphere.

Conclusion:-

Despite the differences both these cyclones are destructive in nature and cause irreparable damage to life and
property.

Q) Explain how the Himalayan and the Tibetan highlands play an important role in the-
development of the South — West monsoon ? (250 words)

Key demand of the question

The question expects us to bring out the impact that Himalayas and the Tibetan plateau have on the
onset, progress and retraction of south west monsoon in India.

Structure of the answer

Introduction — Explain the geographical presence and physical features of Himalayas and Tibetan
plateau.

Body

e Discuss the impact of Himalayas on SW Monsoon — in foothills of Himalayas is location of
sub-tropical high pressure (STHP) belt. In summers, pressure belts shift to north so STHP belt
also move to the north, which disintegrates the jet stream(which was blowing
originally over northern plains), thus causing a monsoonal trough (vacuum) in this region,
thus sucking the SW monsoonal winds . In addition , Himalayas also prevent the further
northward movement of the monsoons and hence confine them to Indian landmass

e Discuss the impact of tibetan highlands- also strengthen SW monsoons by giving birth to
tropical easterly jet stream. In summers, the surface of Tibetan plateau become very warm
( warm air always rise) and the warm air rising from Tibet move south towards Indian ocean
because of the presence of STHP belt north of Tibet. These currents of warm air deflect to
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their right as they move due to coriolis force and hence sink over Arabian sea. This air picks
up moisture from Arabian sea and joins SW monsoonal winds.

Background:-

Himalayas acted on the monsoon in two ways. The Tibetan plateau, heated up during summer and thereby established
an atmospheric circulation that was conducive for the monsoon. The vast mountain range also acted as a tall barrier,
preventing cold, dry air in the northern latitudes from entering the subcontinent and subduing the warm, moisture-
laden winds from the oceans that drive the monsoon.
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Role of Himalayas and Tibetan highlands in South west monsoon:-

= The Tibetan Plateau is an enormous block of highland acting as a formidable barrier. Due to its protruded height
it receives 2-3°C more insolation than the neighboring areas.

= The plateau affects the atmosphere in two ways: (a) as a mechanical barrier, and (b) as a high- level heat sources.

= At the beginning of June the subtropical jet stream is completely withdrawn from India and occupies a position
along 40° N (to the north of Tibetan Plateau).

= The plateau accentuates the northward displacement of the jet stream. Hence the burst of monsoon in June is
prompted by the Himalayas and not by the thermally induced low pressure cell over Tibet. (Tibetan plateau is
responsible for south-west monsoons. But it is the subtropical jet stream that facilitates sudden outburst of
monsoons with its sudden northward migration)
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= In the middle of October the plateau proves to be the most important factor in causing the advance of the jet
south of the Himalayas or bifurcating it into two parts.

= The winter Tibetan Plateau cools rapidly and produces a high pressure cell. (Cyclonic condition over Tibet ceases
and an anticyclonic condition is established). The high pressure cell over Tibet strengthens N-E monsoons.

= Tibet gets heated in summer and is 2°C to 3°C warmer than the air over the adjoining regions. Because the Tibet
Plateau is a source of heat for the atmosphere, it generates an area of rising air (convergence) (intense low
pressure cell).

= During its ascent the air spreads outwards in upper troposphere (divergence) and gradually sinks (subsidence)
over the equatorial part of the Indian Ocean.

= [t finally approaches the west coast of India as a return current from a south-westerly direction and is termed as
equatorial westerlies.

= |t picks up moisture from the Indian Ocean and causes rainfall in India

Q) Explain what happens during break monsoon period and the reason why break in monsoon
occurs ? (250 words)

Key demand of the question

The question expects us to explain what break in monsoon is, the characteristic feature of monsoon
break and the reasons why break in monsoon happens.

Structure of the answer

Introduction — Explain what break monsoon is — During the Monsoon season, there are periods when
the Monsoon trough shifts closer to the foothills of Himalayas, which leads to sharp decrease in
rainfall over most parts of the country. However, rainfall increase along the foothills of Himalayas,
Northeast India and parts of the Southern Peninsula. Such a synoptic situation is known as the
‘break’ Monsoon period.

Body
Explain its characteristic feature. These breaks in the different regions are due to different reasons:

e In northern India rains are likely to fail if the rain-bearing storms are not very frequent
along the monsoon trough or the ITCZ over this region.

e Qver the west coast the dry spells are associated with days when winds blow parallel to
the coast.

Explain the reasons why break in monsoon occurs — When tropical disturbances advance along the
monsoon trough, sometimes the sea level low pressure area weakens and making the low pressure
area from 900 mb to 700 mb height to move north of the trough. As the high level low pressure area
moves north, precipitation decreases in the northern plains. This makes the low pressure area over
North Bay of Bengal to be replaced with a high pressure area. This makes the monsoon trough along
the west coast to weaken and monsoon winds from Bay of Bengal branch alone feed the monsoon
trough which runs along the foothill of Himalayas and North east India. This results in less or no
rainfall across west coast, Deccan plateau and Northern plains. But a low pressure trough forms over
the Tamil Nadu coast increasing the rainfall. As the monsoon trough runs close to foothills of
Himalayas, monsoon winds ascend the slopes of Himalayas resulting in orthographic rainfall. This is
how a monsoon break works.

Background:-

= During the Monsoon season, there are periods when the Monsoon trough shifts closer to the foothills of
Himalayas, which leads to sharp decrease in rainfall over most parts of the country.

= However, rainfall increase along the foothills of Himalayas, Northeast India and parts of the Southern Peninsula
(Rayalseema and Tamil Nadu). Such a synoptic situation is known as the ‘break’ Monsoon period.
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Why does break in monsoon occur:-

In northern India rains are likely to fail if the rain-bearing storms are not very frequent along the monsoon trough
or the ITCZ over this region. The northern plains witness a drop in humidity levels, the surface winds start blowing
from the northwest direction and rainfall reduces considerably.

Over the west coast the dry spells are associated with days when winds blow parallel to the coast.

When tropical disturbances advance along the monsoon trough, sometimes the sea level low pressure area
weakens and making the low pressure area from 900 mb to 700 mb height to move north of the trough.

As the high level low pressure area moves north, precipitation decreases in the northern plains. This makes the
low pressure area over North Bay of Bengal to be replaced with a high pressure area.

This makes the monsoon trough along the west coast to weaken and monsoon winds from Bay of Bengal branch
alone feed the monsoon trough which runs along the foothill of Himalayas and North east India.

This results in less or no rainfall across west coast, Deccan plateau and Northern plains.

But a low pressure trough forms over the Tamil Nadu coast increasing the rainfall. As the monsoon trough runs
close to foothills of Himalayas, monsoon winds ascend the slopes of Himalayas resulting in orthographic rainfall.
This is how a monsoon break works.

The pressure gradient at surface levels over the Peninsular India weakens, while it becomes more over the
Gangetic plains. Normally, the reverse happens during the four month-long Monsoon season.

What are the striking features of the ‘break’ Monsoon period?

Breaks are likely to occur during the second week of August and last for a week.

The breaks are believed to be brought about by the northward shifting of the monsoon trough (minimum low
pressure cell in ITCZ). The axis of the trough lies at the foothills of the Himalayas during the break period.

Normally the Monsoon trough runs from Sri Ganganagar in Rajasthan to Kolkata. During break Monsoon,
the trough shifts closer to the foothills of Himalayas or sometimes not visible at all.

Middle of August is most prone to ‘breaks’ and that too longer breaks. Consequently, Northeast and parts of
South India receive good showers while rest of the country remains mainly dry.

Rainfall ceases over most parts of India. Heavy Monsoon showers are witnessed over/near the foothills
Himalayas, but not over the entire length simultaneously.

The Himalayan region to the east of 85°E receives heavy Monsoon showers. Accordingly, Sub Himalayan West
Bengal, Sikkim, Assam and Arunachal Pradesh are more susceptible to heavier rainfall. Bihar, Jharkhand and West
Bengal also receive above normal rainfall during this period.

In the Peninsular India, Rayalseema and Tamil Nadu receives good thundershowers.

TOPIC: Changes in critical geographical features (including water bodies and ice-caps) and in flora and
fauna and the effects of such changes.

Q) What is Indian Ocean Dipole? Discuss its combined impact with El Nino on monsoons in
India ? (250 words)

Key demand of the question

The question expects us to explain what 10D is and discuss in detail how it impacts monsoons in India
along with El Nino.

Structure of the answer

Introduction — Explain 10D — The Indian Ocean Dipole (I0D) is defined by the difference in sea surface
temperature between two areas (or poles, hence a dipole) — a western pole in the Arabian Sea
(western Indian Ocean) and an eastern pole in the eastern Indian Ocean south of Indonesia.

Body — Here discuss in detail how both 10D and El nino impact monsoons in India. Discuss the impact
of both positive 10D and negative 10D. Discuss the combined impact of IOD and El Nino.
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10D:-

= The Indian Ocean Dipole (IOD) is a coupled ocean atmosphere phenomenon in the Indian Ocean.

= |t is normally characterized by anomalous cooling of Sea surface temperatures in the south eastern equatorial
Indian Ocean and anomalous warming of Sea surface temperatures in the western equatorial Indian Ocean.

= Associated with these changes the normal convection situated over the eastern Indian Ocean warm pool shifts
to the west and brings heavy rainfall over the east Africa and severe droughts/forest fires over the Indonesian
region.

= Apositive IOD occurs when sea surface temperature is higher than normal in the Arabian Sea and less than normal
in the tropical eastern Indian Ocean. The opposite is true in case of a negative |0D.

