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PREFACE

The northeastern region of India, known for its rich biodiversity,
pristine landscapes, and unique cultural heritage, is increasingly
vulnerable to the impacts of climate change. Characterized by dense
forests, mighty rivers, and a predominantly agrarian economy, the
region is home to some of the world’s most diverse ecosystems, from
the Brahmaputra plains to the Himalayan foothills. Despite its relative
isolation from industrial hubs, North East India is witnessing the
adverse effects of global environmental shifts – rising temperatures,
erratic monsoons, and extreme weather events, including flash floods,
landslides, and droughts.

Climate change in this region is not just an environmental
challenge but a socio-economic one, as it threatens the livelihoods of
millions who depend on agriculture, forestry, and fisheries. Indigenous
communities, with their deep-rooted traditions and reliance on natural
resources, are particularly at risk, as their way of life becomes
increasingly precarious. Assam, Meghalaya, Arunachal Pradesh, and
other northeastern states are already grappling with shifting rainfall
patterns, leading to unpredictable agricultural yields, widespread
flooding, and erosion of fertile land, especially along the Brahmaputra
River. Furthermore, the region’s rich biodiversity is under threat as
warming temperatures and changing weather patterns alter habitats,
endanger species, and disrupt the delicate balance of ecosystems.
The impact on endemic flora and fauna, including rare species found
only in this part of the world, could be profound, further accelerating
ecological degradation. Addressing climate change in North East India
requires urgent, coordinated efforts at local, national, and global levels.
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Sustainable development, preservation of indigenous knowledge, and
improved disaster management strategies must be integrated into the
region’s long-term planning. Through adaptation and mitigation, North
East India has the opportunity to turn this global challenge into a catalyst
for positive, inclusive change, safeguarding its natural beauty and
cultural heritage for future generations.

This preface serves as an introduction to the pressing need to
understand, address, and act upon the challenges that climate change
presents to this sensitive and irreplaceable region of India

Dr. Gautom Kumar Saikia
Principal, Kamargaon College

Golaghat, Assam

EDITORIAL

Northeast India, an enchanting land of rich biodiversity, lush
forests, pristine rivers, and vibrant cultures, but today it stands at a
critical crossroad. With its unique ecology and distinct geographical
position, the region is acutely sensitive to the growing impacts of climate
change. As this once seemingly isolated part of the world grapples
with rising temperatures, unpredictable weather patterns, and the
threat of environmental degradation, the urgency to address climate
change in Northeast India has never been greater.

Northeast India is home to the Eastern Himalayas, the Indo-
Burma Biodiversity Hotspot, and the Brahmaputra and Barak river
basins, making it one of the most ecologically diverse regions in the
world. Yet, this same diversity is also its vulnerability. The region is
witnessing increasing instances of extreme weather events: flash
floods, landslides, prolonged droughts, and unseasonal rainfall have
become more frequent and severe, challenging traditional agriculture
and destabilizing fragile ecosystems. The Brahmaputra River, the
lifeline for millions, has seen increased flooding, partly driven by erratic
rainfall patterns. With floods often comes devastation, displacement
of communities, destruction of crops, and loss of infrastructure.
Coastal ecosystems, such as the Sundarbans to the southwest, are
threatened by rising sea levels, endangering both wildlife and human
settlements. On the other hand, rainfall patterns in the region are
becoming alarmingly inconsistent. This has led to water stress in certain
parts, severely affecting agriculture, which is the mainstay of the
region’s economy. Traditional farming systems, which once thrived in
harmony with nature, are increasingly at risk as unpredictable
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monsoons bring either too much or too little rain, jeopardizing food
security and livelihoods.

Northeast India is celebrated for its incredible flora and fauna,
but climate change poses an existential threat to this natural wealth.
Species that rely on specific temperature ranges and ecosystems,
like the endangered red panda and the snow leopard, are finding their
habitats shrinking. Forests, which cover about 70% of the region, are
already experiencing shifting vegetation zones, leaving native species
unable to adapt quickly enough. This not only threatens wildlife but
also the indigenous communities that rely on forests for sustenance
and cultural practices. Moreover, increased human encroachment into
forests, driven by economic pressures and population growth,
exacerbates the degradation of these critical habitats. Deforestation,
already a concern, accelerates climate change by reducing carbon
sinks and increasing the risk of soil erosion. The region, thus, faces a
dual challenge of protecting its biodiversity while fostering economic
growth.

While the impacts of climate change are global, the solutions
must be local. Thus, acknowledging the support from the former
principal of Kamargaon College, Dr. Bijuli Borchetia and all the
members of the Kamargaon College fraternity and ICSSR for
organizing the national seminar titled “Climate Change in North
East India: Understanding Recent Trends and Patterns” and its
outcome through this book with a plethora of research papers
from Humanities, Science and Social science gives a multi-faceted
approach, encompassing diverse areas of economic development,
environmental protection, indigenous knowledge and traditions,
embracing modern innovations in sustainable practices would
provide the readers with nuanced ideas to unearth the depth
of climate change.

Dr. Bijit Das



 Community in Environment Protection and Climate
Action-the concerns of Group of 20 (G20)
under India’s Presidency .................................................. 67
 Dr. Parimita Bhuyan

 Climate Change and agriculture: A sociological
study based on Sivasagar District of Assam ..................... 82
 Dr. Priyanka Tamuli, Mohananda Tamuli

 Evaluating the Variability of Indian Summer
Monsoon Rainfall (ISMR) in Response to El Niño Southern
Oscillation (ENSO) in a Warming Climate Scenario .......... 89
 Mriganko Kakoti*, Rajib Lochan Deka,
  Parishmita Das and Kuldip Medhi

 Examining Assam’s Recent Initiatives Towards
Achieving Climate Justice ................................................ 99
 Anangsha Rajguru

 Reading Amitav Ghosh’s The Great Derangement (2016)
in the Anthropocene: Climate Crisis and the Need for
Sustainable Living ........................................................... 111
 Payel Ghosh

 Green Finance: A study of Green Banking Practices
in Electric-Vehicles segment of India .............................. 123
 Dr Ratul Dutta, Mr Ankur Das

 Impact of climate change on the livelihood of
beekeepers: A Case Study in Golaghat district, Assam .... 139
 Bhairab Talukdar, Dr Jitu Saikia

 Impact of Climate Change as Migration, in Assam with
reference to the phenomenon of Land-slides .................. 149
 Anwesha  Hazarika

 Metaphoric Retelling of the Histories of Colonization
and Extractive Industrialization in Amitav Ghosh’s
The Living Mountain (2022) ........................................... 165
 Meeraz Hoque

 Climate Change and Health Risks for Slum Dwellers
in Assam ....................................................................... 169
 Dr. Pallabi Devi

 ‘The Risks of Late Modernity’: Understanding Climate
Change Adaptation Experiences From Assamese and
Zimbabwean Students’ Narratives.
A Comparative Analysis ................................................. 176
 Ngonidzashe Kafesu, Dr. Upasona Sarma

 The Role of Digital Libraries in Sustainable
Development ................................................................. 195
 Mrs. Bornali Chutia

 Impact of climate change on livelihood and
lifestyle of people residing in Guwahati ........................... 202
 Parashmita Bora, Arpita Buragohain

 Flood and it’s effects on people and livelihood
of the Lower Subansiri sub-basin at Lakhimpur
District of Assam............................................................ 211
 Arpita Buragohain, Dr. Sangita Devi

 Ê√˘¬ı± ˛̊≈ ¬Ûø1¬ıÓ«¬Ú ’±1n∏ ø√‰¬±— ≈̃‡ ’=˘1 ø˜ø‰¬— Ê√ÚÊ√±øÓ¬1

Œ˘±fl¡¸fl¡˘1 ¸—¶‘®øÓ¬ ’±1n∏ Ê√œªÚÕ˙˘œÓ¬ ◊̋√√̊ ˛±1 õ∂ˆ¬±ª ............... 223
 1±Ê√˘Ñœ ø√ø˝√√eœ ˛̊±



Introduction
India is the second largest producer and exporter of tea (Tea

Board of India, 2014) with the north-eastern state of Assam being a
key producing region. Tea crops produced in northeast India are of
major importance for the regional economy. Assam, a state in northeast
India, is the single largest tea growing region in the world, producing
approximately 57% of India’s tea (Tea Board of India, 2017) and
providing some of the world’s finest black tea (FAO, 2016).
Approximately 52% of the total tea produced in India comes from
the state of Assam, northeast India. Assam tea is mostly known for
its briskness, strength and bright colour of the brew. On its own, Assam
contributes around 17% of world tea production and annually produces
more than 50% of India’s tea (Dikshit & Dikshit, 2014). Tea also
plays a pivotal role in supporting the livelihoods of approximately 1.2
million laborers in Assam (Dikshit & Dikshit, 2014). This is one of the
most economic crops of the region and millions of livelihoods are
directly and indirectly dependent on it.

The region has around 312,210 ha of the area under tea
plantations which produced about 645.14 million kg of tea in 2018

Impact of Climate Change on Tea
Sector with Special Reference to

Assam: A Systematic Review
Panchi Haloi

Research Scholar, Assam University
Silchar, Assam
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(Ghosal, 2019). Assam alone contributes around 12% of global tea
production and supports the livelihoods of about 1.2 million workers
related to the tea industry (Marx et al., 2017). Climate change is very
much evident and presently influencing tea production in Assam
(Duncan et al., 2016).

Climate change over the last 30 years has directly or indirectly
caused considerable impact to the crop to varying degrees along with
other secondary phenomena triggered by global warming (Dutta et
al. 2012). Unfavourable weather conditions for tea plantations owing
to rainfall abrasions have badly affected the tea plantations in
Northeast India. Conditions such as drought or high-intensity rainfall
had a serious impact on tea production in the state. In addition to
these factors, a modest rise in temperature also had negative effects
on tea plants. Climate change is expected to decrease not only the
quantity of tea but also the quality (Ahmed et al., 2014).However,
this paper is undertaken to assess and analyze the important dimensions
of climate change impacts on tea sector related with respect to impacts
on the current and future yields, tea quality, climate suitability,
adaptation and mitigation strategies etc., especially by the small tea
growers.

Overview of Tea Sector in Assam
The Tea Plantation Industry of Assam is an agro-based industry

having a very peculiar past history. The Assam tea industry is more
than 180 years old. Assam tea sector is rich not only in its quantity but
also in its quality. Since its beginning the tea industry has become a
part of Assam’s way of life with major contributions in the socio-
economics sphere in the state (Baruah, 2007). Assam occupied a
unique place in India by producing more than fifty percent of the
national production having plantation area of about 3.22 lakh hectares
which is more than half of the country’s total area under tea. Tea
industry has extended its largest support by generating highest
employment opportunities in Assam. It is the single largest industry in
Assam that provides average daily employment to more than six lakh
persons in the State, which is around 50 percent of the total average
daily waged employee in the country (Laskar.et.al, 2020). Assam

produces about 6,29,050 tones (2013) of tea which are about 52.4 per
cent of Indian tea production. Small Tea Growers constitute an integral
part of tea industry. Production of Small Tea Growers of Assam is
estimated at 2,20,168 tonnes (2013) which is around 35 per cent of
the total tea production of Assam (Mohan E., 2016).

Assam Tea had lost its competitive edge in the market due to
price rise. Over the last few years, the tea industry is facing problems
as the land for tea plantations has not grown much while the work
force had multiplied enormously which indicates vast surplus of labour
in tea gardens (Nizara A., 2013).

The table below shows the estimated production of tea from
2015- March 2023 for Assam Valley, Cachar and India.

Table No. 1: Estimated Production of Tea in Assam
(2015 - 2022) (Quantity in million kg)

Source: Tea Board of India

The above Table No.1 shows the estimated production of tea in
Assam and its total share in India’s tea production from 2015 to 2022.
The bracketed figures with percentage shows Assam’s share in India’s
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tea production. The Assam valley is depicting the picture of
Brahmaputra valley whereas Cachar is depicting the picture of Barak
valley. Almost, Assam’s total share in India’s tea production is 50%.
So, we can say that Assam is a major contributor of India’s tea
production.

Figure 1: Percentage of area under tea in Assam, India.

phenology (Ahas et al., 2002). The daytime rainfall did not have an
effect in plucking period for each tea bud and leaf grade for losses in
economic output over past 40 years or so. The buds of perennial
trees sprout earlier now because of warming in late winter and early
spring (Lou et al., 2014). With rise in temperature in the spring the
plucking period from 1985-2018 shortened causing decrease in
economic outputs of the four cultivars i.e., the special early-onset
cultivars, the early-onset cultivars, middle-onset cultivars, late-onset
cultivars of Zheijiang province, China. In China the daytime rainfall
during plucking period affects the tea bud, plucking leaf and also
production (Lou et al., 2021). A very high rainfall reduces sunlight’s
availability, which in turn affects photosynthesis. Similarly, excessive
rain causes waterlogging conditions, which affects soil saturation and
plant’s absorption capacity (Wijeratne et al., 2007). Heavy rain dilutes
the phytochemicals and changes tea’s taste, deteriorating the quality
(Han et al., 2017) whereas nighttime rainfall is highly desirable as it
does not hamper photosynthesis and plucking (Rahman, 2022). Tea’s
physiological and biochemical contents are reduced with increase of
infestation of red spider mites which cause slow yield (Rahman, 2022).
In Assam, extreme temperatures of upto 42R”C and temperature
lows of 3R”C are outside the ideal tea growth range (Biggs et al.,
2018). An increase in water availability results in a significant increase
in growth of potted tea plants on the basis of both plant height and
new leaves (Ahmed et al., 2013). The high-water availability had
significantly more leaves than moderate water plants and low water
plants (Ahmed et al., 2013).

