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1 HFCs & India’s Commitment

Context

India has decided to stop new environmental clearances for additional HFC production
capacity beyond 2027, aligning with the Kigali Amendment schedule for phasedown of
HFCs as potent greenhouse gases

Concept
HFCs are high—global warming potential (GWP) synthetic refrigerants; phasing them down
is a mitigation strategy within climate governance

Perspective

. Rachel Carson: “In nature nothing exists alone” — climate pollutants like HFCs have
cascading ecological effects
. Ulrich Beck: “Modern society is a risk society” — climate change from industrial
chemistry exemplifies manufactured global risk
Models

+ |PCC mitigation pathways (IPCC): model cost-effective emission trajectories
including fluorinated gases
Ecological modernization (Arthur Mol): industrial systems can be restructured to
internalize environmental costs
Theories

. Environmental determinism (Ratzel): climate constraints will increasingly shape
economic options in the tropics
+  Possibilism (Vidal de la Blache): technological innovation in low-GWP cooling
expands human choices despite climatic limits
Laws (2 theorists / legal thinkers)

. Montreal Protocol & Kigali Amendment (multilateral regime): binding schedule to
cut HFC consumption
Principle of “common but differentiated responsibilities” (Rio, articulated by
scholars like Rao and Bodansky) guides India’s later baseline and gradual
reduction
Way forward
Geographically, India must avoid “brown lock-in” of inefficient cooling in rapidly heating
urban clusters Policy should support natural refrigerants, localisation of green-cooling
manufacturing, technology transfer for MSMEs, and city-scale cool-roof and
passive-design strategies, integrating HFC phasedown with urban climate-resilience
planning

2 Disappearing Lakes of Jammu & Kashmir

Context
CAG and field studies show that many lakes and wetlands in J&K have disappeared or
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shrunk since the late 1960s, especially around urban Srinagar, under pressure of
encroachment, sewage, and land-use change

Concept

Lakes are part of the hydrological and ecological system, providing flood buffering,
groundwater recharge, biodiversity habitat, and ecosystem services critical in a
Himalayan valley

Perspective

. Elinor Ostrom: communities can sustainably govern commons if institutions are
strong and inclusive
«  Garrett Hardin: “Tragedy of the commons” warns that open-access resources
degrade without regulation
Models

Watershed management model (Robert Horton tradition): treats lakes, catchments,
and channels as one hydrological unit
. DPSIR framework (OECD/EEA scholars): Drivers—Pressures—State-Impact-
Response structure fits urbanization, pollution, and policy gaps
Theories

. Human-environment interaction (Sauer): cultural actions transform natural
landscapes into degraded cultural landscapes
. Political ecology (Blaikie & Brookfield): environmental degradation reflects power,
planning biases, and uneven benefits
Laws

Wetlands (Conservation and Management) Rules, 2017: seek zoning and wise use
of wetlands
. Public trust doctrine in Indian environmental jurisprudence (articulated by Justice
Kuldeep Singh) treats lakes as trust property for citizens
Way forward
A geography-sensitive strategy must combine strict anti-encroachment drives, sewerage
interception, catchment afforestation, and participatory lake committees Remote
sensing-based lake inventory, eco-tourism linked with conservation, and integration of
lake restoration into climate-adaptation plans for Kashmir’s flood-prone Jhelum basin are
essential

3 Labour Unrest in the Industrial Belt

Context

The Gurugram-Manesar-Faridabad-Noida belt shows repeated labour unrest, reflecting
wage stagnation, rising living costs, contract labour, and post-2014 growth that is less
employment-intensive
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Concept
Industrial geography highlights how capital-intensive clusters can generate “jobless” or
“K-shaped” growth, with spatial concentration of profits and dispersion of precarity

Perspective

. Karl Marx: industrial capital tends to appropriate surplus value, leading to class

conflict
+  Amartya Sen: deprivation is not only low income but “unfreedom” in work, security,
and dignity
Models

+  Growth pole model (Perroux): large firms act as poles, but linkages can bypass
workers’ welfare
Dual labour market model (Doeringer & Piore): core permanent jobs coexist with
peripheral, insecure contract work
Theories

