Q.1) “Petroleum refineries in developing countries like India are often located away from
crude oil-producing regions. Examine the geographical and economic factors responsible
for such spatial patterns.” (150 words, 10 marks)

Introduction

In developing nations, petroleum refineries are often located away from oil fields and instead
near coasts, cities, or industrial hubs, aligning more with economic and logistical priorities
than proximity to crude oil sources.

Body

Geographical Factors Responsible

1. Proximity to Ports: Refineries are often set
up near coastal areas to facilitate crude oil
imports and petroleum product exports. INDIA
Example: Jamnagar refinery in Gujarat is ‘ OIL REFINERIES
close to ports despite India importing over BHATIN A
80% of its crude oil. paneal,

2. Accessibility to Markets: Refineries are ® MATHURA
located near consumption hubs to reduce BARDNE
transportation costs of refined products. ® JAMNAGER GUWATATI
Example: Mathura refinery is closer to Delhi-
NCR, a major fuel consumption zone.

3. Availability of Land and Water: Large flat STATIPARA
land and water supply are necessary for
refinery operations, often more available MANGALORE®
away from resource-rich regions.
Example: Paradip refinery in Odisha is
situated on the coast for water and space
requirements.

4. Environmental and Safety Considerations: Refineries are kept away from populated
areas and ecologically sensitive zones for safety and compliance.

Example: Refineries in remote belts of Assam and Odisha have controlled buffer zones.

®HALDIA

Economic Factors Responsible

1. Demand-Centric Planning: Refineries cater to urban-industrial centres to serve growing
domestic fuel demand more efficiently.
Example: Chennai and Mumbai refineries serve densely industrialised belts.

2. Infrastructure and Connectivity: Better road, rail, and port infrastructure in certain non-
producing regions supports refined product distribution.
Example: Bina refinery in Madhya Pradesh leverages central location and logistics.

3. Export Orientation and SEZ Policies: Coastal refineries benefit from Special Economic
Zone (SEZ) advantages and tax incentives for exports.
Example: Reliance’s Jamnagar refinery is the world’s largest export-oriented refinery.
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4. Crude Supply Diversification: Countries importing multiple grades of crude prefer refining
near ports to handle varied logistics, not near single-source production zones.
Example: Most African and Southeast Asian countries locate refineries near coasts for
flexible crude sourcing.

Conclusion

Refinery locations in developing countries reflect strategic responses to demand,
infrastructure, and environmental concerns. Beyond crude proximity, spatial planning
ensures energy access, economic competitiveness, and logistical efficiency for long-term
energy security.

Q.2) Differentiate between tropical and temperate cyclones in terms of formation,
structure, and impact. Explain their relevance to India. (150 words, 10 marks)

Introduction

Cyclones are large-scale air masses that rotate around a strong center of low atmospheric
pressure. They are classified into tropical and temperate types based on their origin,

characteristics, and geographical occurrence.

Body

Differences Between Tropical and Temperate Cyclones

Formation
Region:

Energy Source:

Structure:

Vertical Extent:

Originate over warm tropical
oceans (5°-30° latitudes)

Latent heat from warm ocean
water

Symmetrical, circular, tightly
packed isobars

Extend vertically up to the
tropopause (~12-14 km)

Originate over mid-latitudes (35°—65°)
mostly over land-ocean boundaries

Temperature contrast between warm
and cold air masses

Asymmetrical, comma-shaped, with
frontal systems

Extend from surface to tropopause,
more slanted

Fronts: No fronts; warm-core system Possess warm and cold fronts; cold-
core system
Wind Speed: Very high (can exceed 200 Moderate (typically 100—-150 km/h)

Rainfall Pattern:

km/h)

Heavy and concentrated
around the eye wall

Moderate to heavy, spread over larger
area
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Duration & Last several days; relatively Last 5-7 days; faster movement
Movement: slow movement

Relevance to India

1. Tropical Cyclones SRS AN

w W Tropopause ™ ™

e Affect India’s east coast (Bay of Bengal) and
to a lesser extent, west coast (Arabian Sea),
especially between May—June and October—
November.

e Cause heavy rainfall, flooding, storm surges,
and crop damage.
Example: Cyclone Amphan (2020) and
Cyclone Biparjoy (2023).