Impact of Climate Change on Tea Quality
With the climate warming, the perennial trees sprout earlier and

if not plucked in time, the economic value of the harvest rapidly
decreases and quality deteriorates (Lou et al., 2014). In southwest
and east China, tea quality deteriorated due to rising temperatures
and drought events (Ahmed et al., 2014; W. Y. Han et al., 2017).
With the increase of pests like mosquito bugs and red spider mites,
the need for frequent foliar spray increases which reduces tea quality
and production costs rises. The gardeners of Chottogram and Rangpur

Source: FAO, 2016.

The above figure shows the area of production under tea in
Assam. The districts like Tinsukia, Dibrugarh, Sivasagar, Jorhat,
Golaghat, Sonitpur, Udalguri, Darang have the highest percentage
of area under tea production, while the districts like Karbi Anglong
have the lowest percentage of area under tea production.

Impact of Climate Change on tea physiology
The average temperature for shoot development is found to be

in between 18-25R”C and outside this range is not favourable (Costa
et al., 2007). Late winter and early spring temperature influence plant
phenology, including budding, leafing and flowering times (Kramer et
al., 2000). A rise in temperature would lead to early spring plant
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division in Bangladesh said that rainfall affects the tea quality and
production cost (Rahman, 2022). Seasonality and the annual variation
associated with changing environmental conditions are determinants
of crop quality in both Yunnan and Fujian Province (W. Han et al.,
2020). The tea plants are affected by both excess and shortages of
water and suffer from increased climate stress. Changing climate
conditions impact the concentration of secondary metabolites, which
is important for tea quality (Ahmed, 2017). Multiple environmental
parameters impact tea quality although the magnitude and directionality
is not clear due to variations in various factors such as cultivar,
environment and management conditions (Ahmed et al., 2019).

Impact on tea production
Production characteristics varied in North Bank and South Bank

with 96-98% land owned or leased by plantation producers. Common
annual average yield for plantations is 1500-2000 kg ha-1 in all regions,
except Cachar where it is less than 1500 kg ha-1 (Biggs et al., 2018).
Increase in annual total rainfall in Sri Lanka reduces tea production
by reducing photosynthesis and disrupting plucking (Wijeratne et al.,
2007). In Sri Lanka, with continuous heavy rainfall, the moisture
content of the leaf increases and consequently the drying cost
increases, in contrast, with prolonged drought the leaf becomes
scorched (Rahman, 2022). In terms of cropping diversity, the greatest
crop variation in North Bank could indicate greater resilience to
potential adverse climate and crop conditions while Upper Assam
lacks heterogeneity in varieties planted (Lin, 2011).

Mean Temperature and Tea Yield
The average temperature in Sri Lanka the current month is found

to have a significant positive effect on tea production, whereas
average temperature from the previous month was not
significant(Gunathilaka et al., 2017). With 1R”C increase in long term
average temperaturetea production for a particular estate reduces by
46% in production in Sri Lanka(Gunathilaka et al., 2017). An increase
in mean temperature in Assam during January to March leads to
increase in crop yield, both the early crop and main crop (Sen et.al,

1966). The mean temperature of five sampling sites of Jiangxi
Province, Eastern China showed that temperature decreased with
increasing elevation at the sampling sites in April, 2014 (W. Y. Han et
al., 2017).
Maximum Temperature and Tea Yield

The daily extreme temperature between 34-36R”C decreases
tea yield around 3.7% in China. However, yield losses due to extreme
heat were less than by cold damage (Yan et al., 2021). The maximum
temperature between February-March in Sri Lanka shows a negative
correlation with March-April production, whereas a positive
relationship exists between maximum temperature of May-June with
production of June-July, and with maximum temperature from
September-November with production from October-December
(Nijamdeen et al., 2017). Climate Change especially increasing
temperatures in tropical China negatively effect tea yield particularly
in the tropical and subtropical regions and hence tea is considered
vulnerable to changes in climate (Ahmed et al., 2014).

Minimum Temperature and Tea Yield
The daily temperature between 0-2R”C or 2-4R”C reduces

tea yield by 2% or 4% in China(Yan et al., 2021). In Sri Lanka a
strong correlation is found for minimum temperature and production
in February, June and October, and if production lags by one month,
then it shows greater significance for February-April. The minimum
temperature in months of January to March shows positive correlation
with production in the months of February-April  (Nijamdeen et al.,
2017). Low and sudden temperature (<10R”C) drop hinders the
growth of leaf bud and reducing the tea yield of Uji city, South
Kyoto(Ashardiono & Cassim, 2015).

Temperature Variability and Tea Yield
Both heat and cold temperatures were associated with significantly

reduced tea yields. There is distinctive regional characteristics and inter
annual variability. Regions above 25R”N are likely to suffer from more
severe cold stress with yield reduction, for example- 56% yield reduction
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in Shandong Province of China (Yan et al., 2021). The sudden drop of
warm temperature at the end of fall season in Uji city, South Korea
causes the tea plant growth to stop abruptly having a negative impact
on the plant and reduce quality of next season harvest (Ashardiono &
Cassim, 2015).

Annual Total Rainfall and Tea Yield
An additional wet day per month in Sri Lanka would increase

tea production by 3.5% with total rainfall held as constant suggesting
a more even distribution of rainfall is beneficial for tea production
(Gunathilaka et al., 2017).

Seasonal Total Rainfall and Tea Yield
In Assam, an increase in rainfall during the January to March

has more beneficial effect on early crop when temperature is high
than it is low. Rainfall during January to March and July to September
showed a beneficial effect on the main crop. Rainfall during April to
June tends to depress the late crop while rainfall during October to
December proved beneficial upon the late crop (Sen et al, 1966). In
China, changes in growing season, precipitation and its effects on tea
yield are marginal as compared to the extreme temperatures(Yan et
al., 2021). The rainfall for January-March in Sri Lanka shows a strong
positive correlation with production of February-April (Nijamdeen et
al., 2017). The changes in rainfall pattern regarding onset and increased
intra-seasonal variability cause changes in yield  in Assam with delayed
growth of tea crops, waterlogging affecting root development and
increased soil erosion (Biggs et al., 2018).

Monthly Total Rainfall and Tea Yield
The monthly total rainfall from the current month was significant

and negative on tea production, whereas rainfall from previous months
showed highly significant positive effectsin Sri Lanka(Gunathilaka et
al., 2017). However, the correlation for rainfall and production is
strongest in February and March and shows greater significance for
February to April-May if production lags rainfall by a month
(Nijamdeen et al., 2017).

Mean Rainfall and Tea Yield
There was a negative relationship between average rainfall and

yield among the 10 gardens of Bangladesh (Rahman, 2022). The mean
rainfall of five sampling sites of Jiangxi Province, Eastern China linearly
increased with increasing elevation during April, 2014 (W. Y. Han et
al., 2017).

Rainfall Variability and Tea Yield
In the district of Nuwara Eliya, the rainfall data analysis for

period 1945-2005 revealed that months of January, June, July and
August have high rainfall variability emphasizing the need for special
attention to reduce negative impacts on tea plants (Karunaratne et
al., 2015).

Impact of Pests on Tea
Temperature plays a major role in the life cycle of insect and

mite pests by influencing their reproductive potential, feeding rate,
distribution pattern, duration of development stages, number of annual
generations, migration etc. With more accumulation of degree-day
during summer months some pests like mosquito, red spider completes
their life-cycle faster than the expected during winter (Roy et.al.,
2019). With increase in temperature, the reproductive rates of insects
have increased which imbibes the plant sap. With 94 years analysis
the average minimum temperature has increased in south bank region
of Assam and North Bengal. The atmospheric conditions of CO2 in
tea plantations in NE-India has have been rising steadily, 1.5 parts
per million (ppm) per year - 364ppm in 2008, 385ppm in 2013, 398ppm
in 2017. currently (2019) around 400 ppm future-500 ppm. with more
accumulation of degree- day during summer months they completed
their life cycle faster than the expected during winter (Roy et.al.,
2019).

The decrease in rainfall and increase in temperature enhanced
the population density of red spider mite even during the winter months
in tea plantations of north- eastern India, especially during last 50
years (Prasadet.al, 2013). Climate change like shift in rainfall has
increased the incidence of tea mosquito bug in the late monsoons and
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autumn months in the north east India (Royet.al, 2015).
Region-wise, factors such as temperature extremes, increase in

insect and disease infestation and increase in wind velocity had more
pronounced effects on tea production between Upper Assam and
South Bank as compared with other regions. Between Upper Assam,
North bank and Cachar, the problems of temperature extremes and
increase in insect and disease infestation were significantly higher
for North Bank and Cachar. Also, the proportion of tea plantations
facing the problem of increase in insect and disease infestation varied
significantly between South Bank and Cachar as well as between
North Bank and Cachar (Baruah et.al., 2021).

Impact on Livelihoods
All the four regions Cachar, North Bank, South Bank, Upper

Assam reported diversified incomes where fisheries were common
in Cachar, Dairy/ Orchard in North Bank, South Bank and Upper
Assam and Rice was common in North Bank (Biggs et al., 2018).
Over the past 40 years in the Longjing province, the effects of climate
change on spring tea production by small farmers have been less
than in plantations (Lou et al., 2014). The employment generation
and daily income depend on climatic variables like rainfall. In
Bangladesh the gardeners minimize the cost of production in times of
low yield due to climatic variables by contracting the contractual
worker’s job market. Similarly, the overtime work of the permanent
workers is hampered. The tea workers receive irregular payments
during low yield and increasing cost of production due to climatic
variability (Rahman, 2022). Many tea workers of Assam identified
vulnerability issues threatening their ability to sustain livelihoods caused
by not only climate stresses like reduced rainfall, soil moisture, drought
but also increase in pest attacks and increase in prevalence of plant
disease (Biggs et al., 2018) The economic issue such as declining
sales value and increasing expenses in cultivation have slowly affected
the tea farmer’s financial condition in Uji city, South Kyoto (Ashardiono
& Cassim, 2015).In Assam approximately 1.2 million workers are
employed within the tea sector (Dikshit and Dikshit, 2014), primarily
by large commercial plantations which dominate around 65% of tea

production, the remaining 35% is produced by smallholder farmers
with cultivable plots less than 10 hectares in size (Mansingh, 2013).

Future Predictions of impacts on Tea Yield and Production
Sri Lanka will be negatively affected by predicted long term

changes in rainfall and temperature. The predicted proportional impacts
of temperature and rainfall change are negative across all elevations.
The proportional impacts of temperature change are predicted to be
2 to 10 times higher than those of rainfall change, depending on the
General Circulation Models (GCM) scenario and time horizon.
Aggregate proportional production for 2026-2035 is predicted to reduce
by between 5.1 and 7.8%, for 2046-2055 predicted reductions range
between 8.7 and 11.6%, for 2081-2090 production would reduce by
16.2 and 23.3% under all scenarios (Gunathilaka et al., 2017). In
China, the cold stress is expected to fall, but heat stress is predicted
to intensify in near future over almost all tea production regions at both
1.5R”C and 2.0R”C warming levels. Yield in regions above 28R”N
producing 48% of national tea yield are estimated to increase around
2-10% under 1.5R”C warming (Yan et al., 2021). The mean air
temperature of Kenya would increase by 2% by 2025 and 11% by
2075 and the suitability of tea growing areas is expected to increase by
8% in 2025 and decrease by 22.5% by 2075 (Muoki et al., 2020).

Adaptation
A study in the Rangpur division of Bangladesh revealed that one

organic tea garden named Kazi and Kazi have high resilience capacity
and have taken high adaptive measures knowing the distinct micro-
climatic pattern like soil mulching to conserve soil water and protect
soil from evaporation, using organic matter which has high water
holding capacity, increased density of shade trees to protect against
scorching and planting trees repellent against pests and insects
(Rahman, 2022). Plantation managers and smallholders across the
regions of Assam stated multiple adaptation strategies like water
conservation, irrigation from rain storage, dams, boreholes, tube wells
or water pumps, afforestation, controlling emissions from factories
and industries, need for climate change awareness programmes,
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control on pesticide and inorganic fertilizer use (use of bio fertilizers),
soil conservation by soil mulching, contour drains and planting, proper
shade, infilling bare ground and introduction to climate-resilient clones
(Biggs et al., 2018). In Uji, all the tea farmers are not fully concern
about the climate change effects nor are able to dedicate their
resources to immediately to counteract with the on-going changes
soby utilizing the agro-informatics system the farmers would be able
to receive benefits such as monitoring and measurement data of their
tea plantation conditions which helps in developing new methods and
techniques to maintain high standard of tea quality. Also, the utilization
of precision agriculture system would create new intervention methods
to ensure quality and quantity of tea harvest (Ashardiono & Cassim,
2015). Soil mulching was considered as best technique by the tea
growers of Assam to minimize degradation of soil and other natural
resources, and to improve soil moisture content. Drains created in
the periphery of the plantation obstructs the outflow of water and
improve groundwater recharge, dense bushes planted around the
plantations reduces the negative impacts of pesticides and other
chemicals (Deka et al., 2022). Adoption of a multi-targeted approaches
in Kenyalike complex physiological, biochemical and molecular
regulatory networks associated with stress responses will ensure
sustainability of the tea sector (Muoki et al., 2020).