+  World-systems theory (Wallerstein): even within a country, “core” corporate
enclaves can exploit “peripheral” workers
. Relative deprivation theory (Runciman): visible corporate gains intensify worker
frustration when their own wages stagnate
Laws

+  Contract Labour (Regulation and Abolition) Act, 1970: seeks protection but its
weak implementation is central to this case
Labour codes and minimum wage jurisprudence in India (noted by scholars like
Guy Standing) shape informalisation
Way forward
Way forward involves enforcing minimum wages, strengthening labour inspections,
ensuring PF/ESI coverage for contract workers, and promoting MSME-led,
labour-intensive manufacturing in satellite towns Spatial planning should avoid dormitory
slums by integrating affordable housing, transport, and social infrastructure around
industrial clusters, linking economic geography with social justice

4 Climate Change and Indian Agriculture

Context

Recent years have seen pre-monsoon heatwaves, hailstorms, unseasonal rains, and
warm winters damaging rabi and kharif crops across rainfed belts, confirming IMD- and
ICAR-based concerns that climate risk is now year-round

Concept
Agro-climatic geography studies how temperature, rainfall, and extreme events shape
crop viability, yields, and livelihoods

Perspective
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. MS Swaminathan stressed that “if agriculture goes wrong, nothing else will have a
chance to go right” (paraphrased)
+  Vandana Shiva emphasizes living, biodiversity-rich agriculture as more resilient to
climate shocks
Models

+  Agro-climatic regionalisation (Planning Commission / Krishnan & Rangaswamy
tradition) groups districts by climate-soil-crop combinations
Climate-smart agriculture model (FAO scholars): productivity, adaptation, and
mitigation as triple goals
Theories

+  Sustainable livelihoods framework (Chambers & Conway): climate shocks erode
natural, financial, and social capital of smallholders
. Risk-hazard model (White & Burton): disaster = hazard x vulnerability x exposure,
fitting hail/heat impacts on standing crops
Laws

. PM Fasal Bima Yojana (crop insurance law-policy regime) aims at risk transfer

. NICRA-linked policy recommendations embed adaptation into agricultural R&D
Way forward
Region-specific cropping calendars, heat-tolerant and short-duration varieties,
micro-irrigation, contour bunding, and agroforestry can reduce risk Strengthening farmer
producer organisations (FPOs), climate advisories at block level, and timely, transparent
crop-insurance payouts are critical to making India’s agricultural geography more
climate-resilient

5 Forecasting a ‘Super’ El Nixo

Context

Climate agencies have warned of a potentially strong El Nifio in late-2026, which, on top
of record global warmth, could depress Indian monsoon rainfall and kharif output, as past
El Nifo years have done

Concept
El Nifio, the warm ENSO phase, is a coupled ocean—atmosphere anomaly in the
equatorial Pacific that alters global circulation and monsoon behaviour

Perspective

+  Gilbert Walker first identified the Southern Oscillation teleconnection between
Pacific pressure and Indian monsoon
« James Hansen has long argued that natural variability like ENSO now rides on a
rising anthropogenic warming trend
Models
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+  ENSO forecast models (NOAA, ECMWEF groups) use coupled GCMs to predict SST
anomalies
+  Monsoon circulation models (Parthasarathy, Sikka traditions) link ENSO indices to
All-India Rainfall
Theories

+  Teleconnection theory (Bjerknes): distant regions are climatically linked by
large-scale circulation
Threshold / regime-shift theory (Scheffer): repeated strong events can push
systems into new states
Laws

. Disaster Management Act provides the legal basis for anticipatory planning around
droughts and floods
. Paris Agreement goals, interpreted by climate jurists, implicitly demand integrating
ENSO risk into adaptation planning
Way forward
Geography-optional framing would highlight ENSO-sensitive regions —Central India,
rainfed Deccan, eastern tribal belts—and advocate drought-contingency cropping,
protective irrigation, fodder banks, and expanded MGNREGA works in predicted deficit
areas Up-scaling early warning dissemination through district-level agro-meteorological
units and Gram Panchayat-level planning is crucial