= Impact:-

The Indian Ocean Dipole (IOD) also has a strong influence on the Indian summer monsoon.
An 10D can either augment or weaken the impact of El Nino on Indian monsoon.

While a positive I0D can bring good rains to India despite an El Nino year, negative 10D leads to more
monsoon break days.

Early 10D, which peaks in the mid-monsoon months (July and August), plays a significant role in enhancing
monsoon rainfall even though its intensity is medium compared to other IODs.

During an early I0OD, the combined effect of Arabian sea evaporation and stronger cross equatorial flow
winds blowing from the southern tropics to the north across the equator play an important role in
enhancing the monsoon activity over the Indian subcontinent. Also, there are fewer breaks in monsoon
conditions during early IOD events

An 10D can either aggravate or weaken the impact of El Nino on Indian monsoon. If there is a positive 10D,
it can bring good rains to India despite of an El Nino year. For example, positive IOD had facilitated normal
or excess rainfall over India in 1983, 1994 and 1997 despite an El Nino in those years. Similarly, during years
such as 1992, a negative IOD and El Nino had cooperatively produced deficient rainfall.

Positive Dipole Mode
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Negative Dipole Mode

!

Q) Explain the factors that influence the formation, onset and intensity of south west
monsoons? (250 words)

Key demand of the question

The question expects us to list and explain the factors that are responsible for
e Formation of south west monsoons
e Onset of south west monsoons
e Intensity of south west monsoons

Structure of the answer

Introduction — Give a brief explanation of south west monsoon in India.

Body — List and explain the factors that influence the formation, onset and intensity of south west
monsoons.

Formation
e Intense heating of Tibetan plateau during summer months

e Permanent high pressure cell in the South Indian Ocean (east to north-east of Madagascar
in summer)

e Above points +
e Subtropical Jet Stream (STJ)
e Tropical Easterly Jet (African Easterly Jet)

e Inter Tropical Convergence Zone

www.insightsonindia.com 51 www.insightsias.com



http://www.insightsonindia.com/
http://www.insightsias.com/
http://www.insightsonindia.com/2018/09/26/1-explain-the-factors-that-influence-the-formation-onset-and-intensity-of-south-west-monsoons250-words/
http://www.insightsonindia.com/2018/09/26/1-explain-the-factors-that-influence-the-formation-onset-and-intensity-of-south-west-monsoons250-words/

SECURE SYNOPSIS "’

Intensity
e Strengths of Low pressure over Tibet and high pressure over southern Indian Ocean.
e Somali Jet (Findlater Jet)
e Somali Current (Findlater Current)
e Indian Ocean branch of Walker Cell
e Indian Ocean Dipole.

Background :-

= Monsoons are seasonal winds which reverse their direction with the change of season. The monsoon is a double
system of seasonal winds. They flow from sea to land during the summer and from land to sea during winter.

= Monsoons are peculiar to Indian Subcontinent, South East Asia, parts of Central Western Africa etc.

= Indian Monsoons are Convection cells on a very large scale. They are periodic or secondary
winds which seasonal reversal in wind direction.

Factors that influence formation of South west monsoon :-

= Intense heating of Tibetan plateau during summer months:-
»= Due to its protruded height Tibet receives 2-3°C more insolation than the neighboring areas.

= The plateau affects the atmosphere in two ways: (a) as a mechanical barrier, and (b) as a high- level heat
sources.

= At the beginning of June the subtropical jet stream is completely withdrawn from India and occupies a
position along 40° N (to the north of Tibetan Plateau).

= The plateau accentuates the northward displacement of the jet stream. Hence the burst of monsoon in June
is prompted by the Himalayas and not by the thermally induced low pressure cell over Tibet. (Tibetan
plateau is responsible for south-west monsoons. But it is the STJ that facilitates sudden outburst of
monsoons with its sudden northward migration)

*= |n the middle of October the plateau proves to be the most important factor in causing the advance of the
jet south of the Himalayas or bifurcating it into two parts.

* The winter Tibetan Plateau cools rapidly and produces a high pressure cell. (Cyclonic condition over Tibet
ceases and an anticyclonic condition is established). The high pressure cell over Tibet strengthens N-E
monsoons.

»= Tibet gets heated in summer and is 2°C to 3°C warmer than the air over the adjoining regions.

= Because the Tibet Plateau is a source of heat for the atmosphere, it generates an area of rising air
(convergence) (intense low pressure cell).

= During its ascent the air spreads outwards in upper troposphere (divergence) and gradually sinks
(subsidence) over the equatorial part of the Indian Ocean.

» [tfinally approachesthe west coast of India as a return current from a south-westerly direction and is termed
as equatorial westerlies.

» |t picks up moisture from the Indian Ocean and causes rainfall in India and adjoining countries.
= Permanent high pressure cell in the South Indian Ocean (east to north-east of Madagascar in summer).

Factors responsible for north-east monsoon formation :-

= Formation and strengthening of high pressure cells over Tibetan plateau and Siberian Plateau in winter.
= Westward migration and subsequent weakening of high pressure cell in the Southern Indian Ocean.

= Migration of ITCZ to the south of India.
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Factors that influence the onset of south-west monsoons

= Subtropical Jet Stream (STJ) and Inter Tropical Convergence Zone:-

As the summer time approaches, there is increased solar heating of the Indian subcontinent and the Tibetan
Plateau.

In the peak summer months (25th of May — 10th of Jun), with the apparent northward movement of the
sun, the southern branch of the SIT, which flows to the south of the Himalayas, shifts to the north of the
Himalayas.

When the sun’s position is about to reach the Tropic of Cancer (June), the SJT shifts to the north of the
Tibetan Plateau (1st of Jun — 20th of June). The ITCZ is close to its peak position over the Tibetan Plateau.

The altitude of the mountains initially disrupts the jet but once it has cleared the summits it is able to reform
over central Asia.

Its movement towards the north is one of the main features associated with the onset of the monsoon over
India.

With the northward shift of SIT, an Easterly Jet is formed over the Indian plains. It generally forms in the first
week of June and lasts till late October.

It can be traced in the upper troposphere right up to the west coast of Africa.

The northward shift of SIT and ICTZ moves the subtropical high pressure belt to the north of the Tibetan
Plateau and the Easterly Jet creates a low pressure region in the Indian plains (Easterly Jet creates
anticyclonic conditions in upper troposphere).

This low pressure in the northern plains coupled with the intense low of the Tibetan Plateau leads to the
sudden onset of south-west monsoons (1st of Jun — 20th of June).

The monsoon cell is situated between the Indian Ocean (North of Madagascar)(High Pressure Cell) and
Tibetan plateau (Low Pressure Cell).

In summer the sub-tropical easterly jet fluctuates between the plains region of India and peninsular India
varying the intensity of rainfall from location to location.

During March to May, the building up of this cell is blocked by the STJ which tends to blow to the south of
the Himalayas (Northwest India and Plains region are occupied by Subtropical High Pressure Belt. This high
pressure belt undermines the influence of low pressure cell over Tibet).

As long as the STJ is in this position the development of summer monsoons is inhibited (the high pressure
belt stays over north India).

With the STJ out of the way (high pressure belt migrates to the north of Tibet) the sub continental monsoon
cell develops (Somali Jet) very quickly indeed, often in a matter of a few days.

Warmth and moisture are fed into the cell by a lower level tropical jet stream which brings with it air masses
laden with moisture from the Indian Ocean.

The end of the monsoon season is brought about when the atmosphere over the Tibetan Plateau begins to
cool (August — October), this enables the STJ to transition back across the Himalayas.

With the southward shift of ITCZ, subtropical high pressure belt returns back to the Indian plains and the
rainfall ceases.

This leads to the formation of a anticyclonic winter monsoon cell typified by sinking air masses over India
and relatively moisture free winds that blow seaward.

This gives rise to relatively settled and dry weather over India during the winter months.

= Tropical Easterly Jet (African Easterly Jet):-

TEJ comes into existence quickly after the STJ has shifted to the north of the Himalayas (Early June).

TEJ flows from east to west over peninsular India at 6 — 9 km and over the Northern African region.
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The formation of TEJ results in the reversal of upper air circulation patterns [High pressure switches to low
pressure]and leads to the quick onset of monsoons.

Recent observations have revealed that the intensity and duration of heating of Tibetan Plateau has a direct
bearing on the amount of rainfall in India by the monsoons.

When the summer temperature of air over Tibet remains high for a sufficiently long time, it helps in
strengthening the easterly jet and results in heavy rainfall in India.

The easterly jet does not come into existence if the snow over the Tibet Plateau does not melt. This
hampers the occurrence of rainfall in India.

Therefore, any year of thick and widespread snow over Tibet will be followed by a year of weak monsoon
and less rainfall.

Factors that influence the intensity of south-west monsoons

= Strengths of Low pressure over Tibet and high pressure over southern Indian Ocean

= Somali Jet (Findlater Jet):-

Polar and subtropical jet streams are the permanent jet streams which greatly influence the weather of
temperate regions.

Temporary jet streams are narrow winds with speeds more than 94 kph in the upper, middle and sometimes
in lower troposphere. They are few. Important ones are Somali Jet and The African Easterly jet or Tropical
Easterly Jet.

These two jet streams play an important role in the formation and progression of Indian Monsoons.

The progress of the southwest monsoon towards India is greatly aided by the onset of Somali jet that transits
Kenya, Somalia and Sahel.

It was observed to flow from Mauritius and the northern part of the island of Madagascar before reaching
the coast of Kenya at about 32 S.

It strengthens permanent high near Madagascar and also helps to drive S-W monsoons towards India at
a greater pace and intensity.

The importance of the low level jet arises from the fact that its path around 92 N coincides with a zone of
coastal upwelling.