Conclusion
Thus, it is true that climate change is a serious impact at present

and has impacted all the sectors of the economy. It has impact on
both cash crops and plantation crops especially the tea sector. Both
the direct and indirect variables of climate change adversely affected
the tea production, its productivity, the small tea growers and their
livelihoods. However, the large tea growers can withstand the negative
affects due to their adaptive capacity which the small tea growers
cannot and thus faces losses. Based on the impact adaptation strategies
should be implied like planting of drought tolerant cultivar, reduction
of chemical fertilisers, organic practices, soil mulching with succulent
vegetative matter, planting shade trees, proper drainage system and
rainwater harvesting.
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Introduction
This paper examines the relationship between pollution and

climate change, with a specific focus on urban pollution in Assam,
India. Assam, known for its rich biodiversity and cultural heritage, is
facing significant environmental challenges due to rapid urbanization,
industrialization, and population growth. The study analyzes the sources
of pollution in Assam’s urban areas, the impact on climate change,
and the socio-economic consequences. Furthermore, the paper
discusses the efforts and policies implemented to mitigate these issues
and suggest strategies for sustainable urban development in Assam.
Pollution and climate change are two of the most pressing global
environmental challenges today. While pollution directly affects human
health and ecosystems, it also plays a crucial role in exacerbating
climate change. Urban areas, especially in developing regions, are
hotspots for pollution due to the concentration of industrial activities,
vehicular emissions, and waste generation. Assam, a northeastern
state of India, is no exception to this trend.

Assam, with its unique geographical location and climatic
conditions, is particularly vulnerable to the impacts of climate change.
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The state’s urban centers, such as Guwahati, Dibrugarh, and Silchar,
have witnessed rapid urbanization in recent decades, leading to increased
pollution levels. This study aims to explore the extent of urban pollution
in Assam, its contribution to climate change, and the potential measures
to address these challenges.The issue of pollution is widespread across
the globe. Urban areas, in particular, are highly affected and the pollution
can also impact more distant regions. Pollution involves the introduction
of harmful substances into the natural environment, resulting in negative
changes. These harmful substances are referred to as pollutants, which
can originate from natural sources or be man-made. Pollution negatively
impacts the quality of land, water, and air. One major environmental
problem that has a negative impact on ecosystems, human health, and
quality of life is land contamination. The deterioration and pollution of
land surface through the deposition of liquid and solid materials negatively
impacts both the soil and groundwater levels. This issue is highly
significant as it not only affects humans but also animals and the
environment. Land pollution occurs when waste materials and other
harmful substances are discarded onto the land, leading to contamination.

Numerous contaminants have accumulated in the soil as a result
of growing rates of industrialization, urbanization, and agricultural
activities. These pollutants have disrupted natural processes and added
to greater environmental degradation. The purpose of this essay is to
present a thorough analysis of land contamination by determining its
main causes, evaluating its effects, and investigating workable
solutions. This study aims to provide effective ideas for reducing land
pollution and improving sustainable land management.

Objectives:
1. Identifying the primary sources of land contamination
2. Offering potential recommendations to enhance pollution

control methods and land management techniques

Methodology
This study utilizes a descriptive and analytical approach, relying

primarily on secondary sources of information. Secondary data has
been gathered through thorough review of scholarly publications,

books, journals, environmental reports from governmental and non-
governmental organizations, internet resources, newspapers, and
credible sources. Key databases such as JSTOR, PubMed, and Google
Scholar have been utilized to collate relevant literature.

Discussion
Multiple factors contribute to land pollution, each exacerbating

environmental degradation and soil quality. Several causes include:
 Industrial operations frequently generate hazardous waste,

such as heavy metals, chemicals, and toxic byproducts.
Improper disposal of these materials can lead to soil
contamination, inhibiting plant growth and potentially
entering the food chain.

 The use of artificial fertilizers, pesticides, and herbicides in
agricultural practices is a leading cause of land
contamination. These substances have the potential to seep
into the soil, leading to nutritional imbalances, reduced soil
fertility, and contamination of groundwater resources.

 Urban expansion and construction: Rapid urban
development and construction activities generate a
substantial volume of waste, such as concrete, asphalt, and
other materials. Improper waste management practices
during construction can lead to soil pollution and loss of
natural habitats.

 Challenges in waste management: The inappropriate
disposal of solid and liquid waste, including household
garbage and industrial effluents, contributes to land
degradation. Mismanagement of landfills can result in
leachate, which contaminates nearby soil and water.

 Vehicular Emissions: The rapid increase in the number of
vehicles in urban areas has led to higher emissions of
greenhouse gases (GHGs) and other pollutants such as
particulate matter (PM), nitrogen oxides (NOx), and sulfur
dioxide (SO2). Guwahati, the largest city in Assam, has
seen a sharp rise in vehicular emissions, contributing
significantly to air pollution.
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 Industrial Activities: Assam is home to several industries,
including oil refineries, paper mills, and tea processing units.
These industries release large quantities of pollutants,
including carbon dioxide (CO2), methane (CH4), and other
toxic chemicals, into the atmosphere. Industrial pollution is
a major concern in cities like Dibrugarh and Tinsukia, where
industrial clusters are located.

The consequences of land contamination consist of :
 The negative impact of soil pollution on soil fertility leads to

reduced agricultural output and biodiversity, affecting the
environment.

 Contaminated soil can disrupt ecological processes and
wildlife, in addition to posing health risks when consumed
through contaminated food or water.

 Health conditions such as developmental delays,
malignancies, and respiratory ailments are linked to land
pollution, impacting human health.

 Land contamination results in increased remediation costs,
reduced agricultural output, and decreased property values,
affecting both governments and communities financially.

The socio-economic impact of urban pollution and climate change
in Assam is profound. Air pollution in urban areas leads to a higher
incidence of respiratory and cardiovascular diseases, increasing
healthcare costs and reducing the quality of life. The changing climate
patterns also pose a threat to Assam’s agriculture, which is heavily
dependent on monsoon rains. Erratic rainfall and rising temperatures
can lead to crop failures, affecting the livelihoods of a large section of
the population. Urban flooding, exacerbated by climate change, is
another significant issue in Assam. Cities like Guwahati are prone to
flooding during the monsoon season, leading to loss of property,
displacement of people, and disruption of economic activities. Pollution
refers to the introduction of harmful substances or products into the
environment, causing adverse effects on living organisms and the
ecosystem. It can take many forms, including air pollution, water
pollution, soil contamination, and noise pollution. Climate change, on

the other hand, refers to long-term changes in temperature, precipitation
patterns, and other climate variables, largely driven by human activities
such as deforestation, industrialization, and the burning of fossil fuels.

The link between pollution and climate change is well-established.
Air pollutants, particularly greenhouse gases like carbon dioxide (CO2),
methane (CH4), and nitrous oxide (N2O), contribute to global warming
by trapping heat in the Earth’s atmosphere. Additionally, pollutants
like black carbon and particulate matter exacerbate the effects of
climate change by altering cloud formation and reducing the Earth’s
albedo (reflectivity), further accelerating the warming process.

Suggestions
To effectively combat land pollution, the following

recommendations are proposed:
 Advanced waste treatment technology, bioremediation, and

phytoremediation can effectively cleanse contaminated
soils. Phytoremediation involves the use of plants to absorb
or modify pollutants, while bioremediation utilizes
microorganisms to break down pollutants.

 Government policies and regulations are crucial for
managing land contamination. Adhering to waste disposal
guidelines, minimizing the usage of hazardous materials,
and enforcing environmental laws can help reduce pollution.

 Community cleanup initiatives, public awareness
campaigns, and educational programs promote
environmentally friendly practices and respo nsible waste
management. Community involvement is essential for the
success of pollution control efforts.

 Strengthen and tighten waste management and pollution
control laws and ensure that companies adhere to
environmental regulations, with stricter penalties for those
who do not comply.

 Promote the adoption of sustainable agricultural practices
such as integrated pest management and organic farming
to reduce reliance on chemical inputs.

 Support the research and development of innovative
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methods for pollution control and cleanup, and invest in
technologies that offer cost-effective ways to remediate
contaminated land.

 Foster community participation in environmental
conservation efforts and enhance public awareness of the
impact of land contamination. Educational initiatives should
focus on the benefits of reducing pollution and practicing
responsible waste management.

Conclusion:
In summary, land pollution presents a multifaceted challenge,

impacting the economy, environment, and human well-being. This
research underscores the importance of addressing land pollution
through a blend of technological advancements, regulatory measures,
and community-based initiatives that pinpoint sources and assess
consequences. To promote sustainable land usage and combat pollution,
it is crucial to implement effective management and remediation
strategies. By collaborating, the adverse effects of land pollution can
be significantly diminished. Governments, businesses, and communities
need to unite to develop enduring remedies and preserve the health
of the planet and its inhabitants.
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Introduction
Floods are the most perennial havoc that affects most of the

peoples, infrastructures and along with the natural environment with
its vast intensity for almost half of the year. The north –eastern region
of the country receives a large share of the summer south –west
monsoon’s rainfall that usually lasts between June to September, in
comparison to rest of the country. When the monsoon winds, make
its way over Assam, the Brahmaputra swells manifold, as do its
tributaries.  And the impact, the resultant floods cause, is devastating.
Assam has always been prone to floods, but the Great Earth-quake
of 1950,led to massive changes in the topography and the Brahmaputra
valley has, thereafter, been seeing increased devastation, due to floods
(Centre for Disaster Management, Assam, date not specified). Expert
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say the river has become more unstable after the earthquake and the
shifting of channels and erosion have turn more sever and frequent.
The Brahmaputra valley has seen major floods from 1950’s
earthquake. The floods in 1988, 1998, 2002, 2004, 2007 and 2012
were worst in recent history.

Floods, flash floods, river-bank erosion and deposition of large
amounts of sand by flood water are the most frequent water induced
hazards in the eastern Brahmaputra basin in Assam. Flash floods are
also a normal component of the flood regime. These hazards affects
of the land, lives and livelihoods of communities living in the region to
a significant degree. Annual cycles of hazards cripple people’s resilience
and intensify the poverty spiral. Thousands of hectares of fertile land
in hundreds of villages with crops, settlements and wetlands are heavily
affected due to deposition of debris, mainly coarse sand particles by
flood waters (Das, 2009).

Flood occurring when embankments get breached are dreadful
than a natural one. Embankment floods are sudden and catastrophic
with greater intensity inundating extensive areas remaining stagnant
for longer time periods than would be the case without embankments,
some flood review committees of recent years have suggested not to
erect new embankments presently in the Brahmaputra valley but to
strengthen the existing weak and old embankments. The flood problem
in the upper Assam is mainly due to high discharge in the Brahmaputra
river. Floods also occur due to frequent breaching of the embankments
which often fail to prevent flood height from overtopping and due to
their inadequate sections.

In view of the growing dimensionality of the flood and erosion
problem of Assam, the existing structural measures are quite
inadequate and ad-hoc in nature. There’s need of a whole-hearted
holistic approach coupled with community initiatives towards disaster
management in the land. Besides, the Government has made several
efforts to control erosion, many of these being structural measures
such as rising embankments, installing geo-bags, porcupines, boulder
pitching, concrete block, spur and so on, but the most of the dwellers
of the study area have not satisfied with the mode of flood mitigation

and erosion protection measures. Thus, the floodplain dwellers of
active and chronically flood affected zones usually undertake some
kind of measures at their individual and community level to adjust
with the flood and associated hazards.

This paper is a humble endeavour to substantiate the efficacy of
the indigenous knowledge on erosion protection measures adopted
by the villagers to protect their land property and to disseminate the
innovative ideas for the benefit of the flood affected people.

Objectives
The main objectives of this research paper are
(i) To examine the efficacy of the indigenous knowledge on

erosion protection measure adopted by the villager.
(ii) To analysis the potentiality of possible non-structural

sustainable anti-erosion measure.

Methodology
The present study is mainly based on both primary and secondary

data. The study is carried out through a field survey and observation
methods. In this study, the ST households of the Bali Deori village
under Dhakuakhana Sub-Division are mainly taken into consideration.
For collecting the data and information of the study area, selected
dwellers of the village have been interviewed at spot.

About Kherkatia River Suti:
The Kherkatia river, now popularly known as Kherkatiya Suti

was once a prominent drainage channel of the Brahmaputra river on
its north bank. The old channel of the Brahmaputra called Kherkatia
Suti which separated Majuli from the north bank creating an island,
has also been blocked by the E& D Department, Government of
Assam, in 1979 by building a large embankment across the channel
at its extreme eastern point where it originates from the present
Brahmaputra. As a result, Majuli has lost not only a great drainage
channel on its north, but what is galling is that it has also to lose its
identity as an island, the largest of its kind, and unique in its character
of being made by a river. Thus Majuli’s identity as a river made island
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has now been questioned in certain quarters ( D. Nath ).
Study Area:

The Balideori village is the lone Deori community inhabited village
under Dhakuakhana Sub- Division of Lakhimpur District. Though
the village is a small having 112 household and 600 voters, yet this
village is famous for the name and fame of Dr. Ram Prasad Deori,
who was hailed from Balideori and awarded PhD by the University
College of London on “Solid State Laser” in 1969. In fact, he was the
first PhD Holder from Deori Community as well as entire Tribal
community in Assam. Dr. Deori later joined in the Department of
Physics, Dibrugarh University and retired as Reader.  This village is
actually situated at the bank of Kherkatiyariver, a tributary of
Brahmaputra and the boarder river of Majuli and Dhakuakhana.
Flood in Brahmaputra valley:

Flood is a perennial problem for the state of Assam. The
Brahmaputra valley has seen major floods from 1950s earthquake,
followed by 1954,1962,1966,1972,1974,1978,1983, 1988,1996, 1998 and
2000 which tremendously changed the scenic landscape of the valley
region of Assam (GOSWAMI, 2000 ). Being the flood affected area
both the Dhakuakhana and Majuli have seen these major floods. But
the floods in 1988, 1998, 2002, 2004 and 2007 are said to be the worst
ever in the last 10 years. These floods were severe and affected the
land, people, cattle, road, transport and communication system,
economy and trade and commerce and social status etc. The same
situation was prevails in the Dhakuakhana and Majuli also.
Mitigation of Flood and Erosion protection measures:

There is no major flood and erosion project has yet been
implemented in the study area other than construction of embankments,
installation of geo-bag, porcupines, spur, and pitching boulder etc. The
construction of embankments was taken in the area in the year 1952
i.e. Haladhibari- Bechamara- Embankment and the Kamalabari –
Jengraimukh-Haladhibari PWD Road in 1957.The E&D Department,
Government of Assam, in 1979 blocked the river mouth of Kherkatia
Suti by building a large embankment across the channel at its extreme

eastern point where it originated from the present Brahmaputra. As a
result, Majuli lost not only a great drainage channel on its north, but
what is galling is that it has also to lose its identity as an island, the
largest of its kind, and unique in its character of being made by a river
(D. Nath, 2000).