6 India’s Geography of Poverty

Context

Despite high GDP growth, chronic poverty clusters persist in BIMARU-type states and
tribal belts, showing a tenacious “geography of deprivation” that welfare schemes have
only partially eased

Concept
Poverty is multidimensional—covering income, health, education, housing, sanitation, and
security—mapped unevenly across space

Perspective

+  Amartya Sen: development is expansion of substantive freedoms, not just income
BR Ambedkar highlighted caste, landlessness, and social exclusion as structural
roots of Indian poverty

Models

. UNDP’s Human Development Index spatialises health-education-income gaps
. Multidimensional Poverty Index (Alkire & Foster) gives a cell-level deprivation profile
Theories

. Circular and cumulative causation (Myrdal): backward regions remain trapped as
disadvantages reinforce each other
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+  Spatial inequality and core—periphery theory (Friedmann): resources, investment,
and power concentrate in few cores
Laws

+  National Food Security Act, MGNREGA, and DBT regime form the rights-based
anti-poverty architecture

+  Aspirational Districts Programme reflects a targeted regional policy approach
Way forward
For , emphasize convergent investments in lagging districts: rural roads, digital
connectivity, health-education clusters, and agro-processing Land and forest rights for
tribals, women’s asset ownership, and climate-resilient livelihood diversification
(horticulture, minor forest produce, eco-tourism) are needed to break the intergenerational
poverty cycle

7 Indian Knowledge Systems & Scientific Research

Context

Policy pushes to mainstream Indian Knowledge Systems (IKS) in universities and research
councils have sparked debate on balancing civilisational pride with scientific temper

Concept
IKS covers traditional knowledge in Ayurveda, astronomy, mathematics, architecture,
agriculture, and philosophy embedded in specific ecological and cultural contexts

Perspective

« Jawaharlal Nehru: “Scientific temper” is vital for nation-building and rational inquiry
« JD Bernal argued that science is a social activity shaped by historical context—
relevant for IKS—-modern science dialogue
Models

Mode 2 knowledge production model (Gibbons et al): knowledge is produced in
trans-disciplinary, application-oriented networks
. Evidence-based medicine/public-health models (Sackett) stress systematic testing
of traditional practices
Theories

+  Kuhn’s paradigm theory: scientific revolutions depend on evidence, not cultural
preference
«  Constructivist geography (Harvey, Soja) accepts multiple ways of knowing but
demands material verification
Laws

Article 51A(h) of Indian Constitution mandates developing scientific temper
+  NEP 2020 encourages IKS but within a modern, multidisciplinary university
framework
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Way forward

Case study answer should argue for rigorous documentation, randomized controlled trials
for medical claims, archaeological and philological scrutiny of texts, and open peer review
IKS related to water harvesting, architecture, or cropping can inform climate-resilient
planning, provided they are integrated through transparent, testable methodologies, not
ideological assertion

8 SRY Gene Policy: 1I0C

Context

I0OC’s move toward biology-based eligibility for women’s events using markers like the
SRY gene and testosterone thresholds has raised disputes over fairness, gender identity,
and human rights

Concept
Sex classification in sports lies at the intersection of biological sex, gender identity,
performance advantage, and institutional norms

Perspective

+ John Rawls: just institutions rest on fairness and equal basic liberties
« Judith Butler: gender is performative and cannot be reduced to simple biological
binaries
Models

«  Fair-play / level-playing-field model (sports ethicists like Simon) focuses on
comparable opportunity
. Intersectionality model (Crenshaw) shows how race, gender, and nationality
intersect in who is targeted by verification regimes
Theories

Biopolitics (Foucault): institutions regulate bodies and identities through
medicalised surveillance
. Human rights theory (Donnelly): rights are universal and must guide policy even in
competitive sport
Laws

. Olympic Charter’s non-discrimination principles
+  Yogyakarta Principles on sexual orientation and gender identity inform rights-based
critiques