Direction of the Storm

Fig: Vertical section of the tropical cyclone
2. Temperate Cyclones (Western Disturbances) [ -

f
4 : A A Vi
(o Y "W: _ N A_L'nuln-l
\ )

Prepeatin

e Influence northern India during winter,
bringing rain and snow to the Western
Himalayas and northern plains.

e Vital for rabi crops like wheat and mustard.
Example: January 2024 Western Disturbance
caused widespread snow in Kashmir.

Sractune of Tempere (iioes

Conclusion

Understanding tropical and temperate cyclones is vital for disaster preparedness and
agricultural planning in India. Both systems, though distinct in origin and behavior,
significantly influence India’s weather, economy, and human safety.

Q.3) What are volcanic hotspots? How do they differ from plate boundary volcanism?
Ilustrate with suitable examples. (150 words, 10 marks)

Introduction

Volcanic hotspots are isolated zones of volcanic activity caused by rising plumes of hot mantle
material, unrelated to tectonic plate boundaries. They differ from boundary volcanism in
origin, location, and geological structure.
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Body

Features of Volcanic Hotspots

1. Intraplate Occurrence: Hotspots occur within
tectonic plates, far from active plate boundaries.
Example: Hawaiian Islands formed in the middle
of the Pacific Plate.

2. Mantle Plume Source: Caused by deep-seated
thermal plumes that melt the crust from below.
Example: Yellowstone hotspot beneath the
North American Plate.

3. Stationary Heat Source: The hotspot remains
fixed while the tectonic plate moves over it,
forming linear volcanic chains. Example:
Emperor Seamount—Hawaiian Chain.

VOLCANIC
HOTSPOT

4. Basaltic and Effusive Volcanism: Typically produces shield volcanoes with low-viscosity

basaltic lava. Example: Mauna Loa in Hawaii.

Differences Between Hotspot and Plate Boundary Volcanism

Location Occurs within tectonic plates
(intraplate)

Cause Caused by rising mantle plumes

Distribution Forms linear chains as the plate
moves over a stationary hotspot

Volcano Type Generally produces shield
volcanoes with effusive basaltic
eruptions
Tectonic Independent of plate interaction
Interaction

Occurs along plate boundaries
(divergent or convergent)

Caused by subduction, sea-floor
spreading, or rifting

Forms volcanic arcs or mid-ocean
ridges

Typically forms stratovolcanoes
with explosive silica-rich magma

Directly involves interaction of two
or more tectonic plates




Conclusion

Hotspot volcanism reveals Earth's deep mantle dynamics beyond tectonic boundaries. Its
contrast with boundary volcanism enhances our understanding of diverse volcanic processes
and explains features like isolated island chains and intraplate eruptions.

Q.4) Sugar industries have been shifting from northern India to the southern peninsula.
Analyze the geographical, climatic, and economic reasons behind this shift. (250 words,
15 marks)

Introduction

India is the second-largest producer of sugar globally. Over the past few decades, there has
been a notable shift of sugar industries from Uttar Pradesh and Bihar to Maharashtra,
Karnataka, and Tamil Nadu due to multiple advantages.

Body

Geographical Reasons

1. Soil Suitability: Southern states have well-drained black and red soils ideal for sugarcane.
Example: Maharashtra and Karnataka have fertile basaltic soils from Deccan Trap.

2. Topography and Irrigation: Southern regions have better-controlled irrigation systems
like canals and dams.
Example: Krishna and Godavari basin irrigation supports consistent sugarcane yield.

3. Proximity to Raw Material Sources: Availability of sugarcane near processing units
reduces transportation cost and post-harvest losses.
Example: In Maharashtra, cane is grown in catchment areas around the mills.

Climatic Reasons

1. Longer Crushing Season: Southern India has a longer and more consistent crushing
season (8—10 months) due to less climatic variation.
In contrast, the north faces a short season (4—6 months) due to harsh winters.