Most of the old generation people now remember with pleasure
their experiences of plenty of crops and fishes they had in the past.
There is no record of use of any sort of fertilizer in agriculture in
early times, except perhaps cow-dung. This was more so in case of
Dhakuakhana and Majuli where natural fertility of the soil was
abundant due to alluvium deposited during flood which was once a
regular phenomenon in the area. Decrease in fertility of the soil was
started in the area after man-made embankment was done to prevent
the natural washing by flood (D. Nath, 2009).

Result and Discussion
Experiment on non- structural anti erosion measure on Study
Area:

The Balideori village is the lone Deori community inhabited village
under Dhakuakhana Sub- Division of Lakhimpur District. Though
the village is a small having 112 household and 600 voters, yet this
village is famous for the name and fame of Dr. Ram Prasad Deori,
who was hailed from Balideoriand awarded PhD by the University
College of London on “Solid State Laser” in 1969.  This village is
actually situated at the river bank of Kherkatiya, a tributary of
Brahmaputra and sharing the border with Majuli Island. The
Dhakuakhana Sub-Division is a flood affected area since the past.
Flood, flash flood and associated erosion hazard affect all aspects of
the people of the area. Repeated annual cycles of hazards have been
crippling the people of the area. Although some structural measures
were taken in the form of raising and strengthening the embankment
and anti- erosion work by Government of Assam, the problem of
erosion and flood remained mostly uncontained. The installations of
porcupine also not meet the expectation of the people. The dwellers
of the study area have not satisfied with the mode of flood mitigation
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and erosion protection measures. The flood plain dweller of chronically
flood affected areas usually undertakes some kind of measures at
their individual and community level to adjust with the flood and
associated hazards. Thus, the flood of 1998 and erosion, caused by
flood have insisted the villagers to think about an alternative way to
mitigate the problem. As a result, Sri Bidya Sagar Deori, the pioneer
of this measure have noticed a particular kind of aquatic plant having
some unique features and at that moment he decided to make an
experiment of as anti-erosion measure by planting sapling of
KANCHAN plant in  the year 1998. Accordingly he started the
process of planting some branches of Kanchan, especially at erosion
active zone at Kherkatiya river suti. Gradually the sapling started to
penetrate the soil in a short period. He has noticed that it has surprising
capability to encompass a large area and breeding multiply. Actually,
the kanchan plant is a flood endurable plant and its branches that
contact land, started instantly to extend root, again emerge new
branches and that process become a continuous endless process.
The branches of the kanchan plant have actual capability to protect
the land from erosion as it deeply rooted in the ground and at the
same time its numerous branches acted as natural spur as well as
porcupine which can reduced the inner current of the river and thus
effectively protect the river bank erosion hazard. The villagers of the
study area have been adopting the same since 1998. The indigenous
knowledge systems as adopted by the villagers have proofed to be an
effective eco-friendly alternative anti- erosion measure for the
thousands of people affected by erosion problem. This unique method
can be a harbinger of hope for the millions of helpless people as it can
give a positive result.  Planting kanchan plant can definitely contribute
a lot towards the preservation of environment and it is again cost-
effective. People can disseminate the non-structural idea for benefit
of mankind.

Conclusion
The Brahmaputra River along with its tributaries has been

devastating in Upper Assam since the last few decades. Lakhimpur,

Dhemaji and Majuli are the worst affected districts. Though the people
of the region have been demanding for a permanent solution of the
destructive flood and erosion problem, the department concerned has
not moved to the grave problem. Floods also occur due to frequent
breaching of the existing embankments. The Govt. of Assam have
adopting some structural anti- erosion measures in the form of
construction of embankments, raising and strengthening the existing
old embankments, raised platform, installing geo bags, spur, ringbund,
porcupines, sluice –gate, etc.  The non- structural anti- erosion
measure, adopting by the Deori’s of Bali Deori can be considered as
a potential alternative effective anti-erosion measure. The indigenous
knowledge on anti-erosion mechanism is a sustainable, eco-friendly,
and cost-effective. A common man can contribute a lot towards the
preservation of environment by simply adopting this measure.
Unfortunately, so-called policy maker, politician as well as engineers
are not interested to recognize the efficacy of the Kanchan plant due
to their vested interest. The sole purpose of this research is to
popularize the indigenous knowledge of Kanchan along with the other
established measure and to disseminate the knowledge of
Kanchanplant as community approachto mitigate flood associated
erosion hazard. The plantation of Kanchan plant can reduce the
vulnerability of the river bank erosion by flood and so it demands a
serious investigation by the researchers.
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Introduction
Amitabh Ghosh, the Gyanpith award winner in 2018 has published

his novel Gun Island in 2019 and it deals with climate change,
migration, etc. Itis an ecological novel and it encompasses nature and
environment. Amitabh Ghosh published his book The Great
Derangement in 2016 and in this book the writer explains why people
are not taking the issue of climate change seriously and people are
not willing to act on the climate change. This book examines the
problem from three major cultural modes -literature, history, and
politics. The Hungry Tide is another novel set in Sudarban and the
main character Piya Roy is in search of the rare Irrawaddy dolphin.
Gun Island is the sequel of this interesting and famous novel The
Hungry Tide. In this novel Amitabh Ghosh starts the story at
Sundarban with the myth of Manasa Devi and the legend of Chand
Sadagar and the later part of the novel deals with migration of two
teenagers, Tipu and Rafi where Italy is the background. wrapping
with the myth and supernatural elements the novel uses magic realism
and criticizes the men-made climate change and its effect and
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difference between the scientific technological world and the ancient
world of myth and supernatural.

Magic Realism is a style of literary fiction and art. It paints a
realistic view of the world while also adding magical elements, often
blurring the lines between fantasy and reality. Magic realism often
refers to literature that in particular, with magical or supernatural
phenomena presented in an otherwise real-world. Magical realism
uses a substantial amount of realistic detail and employs magical
elements to make a point about reality. Magical realism is often seen
as an amalgamation of real and magical elements that produces a
more inclusive wryly form than either literary realism or fantasy.

William Spindler, in his article “Magic Realism: A Typology”
suggests that there are three kinds of magic realism:

1. Metaphysical magic realism,
2. Ontological magic realism,
3. Anthropological magic realism where a native world view

is set side by side with the western rational world view.
Amitabh Ghosh uses anthropological magic realism in his novel

Gun Island.

Analysis
In the very first line of the first chapter of Gun Island, Amitabh

Ghosh mentions about his journey as strange one. He mentions, “The
strangest thing about this strange journey was that…” [Ghosh-3]. By
using the superlative degree of the word strange he establishes that
the hero is going to have a strange journey. Amitabh Ghosh establishes
one legend of Chand Sadagar in the very beginning of the novel. He
narrates the legend comparing it with Greek legend:

But the legend of the merchant Chand differs from the Greek
epic in that it does not end with the hero being restored to his family
and patrimony: the Marchant’s son Lakhindar, is killed by a cobra on
the night of his wedding and it is the boy’s virtuous bride, Behula, who
reclaims his soul from the underworld and brings the struggle between
the Merchant and Manasa Devi to a fragile resolution [Ghosh, p-6].

Along with the mythical wrapping the writer documents the real
disaster – the Bhola cyclone, which has been held in 1970. He

describes it:
Eight days earlier – on November 12, 1970, to be precise – a

Category 4 cyclone had torn through the Bengal delta, hitting both the
Indian Province of West Bengal and the state that was then called
East Pakistan [a year later it would become a new nation, Bangladesh].
Storms had no names in this region back then but the 1970 cyclone
would later come to be known as the Bhola Cyclone [Ghosh-13].

Strange part of the story is that when the whole delta of Sundaban
had been affected by the cyclone, one village which had a shrine of
Manasa Devi was not affected by the cyclone. Villagers believed
that Manasa rescued them from the cyclone. One interesting point is
that it is not only a legend of Hindu. Both Hindus and Muslims believed
in that legend and the keeper of the shrine is Muslim:

Nilima had asked if it was strange for him, as a Muslim, to be
looking after a shrine that was associated with Hindu goddess. The
boatman had answered that the Dham was revered by all, irrespective
of religion: Hindus believed that it was Manasa Devi who guarded
the shrine, while Muslims believed that it was a place of jinns, protected
by a Muslim pir, 0r saint, by the name of Iliyas [ Ghosh- 15].

The second chapter of the novel Cinta introduces one Italian
character Cinta who had a dream which was very similar to her past
memory of visiting a Jatra at Calcutta. Interestingly the theme of that
Jatra was the legend of Manasa Devi. Cinta is a scholar from Venice
working on the role of Venice in the medieval spice trade from India.
Through the character of Cinta, Amitabh Ghosh makes the
supernatural natural in his novel which is one of the characteristics of
magic realism. Cinta says, ‘So to say that you don’t believe in the
“supernatural” is a contradiction in terms – because it means that
you also don’t believe in the “natural”. Neither can exist without the
other’[Ghosh-35]. In this way Amitabh Ghosh is raising a very
important point that whether a modern rational person will believe in
the supernatural or not.

Cinta is also referencing to tarantism. This word comes from
the word tarantola or tarantulas, – a kind of venomous spider that
lives in southern Italy. Its bite can have strange effects on people.
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Spider was taking important role in the ‘Venice’ part of the novel.
Like the venomous spider, in the very first chapter, Calcutta, the
narrator encounters with a king Cobra:

Staring at it now, at a distance of only a few feet, realized that it
was no ordinary cobra but a king cobra – a hamadryad - of a size
such that its upraised head was level with mine [Ghosh-77].

It is a very natural thing that a huge cobra is there in the shrine
at Sundarban

and it strikes Tipu. But later Tipu behaves in a strange way and
murmuring mysterious words. As a characteristic of magic realism,
the incident is presented in a very natural way but in the course of
time Tipu can foresight things as if some spirit enters his body:

In the meantime, words were still flowing from Tipu’s mouth.
‘…they’re all over my body, they’re wrapped around my hands, they’re
under my feet… but I’m not afraid of them; they’re trying to help
me… or else they would have got me already…’[Ghosh-81].

Along with different natural disasters like cyclones, Ghosh is
also referencing to wildfire of Los Angeles.  Wildfires are man- made
and also the result of global warming. Ghosh is describing the fire
from his journey by Aeroplan and his observation of two huge birds
with a snake is very natural. But his screaming inside the Aeroplan
makes the situation uneasy and he has been arrested by police official.
The supernatural elements are going hand in hand with realistic
situations.

In the same chapter there is a scene where at the sea beach
there is an encounter with dogs and a sea snake and both are killed.
It is a pathetic scene and it is natural that as a result of the wildfire
and excessive heat, these yellow- bellied sea snakes are migrating
northwards. These are extremely venomous. But important point is
that at that time Gisa feels the presence of Lucia- Cinta’s dead
daughter’s spirit. It makes the natural situation somewhat supernatural.

The last chapter of the novel depicts a marvelous scene.
‘Birds’, she said. ‘They’re birds – hundreds of thousands of

them. No. Millions. They must be migrating northwards – they’re
going to pass right over us.’

Rafi too had appeared beside us now: Gazing at the sky he said:
‘It’s just as it says in the story – the creatures 0f the sky and sea
rising up…’…

And then there they were, millions of birds, circling above us,
while below, in the waters around the Blue Boat, schools of dolphins
somersaulted and whales slapped their tails on the waves. [Ghosh-
281]

The human migrants are in the boat, migratory birds are there in
the sky, dolphins of various species and whales are there in the sea
water. A storm is coming but nothing happens to the migrants. The
novel ends with the death of Cinta and just before her death she feels
the presence of her dead daughter Lucia’s spirit. The novel starts
with a strangeness and ends with a note of mysticism.

Research Findings
1. In this novel, along with the world of realistic scientific

world the world of supernatural is going hand in hand.
2. In the 21st century modern world Author finds some relation

and similarity of situation with the world of legend.
3. The author is the critique of industrialization which is

responsible for acidification of the ocean and death of many
sea animals.

4. The author mentions about many dangerous disasters i. e.
cyclones, storms, Bonfire etc. and successfully establishes
the consequences – human migration, animal migration,
unnatural behaviour of sea animals.