As the strong winds drive away the surface coastal waters towards the east, extremely cold water from the
depths of the sea rise upwards to preserve the continuity of mass.

The peculiar feature of Somali Current is reversal in direction with the onset of the summer monsoon.

In winter, this current is from north to the south running southwards from the coast of Arabia to the east
African coastline; but with the advent of the summer monsoon it reverses its direction and flows from the
south to the north.

= Somali Current (Findlater Current).

= Indian Ocean branch of Walker Cell.

= Indian Ocean Dipole:-

Indian ocean Dipole is a SST anomaly (Sea Surface Temperature Anomaly — different from normal) that
occurs occasionally in Northern or Equatorial Indian Ocean Region (IOR).

The Indian Ocean Dipole (I0D) is defined by the difference in sea surface temperature between two areas
(or poles, hence a dipole) — a western pole in the Arabian Sea (western Indian Ocean) and an eastern pole
in the eastern Indian Ocean south of Indonesia.

10D develops in the equatorial region of Indian Ocean from April to May peaking in October.

With a positive 10D winds over the Indian Ocean blow from east to west (from Bay of Bengal towards Arabian
Sea). This results in the Arabian Sea (western Indian Ocean near African Coast) being much warmer and
eastern Indian Ocean around Indonesia becoming colder and dry.
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= In the negative dipole year, reverse happens making Indonesia much warmer and rainier.

= Positive 10D is good for Indian Monsoons as more evaporation occurs in warm water.

Q) How does the pattern of ocean surface temperature vary across the world? Explain the
factors that affect this variation ? (250 words)

GC Leong — Ch 12 Oceans
Key demand of the question

The question expects us to explain the nature of variation of surface temperature of oceans across
different regions of the world. Next, we need to explain the factors which affects these changes.

Structure of the answer

Introduction — Mention that like land masses ocean water varies in temperature from place to place
both at surface level and at great depths.

Body

e Explain the nature of variation of surface temperature of oceans across various regions.
Mention that the annual range is somewhat smaller. Mention the variation with respect to
latitudes. Examine whether the variation in temperature is uniform or whether it changes
due to presence of certain factors. Discuss the variation in temperature in enclosed spaces.

e Discuss the factors affecting this variation. Discuss the variation in surface temperature with
respect to depth, latitude, effect of ocean currents, enclosed spaces.

Background:-

= Like land masses, ocean water varies in temperature from place to place both at the surface and at great depths.
Since water warms up and cools down much more slowly than the land the annual range of temperature in any
part of the ocean is very much smaller. It is less than 10 degree Fahrenheit for most of the open seas.

Pattern of ocean surface temperature around the world:-

= Ocean water is heated by three processes:-
= Absorption of sun’s radiation.

= The conventional currents: Since the temperature of the earth increases with increasing depth, the ocean
water at great depths is heated faster than the upper water layers. So, convectional oceanic circulations
develop causing circulation of heat in water.

= Heat is produced due to friction caused by the surface wind and the tidal currents which increase stress on
the water body.

= The ocean water is cooled by

= Backradiation (heat budget) from the sea surface takes place as the solar energy once received is reradiated
as long wave radiation (terrestrial radiation or infrared radiation) from the seawater.

= Exchange of heat between the sea and the atmosphere if there is temperature difference.

= Evaporation: Heat is lost in the form of latent heat of evaporation (atmosphere gains this heat in the form
of latent heat of condensation).

= |t may be pointed out that maximum temperature of the oceans is always at their surface because it directly
receives the insolation and the heat is transmitted to the lower sections of the oceans through the mechanism
of conduction.

= The distributional pattern of temperature of ocean water is studied in two ways :-
* Horizontal distribution (temperature of surface water)

= Vertical distribution (from surface water to the bottom).
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= Since the ocean has three dimensional shapes, the depth of oceans, besides latitudes, is also taken into
account in the study of temperature distribution.

= Unequal distribution of land and water:

= The temperature of ocean water varies in the northern and the southern hemispheres because of
dominance of land in the former and water in the latter.

= The oceans in the northern hemisphere receive more heat due to their contact with larger extent of
land than their counterparts in the southern hemisphere and thus the temperature of surface water is
comparatively higher in the former than the latter.

Factors influencing variation:-

= The temperature of the oceans also varies vertically with increasing depth. It decreases rapidly for the first 200
fathoms and then more slowly until the depth of 500 fathoms is reached.

= Latitude :-

=  Water gets colder as we move away from the equator. But the warmest water is not at the equator due to
rainfall at the equatorial regions which reduces the temperature. The warmest water is around the latitudes
of (35 degree — 45 degree N/S)

= (QOcean currents:-

= Ocean currents act much like a conveyer belt, transporting warm water and precipitation from the equator
toward the poles and cold water from the poles back to the tropics. Thus, currents regulate global climate,
helping to counteract the uneven distribution of solar radiation reaching Earth’s surface

=  Due to the influence of the ocean currents the ocean is warmed.

= Warm ocean currents heat the air above the water and carry the warm air to the land, increasing
the temperature of the coastal region.

= The highest water temperatures are found in enclosed seas in the tropics e.g.., Red Sea which records a
temperature of 85 degree to 100 degree Fahrenheit. The arctic and Antarctic waters are so cold that their surface
is permanently frozen. In the warmer summer parts of the ice break off as icebergs that both dilute the water
and lower the surface temperature of surrounding ice free areas.

= Changes in sea surface temperatures reflect the overall warming trend in the climate system and, in turn,
influence weather and climate patterns worldwide.

»= During the past three decades, sea surface temperatures have exceeded the last century’s average every
year.

= Fresh water influx leads to variation in sea surface temperature for instance Persian gulf is relatively cooler even
after being in the same latitude as red sea.

*  Prevailing winds:-

= Coriolis force causes the trade winds to move from east to west on both sides of the equator. Winds carry
with them the warm surface water from eastern sides of the oceans to western side. Due to this the surface
temperature of oceans on the eastern parts is much lower than that on western parts.

= Salinity:-

» Saline water absorbs more heat than fresh water.
= Minor factors include:-

=  Submarine ridges

= Local weather conditions like storms, cyclones, hurricanes, fog, cloudiness, evaporation and condensation,
and
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= Location and shape of the sea.

= Longitudinally more extensive seas in the low latitudes have higher temperature than the latitudinally
more extensive seas as the Mediterranean Sea records higher temperature than the Gulf of California.

Q) Account for variation in ocean salinity and discuss its impacts ? (250 words)

GC Leong Physical Geography Ch 12
Key demand of the question

Write about salinity in the ocean, its variation. Next, explain the factors affecting variation in oceans
salinity. Write about variation in salinity both in terms of latitudinal change and change with depth.
Discuss the impact of such variations in salinity

Directive word

Discuss — Here your discussion should bring out the impact of variations in ocean salinity on water
cycle, ocean circulation and climate.

Structure of the answer
Introduction — Explain what ocean salinity is and how it varies with latitudinal variations and depth.
Body

e Discuss the factors affecting changes in ocean salinity — precipitation and evaporation,
enclosed or not etc

e Discuss the impact of such variations. Highlight the impact of increasing salinity on water
cycle, on physiographic factors like density and how that impacts the movement of current,
on climate such as in the case of el nino etc

Background:-
= Salinity is the term used to define the total content of dissolved salts in sea water.
= |tis calculated as the amount of salt (in gm) dissolved in 1,000 gm (1 kg) of seawater.

Factors influencing salinity are:-

= Factors affecting the amount of salt in different oceans and seas are called as controlling factors of oceanic
salinity.

= Evaporation, precipitation, influx of river water, prevailing winds, ocean currents and sea waves are significant
controlling factors:

Variation in salinity:-

= Horizontal variation:-
» High salinity regions
* Inthe land locked Red Sea salinity is high.
= In hot and dry regions, where evaporation is high, the salinity is very high.
= Comparatively Low salinity regions
* |nthe estuaries and the Arctic, the salinity fluctuates seasonally (fresh water coming from ice caps)
» Pacific
* The salinity variation in the Pacific Ocean is mainly due to its shape and larger areal extent
= Atlantic

= Near the equator, there is heavy rainfall, high relative humidity, cloudiness and calm air of the
doldrums.
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= The polar areas experience very little evaporation and receive large amounts of fresh water from the
melting of ice. This leads to low levels of salinity,

=  Maximum salinity is observed between 20° N and 30° N and 20° W - 60° W. It gradually decreases
towards the north.

* Indian Ocean
= The low salinity trend is observed in the Bay of Bengal due to influx of river water by the river Ganga.

= On the contrary, the Arabian Sea shows higher salinity due to high evaporation and low influx of fresh
water

= Marginal seas

= The North Sea, in spite of its location in higher latitudes, records higher salinity due to more saline
water brought by the North Atlantic Drift.

= Baltic Sea records low salinity due to influx of river waters in large quantity.

* The Mediterranean Sea records higher salinity due to high evaporation.

= Salinity is, however, very low in Black Sea due to enormous fresh water influx by rivers
* Inland seas and lakes

= The salinity of the inland Seas and lakes is very high because of the regular supply of salt by the rivers
falling into them.

=  Their water becomes progressively more saline due to evaporation.

*  For instance, the salinity of the Great Salt Lake, (Utah, USA), the Dead Sea and the Lake Van in Turkey
is very high

= Cold and warm water mixing zones

= Salinity decreases on the western parts of the northern hemisphere because of the influx of melted
water from the Arctic region.

=  Sub-Surface Salinity

= With depth, the salinity also varies, but this variation again is subject to latitudinal difference. The
decrease is also influenced by cold and warm currents.