Way forward
Geographically, athletes from the Global South—often with limited legal and
psychological support—are more vulnerable A nuanced framework should combine
independent medical panels, privacy safeguards, sport-specific evidence on performance
advantage, and robust appeal mechanisms, aligning competitive fairness with dignity and
inclusion
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9 Rising Atmospheric CO, & Human Health

Context

Atmospheric CO, has crossed about 420-430 ppm globally, far above pre-industrial
levels, and research is exploring not only climate but also direct physiological impacts
through altered indoor air and blood chemistry

Concept
Medical geography links environmental exposures—temperature, air composition,
pollutants —to spatial patterns of morbidity and mortality

Perspective

. Rudolf Virchow: medicine is social science; health patterns reflect social and
environmental conditions
+  Rachel Carson underscored that chemical changes in the environment rebound on
human bodies
Models

Exposure-response models (WHO/epidemiologists) quantify health effects of
prolonged CO, and co-pollutant exposure
+  Urban metabolism model (Abel Wolman) views cities as systems of energy and
material flows, including CO,
Theories

. Ecological systems theory (Bronfenbrenner): individuals are embedded in multiple
environmental layers
. Precautionary principle (Sandin et al): lack of full certainty does not justify delay in
preventing potential harm
Laws

National ambient air quality standards and building codes can set ventilation

norms
. Paris Agreement mitigation commitments indirectly reduce long-term CO,-linked
health risk
Way forward

For , highlight spatial variance—poor, dense urban neighbourhoods with low ventilation
bear higher indoor exposure Policies must integrate clean-energy transition, urban design
that enhances natural ventilation, CO, monitoring in workplaces/schools, and
cross-disciplinary research linking climate policy with public-health planning

10 Energy Poverty & Reverse Migration in India
Context
Spikes in LPG prices and shortages, along with irregular incomes, have pushed many

migrant workers in Indian cities back to their home villages, echoing patterns seen during
the COVID-19 lockdowns
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Concept
Energy poverty is the inability to secure affordable, reliable, clean energy for cooking,
heating, and lighting—central to the quality of urban livelihoods

Perspective

+  Amartya Sen: access to energy expands capabilities such as health, education,
and safe cooking
. Mahatma Gandhi visualised self-reliant villages where basic needs including fuel
are locally met
Models

*  Push-pull migration model (Lee): high urban living costs and energy insecurity act
as push factors
Energy ladder model (Leach): households move from biomass to modern fuels as
incomes rise—here, they slide back down
Theories

+  Basic needs theory (Streeten): energy is a core basic need
. Urban informalisation theory (Sanyal): migrants live in precarious arrangements that
magnify shocks
Laws

PM Ujjwala Yojana and its 20 version aim at LPG access for poor households
+  One Nation One Ration Card improves food security portability for migrants

Way forward
Case-study answer should propose urban rental and utility vouchers, portable LPG/
clean-cooking subsidies, and integration of migrant data into city planning In sending
regions, decentralized renewables, biomass-based enterprises, and MGNREGA-linked
assets can convert distress reverse migration into an opportunity for balanced regional
development

11 Chhipa Blockprint Art

Context
Chhipa blockprinting, concentrated in towns of Rajasthan and Gujarat, faces pressure
from power-loom prints, synthetic dyes, and volatile tourism demand

Concept
Cultural geography studies how traditional crafts link place, identity, ecology (water,
plants for dyes), and livelihoods

Perspective

. Mahatma Gandhi valorised handicrafts as the soul of swadeshi economic
self-reliance
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+  Clifford Geertz’s notion of “thick description” helps interpret textiles as carriers of
layered meanings

Models

«  Cultural landscape model (Sauer): Chhipa towns are shaped by artisan clusters,
ghats, dye pits, and bazaars
+  Cluster development model (Porter): artisanal clusters can gain competitive
advantage through collaboration and branding
Theories

«  Cultural economy theory (Ray & Pratt): culture itself becomes an economic
resource
. Path-dependence (David): historical skills and reputations lock in craft geographies

Laws

+  Geographical Indications (Gl) Act protects place-linked products
. Handloom and handicraft policy frameworks enable credit, design, and marketing
support