5. The novel successfully depicts the consequences of climate
change.

Conclusion
The novel Gun Island is a fiction that deals with many ecological

problems. The novel deals with global warming and climate change.
It also deals with water pollution and ocean acidification which results
in the loss of biodiversity. The exploitation of nature by humans closely
effects all living things on earth. Science is not enough to understand
reality. The ancient myths and history are riddled with strange natural
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occurrences. Amitabh Ghosh tries to establish these things and use
mystical phenomenon for the interpretation of inner reality.  Legends
of Manasa Devi, BandukiSadagar, Iliyas, venomous snakes, spiders,
spirits are used to create the supernatural environment of the novel.
After analyzing the novel Gun Island, it can be established that
Amitabh Ghosh is using magic realism to establish his themes.
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Introduction
In this 21st Century, climate change is the most persistent and

fragile topic which need special attention. No doubt, it is true that the
climatic change on earth is a complex, polycentric deviation, presently
causes a threat to the basis of human existence. One of the main
causes is the wide range of human activities in the process of
production and consumption of human needs. But its effects become
a global threat and require collective motivation to overcome it. Assam,
a small part of North –East India has recently witnessed a drastic
change of climate. It is true that Assam has the evidence of climate
change over the years and its impact on the social and economic
condition of the people can be prominently observed in the last few
years. It is no doubt that climate change is real and it is happening
over the years for which human being are mainly responsible. The
general observance of the subject reveal that climate change normally
refer to a long term shift of temperature and weather patterns. The
United Nations Framework Convention on Climate Change (UNFCC),
2015 describe climate change as a change of climate which is attributed
directly or indirectly to human activity that alters the composition of
the global atmosphere and which is in addition to natural climate
variability observed over comparable time periods and also describes
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it as a long-term shift in the statistics of the weather. According to
climate scientists, as a result of climate change billions of people,
particularly those in developing countries could face shortages of water
and food and also face greater risks to health and life.

Climate change is the greatest global challenge facing us today
which through a multitude of impacts poses a risk to our ecology,
economy and society. Observation shows that changes being
experienced in the climate of Assam are over and above the natural
climate variability prevailing in the region. Studies have shown that
Assam falls within areas of greatest climate sensitivity, maximum
vulnerability and lowest adaptive capacity. Already, water resources
in the State are scarce and have a highly uneven distribution both
temporally and spatially.

The world today is faced with the challenge of sustaining
economic growth while ensuring environmental conservation. Climate
Change is a serious environmental threat to humanity and has
implications for sustainable development. Our climate is already
changing. Along with continued warming of the atmosphere, erratic
rainfall patterns are emerging and as result new patterns of droughts
and floods are being observed, which are likely to get more frequent
and severe in future given the warming of the earth because of the
anthropogenic emissions of greenhouse gases. The state of Assam
has reason to be concerned about Climate Change, as we have a
large population dependent on agriculture and forests for livelihood.
The state’s economy is also dependent on natural resources and any
adverse impact on these and allied sectors will negate our efforts to
alleviate poverty and ensure sustainable livelihood for the population.
This is an opportune time to integrate the concerns of Climate Change
into our policies and ensure ultimate objective of sustainable
development with inclusive growth.

Objectives
1. To study the impact of climate change in socio-economic

aspects of indigenous communities of Assam
2. To study the adaptation practices of different indigenous

community affected by climate change in their livelihoods.

Methodology
The information is collected from primary source like discussion

with village people of many Assamese villages and secondary sources
like, various books, journals, internet etc. The methodology was used
in this work and was carried out using participatory and interactive
process to understand the impacts of climate change on various issues
of indigenous people. The collected information is discussed and
analyzed in this study.

Limitation of the study
Assam, a small part of North Eastern Region of India is the

most fragile and environmentally sensitive region of the world and is
regarded as one of the ecological hotspot because of presence of
rich flora and fauna. Basically Assam has been witnessing the adverse
effects of climate change for the last few decades. The IPCC report
also describes the Eastern Himalayan range, of which Assam is a
part, and is highly sensitive to climate change. To understand the
climatic change of Assam an empirical research study was done in
some hotspot area and some fragile issue were observed. The study
is limited to the indigenous people of Assam.

Analysis
Observations indicate that since the last 60 years (1951-2010),

the annual mean temperature in Assam has increased by 0.59oC and
the annual rainfall has decreased by -2.96/mm per year. Frequent,
heavy precipitation in the form of cloud bursts have been reported in
recent years which have led to devastating flash floods. Climate
change projections for Assam indicate that mean average temperature
is likely to rise by +1.7-2.2oC by midcentury with respect to 1971-
2000. There is likely to be increase in extreme rain fall events by +5
to 38%. All across the State, except in the southern districts, droughts
weeks are going to rise as well, by more than 75% with respect to the
base line (1971- 2000). As regards floods, projections increase a rise
in events by more than 25%.

In several areas, the income of families who are solely dependent
on agriculture for their livelihood has declined several folds as with
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climate change there has been a change in the rainfall pattern and
also there has been a decrease in the rainfall. It was also seen that
there has been a rise in the frequency of drought like situation in the
state which is also affecting the economic conditions of the farmers
in the state. The economic deterioration resulted the womenfolk who
are basically home maker to work to supplement the families’ income.
Many poor families pointed out that this affects the education of the
girl child also as the responsibilities of the household shifted to the girl
child. In Majuli, the world largest river island in the river Brahmaputra,
increased erosion has been considered as one of the major impact of
climate change. The climatic condition varies from place to place,
with drought on one hand in Baksa District, while heavy floods erode
away huge tracts of land in Majuli and Dibrugarh District. It may be
concluded that the impact of climate change in Assam can be observed
mainly in following different issues- flood, livelihoods, tea production
and rice production and on women. In this regard there is no concerted
effort so far on the part of the Government agencies to address the
issue of climate change as a whole, although work is done to mitigate
the effects of flood and erosion in the state of Assam. It is needless
to say that unless the problem is treated at the root by the concerted

We have tried to discuss about the impact of climate change
on different tribal community through this study:

Impact on Assamese community as a whole:
Assamese people are mainly related to agriculture. About 49.34%

of the working population is engaged in Agriculture and allied services8.
Rice is the main cereal produced and about 105 million tons of rice
was produced in 2012-13. The next brig crop is sugar cane, the
production of which was 314 million tons during the same period2.
The Tea industry plays a vital role in the State as well as national
economy. The tea production in Assam constitutes more than 50
percent of the total production of the country (Economic survey,
Assam, 2009-10). Assam is also the third-largest producer of
petroleum and natural gas in the country and has ample reserves of
limestone. Bamboo artifacts, Muga silk, paper are some of the other
natural resource based industries thriving in the State. Agriculture is

primarily rain-fed. But erratic rainfall in the past few years has
compelled farmers to adapt to new cropping patterns. They are now
focusing on cultivating Rabi crops and have decreased their dependence
on paddy cultivation for livelihood. Warming of the temperature
reduces production of staple crops such as rice, horticulture produce,
economically important tea produce, milk yields and fish catch.
Coupled with increasing intensity of rain fall in some areas and intensive
droughts in others, emergence of new pests and diseases, the yield
realization in a business as usual agriculture practice scenario are
likely to become lower According to the Assam State Action Plan of
Climate Change study, in recent years, seven districts of Assam have
recorded more than 10 heat waves and 12 districts have recorded
drought-like situation.

Impact on Mishing Tribe :
The Mishing tribe is one of the major indigenous tribes in Assam,

primarily residing in the riverine areas of the Brahmaputra Valley.
Mishing Tribe is also known as Miri community. Mishing people have
rich cultural heritage and they are known for their distinct language,
traditions, customs, food habits etc. Now a days their practices of
living in  the riverine areas become lower due to flash floods issue in
Assam occur twice ina year. Their unique techniques for constructing
houses on stilts, known as “Chang Ghar,” which are resilient to floods
are now-a- days not seen regularly in Mishing villages.  They have
extensive knowledge of sustainable agriculture technique such as
organic farming, terrace cultivation, agroforestry; they also possess
the knowledge of traditional flood resistant paddy cultivation. Mishing
tribe, also have developed sustainable fishing practices based on their
deep understanding of local rivers and fish habitats. They employ
techniques like fish sanctuaries, fish traps, and selective fishing methods
that help in maintaining fish populations and preserving aquatic
ecosystems. But those indigenous practices are mainly seen in photos
only now-a-days. Climate change has hidden their indigenous skills
In Majuli like other parts of South Asia climate change is having
disproportionate impact of marginal people particularly the Mishing
communities who live and depend on the river island for their livelihood.
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Majuli is stuggling with soil erosion, changing rainfall pattern, drainage
discharge of the Brahmaputra River. The mishing community is seen
migrated towards cities and any urban areas as they are affected by
climate change as their livelihood becomes a question for them.

Impact on Bodo Tribe
The Bodo tribe, is an indigenous tribe in Assam, mainly residing in

the Bodoland Territorial Region (BTR). The Bodo tribe is also an agrarian
community. Their agriculture based practices mostly depends on rainfall.
Due to the affects of climate change Bodo people also have migrated
towards cities. The inevitable process of urbanization brought
environmental degradation, besmirched quality of life and knocked out
the root of sustainable development from cities and towns. The limited
resource bases of cities are notable to cope with the ever increasing
pressure of people migrating from  rural areas for a variety of reasons.

Impact on Tiwa Tribe
The Tiwas are one of the indigenous communities residing in the

state of Assam in northeastern India. The Tiwa tribe is also known as
Lalung. The Tiwas inhabit in both the plains and hills of Assam.
Concentrations of the Plains-Tiwas are prominent in Nagaon, Morigaon
and Kamrup districts, while the Hills-Tiwas are mainly confined to
westernmost part of Karbi Anglong district. The Tiwa people have a
rich cultural heritage and possess traditional knowledge. They possess
knowledge about agricultural practices, food habits, medicinal practices.
The Tiwa tribe, rely on agriculture as their primary source of sustenance.
They practice slash-and-burn agriculture known as “Jhum” in the hilly
areas, while the Plain-Tiwas practice wet cultivation. The Tiwas grow
multiple crops with paddy being the main crop along with maize, cucurbits,
beans, yams, aroids, sesame, and other minor products. While crops
are primarily grown for consumption, surplus produce, such as turmeric,
chili, cucurbits, sesame, and aroids, is sold in local markets to generate
cash income. Agroforestry, including the cultivation of bamboo, ginger,
turmeric, broom grass, pineapple, and betel nuts, has become popular
and has provided economic benefits. It is observed that climate change
urged hill side Tiwa to migrate plain areas as land slide arises day by

day due to deforestation. By migration now a days cultivation of various
hill side crops are observed very low as compared to the earlier century.

The Tiwa tribe also has a rich tradition of craftsmanship, including
bamboo and cane work, pottery, weaving, and traditional handloom
textiles. In present days these traditional crafts are less practiced in
villages because of scarcity of raw materials as people build industries,
buildings in hill side by cutting trees, demolishing hills.   The Tiwa tribe
has its own Community fishing affair. The Junbeel Mela is a popular
community fishing event among the Tiwa people, particularly during
the winter season when water levels decrease. It originated around
the 15th century AD as a means to foster unity between the hill and
plain dwellers. Junbeel mela is a three-day traditional fair held in the
weekend of Magh Bihu at a place Dayang Belguri in Junbeel near
Jagiroad in Morigaon district of Assam. One unique aspect of the
Junbeel Mela is the prevalence of a barter system. Since last decades
the mela has lost its charming because people do not get much more
products like earlier. Climate change is the cause of this. Deforestation
makes hills a no man zone and people loose their livelihoods.

Impact on Karbi Tribe
Karbi also known as Mikir, especially living in the hill s areas of

Assam. Karbi people are mainly residing in Karbi Anglong and west
Karbi Anglong districts of Assam. Besides these two districts karbis
are inhabited in the areas including DimaHasao, Kamrup, Marigaon,
Nagaon, Golaghat, Karimganj and Sontipur districts of Assam. Natural
products are generally used in the construction of their houses. Various
locally available natural products are used constructing their houses.
Elements of a house like khuta (post), borkhuta (main post), roof, door,
boundary fencing are constructed using different species of bamboo,
tree, and thatch which they can easily gather from the immediate
environment. Due to the scarcity of bamboos and other trees, Karbi
tribe becomes less interested to practice their indigeneous habits.

Impact on fishing community:
In a village in Nagaon district, Assam, fisherwomen from the

Kaibarta community – a Scheduled Caste – would gather every
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evening in groups, across different water bodies nearby, to catch fish
for dinner. They would use this time to socialize, talk to each other
about their problems, and gossip. This was the only time of the day
that they had for themselves—it was their ‘leisure’ time. And at the
end of it, they would return home with food for dinner. Community
fishing had been a part of their culture for long. Since childhood,
these women had seen their mothers finish their household chores
and go fishing with other women. For generations of fisherwomen,
this activity was not only liberating, but also empowering. This is
because unlike their upper-caste counterparts who were hardly
allowed to step out of the house, women of the Kaibarta community
could go out and contribute to the family income. Deteriorating ecology
in the area over time has led to many community water bodies drying
up or becoming polluted. Consequently, the social lives of these
fisherwomen are slowly vanishing. They now have no place to practice
community fishing and spend leisure time with other women. The
only place they meet each other now is at self-help group (SHG)
meetings. Changes to the local climate have fundamentally altered
an important part of their life, and a long-standing tradition.
Community dependent on Forest and Biodiversity:

Forests essentially play a key role in providing different ecosystem
services that include its role in conditioning the microclimate in and
around forests, conservation of watersheds originating from within
forests, and providing timber and biodiversity that are harvested to sustain
livelihoods of forest dependent communities. In Assam, forests are
increasingly getting degraded due to population pressure and associated
drivers. Further, climate change is influencing the biodiversity, thus
affecting forest produce and hence dependent livelihoods. The State is
also endowed with extensive biodiversity rich wetlands that are
increasingly being threatened by anthropogenic drivers.