2. Less Climatic Vulnerability: The south experiences moderate temperatures and fewer
extreme weather disruptions compared to northern India's floods or droughts.

3. Even Rainfall Distribution: Southern India receives more evenly distributed monsoonal
rainfall, reducing water stress on crops.
Example: Karnataka benefits from both southwest and northeast monsoon systems.
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Economic Reasons

1. Higher Yield and Recovery Rate: Southern states report higher sugarcane yields per
hectare and better sugar recovery.
Example: Tamil Nadu and Maharashtra have recovery rates over 10%, compared to less
than 9% in Uttar Pradesh.

2. Efficient Mills and Private Investment: Newer mills, cooperative structures, and more
private-sector involvement have modernized operations in the south.

3. Proximity to Ports and Market: Southern location enables easier export and lower
logistics costs for coastal trade.

4. Supportive State Policies: Southern states often provide better pricing mechanisms,
subsidies, and power incentives for cooperative mills.
Example: Karnataka’s ethanol blending and power cogeneration schemes attract
investment.

Conclusion

The shift to the south is driven by agro-climatic and economic advantages. To promote
regional equity and sustainability, initiatives like the Sustainable Sugarcane Initiative (SSI)
can modernize farming and improve productivity in lagging northern regions.

Q.5) The location of software industries in India follows a different pattern compared to
traditional manufacturing sectors. Examine the factors influencing the growth of
software hubs like Bengaluru, Hyderabad, and Pune. (250 words, 15 marks)

Introduction

Unlike traditional industries that depend on raw materials and physical infrastructure,
software industries in India are concentrated in urban, knowledge-driven hubs. This shift
represents a new geography of development driven by human capital and digital connectivity.

Body

Contrast with Traditional Manufacturing
Industries

1. Raw Material Dependency vs
Knowledge Dependency: Traditional
sectors locate near mines, ports, or
markets; software industries depend on
skilled human capital and digital
infrastructure.




Rural/Industrial Belt vs Urban Centres: Manufacturing clusters are found in industrial
zones or rural peripheries, whereas IT hubs are concentrated in metro cities.

Pollution and Land Needs vs Sustainability: Manufacturing requires large land and causes
pollution; software industries are cleaner and operate from office complexes.
Labour-Intensive vs Skill-Intensive: Traditional industries use semi-skilled labour;
software sectors rely on highly educated, technically skilled professionals.

Factors Influencing the Growth of Software Hubs in India

1.

Skilled Human Capital: Availability of engineering graduates from premier institutes like
IITs, NITs, and state engineering colleges created a vast talent pool.

Example: Bengaluru has over 120 engineering colleges within reach.

Government Policy Support: Initiatives like Software Technology Parks of India (STPI),
tax incentives, and SEZ policies encouraged IT investments.

Example: Hyderabad’s HITEC City and Bengaluru’s Electronic City are products of such
support.

Urban Infrastructure and Connectivity: Better road, air connectivity, internet bandwidth,
and availability of commercial space helped in urban IT clustering.
Example: Pune’s Hinjewadi IT Park is well connected and well-planned.

Presence of Anchor Firms: Early establishment of firms like Infosys, Wipro, TCS in
Bengaluru, and later Google, Microsoft in Hyderabad created an ecosystem that
attracted others.

Example: Infosys was founded in Pune and moved to Bengaluru due to ecosystem
advantage.

Cosmopolitan Culture and Quality of Life: Modern amenities, open culture, and relative
social stability attract talent from across the country.

Example: Pune offers a balance of affordability and lifestyle.

Role of Diaspora and Global Linkages: Indian tech diaspora returning from Silicon Valley
contributed to the knowledge transfer and entrepreneurship ecosystem.

Cluster Effect and Startup Culture: Agglomeration economies led to innovation and
startup growth.

Example: Bengaluru is now known as the “Silicon Valley of India” with over 10,000
startups.

Conclusion

The growth of software hubs in India reflects a shift from resource-based to knowledge-
driven development. Sustained investment in education, digital infrastructure, and urban
planning is essential to maintain balanced and inclusive IT growth across regions.




