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Model Answers - Mains 2017 GS Paper - 1 Geography

5. How does the Juno Mission of NASA help to understand the origin and
evolution of the Earth?

(10 Marks, 150 Words)

Answer: The Juno spacecraft (NASA) was launched in 2011 with an aim to
understand the origin and evolution of Jupiter. Juno will study Jupiter and its
atmosphere much more thoroughly, given the nine scientific instruments and
payloads that it carries on board.

Jupiter was likely the first planet formed and had a major impact on the formation
of other planets. Like our sun, Jupiter is composed primarily of hydrogen and
helium but also has other heavy elements fundamental to the creation of
terrestrial planets.

It can help to understand the origin and evolution of the Earth through:

● Origin of Planets: By studying the atmosphere on Jupiter we can get an
unprecedented insight into its origins and most importantly on the
origins of other planets in our solar system including Earth.

● Origin of Life: It can also search for the evidence of early life which can
help in reconstructing the biological evolution of species on the Earth.

● Once Jupiter’s current construction is known, it will then be possible to
work out how, when and potentially where in the Solar System the first
planet formed.

● It can provide insights into the composition of Nebula which is believed to
be the source of other planets.

● The spacecraft will look for oxygen (in the form of water) in Jupiter’s
atmosphere, which may also help explain how Earth got its water.

Through Juno, we can expect to learn a wealth of information about Jupiter’s
inner workings in the years to come. In discovering Jupiter, we’ll be discovering
its connections with other planets and thus the history of the Earth’s evolution
as well.
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6. “In spite of adverse environmental impact, coal mining is still inevitable
for development”. Discuss.

(10 Marks, 150 Words)

Answer: India has the fourth largest coal reserves in the world, providing it with a
cheap source of energy. Around 57% of the Energy production in India still
comes from coal. Hence coal mining is a crucial sector in India.

Adverse environmental impact of coal mining in India:

● Deforestation when trees are cut down or burned for clearing the way for
a coal mine.

● Pollution due to exposure of mining waste to air and water.e.g. Bhogdoi
river in Assam

● Coal mining results in methane emissions, a powerful greenhouse gas.
● Fires from underground mines can burn for years, releasing smoke

containing CO2, CO, NOx, SO2 etc.
● Health hazard to the biodiversity and humans nearby. E.g. Silicosis

Despite the damage caused by coal mining, it is expected to contribute the
dominant share to India’s electricity production for decades to come
making coal mining inevitable due to:

● Slow pace of other renewable alternatives apart from Solar energy.
● Issues in the power sector (losses faced by Discoms) and uncertainty of

prices in the renewable sector.
● Issues related to storage of energy in the renewable sector.
● Lack of investment in the energy sector leading to lack of infrastructure.

India’s reliance on coal is expected to persist even in the 2040s, with an
envisaged share of around 40% in the energy mix. With India’s commitment
to achieve net carbon neutrality by 2070, it is high time we look at the
development of other alternatives and reduce our reliance on coal.
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7. Mention the advantages of the cultivation of pulses because of which the
year 2016 was declared as the International Year of Pulses by the United
Nations.

(10 Marks, 150 Words)

Answer: Pulses are leguminous crops that generally require low rainfall.
Despite the strong evidence of health and nutritional benefits of pulses, its
consumption remains low in many developing and developed countries.

Therefore, the United Nations declared the year 2016 as the International Year
of Pulses to heighten public awareness of the nutritional benefits of pulses as
part of sustainable food production aimed towards food security and nutrition.

Advantages of Cultivation of Pulses:

● Productivity: The nitrogen-fixing properties of pulses improve soil fertility,
which increases and extends the productivity of the farmland.

● Increase farmer’s income: Pulses also offer a great potential to lift
farmers out of rural poverty, as they can yield two to three times higher
prices than cereals, and their processing provides additional economic
opportunities, especially for women.

● Food Security: They are economically affordable, can be grown in dry
environments, and have a low food wastage footprint, as they can be
stored for long periods without spoiling.

● Farm Biodiversity: By using pulses for intercropping and cover crops, farmers
can also promote farm biodiversity and soil biodiversity, while keeping harmful
pests and diseases at bay.

● Introducing pulses into crop production can be key to increasing resilience
to climate change.