Major Findings of the study:
Major findings of the study can be stated as follows:
Climate change is a matter of great concern for the indigenous

communities of Assam. Life styles of the indigenous communities

are getting changed due to climate change. Climate change is posing
a threat to the indigenous practices of these communities. Indigenous
agricultural practices are disrupted due to changing pattern of rainfall
and other climatic conditions. Climate change is also affecting the
food culture of the state.

Conclusion
This study’s analysis and findings show the multifaceted effect

of climate change on the indigenous communities of Assam. To
preserve their unique lifestyles and indigenous practices these
communities should adopt new strategic plans. The study can provide
a basis for promoting sustainable solutions to the adverse effects of
climate change. The study can also deepen our awareness of the
difficulties that are being faced by these communities of Assam. Due
to the flood the children of different communities are affected by
different diseases like dysentery, jaundice, skin disease, malaria, cold
and fever. In Baksa and Goalpara District, due to flood and soil erosion
people from Rabha and Hajong community become homeless and
their child and upcoming generation have been struggling with many
more health issues which become a hurdle of development of that
underdeveloped and marginalized section.
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Introduction
In recent years, the issue of climate change has become

increasingly pressing and demands urgent attention. The Earth’s
climate is rapidly transforming due to various human activities, such
as the burning of fossil fuels, deforestation, and industrial processes,
which release greenhouse gases into the atmosphere. This leads to a
significant rise in global temperatures, extreme weather events, rising
sea levels, and disruption of ecosystems. The consequences of climate
change are far-reaching and affect every aspect of life on our planet.
From threatening biodiversity and agricultural productivity to
endangering human health and exacerbating socio-economic
disparities, the impacts are both wide-ranging and severe. Urgent
action is needed to mitigate the effects of climate change and reduce
our carbon footprint to ensure a sustainable and habitable future for
generations to come. Efforts to combat climate change require
collective action from governments, businesses, communities, and
individuals. It is essential to transition to cleaner energy sources,
promote sustainable practices, and adopt policies that prioritize
environmental conservation and preservation. Environmental issue is
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the prime concern of policy makers and other stakeholders of economy
of the contemporary era. Globally consumers are also becoming
environment friendly and Indian consumers are not an exception to it.
Although the per capita income of Indian household is much lesser
than the households of developed nations, but in terms of ecological
concern growing consumer awareness is remarkable. Restricting the
use of single use plastic by the government is an appreciable step in
this regard. However, availability of alternative of plastic packaging
material is an issue that requires attention of the policy holders,
researcher across the world.  It is anticipated that using natural fibre
will help to preserve the environment and significantly lessen the
ecological problems the globe is currently facing.  The least expensive
natural fibre that is frequently used as packing material is jute. Due to
its intrinsic qualities, jute ranks second in the world among natural
fibres, only behind cotton. Jute’s technical benefits, such as its strength
and fibre length, are secondary to its environmental friendliness and
biodegradability. Jute and related fibres are in demand as
environmentally acceptable packaging materials in the light of
increased worldwide awareness of environmental issues.
Environmentalists contend that synthetic fibres are polluting the
environment. (Sadat & Chakraborty, 2015). The Food and Agriculture
Organisation (FAO) has designated 2009 as the “International Year
of Natural Fibres” in recognition of the ecological value of natural
fibre. This process of making these natural fibres more widely known
is accelerated by the inclusion of environmental sustainability as one
of the main goals of the Millennium Development Goals (MDG).  Jute
has historically been employed as a packing material, but because to
its diversification in the modern era, it is now used in all facets of
human life.

Literature review
The negative effects of global warming have raised awareness

of the need to protect the environment.  Because of this, natural fiber-
based eco-friendly goods and services are well-liked both domestically
and abroad (Mohiuddiin, 2015). Afrin (2011) emphasised the need to
switch from plastic bags to jute bags. According to the author, consumers
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of jute bags expressed satisfaction with the bags’ multiple usage, weight,
durability, and environmental friendliness.  According to Pandey (2013),
it is imperative to replace plastic with renewable natural fibres such as
jute, ramie, hemp, and kenaf in order to preserve the environment.
These renewable and biodegradable fibres have the tactical benefit of
being widely accessible. Once more, the author claimed that farmers
involved in crop production and processing would directly profit from
the use of these conventional fibres in certain activities. Therefore, the
underprivileged and impoverished members of society will benefit from
the investigation and diversification of surplus and residual fibres. By
creating a balance between the socioeconomic and environmental needs
of the present and future generations, sustainable development strategies
promote harmony between the process of growth and the protection of
nature (Sadat & Chakraborty, 2015).

Objectives
 Present study is undertaken with the following objectives;
(i) to study the growing importance of natural fibers in the

contemporary era,
(ii) to highlight the contemporary scenario of natural fiber

farming in Assam, and
(iii) to highlight the constraints faced by the farmers in the

process of production of jute fiber.

Methodology
The primary and secondary data were used in the study. Books,

journals, and websites belonging to different national and international
organisations were visited for secondary material. The researchers
conducted a field survey to gather primary data. Geographically,
Nagaon district of Assam is the study’s location. Primary data were
gathered using a multi-step sampling technique. In the lack of a specific
sample frame of Jute producers of Nagaon district were chosen from
two agro-climatic zones based on area and volume of raw Jute output.
100 farmers in all were interviewed; they were chosen using a non-
probabilistic snowball sampling technique and a predetermined
timetable. Depending on the objectives of the study, the farmers’

responses are recorded on a nominal and likert scale.

Analysis and findings
Growing demand of environmental friendly natural fiber
Growing environmental consciousness around the world is

encouraging a move from petroleum-based chemicals to renewable
resources, which opens up new markets for natural fibres. Jute fibre
is environment friendly and biodegradable. It preserves the natural
equilibrium and safeguards the ecosystem (Islam and Ahmed, 2012).
As per Chowdhury & Rashed (2015), there is a growing demand for
Jute goods in both domestic and international markets, along with
increased awareness of the environment.  India has a monopoly on
the global jute market because it is the world’s largest producer of
jute. Nonetheless, the majority of its production is consumed
domestically, which affects the amount of exports overall. Cultivation
of Jute in India is mainly confined to the eastern region states   West
Bengal, Bihar, Assam, Tripura, Meghalaya, Orrissa and Uttar Pradesh.
Nearly 50 per cent of total raw Jute production in India alone figures
in West Bengal.  The following table shows export data jute goods
from India. It includes, traditional and non-traditional jute products

Table1: Export of Jute goods from India
Year Quantity Value

2013-14 161.70 20243.56
2014-15 102.50 17269.48
2015-16 87.10 18332.64
2016-17 84.01 20151.45
2017-18 92.29 20947.15
2018-19 71.63 21681.21
2019-20 71.37 23370
2020-21 57.01 26435.60
2021-22 81.44 36597.51

Source: Compiled from data of National Jute Board
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Diagram 1: Export of Jute goods from India Year Production
2016-17 1877760

2017-18 1726380

2018-19 1709460

2019-20 1700820

2020-21 1720000

Sources: Compiled from data of FAO

Source: Compiled from the data of National Jute Board

From the above table it is clear that export of Jute goods (in
terms of value) is increasing in the last decade. It implies the growing
demand of products made from natural fiber. This emphasised on the
growing demand and market opportunities for all the stakeholders of
the economy including farmers.

Contemporary scenario of Jute production in India:
The contemporary scenario of Jute production in the last decade

is presented with the following tables,

Table 2: Contemporary scenario of Jute production in India
Year Production
2010-11 1960380

2011-12 1912000

2012-13 1944000

2013-14 1968000

2014-15 1789200

2015-16 1853749.2

Sources: Compiled from data of FAO

Constraints faced by the Jute farmers
A weighted problem index was constructed to identify the most

influencing factors or problems faced by farmers in the area. Higher
the index higher is the problem intensity ( Hussian et. al., 2002)

Diagram 2: Contemporary scenario of Jute production in India
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Table 3 : Rank order of the problem faced by farmers
SlNo Problems related with Jute cultivators Rankorder

1 Lack of availability of labour 1

2 Increasing wages of labour 2

3 Increasing price of the seeds 3

4 Increasing price of fertilizer 4

5 Problem related to pest and disease 5

6 Problem of price related information 6

7 Problem of pest and disease in storage 7

8 Lack of grading knowledge 8

9 Excessive dependency of middleman 9

10 Lack of interest among new generation
for the crop 10

Among the above stated problems, the foremost problem faced
by the growers is the scarcity of labour forces. Jute is a labour intensive
crop, and more than 80 per cent of cost of production is comprised of
labour cost. The scarcity of labour force arises mainly due to migration
of labour forces to the other industrialised areas of the nation in search
of non-farm livelihood. Declining interest towards farming among rural
youth and growing preferences for non-farm incomes is another factor.
They prefer to adopt and involve in non-farm incomes like shop keeping,
retailing, electrical work, plumbing etc., rather than farming. Different
government schemes like, subsidized rice through ration shop,
MGNREGA (Mahatma Gandhi National Rural Employment Guarantee
Act) etc., has also an influence on labour supply. Another problems
faced by the farmers is the increasing input cost. Increasing cost of
inputs increases the total cost of production and thus influence
profitability. Increasing price of seeds, price of fertilizers and wages of
labour often affect the farmers. Another problem that needs action on
the part of concerned authorities is the establishment of proper market

structure. It may be in terms of physical infrastructure, market intelligence
etc. It was observed that due to absence of proper storage facilities
they are unable to get the storage advantage till the price rise. Besides,
dissemination of market intelligence in a transparent way can lead the
farmers towards remunerative returns. Bepories (traders) or the fellow
farmers are the only source of price related information. Thus, traders
take undue advantage of ignorance of the farmers by forming unfair
understanding among them. Elimination of excessive dominance of
bepories can contribute towards stable earnings for the farmers.
Declining productivity is another issues faced by the farmers, due to
absence of soil testing, inappropriate use of fertilizer the fertility of the
soil is degraded. Again, Pest and disease, poor quality seed can be
attributed to this cause to some extent as revealed by sample
respondents. Thus actions of these problems is utmost important to
have a better yield. It was observed that farmers are using the
conventional method of retting and most of them are ignorant about
modern retting facilities. Due to use of stagnant water farmers are
unable to produce quality fiber in conventional retting. Colour of the
fiber is also deteriorate due to the influence of mud in this traditional
retting procedure.  As a result farmers are unable to get a reasonable
price in market. As the colour of the fiber is one of the major criterions
in determining the market prices of raw Jute in the primary market.

The coverage of JCI is also very low in the area. Lack of interest
among of new generation towards this crop is another concern in the
study area. This was more visible among the farmers belonging to
Assamese community.
Conclusion

In this era environmental awareness, eco-friendly products and
services are becoming popular among the people across the globe.
Environmental sustainability is ensured through the use and adoption of
environment friendly, renewable, biodegradable resources. In the process
of achieving environmental sustainability, it is utmost important to ensure
uninterrupted fiber supply. This is possible only when the fiber cultivation
is viable in terms of its economic return. This demand adequate concerns
on the issues and constrains of the farmers from a holistic perspective.
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To apprehend the opportunities arise out of environmental awareness,
strengthening the existing production base, removing fluctuating decline
in production as well as acreage, value addition through quality production
and promoting diversification at the grower’s level is suggestive.
Identification and removal of the above mentioned constrains, capacity
building, creation of awareness on modern method of cultivation can
contribute to a large extent in this context.
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Introduction
The academic discourse and policy dialogue concerning

environment and climate issues perceives ‘community’ as a core
component emphasizing on two major aspects- fulfilling the needs
of the community in the course of environment protection and
climate action; and simultaneously, ensuring the engagement of
the community in environmental protection and climate action. The
global environmental regime has recognized ‘community’ as a
significant stakeholder in environmental protection and climate
action and consequently, global platforms have taken into attention
the potential role of community in this regard. The Group of 20
(G20) which is an informal platform of developed and developing
countries have placed environment as one of its core agenda
recognizing that deliberations on development cannot be
encouraged in exclusion to environmental and climatic issues. The
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holding of G20 Presidency by India from 1st December, 2022 to
30th November, 2023 has led to the prioritization of issues
concerning environment and climate change. The G20 deliberations
under India’s Presidency reaffirm the commitments of earlier
initiatives as- fulfilling the Sustainable Development Goals (SDGs)
by 2030; achieving Paris Conference Climate Goals; reaffirming
the Addis Abada Action Agenda; reestablishing the earlier
principles of Common but Differentiated Principles (CBRD) and
so on (G20 New Delhi Leaders’ Declaration, 9-10 September,
2023). These recent G20 deliberations under India’s Presidency
also advocated some unique strategies and principles as part of
solutions to the problems of environment and climate change as-
Sustainable Lifestyles for Climate Change; sustainable, just,
affordable and inclusive Energy Transitions; Circular Economy;
Zero Waste and Resource Efficiency; Climate Sensitive and Agro
Ecological Approaches and so on (G20 New Delhi Leaders’
Declaration, 9-10 September, 2023).The Principle 1 of G20 High
Level Principles emphasizes on the adoption of an “integrated multi-
level and multi-stakeholder approach” (G20 High Level Principles
on Lifestyles for Sustainable Development, Varanasi Development
Ministerial Meeting, 12 June, 2023) thereby recognizing the role
of multiple stakeholders in environmental protection and climate
action. In this multi-level and multi-stakeholder approach
‘community’ is recognized as a prominent stakeholder with strong
potential to contribute towards environment protection and climate
change. The G20 High Level Principles as well as the G20
Outcome documents released under Indian Presidency has made
strong reference to the ‘community’ in the sphere of environment
protection and climate action. In this context, the author has felt
the need to examine how the community is placed as a core
component in environmental and climate discourse in G20
deliberations under India’s Presidency.