Way forward
Way forward includes Gl-based branding, eco-labelling for natural dyed textiles,
e-commerce linkages, design schools partnering with Chhipa communities, and
water-quality regulation in craft towns This case nicely illustrates the interface of culture,
environment, and development in Indian geography

12 Avian Influenza (H5N1)

Context
H5N1 outbreaks in poultry and wild birds periodically threaten livelihoods and public
health through culling, trade restrictions, and zoonotic-spillover fears

Concept
Disease ecology in geography tracks how pathogens move through animal-human-
environment interfaces

Perspective

+  Rudolf Virchow viewed veterinary and human medicine as a single continuum—
proto “One Health”
« Jared Diamond highlighted how animal domestication historically generated new
human diseases
Models

+  One Health model (Zinsstag and others): integrates veterinary, human, and
environmental surveillance
+  Spatial diffusion model (Hagerstrand): explains spread of H5N1 along migration
routes and trade networks
Theories
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«  Zoonotic spillover theory (Wolfe): risk rises with intensive contact at wildlife—
livestock—human boundaries
+  Risk-society theory (Beck): modern agro-industrial systems manufacture novel
health risks
Laws

+  Livestock disease Acts and biosecurity regulations enable culling, movement
controls, and reporting
International Health Regulations (WHO) structure cross-border notification
Way forward
Geographical strategy includes mapping hotspots—wetlands, poultry belts, live-bird
markets —improving farm biosecurity, incentivising reporting, and providing compensation
to small farmers Wetland conservation and regulated poultry zoning can simultaneously
support biodiversity and reduce disease risk

13 Emperor Penguins & Antarctic Fur Seals

Context

Emperor penguins and Antarctic fur seals depend on sea ice and marine food webs
increasingly disrupted by Southern Ocean warming and changing ice regimes

Concept
Biogeography and climate geography study how species distributions respond to
environmental change

Perspective

+  Charles Darwin emphasised that survival hinges on adaptation to changing
environments
. Aldo Leopold’s “land ethic” argues humans are members, not masters, of the biotic
community
Models

. Species distribution models (Hutchinson niche concept) relate presence to climatic
and oceanographic variables
+  Trophic cascade models (Paine) connect predator—prey dynamics and productivity
Theories

. Island biogeography (MacArthur & Wilson) applies to isolated Antarctic habitats
+  Climate-vulnerability theory (Adger) explains differential exposure and adaptive
capacity
Laws

Antarctic Treaty System and CCAMLR regulate exploitation and protect
ecosystems
. Migratory species conventions offer additional legal hooks
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Way forward

This case can be used to argue for stricter emission cuts, marine protected areas,
krill-fishing limits, and long-term ecological monitoring, underscoring polar regions as
early-warning systems of global climate change

14 Cyclone Vaianu Hits New Zealand’s North Island

Context

Cyclone Vaianu’s landfall on New Zealand’s North Island brought intense rainfall, strong
winds, and flooding, stressing infrastructure, agriculture, and settlements in coastal and
riverine zones

Concept
Hazard geography examines spatial patterns of exposure, vulnerability, and resilience to
cyclones

Perspective

+  Gilbert White: “Floods are acts of God; flood losses are largely acts of man”
lan Burton emphasised that disasters result from human use of hazardous areas
Models

+  Pressure and Release (PAR) model (Wisner et al) links root causes, dynamic
pressures, and unsafe conditions
+  Risk = Hazard x Exposure x Vulnerability model summarises disaster risk
numerically
Theories

Resilience theory (Holling): systems can absorb shocks and reorganise
+  Urban vulnerability theory (Pelling): social structures shape who suffers most
Laws

. New Zealand’s Civil Defence and Emergency Management Act structures
preparedness and response
. Building codes and coastal-planning statutes guide resilient construction and
zoning
Way forward
For exam use, highlight zoning away from high-risk coasts, nature-based solutions
(dunes, wetlands), resilient housing, and community-based early-warning systems
Comparative reference to Indian cyclone-prone coasts (Odisha, Andhra) strengthens the
spatial analysis
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