Therefore, pulses can contribute significantly in addressing hunger, food security,
malnutrition, environmental challenges and human health. It should be promoted
through policy support mechanisms like MSP and promoted in areas with
suitable agro climatic conditions to ensure environmental sustainability.
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8. How does the cryosphere affect global climate?
(10 Marks, 150 Words)

Answer: Cryosphere is the frozen water part of the Earth system. This includes
frozen parts of the ocean, such as waters surrounding Antarctica and the Arctic. It also
includes frozen rivers and lakes, which mainly occur in polar areas.

It impacts global climate in a variety of ways:

● High albedo: Snow and ice have a high albedo, reflecting back a
significant amount of solar radiation back into space. In this way, the
cryosphere acts as an important cooling factor in the global climate
system.

● Snow and ice act as an insulating layer over land and ocean surfaces,
holding in heat and moisture that would otherwise escape into the
atmosphere. This insulation, then, also acts to cool the global climate.

● Thermohaline circulations: Since cold polar seawater is dense due its
high salinity and sinks to the bottom of the ocean, spreading out across the
globe and acting as a pump which drives oceanic circulation that transfers
energy between the equator and the poles – acting as a conveyor belt.

● Heat budget: It helps in maintaining the heat budget of the earth through
circulation of surface and deep ocean currents.

Climate change is leading to melting of glaciers thus reducing the extent of the
cryosphere creating a positive feedback loop that can further accelerate global
warming. Thus we should focus on adhering to the UNFCCC climate targets of
achieving net carbon neutrality to control the deterioration of the cryosphere.
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14. Account for variations in oceanic salinity and discuss its
multidimensional effects.

(15 Marks, 250 Words)

Answer: Salinity refers to the amount of salt dissolved in 1000 gms of sea
water. It is usually expressed as parts per thousand or ppt. The salinity for
normal open ocean ranges between 33 ppt and 37 ppt.

Oceanic salinity varies significantly due to the free movement of ocean
water and its distribution has two aspects:

1. Horizontal: The areas of highest salinity (about 37ppt, in Atlantic Ocean) are
found near the Tropics due to active evaporation owing to clear skies, high
temperature and steady Trade Winds.

● From the tropical areas, salinity decreases both towards the equator and
towards the poles. Salinity is relatively low near the equator (about 35 ppt,
in the Atlantic Ocean) due to high rainfall, high relative humidity, cloudiness
and calm air of the doldrums.
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● In polar seas, salinity decreases (20-32 ppt) due to very little evaporation
and due to melting ice yielding fresh water.

● Further salinity is affected by the influx of rivers (Black sea) as well as the
closed nature of the seas.(Aral sea).

2. Vertical: Generally salinity decreases with increasing depth. Surface water
is more saline due to loss of water from evaporation. This varies greatly with
latitudes and is influenced by the cold and warm currents. In higher latitudes,
salinity increases with depth and in middle latitudes it increases upto 35 meters
and then decreases.

The multidimensional effects of oceanic salinity are as follows:

● Ocean properties: Salinity determines compressibility, thermal expansion,
temperature, density, absorption of insolation, evaporation and humidity.

● Water Cycle: Water in liquid state dissolves rocks and sediments which
creates a complex solution of mineral salts in ocean basins. By tracking
ocean surface salinity we can directly monitor variations in the water cycle:
land runoff, sea ice freezing and melting, and evaporation and precipitation
over the oceans.

● Oceanic circulations: Ocean circulation in deep waters (thermohaline
circulations) is primarily driven by changes in seawater density, which is
determined by salinity and temperature. In the North Atlantic near
Greenland, cooled high-salinity surface waters can become dense enough
to sink to great depths.

● Affects atmosphere: The ocean stores more heat in the uppermost three
meters than the entire atmosphere. Thus density-controlled circulation is
key to transporting heat in the ocean and maintaining Earth's climate.

● Ocean resources: It also influences the distribution of fish and other
marine resources.

Salinity is a crucial oceanic property that determines the ocean dynamics and
interaction with other systems like the atmosphere. Thus a sound understanding
of the pattern and variations can help in better understanding of the global
phenomenon such as oceanic and atmospheric circulations.
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15. Petroleum refineries are not necessarily located nearer to crude oil
producing areas, particularly in many of the developing countries. Explain
its implications.