Objective and Methodology of the Paper
The paper aims to study how ‘community’ has been emphasized

as a significant actor in environment protection and climate action in
G20 deliberations under India’s Presidency. Under this broad objective,
the paper looks into three main aspects:

i. Conceptualization of ‘community’ in G20 environment
discourse under India’s Presidency

ii. Recognition to vulnerabilities of community in G20
environmental discourse under India’s Presidency

iii. Emphasis laid on community engagement (in terms of
community behavior, community knowledge and community
participation) in G20 environmental discourse under India’s
Presidency.

With this understanding, the paper proceeds to point out the
limitations of G20 deliberations in conceptualizing and strategizing
‘community engagement’ in environment protection and climate
action.

The paper relies on data collected from two sets of literature.
The first set of literature consists ofG20 outcome documents released
under India’s Presidency as- Outcome Document and Chair’s
Summary of G20 Development Ministerial Meeting Varanasi, 12 June,
2023; Outcome Document and Chair’s Summary of G20 Environment
and Climate Minister’s Meeting, Chennai, 28July, 2023; G20 New
Delhi Leaders’ Declaration, 9-10 September, 2023 and so on. This
set of literature has helped the author to examine the nature and
content of G20 environmental discourse and deliberations under India’s
Presidency.The second set of literature consists of reports and scholarly
writings of prominent agencies and authors; and this set of literature
has helped the author to gain comprehensive and critical understanding
of terms as community, community participation, community
engagement, community behaviour and so on. The paper is descriptive
and analytical in nature and content.

G20 Environmental Discourse on Conceptualizing
‘Community’

The term ‘community’ is conceptualized in social science with
reference to not one single criterion or standard as there are multiple
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standards across social science disciplines to conceptualize the term.
Community is understood in relation to physical proximity; or shared
values, beliefs, worldviews; or group identity; or interaction; or
belonging; or support or many other themes or standards (Cobigo,
Martin &Mcheimech 2016). The academic discourse in social
sciences, in general, perceives community as a social group of people
with some distinct features as- living together and/or sharing a common
history or values with a spirit of togetherness in supporting one
another(Hassan& Islam 2014; Martin&Mcheimech 2016). Perceived
in this sense community has the distinction of being a collective based
on shared values, history and belief; and is closely tied together with
a spirit of belongingness.

Community participation that forms one significant dimension of
community engagement implies the involvement of a group of people
residing in a specific geographic area and conditioned by the sub-
cultural or life processes of cooperation, assimilation, competition and
conflict in a particular project or endeavor (Pender 2006).
Environmental community initiatives are marked by collective
approaches where individual form or join a group in order to pursue a
common goal; encompasses bottom-up strategies; and theyaim to
change themselves by changing their behaviour and the behavior of
the communities they are embedded in (Sloot, Jans&Steg 2017).
Environment conservation through community participation, as
perceived by United Nations Framework Convention on Climate
Change (UNFCCC) is integrating traditional conservation activities
with livelihood issues.

The G20 outcome documents under India’s Presidency referred
to terms as “local communities and indigenous people”, “community
based and indigenous led efforts” (G20 Environment and Climate
Ministers Meeting- ECMM Chennai, 2023) “traditional communities”,
their ‘participation’, their ‘knowledge’, “community behaviour” (G20
High Level Principles on Lifestyles for Sustainable Development,
Varanasi Development Ministerial Meeting, 12 June,). The outcome
documents emphasized “community based and indigenous led
efforts” in forest management, restoration of degraded land, in

protection of marine ecosystem and so on. Based on study of these
outcome documents it may be perceived that G20 deliberations have
taken into account multiple criteria or standards in their
conceptualization of community. The G20 deliberations take into
account the criteria of geographical proximity detailing “local
community”; whereas the understanding of “community behavior”
is based on perceived sense of belongingness to a greater collective.
The recognition given to traditional knowledge and experiences of
local communities in the field of environment protection and climate
action clarifies that G20 deliberations under India’s Presidency has
taken into account the criteria of shared experiences and values in
its conceptualization of community. The outcome documents in
projecting their commitment to address the vulnerabilities of
community, have specifically taken into account the vulnerabilities
of the most vulnerable as women, poor people, people with
disabilities and so on. Based on the study of the G20 outcome
documents under India’s Presidency, it may be stated that
Community Engagement in G20 deliberations is conceptualized as
climate actions from below which are directed towards bringing
positive changes in the climate and environment. These documents
mainly mention three terms in relation to Community Engagement
in climate action - Community Participation; Community Behaviour
and Community Knowledge. Precisely, G20 deliberations under
India’s Presidency adopt an inclusive and comprehensive notion of
community. The placement of community as a significant
stakeholder portrays G20’s transition towards adoption of a bottom-
up approach in environmental discourse.

G20 Environmental Discourse on recognizing Vulnerabilities
of Community

The incorporation of an integrated approach in G20
environmental and climate discourse under India’s Presidency
promises the achievement of three dimensions of sustainable
development; namely- economic, social and environmental- in a
balanced and integrated manner (Outcome Document and Chair’s
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Summary, G20 Development Ministerial Meeting, Varanasi, 12 June
2023).Accordingly, recognition is paid to the interrelationship
between the environmental and the social; and that the environmental
or climate problems need a social lens for its solution. The outcome
documents stated that the consequences of climate change are
acutely felt by those sections of population who are in vulnerable
situations as- women and girls, local communities, youth, children,
older persons and persons with disabilities (Environment and Climate
Ministers Meeting- ECMM, Outcome Document and Chair
Summary, Chennai, 28th July, 2023). Hence, the documents
confirmed that solutions to environmental problems must go together
with addressing their vulnerabilities. The G20 deliberations
emphasized that an approach of sustainable development must take
into consideration the fulfillment of their socio-economic needs in a
sustainable manner. The documents reaffirm that eradication of
poverty in all its forms and dimensions, including extreme poverty,
is crucial for sustainable and climate resilient development paths
(ECMM, Outcome Document and Chair Summary, Chennai, 28th
July, 2023). The G20 document’s came up with the concept of
‘antyodaya’ that aims to fulfill the basic needs of the poorerst of the
poor and this concept has further been emphasized in the Principle
2 of the G20 High Level Principles on Lifestyle for Environment.
The principle states, “Aim to support the international and national
efforts towards meeting the basic needs of all people, especially
poor and people living in vulnerable situations and leaving no one
behind” (G20 High Level Principles on Lifestyles for Sustainable
Development, Varanasi Development Ministerial Meeting, 12 June,).
The principle projects its concern towards community by promising
to address the aspirations of the poor and people leaving in vulnerable
situations in the course of achieving environmental and
developmental goals. The High Level Principle 2 mentions its
commitment towards “poverty reduction; reduction of “energy
poverty” and “upliftment of the poor and people living in vulnerable
situations”.

Diagram 1: G20 documents recognizing Vulnerabilities of
Communities

Source: Made by the author based on existing
G20 Outcome Documents

The G20 deliberations on environment and climate action under
India’s Presidency perceive the needs of the community in an all-
inclusive manner and therefore, addressing the needs of women
constitutes a core component of the environmental discourse. The
provisions of equal opportunities for women in education, skill training,
decent work, nutrition and so on are conceived as pre-requisites in
the way of achieving women’s involvement in climate change
mitigation, adaptation action and disaster risk management (Outcome
Document and Chair’s Summary, Varanasi Development Ministerial,
12 June 2023). The rights of women to live freely from gender based
violence and abuse; women’s equal access to economic, digital and
health resources and social protection; women’s accessibility of
affordable care infrastructure and so on- are emphasized in the course
of environmental deliberations which signifies the concern towards
fulfilling the needs of the entire community inclusive of women. In a
similar tone, the G20 deliberations take into account the specific needs
of the local communities who are dependent on forest for the
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fulfillment of their economic and social needs. The documents state
that policies aimed at curbing deforestation must take into account
the social and economic challenges of indigenous people and local
communities (ECMM, Outcome Document and Chair Summary,
Chennai, 28July, 2023).

Precisely, the G20 environmental discourse under India’s
Presidency reaffirms the inter relations between the ‘environmental’,
‘social’ and ‘economic’ dimensions of sustainable development. The
environmental discourse of G20 under India’s Presidency perceives
the community in an all-inclusive manner that incorporates women,
poor, youth, forest dwellers and so on; and thereby, proceeds to meet
their basic needs in due course of environmental protection and climate
action.

G20 Environmental Discourse on Engagement of Community
The recognition of the needs of the community in G20

environmental discourse under India’s Presidency is followed by its
concern towards ensuring the engagement of the community in
environmental protection and climate actions. The G20 deliberations
emphasize community engagement in multiple levels of climate change
mitigation and climate risk management as in- wildlife management;
forest management; water management; climate resilient blue economy
and so on. With an aim to study community engagement in G20
environmental/climate discourse (under India’s Presidency), the paper
emphasizes on three points:

 Community Behaviour in Environment Protection and
Climate Action

 Community Knowledge in Environment Protection and
Climate Action

 Community Participation in Environment Protection and
Climate Action

The G20 environmental discourse has come up with inputs from
behavioural science approaches and therefore, advocates climate
friendly/environment friendly consumer choices and sustainable
production patterns. Under the dictum of “lifestyle for environment”,

the G20 documents uphold the responsibility of various stakeholders
(including private sector, government, market, community and even
individual) to carry on sustainable lifestyles (G20 High Level Principles
on Lifestyles for Sustainable Development, Varanasi Development
Ministerial Meeting, 12 June, 2023). This concept of “lifestyles for
environment” is intricately connected to approaches as resource
efficiency, circular economy including zero waste initiatives and other
relevant approaches. The underlying philosophy is reducing the
pressure on environment through sustainable choices. The Principle
3 of G20 High Level Principles on Lifestyles for Environment states-
“Promote environmentally friendly individual and community behavior
including by using behavioural sciences approaches such as nudging
and incentives for sustainable and an environmentally conscious lifestyle
and choices” (G20 High Level Principles on Lifestyles for Sustainable
Development, Varanasi Development Ministerial Meeting, 12 June,
2023). The building up of a system of sustainable lifestyle- a lifestyle
that is inclusive, accessible, affordable and environmentally sustainable;
lies at the core of the project of lifestyle for environment. The role of
the community is prominent in this regard as the community (and
individual) has to aspire for this lifestyle. The motivation of community
towards such lifestyles depends on- quality education, training,
awareness of community members as consumers and in this regard
the role of policy makers becomes significant. The role of behavioural
science approaches as nudging and incentives are highlighted in this
connection as moulding of community behaviour lies at the core of
sustainable consumer choices. The adoption of sustainable and resilient
food systems, sustainable agricultural practices, green skilling of
produces and consumers and so on has been considered as significant
initiatives in the attainment of sustainable lifestyles.

The importance of community knowledge or knowledge of
indigenous communities constitutes a significant dimension of
community engagement in G20 deliberations. In this connection
mention may be made of Principle Seven of G20 High Level Principles
on Lifestyles for Sustainable Development. The principle states-
“recognize and amplify the role of l) ocal communities, local and
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regional governments and traditional knowledge in supporting
sustainable lifestyles” (G20 High Level Principles on Lifestyles for
Sustainable Development, Varanasi Development Ministerial Meeting,
12 June, 2023). The principle recognizes that local communities possess
knowledge on ground level sustainability practices; sustainable use
and management of biodiversity and ecosystems. With this recognition,
the principle advocates empowering traditional and local people (and
indigenous communities) facilitating their sharing of knowledge as
well as their participation in policy making through inclusive planning
process. This principle mentions that incorporation of local community’s
traditional knowledge in formal planning process is a way towards
“SDG’s localization” (G20 High Level Principles on Lifestyles for
Sustainable Development, Varanasi Development Ministerial Meeting,
12 June, 2023); that implies realization of the SDGs at local level with
utilization of local knowledge so as to make sustainable, inclusive and
just transitions globally. Local communities dependent on forest find
specific mention in the G20 documents on environment and climate
action. The G20 environmental discourse recognizes the potential of
these local communities in sustainable management of forests and
urges for supporting them in this regard. It has been stressed that the
forest communities are to be empowered to trade in forest products
that have been legally harvested and sustainably produced (ECMM
Outcome Document and Chair Summary, 28 July, 2023). The utilization
of community knowledge and practice for better conservation of forest
based natural resources as well as for reduction of impact of forest
fires gave been highlighted in the G20 environmental discourse under
India’s Presidency (ECMM Outcome Document and Chair Summary,
28July, 2023).