* In high latitudes, salinity increases with depth. In the middle latitudes, it increases up to 35 metres and
then it decreases. At the equator, surface salinity is lower.

= Vertical distribution of salinity:-
=  Salinity changes with depth, but the way it changes depends upon the location of the sea.

= Salinity at the surface increases by the loss of water to ice or evaporation, or decreased by the input of
fresh waters, such as from the rivers.

= Salinity at depth is very much fixed, because there is no way that water is ‘lost’, or the salt is ‘added.’
There is a marked difference in the salinity between the surface zones and the deep zones of the
oceans.

= The lower salinity water rests above the higher salinity dense water.

= Salinity, generally, increases with depth and there is a distinct zone called the halocline (compare this
with thermocline), where salinity increases sharply.

= Other factors being constant, increasing salinity of seawater causes its density to increase. High salinity
seawater, generally, sinks below the lower salinity water. This leads to stratification by salinity.

Impact:-

= Salinity determines compressibility, thermal expansion, temperature, density, absorption of insolation,
evaporation and humidity.

www.insightsonindia.com 58 www.insightsias.com



http://www.insightsonindia.com/
http://www.insightsias.com/

SECURE SYNOPSIS ",

= |t alsoinfluences the composition and movement of the sea: water and the distribution of fish and other marine
resources.

= Salinity affects seawater density, which in turn governs ocean circulation and climate

= Because of the connection among temperature, salinity and density, some currents actually reverse direction
seasonally. An example of where this occurs is the Indian Ocean. Salinity of the ocean thus is directly related to
weather even on land because salinity is tied to the movement of the currents.

= Salinity can have a great impact on the type of organisms that live in a body of water.
= Additionally, salinity plays a critical role in the water cycle and ocean circulation

= The intensification of the water cycle as a result of ocean salinity changes in the past fifty years shows that the
water cycle has since intensified by 4%, twice the rate predicted by models.

= Stable salt densities in the oceans keep the earth’s climate in balance.

Q) Explain the factors that give rise to ocean current and discuss the impact of ocean currents
on climate ? (250 words)

GC Leong Physical geography ch 12
Key demand of the question

The question expects us to list the various factors impacting ocean current and discuss in detail how
they impact ocean current. Next, we need to highlight the impact of ocean currents on climate.

Directive word

Discuss — Here, your discussion should focus on bringing out the impact of ocean current on climate.
Structure of the answer

Introduction — Briefly explain what ocean current are.

Body

e List the various factors that cause ocean current and explain how. The factors that need to
be explained are Planetary winds, Temperatures, Salinity, The earth’s rotation and
Obstruction from land

e Discuss the impact of ocean current on climate such as on local climate and on rains and
desert formation. Explain the impact such as Gulf Stream which is driven to the western
coast of Europe as the North Atlantic Drift keeps the coasts of North Sea warm which is
unusual for such high latitudes and Cold currents are one of the reasons why deserts are
located the western margins of continents in the sub-tropical belts.

Background:-

= QOcean currents can be generated by wind, density differences in water masses caused by temperature and
salinity variations, gravity, and events such as earthquakes

Factors leading to ocean currents:-

= There are a variety of factors that affect how ocean currents (water in motion) are created, including a
combination of two or more factors.

= The different types of currents (referred to as surface or thermohaline, depending on their depth) are created
by, among other things, wind, water density, the topography of the ocean floor and the coriolis effect.

=  Wind

» Prevailing or planetary winds (e.g., trade winds, westerlies and polar winds) play major roles in the origin of
ocean currents. The wind blowing on the water surface also moves water in its direction due to its friction
with the water.
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=  Most of the ocean currents of the world follow the direction of prevailing winds. For example, equatorial
currents flow westward under the influence of N.E. and S.B. trade winds. The Gulf Stream in the Atlantic and
the Kuroshio in the Pacific move in northeastern direction under the influence of the westerlies.

= Air pressure:-

= Air pressure on the oceanic water causes ocean currents through density variations. The areas of high
atmospheric pressure are characterized by low volume of water and thus lowering of water level. Contrary
to this the areas of low atmospheric pressure record higher volume of water and higher water level. Thus,
water moves as surface current from the areas of higher water level (Low pressure areas) to low water level
areas (high pressure areas).

= Temperature

= The amount of insolation received at the earth’s surface and consequent temperature decreases from
equator towards the poles. Due to high temperature in the equatorial region the water density decreases
because of greater expansion of water molecules whereas the density of sea water becomes comparatively
greater in the polar areas.

= Consequently water moves due to expansion of volume from equatorial region (of higher temperature) to
polar areas (colder areas) of relatively very low temperature.

= There is movement of ocean water below the water surface in the form of subsurface current from colder
polar areas to warmer equatorial areas in order to balance the loss of water in the equatorial areas. Thus,
the poleward surface current and Equatorward subsurface currents form a complete circulatory system of
ocean water. The Gulf Stream and Kuroshio warm currents moving from equator towards north are
examples of such currents

=  Water Density

= Another major factor in the creation of currents is water density, caused by the amount of salt in a body of
water, and its temperature. Water with a higher salinity, or colder water, is more dense and likely to sink.
Sinking water pushes the water below it up. The combination of sinking and rising in the same area causes
a current.

= Ocean Bottom Topography

=  Water contours to the topography of the ocean floor or bed. If the ocean bottom “drops out,” like in a valley
or trench, the moving water will move downward. If there is a rise in the ocean bottom, like a ridge or
mountain, the water moving along it will be forced upward. The sudden upward or downward change of
direction causes water displacement, creating a current.

= Coriolis Effect

*» When a rotating object collides with another moving or stationery force, it creates a new motion. The Earth’s
rotation creates two currents: one, a clockwise movement of water in the Northern Hemisphere; the other,
a counter-clockwise movement of water in the Southern hemisphere. When these currents are deflected by
land masses, they create huge ocean currents called gyres.

= Salinity

= QOceanic salinity affects the density of ocean water and density variation causes ocean currents. Ocean
currents on the water surface are generated from the areas of less salinity to the areas of greater salinity.

How ocean currents regulate climate:-

= QOcean currents act much like a conveyer belt, transporting warm water and precipitation from the equator
toward the poles and cold water from the poles back to the tropics. Thus, currents regulate global climate, helping
to counteract the uneven distribution of solar radiation reaching Earth’s surface. Without currents, regional
temperatures would be more extreme super hot at the equator and frigid toward the poles and much less of
Earth’s land would be habitable.

= QOcean water and currents affect the climate. Because it takes far more energy to change the temperature of
water than land or air, water warms up and cools off much more slowly than either. As a result, inland climates
are subject to more extreme temperature ranges than coastal climates, which are insulated by nearby water.
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For instance, water from the tropical Atlantic moves northwards through Atlantic in a Gulf Stream suffusing the
Western Europe’s shores thus producing a mild climate.

The mild climate raises the temperatures of the region higher than the regions across the Atlantic but on
the same latitude. The Gulf Stream explains why Canada’s east coast is locked in ice while England is not
especially during winter.

The current cooling events being experienced in Western Europe is attributed to the Gulf Stream slowing
down as a result of the global warming which has caused the polar ice cap to melt and slowing down the
Great Ocean Conveyor Belt.

Q) What are tides and explain the factors that lead to the occurrence of tides ? Explain the
various types of tides ? (250 words)

Key demand of the question

The question is quite straightforward in its demand. We need to explain the various factors that lead
to the formation of tides as well as the various types of tides based on frequency and based on sun,
moon and Earth’s position.

Structure of the answer

Introduction — Explain what tides are. Tide are the periodical rise and fall of the sea levels, once or
twice a day, caused by the combined effects of the gravitational forces exerted by the sun, the moon
and the rotation of the earth.

Body

e Explain the various factors which are gravitational forces exerted by the sun, the moon and
the rotation of the earth. Explain why gravitational pull of moon has a predominant effect

e  Explain the various types of tide
e Based on frequency — semi diurnal, diurnal and mixed

e Based on position of sun, moon and earth — spring tides and neap tides. In this also explain
what happens to tides during perigee, apogee, perihelion and aphelion

Tides and factors leading to their occurrence :-

Tides refer to the rise and fall of oceans surfaces.

The relationship between the masses of the Earth, moon and sun and their distances to each other play critical
roles in affecting tides:-

They are caused by the attractive forces of the Moon and Sun’s gravitational fields as well as the
centrifugal force due to the Earth’s spin. As the positions of these celestial bodies change, so do the
surfaces’ heights. For example, when the Sun and Moon are aligned with the Earth, water levels in ocean
surfaces fronting them are pulled and subsequently rise.

The Moon, although much smaller than the Sun, is much closer. Now, gravitational forces decrease rapidly
as the distance between two masses widen. Thus, the Moon’s gravity has a larger effect on tides than the
Sun. In fact, the Sun’s effect is only about half that of the Moon’s.

The shape of bays and estuaries, geographic location and weather patterns all can affect local tidal intensity.

At a smaller scale, the magnitude of tides can be strongly influenced by the shape of the shoreline. When
oceanic tidal bulges hit wide continental margins, the height of the tides can be magnified. Conversely, mid-
oceanic islands not near continental margins typically experience very small tides of 1 meter or less.

Local wind and weather patterns also can affect tides.

Strong offshore winds can move water away from coastlines, exaggerating low tide exposures. Onshore
winds may act to pile up water onto the shoreline, virtually eliminating low tide exposures.
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= High pressure systems can depress sea levels, leading to clear sunny days with exceptionally low tides.
Conversely, low-pressure systems that contribute to cloudy, rainy conditions typically are associated with
tides than are much higher than predicted.