(15 Marks, 250 Words)

Answer: Petroleum refinery industry is one of the core industries that are
crucial for energy security especially for developing countries like India. The
location of a petroleum refinery industry is dependent on various factors such as:

● Raw Material: Availability of oil fields
● Transportation: Ability to transport refined products without risks.
● Market: Example: Mathura refinery caters to the demands from the highly

populous region of Delhi-NCR.
● Labour: Availability of labour can affect the location of an industry towards

areas of skilled and abundant labour.
● Government policies: driven by developmental and employment

prospects as well as to attract investments

However, Petroleum refineries are not necessarily located nearer to crude oil
producing areas. This has the following implications.

Positive implications:

● Less transportation cost: Refined products tend to be higher than
transporting crude, as refined products lose weight through evaporation
during transporting.

● Export potential: Seaboard location eases the export of petrochemical
products.

● Reduces wastage: Since oil producing areas have a limited oil producing
capacity the investments in setting up a refinery in its vicinity can go to
waste once oil in the area dries up.

● Balanced regional development: Promote decentralized industrial growth
and balanced regional development.
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Negative implications:

● Environmental pollution: Having crude transported to large distances
adds to the environmental pollution and economic costs.

● Lacks investments: it does not incentivise further exploration and setting
up of oil producing areas as it doesn't attract other industrial investments.

Refineries are major industrial assets that have capacity to develop a region.
By moving away from traditional locations, they have indeed been changing the
profile of the industrial development in the country.
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16. In what way can floods be converted into a sustainable source of
irrigation and all-weather inland navigation in India?

(15 Marks, 250 Words)

Answer: India receives rainfall from the monsoon for a period of four months
during which sometimes excessive rains cause floods and devastation, while for
the rest of the year it remains dry. This often results in water shortages.

As per the Ministry of Home affairs, over 40 million hectare (12 percent of land)
is prone to floods. This excess flood water can surely be used as a valuable
resource in water scarce regions for the non-monsoon months, thereby solving
the twin problems of flood and water scarcity.

The following methods can be used to achieve this objective:

● River linking: diverting excess water from overflowing rivers to rivers in
non-perennial regions, in order to solve the problems of flood and water
shortage. This can also help in inland navigation thereby creating a
cheaper and pollution free mode of transport. E.g. presently 6 national
waterways are functional in India.
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● Watershed development: by considering and developing a large river
basin area holistically.

● Rain water harvesting: The excess water can be captured and stored in
wells, tanks etc. E.g. Johads, tankas.

● Multi-purpose projects/dams: Dams can be erected in flood areas to
capture excess water which can then be released slowly over the year as
per irrigation requirements.

● Innovative solutions like development of Sponge cities.

The methods stated above, can go a long way in solving various water woes and
reducing the water stress situation in India if implemented expeditiously and
on a large scale.
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17. What characteristics can be assigned to the monsoon climate that
succeeds in feeding more than 50 percent of the world population residing
in Monsoon Asia?

(15 Marks, 250 Words)

Answer: Monsoons are seasonal winds which reverse their direction with the
change of season. They are best developed in the Indian subcontinent,
Myanmar, Thailand, Laos, Cambodia, parts of South China and Northern
Australia.

Characteristics of Monsoon Climate:

● Temperature: Monthly mean temperature in Monsoon climate is above
18°C but temperature ranges from 15-45°C in summer and 15-30°C in
winter. This temperature range helps in cultivating various crops such as
wheat and rice which are staple crops for the large population in the
world.

● Precipitation: Monsoon is associated with high precipitation. Annual mean
rainfall ranges from 200-250cm but varies according to the intensity of
seasonal winds. It provides water to many rivers which becomes a source
of sustenance for many people.

● Monsoon Breaks: The wet spells are interspersed with rainless intervals
known as ‘breaks’. These breaks in rainfall are related to the cyclonic
depressions mainly formed at the head of the Bay of Bengal, and their
crossing into the mainland.

● Distinct seasons: Seasons are chief characteristics of monsoon climate.
Distinct seasons have been observed with the movement of sun between
the Tropic of Cancer and Capricorn. It facilitates the cultivation of various
types of crops.

● Rainfall distribution: The pattern of concentrated heavy rainfall in
summer is a characteristic feature of the Tropical Monsoon
climate.whereas the winters are comparatively dry.
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● 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 role of monsoon is vital in the economy of major parts of the world because it
is the main source of irrigation in rain-fed areas and facilitates in feeding more
than 50 percent of the world population residing in Monsoon Asia.

Climate change is impacting the rhythm of the monsoon in recent times with
the monsoon becoming more concentrated in time and space. Further events like
El-nino and Indian ocean dipole makes the monsoon unpredictable.