Various types of tides :-

= There are two main tides that are higher or lower than average. They occur twice monthly and are called neap
and spring tides.

* Neap tides

=  When the moon is at first and last quarter, the sun and the moon are at right angles to the earth’s
centre. The attraction of the sun and that of the moon tend to balance each other. As a result, tides
with the lowest amplitudes occur. These are known as neap tides

* Aneaptide happens between two spring tides and occurs twice a month when the first and last quarter
Moon appears.
=  Spring tides

= On full moon and new moon, the moon and the sun are almost in a line with the earth. Hence, they exert
their combined pull on the earth. Therefore, on these two days the tides are the highest and are known as
the spring tides.

MOON TIDE MOCN

SUN TIDE

LOW
1ot

MOON

SPRING TIDE NEAP TIDE

=  Diurnal tide:-

= Diurnal tide has one episode of high water and one episode of low water each day. These tides usually occur
in locations when the moon is farthest from the equator. In the United States, you'll find diurnal tides along
the coast of the Gulf of Mexico.

=  Semi diurnal tide:-

= semi-diurnal tide has two episodes of equal high water and two episodes of low equal water each day. The
second high tide rises to the same level it did in the first high tide and the second low tide falls to the same
level it did in the first low tide. Semi-diurnal tides tend to occur when the moon is directly over the equator.
This is the most common type of tidal pattern.

=  Mixed tides:-

= Mixed tides, like the semi-diurnal tide, can have two episodes of high water and two episodes of low water
per day. However, unlike a semi-diurnal tide, mixed tides are unequal, meaning they do not rise and fall to
the same levels. Mixed tides can either include both sets of unequal high and low waters, or only one set of
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unequal high or low waters. Mixed tides will happen when the moon is extremely far north or extremely far
south of the equator.

= Meteorological tide:-

= The first three tides listed are astronomical tides, meaning they are influenced by gravitational actions of
the sun, moon and Earth. Meteorological tides represent all atmospherically influenced tides, such as those
affected by wind, barometric pressures, rainfall, ice melting and land drying. One example of a
meteorological tide is a storm surge, when wind and inverted barometric pressure combine to cause a
dramatic increase in sea levels

Q) Explain the factors that impact the formation of coral reefs ? Also, distinguish between
fringing reef, barrier reef and atoll ? (250 words)

Key demand of the question

The question expects to bring out the various factors such as temperature, salinity etc that are
conducive to the formation of coral reefs. Next, we need to explain the difference between various
types of coral reefs ie fringing reef, barrier reef and atoll.

Structure of the answer

Introduction — Explain that coral reefs are considered to be the tropical forests of marine ecosystem.
Coral reefs are built by and made up of thousands of tiny animals coral polyps.

Body

e Explain the factors that lead to the formation of coral reefs — sunlight; clean, clear and warm
ocean water, temperature generally between 20-42 degrees C; depth of water; salinity
requirement of 27-40 ppm; adequate food supply to nourish the polyps etc

e Draw a diagrammatic representation of fringing reef, barrier reef and atoll.

e Fringing reef — Fringing reefs are reefs that grow directly from a shore. They are located very
close to land, and often form a shallow lagoon between the beach and the main body of the
reef.A fringing reef runs as a narrow belt [1-2 km wide]. This type of reef grows from the
deep sea bottom with the seaward side sloping steeply into the deep sea. Coral polyps do
not extend outwards because of sudden and large increase in depth. The fringing reef is by
far the most common of the three major types of coral reefs, with numerous examples in all
major regions of coral reef development.

e Barrier reef — Barrier reefs are extensive linear reef complexes that parallel a shore, and are
separated from it by lagoon. Mention that it is largest in size of the three. Barrier reefs are
far less common than fringing reefs or atolls, although examples can be found in the tropical
Atlantic as well as the Pacific.

e Atoll — An atoll is a roughly circular (annular) oceanic reef system surrounding a large (and
often deep) central lagoon.

e The lagoon has a depth 80-150 metres and may be joined with sea water through a number
of channels cutting across the reef. Atolls are located at great distances from deep see
platforms, where the submarine features may help in formation of atolls, such as a
submerged island or a volcanic cone which may reach a level suitable for coral growth.

Coral reefs :-

Coral reefs are marine ridges or mounds, which have formed as a result of the deposition of calcium carbonate by
living organisms, predominantly corals, but also a rich diversity of other organisms such as coralline algae and shellfish.

Coral Reef Formation :-

= Coral reefs begin to form when free-swimming coral larvae attach to submerged rocks or other hard surfaces
along the edges of islands or continents.
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Condition for Coral Growth :

There are certain special conditions which are necessary prerequisites for the growth and development of corals.
That is why the reef building corals and their associates are not uniformly deposited throughout the tropical warm
ocean waters.

The most important of these conditions are the following:

The surface temperature:-

*= For the growth and development of corals the surface temperature of the ocean must be above 20°C.
Corals cannot live if the temperature of the sea water falls below this.

Depth:-

= The water must be shallow, with a depth not exceeding 25-30 fathoms. With increasing depth, the
amount of calcium as well as the temperature of water goes on decreasing, so that the coral polyps
and other sea creatures which live on calcium carbonate do not thrive. That is why the reef building
corals live in shallow waters and on the surface of the seas.

Salinity:-

= The water must be normally saline, and, therefore, along the ocean margins where the water becomes
fresh by the inflow of rivers, reef building corals do not grow and develop.

= Therefore the average salinity ranging from 27% to 40% is ideal for the proper growth of corals and
other reef forming creatures.

Sediment:-

= Corals need clear water that is free from abundant sediments. That is why coral reefs cannot develop
where rivers enter the sea or where wave-erosion causes muddy coastal water.

There must be adequate food supply to nourish the abundant life of the coral reef. The most favourable
condition for this purpose is the presence of continuously flowing ocean currents which provide to the
stationary reef building organisms the much needed food supply

*= For example, extensive coral reefs are found on the east coasts of Australia, Central America, and Africa,
which are washed by warm ocean currents flowing along them. On the contrary, corals are found only
in scattered patches on the west coasts of these continents.

The most essential prerequisite for the formation of coral reefs is the presence of sub-marine platforms
which must lie near the sea shore, or should be attached to some islands. The depth of water on such
platforms should not exceed 50 fathoms.

Corals cannot live for long out of water, and are therefore, rarely found above the low-tide level. On the
other hand, their growth is retarded at depths much exceeding 25 or 30 fathoms.

Corals need clear oxygenated water with sufficient supplies of microscopic life as food.

Types of reefs:-

As the corals grow and expand, reefs take on one of three major characteristic structures — fringing, barrier or

atoll.

Fringing reefs:

They are the most common, project seaward directly from the shore, forming borders along the shoreline
and surrounding islands.

They are located very close to land, and often form a shallow lagoon between the beach and the main body
of the reef.

A fringing reef runs as a narrow belt [1-2 km wide]. This type of reef grows from the deep sea bottom with
the seaward side sloping steeply into the deep sea.
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Coral polyps do not extend outwards because of sudden and large increase in depth. The fringing reef is by
far the most common of the three major types of coral reefs, with numerous examples in all major regions
of coral reef development

= Barrier reefs:

Grow at border shorelines, but at a greater distance. They are separated from their adjacent land mass by a
lagoon of open, often deep water.

It is largest in size of the three reefs.

Barrier reefs are far less common than fringing reefs or atolls, although examples can be found in the tropical
Atlantic as well as the Pacific.

= Atoll:

If a fringing reef forms around a volcanic island that subsides completely below sea level while the coral
continues to grow upward, an atoll forms.

Atolls are usually circular or oval, with a central lagoon.

An atoll is a roughly circular (annular) oceanic reef system surrounding a large (and often deep) central
lagoon.

The lagoon has a depth 80-150 metres and may be joined with sea water through a number of channels
cutting across the reef.

Atolls are located at great distances from deep see platforms, where the submarine features may help in
formation of atolls, such as a submerged island or a volcanic cone which may reach a level suitable for coral

growth.

Q) Discuss the major resources that can be obtained from ocean deposits and the reasons why

their extraction is limited ? (250 words)

Reference
Key demand of the question

The question expects us to explain the major types of resources that can be obtained from ocean
deposits and the issues and impediments that make their commercial extraction difficult.

Directive word

Discuss — Here your discussion should focus on explaining the major resources that can be obtained
from ocean deposits and challenges faced in their commercial extraction

Structure of the answer

Introduction — Explain what ocean deposits are. Mention that ocean beds are rich in potential
mineral and organic resources. Much of these resources, however, are not easily accessible, so their
recovery involves technological challenges and high cost.
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Body

e Highlight the major types of ocean deposits found — energy, sand and gravel, evaporative
salts and manganese modules and crust. Explain them wherever needed

e Mention that Increasing world demand for minerals, plus technological advances, have
combined to make deep-sea mineral extraction a possibility right now.

e Discuss the issues involved in their extraction — ecological challenges, lack of consolidated
deposits, need for detailed site-specific and broader regional information about directions
and strengths of current flow, and about where the new biological recruits come from (the
source populations) and where they go (the sink populations). Because vent sites may act
like “stepping stones” for dispersal of animals along a ridge, it is crucially important to
understand the impact of mining activity at each site, the issues involved in issuance of
licenses by International seabed authority etc

Conclusion — Highlight the immense economic potential of this resource but also the need to proceed
with caution.

Background:-

= International seabed authority by now has opened up a vast 1.2 million square kilometres of seabed one-third
the size of India for exploration of mineral deposits under 26 licences issued since 2001.

Resources from ocean deposits:-

= The vast repository of minerals, including the precious cobalt, zinc, manganese and rare earth materials that are
needed for smart phones, laptops and hybrid cars, are present in three forms of ore :-

= Polymetallic manganese nodules that remain strewn across the ocean floor

= Cobalt-rich ferromanganese crusts that cover the seamounts

=  Massive polymetallic sulphide deposits around hydrothermal vents
= Typically, an ore from seabed deposit is seven times enriched with minerals than that mined from land
= Energy

= The main energy resources associated with marine sediments are petroleum and gas hydrates.

= Petroleum products account for 95% of the economic value of the ocean beds. This mainly includes the oil
produced from offshore regions.

= Today major offshore reserves exist in the Persian Gulf, in the Gulf of Mexico, off Southern California
and in the North Sea.

= Gas hydrates are unusually compact chemical structures made of water and natural gas. They form only
when high pressures squeeze chilled water and gas molecules into an ice like solid.

= Although hydrates can contain a variety of gases including carbon dioxide, hydrogen sulfide, and larger
hydrocarbons such as ethane and propane, methane hydrates are by far the most common hydrates
in nature.

» Gas hydrates occur beneath Arctic permafrost areas on land and under the ocean floor. In deep-ocean
sediments, where pressures are high and temperatures are low, water and natural gas combine in such
a way that the gas is trapped inside a lattice like cage of water molecules

= Sand and Gravel

= The offshore sand and gravel industry is second in economic value only to the petroleum
industry. These include the rock fragments that are washed out to sea and shells of marine organisms,
is mined by offshore barges using a suction dredge. This material is primarily used as aggregate in
concrete, as a fill material in grading projects, and on recreational beaches.
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= Evaporative Salts

=  When seawater evaporates, the salts increase in concentration until they can no longer remain
dissolved, so they precipitate out of solution and form salt deposits. The most economically useful salts
are gypsum and halite i.e, common salt.

= Manganese Nodules and Crusts

* Manganese nodules are rounded, hard, golf- to tennis-ball-sized lumps of metals that contain
significant concentrations of manganese, iron, and smaller concentrations of copper, nickel, and cobalt,
all of which have a variety of economic uses.

Why their extraction is limited :-

= The areas that have been licensed recently hold hydrothermal vents. Several kinds of microbes that thrive in
harsh environments are found here.

= QOcean bedsarerich in potential mineral and organic resources. Much of these resources, however, are not easily
accessible, so their recovery involves technological challenges and high cost.

= Ecological challenges, lack of consolidated deposits, need for detailed site-specific and broader regional
information about directions and strengths of current flow, and about where the new biological recruits come
from (the source populations) and where they go (the sink populations).

= Many geologists suspect that gas hydrates play an important role in stabilizing the seafloor. Drilling in these
oceanic deposits could destabilize the seabed, causing vast swaths of sediment to slide for miles down the
continental slope. Evidence suggests that such underwater landslides have occurred in the past (see sidebar),
with devastating consequences.

= There are issues involved in issuance of licenses by International seabed authority etc.

Q) Himalayas are not only the physical barrier, they are also a climatic, drainage and cultural
divide. Analyze. (250 words)

NCERT India Physical environment Pg 11
Key demand of the question

The focus of the question is explaining the multiple role played by Himalayas which impact India’s
climate, drainage and culture. We need to explain first the physical presence of Himalayas and next,
explain how are they a climatic, drainage and cultural divide.

Directive word

Analyze — When asked to analyze, you have to examine methodically the structure or nature of the
topic by separating it into component parts and present them as a whole in a summary.

Structure of the answer

Introduction — Explain how Himalayas serve as the physical barrier of India. Highlight that
Himalayas has great impact on climate, drainage and culture

Body

e Explain impact on climate — The Himalayas play a very important role in influencing the
climate of India. India is a monsoon land only because of the presence of Himalayas. It traps
the monsoon winds from Arabian sea and Bay of Bengal and forces them to shed their
moisture content within the Indian sub-continent in the form of snow and rain. It also blocks
the cold winter storms of East Asia from entering India, thus protecting us from severe cold.
The Himalayas splits the westerly jet streams into two branches such that the southward
branch entering India plays a significant role in bringing the monsoon.

e Explain impact on drainage system of India — Discuss the drainage patterns of India’s
Himalayan rivers and how Himalayas is the source of such rivers

e Explain impact of Himalayas on culture
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Conclusion — Explain that Himalayas play immense role in India’s context.

Background:-

Himalayas are relatively young with unique geographical significance for India. Himalaya stretching from J&K to
the North -East of India has always been a physical ,climatic ,drainage and a cultural divide .

How Himalayas are physical barrier:-

Divides India from central Asia and thereby protected India from their direct attack through this route.

Isolates Indian Sub-continent from the rest of Asia .

How Himalayas create cultural divide:-

Himalayas have three distinct chain of mountains, the upper himalayas or himadri, Himachal or lesser himalayas
and Shiwaliks.

The Himadri which is very prominent in Kashmir region has many highest glaciers of the world leading to unique
pattern of living.

In Uttarakhand Siwaliks or dun formations caused some cultivation and transhumance of tribes like Bhutias.

In sikkim and Darjeeling the Duar formation and moderate slopes gave rise to tea cultivation here too tribes like
Lepcha lead a unique way of life.

In North East Himalayas because of rain all around the year Tropical evergreen forests predominate which are
cleared by the inhabiting tribes for Jhum cultivation.

How Himalayas create climatic divide:-

It blocks the Monsoon winds and forces them to shed their moisture causing heavy rainfall in Northern India
It protects the Northern plains from the cold winds from the central Asia .

Himalayas represent a long chain of mountains that separate India from rest of Asia making India a subcontinent
with its own climatic features. During winters when freezing temperatures prevail in North Asia, Himalayas object
these cold winds and thus preventing the Ganga plains from freezing leading to sustenance in agriculture.

Himalayas also obstruct the South West monsoon winds thus producing rains thus helps in maintaining the
monsoon nature of our climate in North India.

How Himalayas create drainage divide:-

Himalayas is the birthplace for three major river systems the Indus, Ganga and Brahmaputra river systems which
are one of the longest in the world. The rivers that flow through India originate due to melting of glaciers in the
upper reaches and maintained by rain in the lower reaches thus leading to many perennial rivers which are vital
for agriculture.

Also a lot of rivers forms flood plains in the lower reaches and bring alluvium which is very productive.

The Himalayas is the abundant reservoir of Great Indian rivers such as Ganga, Indus and Brahmaputra. The snow
melt in summer and precipitation in winter makes them perennial rivers. i.e, having water throughout the year.
The abundant waterfall, huge snowfield and large glaciers feed these drainage systems. The Himalayan rivers give
life to the northern India.

Q) How did Northern Plains of India originate ? Describe their prominent features and their
importance to India’s economy. (250 words)

NCERT India Physical environment Ch 2

Key demand of the question

The question expects us to describe about the northern plains of India, highlight their origin and
discuss their contribution to India’s economy.
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Structure of the answer

Introduction — Explain that great northern plains are characterized by their extreme horizontal relief,
are divided into four distinct divisions — bhabhar belt, Terai belt, Bangar belt and Khadar belt.

Body

e Explain the origin of Himalayas — comparatively of recent origin and are believed to have
formed by the filling up of a depression resulting from the uplifting of the Himalayas, by
deposition of sediments brought by swift-flowing Himalayan rivers, originated in Himalayas.

e Explain the origin and formation of the four belts mentioned above

e Bhabhar — made up of pebbles and boulders, the streams flow underground, adjacent to
foothills

e Terai belt: composed of new alluvium, region is damped and thickly forested and receives
heavy rainfall throughout the year and has a variety of wildlife.

e Bangar Belt: composed of old alluvium, forms Gangetic delta, covered by laterite deposits
e Khadar Belt: made up of new alluvium of the flood zones.

e Explain its economic significance — discuss the importance of northern plains as the food
basket of India, rivers provide an opportunity for inland transportation etc

Origin:-

The great Northern Plains of India are an aggradation surface of great extent formed after the Himalayas. They
are comparatively of recent origin and are believed to have formed by the filling up of a depression resulting from
the uplifting of the Himalayas, by deposition of sediments brought by swift-flowing Himalayan rivers, originated
in Himalayas.

This plain is mainly developed by rivers Ganga, Indus and Bramaputra. The fine and the deep alluvium deposits
by the rivers make the northern plains one of the most fertile plains in the wourld..

Features:

The most characteristic feature of the great plains of Northern India is their extreme horizontality. From the
geomorphological aspect there is no difference between the Indus basin and the Ganga-Brahmaputra basin.

They are classified into four distinct divisions:
*= Bhabar belt: made up of pebbles and boulders, the streams flow underground, adjacent to foothills

»= Terai belt: composed of new alluvium, region is damped and thickly forested and receives heavy rainfall
throughout the year and has a variety of wildlife.

*= Bangar Belt: composed of old alluvium, forms Gangetic delta, covered by laterite deposits
»= Khadar Belt: made up of new alluvium of the flood zones.
They are formed by the alluvial deposits of the rivers and their tributaries.
They extend from Sutluj river in the west to Brahmputra in the east.
They are divided into three parts :
(i) Indus plain
(ii) Ganga plain
(iii) Brahmputra plain.

Plains of northern India, a flat and enormous plain, extend in the east west direction between the Himalayan in
the north and Great Indian Peninsular Plateau in the south. These plains form an unbroken belt of alluvium
varying in thickness from east Bihar Plain to Punjab and northern Rajasthan . Sutlej Plain in the west, the Ganga
Plain in the middle, the Ganga Delta and the Brahmaputra Valley in the east constitute the northern plains. These
are among the largest plains of the world.
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Importance of Northern Plains:

The northern plains is a riverine region, being bountifully endowed with the fertile soil, favourable climate, flat
surface rendering possible the construction of roads and railways, and slow moving rivers. All these factors have
made this plain very important.

Heavy Concentration of Population:

The great plain of India with its deep, fertile, stoneless, alluvial soil and its many rivers, is the most favourable
and most desirable part of the sub-continent.

Cultural and Political Importance:

A significant fact is that in view of the immense concentration of population and resource the Ganga valley
has always dominated North India.

It is the dominant area from which not only the political power but also economic and cultural movements
spread to Aryavarta (i.e., the area lying north of the Vindhyas). Delhi, Patna and Kolkata have served as the
political capitals of the country.

Himalayan forests have several wildlife species, and these forests are also having species for medicinal use.

These plains have given birth to and nursed and nourished the unique civilizations in its river valleys the
Harappa, Mohenjadaro, Lothal etc.

Social and Religious Significance:

It has been famous for its inexhaustible people who wanted to enjoy its bounty either through sword or
through the scale; for its literature and art; for its historical monuments and archaeological sites.

Many holy sites are present in these plains.

Economic Significance:

The plains have a fertile soil and because of the slow moving perennial water courses and favourable climate
and they are, the great agricultural tracts of the country, raising bumper crops of rice, wheat, oilseeds,
sugarcane, tobacco and jute.

They are even now the foci of industrial and commercial activities.

Rivers are navigable throughout the year and support inland transportation
Flat land- good for roads and railways,

Irrigational facilities.

For construction of H.E.P. Plants

It has well developed roads ,railways and navigable waterways which promotes trade and commerce in this
region

Northern Plains produces 60% of food in India. It is home to around 65 crore people.

Agriculture, livestock, power plants, industries and tourism provide employment to more than half of
population in India.

Q) On the basis of relief features, what are the broad groups in which peninsular plateau be
divided, and explain their physiography ? (250 words)

NCERT Physical Geography Pg 16

Key demand of the question

The question is quite straightforward in its demand. We have to mention the broad divisions of
peninsular plateau on the basis of relief and explain their physical features.

Structure of the answer

Introduction — Explain about the peninsular plateau.
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Body —explain the three major division of peninsular plateau on the basis of relief — Deccan plateau,
central highlands and north eastern plateau. Explain the distinctive physiography of each of these
regions.

Peninsular plateau:-

= The Peninsular Plateau is a one of the oldest landforms of earth and is roughly triangular in shape with its base
coinciding with the southern edge of the great plain of North India.

= |t covers a total area of about 16 lakh sq km.

= The average height of the plateau is 600-900 m above sea level (varies from region to region).

= Most of the peninsular rivers flow west to east indicating it’s general slope.

= Narmada-Tapti are the exceptions which flow from east to west in a rift (rift is caused by divergent boundary
= [tis a highly stable block composed mostly of the Archaean gneisses and schists{Rock System}.

= |t has been a stable shield which has gone through little structural changes since its formation.

= Peninsular Plateau is an aggregation of several smaller plateaus, hill ranges interspersed with river basins and
valleys.

Broad groups into which peninsular plateau has been divided and their physiography:-

=  Marwar Plateau or Mewar Plateau

= |tisthe plateau of eastern Rajasthan. The average elevation is 250-500 m above sea level and it slopes down
eastwards.

*= [|tis made up of sandstone, shales and limestones of the Vindhayan period.

= The Banas River, along with its tributaries originate in the Aravali Range and flow towards northwest
into Chambal River. The erosional activity of these rivers make the plateau top appear like a rolling plain.

= Central Highland

» Also called the Madhya Bharat Pathar or Madhya Bharat Plateau. It is to the east of the Marwar or Mewar
Upland.

= Most of plateau comprises the basin of the Chambal river which flows in a rift valley.
*= [tis arolling plateau with rounded hills composed of sandstone. Thick forests grow here.
* To the north are the ravines of the Chambal river

= Bundelkhand Upland

» |tis the old dissected (divided by a number of deep valleys) upland of the ‘Bundelkhand gneiss’ comprising
of granite and gneiss.

*= Average elevation of 300-600 m above sea level, this area slopes down from the Vindhyan Scarp toward the
Yamuna River.

* The area is marked by a chain of hillocks (small hill) made of granite and sandstone.

* The erosional work of the rivers flowing here have converted it into an undulating (wave like surface) area
and rendered it unfit for cultivation.

* The region is characterized by senile (characteristic of or caused by old age) topography.
= Streams like Betwa, Dhasan and Ken flow through the plateau.
= Malwa Plateau

= The Malwa Plateau roughly forms a triangle based on the Vindhyan Hills, bounded by the Aravali Range in
the west and central highlands to the north and Bundelkhand to the east.

= This plateau has two systems of drainage. One towards the Arabian sea (The Narmada, the Tapi and
the Mahi), and the other towards the Bay of Bengal (Chambal and Betwa, joining the Yamuna).
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It is composed of extensive lava flow and is covered with black soils.

This is a rolling plateau dissected by rivers. In the north, the plateau is marked by the Chambal ravines

= Baghelkhand

North of the Maikal Range is the Baghelkhand.
Made of limestones and sandstones on the west and granite in the east.
It is bounded by the Son river on the north.

The central part of the plateau acts as a water divide between the Son drainage system in the north and
the Mahanadi river system in the south.

The region is uneven with general elevation varying from 150 m to 1,200 m.

The general horizontality of the strata shows that this area has not undergone any major disturbance.

= Chotanagpur Plateau

Chotanagpur plateau represents the north-eastern projection of the Indian Peninsula.
Flows mostly in Jharkhand, northern part of Chhatisgarh and Purulia district of West Bengal.
This plateau is composed mainly of Gondwana rocks.

The plateau is drained by numerous rivers and streams in different directions and presents a radial drainage
pattern.{Drainage Pattern}

Rivers like the Damodar, the Subarnrekaha, the North Koel, the South Koel and the Barkar have developed
extensive drainage basins.

North of the Damodar river is the Hazaribagh plateau with an average elevation of 600 m above mean sea
level. This plateau has isolated hills. It looks like a peneplain due to large scale erosion.

The Rajmahal Hills forming the north eastern edge of the Chotanagpur Plateau are mostly made of basalt
and are covered by lava flows {Basaltic Lava}.

= Meghalaya Plateau

The peninsular plateau extends further east beyond the Rajmahal hills to from Meghalaya or the Shillong
plateau.

Garo-Rajmahal Gap separates this plateau from the main block.

The plateau is formed by Archaean quartzites, shales and schists.

The plateau slopes down to Brahmaputra valley in the north and the Surma and Meghna valleys in the south.
Its western boundary more or less coincides with the Bangladesh border.

The western, central and the eastern parts of the plateau are known as the Garo Hills, the Khasi-Jaintia Hills
and the Mikir Hills.

= Deccan Plateau

It covers an area of about five lakh sq km and has an average elevation of 600 m.

Itis triangular in shape and is bounded by the Satpura and the Vindhya in the north-west, the Mahadev and
the Maikal in the north, the Western Ghats in the west and the Eastern Ghats in the east.

Its general slope is from west to east which is indicated by the flow of its major rivers.
Rivers have further subdivided this plateau into a number of smaller plateaus.
Maharashtra Plateau

» [t forms the northern part of the Deccan Plateau.

=  Much of the region is underlain by basaltic rocks of lava origin [Most of the Deccan Traps lies in this
region].
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= The horizontal lava sheets have led to the formation of typical Deccan Trap topography.

= The entire area is covered by black cotton soil known as
» Karnataka Plateau
= The Karnataka Plateau is also known as the Mysore plateau.
* Lies to the south of the Maharashtra plateau.
» |tis highly dissected by numerous rivers rising from the Western Ghats.
= The general trend of the hills is either parallel to the Western Ghats or across it.

* The plateau is divided into two parts called Malnad and Maidan

w

= The plateau tapers between the Western Ghats and the Eastern Ghats in the south and merges with

the Niligiri hills
= Telangana plateau
= The Telangana plateau consists of Archaean gneisses.

* The southern part is higher than its northern counterpart.

= The region is drained by three river systems, the Godavari, the Krishna and the Penneru.

= The entire plateau is divided into Ghats and the Peneplains (a vast featureless, undulating plain which

the last stage of deposition process)
= Chhattisgarh Plain
= |tis a saucer shaped depression drained by the upper Mahanadi.
= The whole basin lies between the Maikala Range and the Odisha hills.
»= The basin is laid with nearly horizontal beds of limestone and shales.

= The general elevation of the plain ranges from 250 m in the east to 330 m in the west.

Q) How far do you agree that the behaviour of the Indian monsoon has been changing due to

humanizing landscapes ? Comment. (250 words)

Key demand of the question

The question expects us to bring out the impact that human intervention has had on altering
monsoons of India and also requires us to explain how and why those interventions have impacted

the monsoons.

Directive word

Comment — When you are asked to comment, you have to pick main points and give your ‘opinion’
on them based on evidences or arguments stemming from your wide reading. Your opinion may be

for or against, but you must back your argument with evidences.

Structure of the answer

Introduction — Explain what humanizing landscape means — Humanizing the landscape can be
defined as changing the natural landscape architecture as per requirement of human beings like
Urbanization or Industrialization. All these make disturbances in hydrological cycle of atmosphere
either reducing or increasing the rate of evaporation and ultimately cause to change the pattern of

Indian Monsoon

Body

e Explain the impact that humanizing landscape has had — bring out the impacts such as
destruction of wetlands, deforestation, use of concrete, agriculture, dam construction etc

e Explain how these factors have impacted the monsoons — explain that Devastation of
wetlands in urban areas such as lake or ponds is one of major reason of irregular rain pattern
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in big cities like Chennai or Srinagar, deforestation has caused changes in carbon budget
impacting rainfalls etc

Conclusion — discuss that anthropogenic factors are a major factor leading to climate change.

Background:-

The Indian Monsoon is an annual recurring phenomenon that brings vital rain to India. Life in India depends
strongly on the monsoon rain and its effects on India’s agriculture.

Humanizing landscapes refers to the inference of humans in the natural landscape and changing them to suit our
needs. For instance urbanization, industrialization , etc. All these make disturbances in hydrological cycle of
atmosphere either reducing or increasing the rate of evaporation and ultimately cause to change the pattern of
Indian Monsoon.

Impact on Indian monsoon due to humanizing landscapes :-

Due to humanizing landscapes the natural balance has been disturbed. Excessive deforestation, increase in
pollution and pollutants, rise of built-up area, global warming, etc. have occurred because of anthropogenic
interventions.

Increase in the number of condensation nuclei due to increased availability of pollutants and dust particles has
led to the urban regions receiving increased rainfall than the rural regions

Increased built up area has allowed increased heating of the surface. This increased temperature has caused
more vapouration and affected rain patterns

Deforestation has had an adverse impact on monsoon.

Increased concretization leads to increased run off and less water percolation thereby affecting water cycle and
disrupting monsoon cycle.

The pressure differences which are vital for monsoonal precipitation have been unbalanced and unpredictable
High rise buildings have caused variations in local wind patterns and altered precipitation.

Global warming, rise in sea level temperature etc. have made the monsoon erratic and unpredictable. They cause
droughts in one region and floods in another. Such extreme whether events have been on the rise primarily due
to anthropogenic activities including humanizing landscapes.

Devastation of Wetlands:

= Wetlands play a number of roles in the environment, principally water purification, flood control, carbon
sink and shoreline stability. Devastation of wetlands in urban areas such as lake or ponds is one of major
reason of irregular rain pattern in big cities like Chennai or Srinagar.

Concrete Use:

= Largely use of concrete in urban areas is causes poor recharging of groundwater and change the hydrological
cycle of environment which ultimately disturbs the Monsoon system of India.

Agriculture:

= Large scale use of chemicals and bore well irrigation in agriculture are other examples of humanizing the
landscape.

Creation of large dams in hilly areas which have changed the ecological flow of rivers is also an example of
humanizing the landscape.

Other factors which influence Indian monsoon are :-

Indian monsoon is very uncertain and yet remains critical to India’s agricultural output and economic density. In
the recent years Indian monsoon is changing its behaviour due to numerous factors which include

El- Nino:Change in heating and cooling pattern in the Pacific Ocean which is more or less independent of human
factors

Cloud cover:This is partly due to non-human causes as well as partly due to human causes. Cloud cover over parts
of the Indian Ocean affects the monsoon behaviour.
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=  Forest cover: Reduction in forest cover due to human exploitation of land resources led to change in climate
pattern which in turn is affecting the monsoon pattern.

= Global warming: This is due to various man-made actions which is affecting the monsoon behaviour by the
change in elements responsible for monsoon formation. Differences in heating patterns of Tibetan plateau and
Indian Ocean are causing the monsoon change and its seasonability.

Q) Life on earth i1s precariously equilibrated because of a balance between positive and negative
feedback, which is set to be disturbed as a result of anthropological factors. Examine the issue
and suggest ways through which such a scenario can be avoided ? (250 words)

The hindu
Why this question

The article discusses the impact that human actions have had on environment, of the possibility of
Earth becoming a hothouse with unprecedented consequences. The article discusses the reason why
such a situation has come to pass, and the possible impacts. This issue is important for environment
and geography sections.

Key demand of the question

The question expects us to first explain what we mean by positive and negative feedback, why
scientists have raised concern of irreversible changes, the reasons for this situation and the possible
impacts. Finally, we need to discuss the steps we can and should take to better the situation.

Directive word

Examine — When you are asked to examine, you have to probe deeper into the topic, get into details,
and find out the causes or implications if any.

Structure of the answer

Introduction — Explain what it meant by positive and negative feedback and the concerns that the
scientists have raised in their paper of Earth becoming a hothouse due to imbalance in the positive
and negative feedbacks.

Body

e Explain the issue — When positive feedbacks become stronger than the negative ones, the
system may change abruptly and get pushed out of equilibrium. The earth and its systems
have shifted between alternative states through long-term processes over its geological
history. Now, it appears we are approaching some critical thresholds.

e Examine the reasons for the same — how human actions have impacted the forests and our
oceans, unmitigated release of CO2 in atmosphere etc

e Discuss the impacts of such a situation — environmental impacts should be explained first
followed by associated impacts such as social, political, economic etc

e Discuss the steps taken so far such as the technological and political solutions that we have
attempted. Discuss the need for

e shifts required in our social and economic thinking.
Conclusion — Emphasize on the sensitivity of the issue and discuss way forward.

Background:-

= In the Earth system, positive and negative feedbacks are essential components of the whole system that
ultimately play an important role in maintaining a more or less stable state. Positive feedback mechanisms
enhance or amplify some initial change, while negative feedback mechanisms stabilize a system and prevent it
from getting into extreme states. In many respects, the history of Earth’s climate system can be seen as a bit of
a battle between these two types of feedbacks
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Positive feedback accelerates a temperature rise, whereas a negative feedback decelerates it.

Melting of Greenland ice increases open waters that absorb more sunlight and then increase warming and cause
further melting. This is a positive feedback.

With the increase in carbon dioxide (CO2), chemical-weathering increases and removes CO2 from the
atmosphere over geological time an example of a negative feedback.

When positive feedbacks become stronger than the negative ones, the system may change abruptly and get
pushed out of equilibrium. The earth and its systems have shifted between alternative states through long-term
processes over its geological history.

How these feedback mechanisms are impacted by anthropological factors:-

Various other feedbacks related to emissions from soils and permafrost, for example, and changes to ocean
evaporation are known or thought to exist.

Clouds have an enormous impact on Earth’s climate, reflecting about one third of the total amount of sunlight
that hits the Earth’s atmosphere back into space.

= Even small changes in cloud amount, location and type could have large consequences. A warmer climate
could cause more water to be held in the atmosphere leading to an increase in cloudiness and altering the
amount of sunlight that reaches the surface of the Earth.

= Less heat would get absorbed, which could slow the increased warming.
Precipitation:-

= Global climate models show that precipitation will generally increase due to the increased amount of water
held in a warmer atmosphere, but not in all regions. Some regions will dry out instead.

= Changes in precipitation patterns, such as increased water availability, may cause an increase in plant
growth, which in turn could potentially removing more carbon dioxide from the atmosphere

Greening of the forests:-

» Natural processes, such as tree growth, remove about half of human carbon dioxide emissions from the
atmosphere every year.

= The delicate balance between the absorption and release of carbon dioxide by the oceans and the world’s
great forested regions is the subject of research by many scientists. There is some evidence that the ability
of the oceans or forests to continue absorbing carbon dioxide may decline as the world warms, leading to
faster accumulation in the atmosphere.

Ice albedo:-

= Asthe atmosphere warms and sea ice melts, the darker ocean absorbs more heat, causes more ice to melt,
and makes the Earth warmer overall. The ice-albedo feedback is a very strong positive feedback

Global warming will increase permafrost and peatland thaw, which can result in collapse of plateau surfaces.

= Warming is also the triggering variable for the release of carbon (potentially as methane) in the arctic.
Methane released from thawing permafrost such as the frozen peat bogs in Siberia, and from methane
clathrate on the sea floor, creates a positive feedback.

The main positive feedback in global warming is the tendency of warming to increase the amount of water vapour
in the atmosphere, which in turn leads to further warming.

Tree deaths are believed to be increasing as a result of climate change, which is a positive feedback effect.
Rainforests, most notably tropical rainforests, are particularly vulnerable to global warming.

IPCC Fourth Assessment Report predicts that many mid-latitude regions, such as Mediterranean Europe, will
experience decreased rainfall and an increased risk of drought, which in turn would allow forest fires to occur
on larger scale, and more regularly. This releases more stored carbon into the atmosphere than the carbon cycle
can naturally re-absorb, as well as reducing the overall forest area on the planet, creating a positive feedback
loop.
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Desertification

= Desertification is a consequence of global warming in some environments. Desert soils contain little humus,
and support little vegetation. As a result, transition to desert ecosystems is typically associated with
excursions of carbon.

How to tackle these?

Unfettered commitment to Paris Accord (United Nations Framework Convention on Climate Change) and
Intended Nationally Determined Contributions (INDCs) by the countries party to it.

Scientific innovations through research and development i.e., methods to reflect insolation before it reaches the
earth using space reflectors need to be invented.

The claimed probability of occurrence of a “hothouse earth” is so great in the absence of a clear cut multi-
dimensional strategy to mitigate positive feedback that such a strategy must make an integral component of
development strategies of the different nations across the world.

The World Bank report suggests enhancing educational attainment, reducing water stress, and improving job
opportunities in the non-agricultural sectors.

A 30 per cent improvement on these measures could halt the decline in living standards by almost 1%.
Invest in areas that are more impacted by global warming.
Countries need to adopt climate resilience strategies along with climate change mitigation ones.

India should rally for more stringent GHG emission reduction and bring policies for efficient and accountable
water-usage.

The government must stop incentivising farmers to grow water-intensive crops in water-stressed areas by
weaning MSP away from these crops in such areas.

It is imperative that water stress be reduced and opportunities in non-agricultural sectors are increased.
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