The third aspect of community engagement that has assumed a
place of significance in G20 environmental deliberations under India’s
Presidency is ensuring the participation of community (community
participation) in environment protection and climate action. As a part
of community participation, the G20 documents emphasized enabling
women to take up leadership and decision making roles at all levels
including climate change mitigation, adaptation actions and disaster

risk management (Outcome Document and Chair’s Summary,
Varanasi Development Ministerial, 12 June 2023). In the context of
remediation of degraded mining lands, the G20 documents promises
to put people first through public and community participation; and to
respect, protect and promote traditional knowledge of indigenous people
as set out in the UNDRIP (ECMM Outcome Document and Chair
Summary, 28 July, 2023). The G20 environmental discourse brings
forth the concept of inclusive engagement and stresses on the
involvement of local communities and indigenous people in ensuring
sustainable and integrated water resource management (ECMM
Outcome Document and Chair Summary, 28July, 2023). The protection
and conservation of the Ocean and the promotion of a Sustainable
and Resilient Blue/Ocean based economy is a distinguishing
development in G20 environment discourse under India’s Presidency.
The mainstreaming of community involvement is emphasized in the
realization of a Sustainable and Resilient Blue/Ocean based economy
and this has to be achieved through “fostering protection and inclusion
of traditional knowledge” and “engaging indigenous people” in due
course of action (ECMM Outcome Document and Chair Summary,
28July, 2023). Precisely, community engagement constitute a
significant component of G20 environment and climate discourse and
it encompasses the twin aspects of- utilization of community
knowledge/skill/participation for environment protection and climate
action; as well as sharing the benefits of environment friendly
development to the community under just policy arrangements.

Challenges to Community Engagement in Environment
Protection and Climate Action

The emphasis on community engagement in G20 deliberations
under India’s Presidency, faces some major challenges both at
conceptual and practical level.

The G20 is an informal grouping of countries that aims to
influence policy legislations of national governments. The G20
outcome documents lack formal and authoritative force to impel
the national governments for formulation of national legislations
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which could ensure community engagement in environment
protection and climate action.

The conceptualization of ‘community’ in G20 deliberations lacks
clarity and definiteness.  As discussed above the conceptualization of
community in G20 deliberations is inclusive enough to accommodate
local people, indigenous people, forest communities and people sharing
vulnerabilities. This conceptualization also attends to the vulnerabilities
persistent in communities in relation to gender, disability, poverty and
soon. However, the conceptualization faces limitation in drawing the
synergy between climate actions of people within the local
governmental arrangements (as Panchayats, Municipalities in the
context of India) and climate actions of local communities independent
of the governmental arrangements.

The realization of community engagement at practical level
faces another limitation in the context of India due to the recent
amendments in Forest Conservation Amendment Act, 2023.The
issue of engagement of forest communities in sustainable forestry
practices becomes debatable with the introduction of this
Amendment Act. The Scheduled Tribes and Other Traditional
Forest Dwellers (Recognition of Forest Rights) Act, 2006 states
that without the permission of community one cannot convert a
forest area into non- forest use as for construction or development
purpose. However, the recent amendment says that forest lands
can be diverted to non-forest use i.e. for roads, railways, strategic
projects of National importance & projects concerning national
security within 100 kms of international border or line of control
or Line of Actual Control. The recent amendment curtails the
control of local community over local forest resources and in
matters of forestry management. Therefore, the Forest
(Conservation) Amendment Act, 2023 stands in contradiction to
the commitments of G20 environmental discourse.

Additionally, the entire idea of moulding of community behavior
through sustainable consumption and production choices is
constrained by the consumerist ethics of Neo-liberal structure. The
neoliberal structure is identified more as ‘consumer culture” i.e. as

culture organized around consumption of goods and leisure; rather
than the production of material and services (Mcdonald, Gough,
Wearing and Deville, 2017). In addition, neoliberalism “abstracts
the individual from society” (Augoustinos, Walker & Donaghue,
2014; cited in  Mcdonald, Gough, Wearing and Deville, 2017). Based
on the ethics of individual entrepreneurial freedom, neoliberalism
advocates self-interest, self-reliance and competitive social relations.
This ethics of individual centeredness and consumerism, under a
neoliberal structure may deter the moulding of community behavior
and the adoption of sustainable consumer choices. The liberalization,
privatization and globalization of the Indian economy have facilitated
the erection of a neoliberal structure in India; thereby, eulogizing
the ethics of consumerism and entrepreneurial self. This ethics of
neoliberalism may stand as in impediment towards the growth of
collective conscience and unified collective action for protection of
environment.

Community engagement in environment protection and climate
action faces limitation in terms of influence of elite forced within
local communities. Under the elitist pressures the people facing
environmental vulnerabilities are unable to take concerted actions to
positively contribute towards environment protection and climate
action. Therefore, community engagement must go hand in hand with
empowerment and capacity building of local communities in order to
realize the goals of environment protection as well as environment
friendly development.
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significant challenges facing humanity in the 21st century. Its effects
are global, influencing ecosystems, economies, and societies. Among
the sectors most vulnerable to climate change is agriculture, which is
not only a cornerstone of human survival but also a critical component
of economic stability, particularly in developing countries. The
relationship between climate change and agriculture is complex,
characterized by both challenges and opportunities. This essay will
explore the impact of climate change on agriculture, the ways in which
agriculture contributes to climate change, and the potential solutions
to mitigate these effects. Agriculture is the backbone of Assam’s
economy, employing over 70% of its population and contributing
significantly to its GDP. The state is known for its diverse agricultural
practices, including the cultivation of rice, tea, jute, and various
horticultural crops. Assam’s fertile alluvial soil, ample water resources
from the Brahmaputra and Barak rivers, and favorable climatic
conditions have historically supported its agrarian society.

Rice is the staple food of Assam, with the state producing several
varieties, including the famous aromatic Joha rice. Tea is another
significant agricultural product, with Assam tea being renowned
worldwide. The state’s diverse agro-climatic conditions also support
the cultivation of fruits, vegetables, spices, and pulses. Agriculture is
the backbone of Assam’s economy, employing over 70% of its
population and contributing significantly to its GDP. The state is known
for its diverse agricultural practices, including the cultivation of rice,
tea, jute, and various horticultural crops. Assam’s fertile alluvial soil,
ample water resources from the Brahmaputra and Barak rivers, and
favorable climatic conditions have historically supported its agrarian
society. Rice is the staple food of Assam, with the state producing
several varieties, including the famous aromatic Joha rice. Tea is
another significant agricultural product, with Assam tea being
renowned worldwide. The state’s diverse agro-climatic conditions
also support the cultivation of fruits, vegetables, spices, and pulses.

Methodology:
The paper is mainly based on primary data and exploratory

research design has been used for the study. This study is conducted

Introduction:
The topic of climate change is frequently brought up in

conversation. UN reports define “climate change refers to long-term
shifts in temperatures and weather patterns”. Assam is an extremely
unique region, in terms of geography and ecologically. Climate change
has a significant impact on the Assam and Sivasagar district as well.
The primary indicators of climate change are rising temperatures,
altered rainfall patterns, altered flood-drought cycles, and so forth.
These changes have impact on agriculture which directly or
indirectlyeffectson poverty, poor agricultural output, health-related
problems, etc. However, there has been little research and knowledge
about the effects of climate change. The purpose of this paper is to
investigate the impact that climate change carries in the agricultural
transformation of the region. Thus, climate change is one of the most
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in Rohdoi panchayat, in Sivasagar district of Assam. Total 10
respondent are selected purposively for this study.
Findings :

The impact of climate change on agriculture is profound and
multifaceted. Rising temperatures, changing precipitation patterns, and
increasing frequency of extreme weather events are altering the
conditions under which crops are grown, livestock are raised, and
fisheries operate. Global temperatures are rising, with significant
implications for crop yields. Many crops have optimal temperature
ranges for growth, and deviations from these ranges can lead to
reduced yields. For example, wheat, rice, and maize staple foods for
much of the world—are sensitive to temperature increases,
particularly during the critical flowering and grain-filling stages. In
some regions, where temperatures are already high, further increases
could significantly reduce agricultural productivity.

Assam’s agriculture is heavily dependent on the monsoon, which
traditionally provides ample rainfall for crop cultivation. However,
climate change has led to erratic rainfall patterns, with some years
experiencing excessive rainfall leading to floods, while others face
drought-like conditions. The Brahmaputra River, a lifeline for Assam’s
agriculture, frequently floods during the monsoon, damaging crops,
soil fertility, and infrastructure. Floods have become more intense
and frequent, destroying standing crops, washing away topsoil, and
leading to a decline in agricultural productivity. Paddy fields, which
cover large swathes of Assam, are particularly vulnerable. In contrast,
inadequate rainfall during critical growing seasons has led to drought
stress, further affecting crop yields.

Rising temperatures due to global warming are another challenge
for Assam’s agriculture. The increase in temperature affects the
growth and development of crops, particularly temperature-sensitive
crops like rice. Higher temperatures can lead to heat stress, causing
a reduction in crop yields and affecting the quality of produce.

Tea, a major cash crop in Assam, is also susceptible to
temperature changes. The ideal temperature for tea cultivation ranges
between 18°C to 30°C. However, the rising temperatures have led to

changes in the growth pattern of tea plants, affecting the quality and
quantity of tea production. Tea plants are also more prone to pests
and diseases in warmer conditions, further exacerbating the problem.

The frequent flooding and heavy rainfall associated with climate
change lead to soil erosion, which strips the soil of essential nutrients
and organic matter. This degradation of soil quality has long-term
implications for agricultural productivity in Assam. The loss of fertile
topsoil reduces the land’s capacity to support healthy crop growth,
necessitating the increased use of chemical fertilizers, which can
further degrade the soil over time.

Additionally, the changing climate affects the microbial
composition of the soil, which is vital for maintaining soil health and
fertility. The disruption of these microbial communities can impair
nutrient cycling, further reducing the productivity of agricultural land.

Due to climatic variations agricultural process have faced
challenges at micro level in Assam. Generally, in Assam, rainfall is
started from second half of month of April and it was continued up to
first half of month of October. Majority cultivator in Assam, therefore
are ready to work for their paddy field in these seasons. But due to
climatic change the time of rainfall has became uncertain. Sometime
early rainfall have caused drought. Moreover, the rate of rainfall is
very low or very high at times. Basically, the agricultural activity in
Assam is fully based on climate for which paddy cultivation is suitable.
Hence the cultivators who yield rice paddy as a main crop face various
challenges and are unable to gain satisfactory production.

Agricultural activity in rural area in Assam is one of the diverse
cultural activity and it is related other culture of Assamese rural people.
This agricultural activity is highly associated with season of the
environment of Assam. But climatic change has affected the seasons
of Assam. When the monsoon season starts earlier the winter season
also starts. So, the temperature of environment failed to maintain
time scheduled as original environment of Assam. It affects the
cultivators on rate of the crops production. Because the production
of crops depends on temperature. The climatic change directly
affected to maintain suitable temperature for rice paddy production
in Assam.
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The high temperature of sunlight is one of major challenge of
cultivators to production. Due to climatic change, the temperature of
sunlight becomes veryhigh in Assam. The leaf of the crops burns by
high temperature of sunlight, which was one of the major challenges
for crop yield of Assamese cultivator. After burn the tree of the crops
by sunlight, the tree leaf became dry and these leaves fail to proper
photosynthesis. Hence the tree fails to high production and many
time the tree permanently fail to production.

Impact of climate change on agriculture is not only one of the
major challenges for the future food security of the people of Assam
but also a challenge for indigenous seeds preservation by the
cultivators. These indigenous seeds were fit for land of Assam and
the cultivator were free from some obstacle of production. But when
the farmer fails to preserve the indigenous seeds they must do some
extra activity to protect their crops. Many time, farmer face high lost
from their work. These type of lost faced by farmer because of
climatic change.

Impact of climate change onagriculture will be one of the major
challenge which influencing the future foodsecurity of the people of
Assam. Agriculture is extremely vulnerable to climate change.
Understanding the weatherchanges over a period of time and adjusting
the management practices towardsachieving better harvest are
challenges to the growth of agricultural sector as awhole. The climate
sensitivity of agriculture is uncertain, as there is regional variationin
rainfall, temperature, crops and cropping systems, soils and
managementpractices. The inter-annual variations in temperature and
precipitation were muchhigher than the predicted changes in
temperature and precipitation. The crop lossesmay increase if the
predicted climate change increases the climate variability.Different
crops respond differently as the global warming will have a complex
impact.The tropics are more dependent on agriculture as 75% of
world population lives intropics and two thirds of these people’s main
occupation is agriculture. With lowlevels of technology, wide range
of pests, diseases and weeds, land degradation,unequal land distribution
and rapid population growth, any impact on tropicalagriculture will
affect their livelihood. Rice, wheat, maize, sorghum, soybean andbarley

are the six major crops in the world grown in 40% cropped area,
andcontribute to 55% of non-meat calories and over 70% of animal
feed (FAO, 2006).Consequently, any effect on these crops would
adversely affect the food security.

Climatic change is highly associated with human health. Due to
climatic change the farmers faced numbers of challenges to grow
their crops. Heavy rain fall and sudden high temperature and extreme
sunlight create some diseases of crops. Moreover, lack of rain for
long time is one of the major problems for agricultural productivity.
Hence farmers for high yield use chemical fertilizers, hormones and
other chemical artificial techniques. Use of artificial fertiliser directly
or indirectly harmful to human health. Now a days, agriculture is
mostly depending on chemical fertilizer. Most importantly, many
farmers do not know about how much chemical should spray in his
crops. By using high quantity of chemical, the farmers destroy the
sustainability of their farming land. Hence these farm lands
permanently lost its fertility and create Agricultural challenge for long
duration. The root course of this type of challenges is climatic change.
Conclusion

Changing climate on agricultural production, which are directly
or indirectly impact on challenge food security in the future. Climate
change contributes on food insecurity in the future, including increasing
food prices, challenges in nutritional values and reducing food
production etc. Concerted efforts are needed in develop by
government, NGOs as well people to minimised the effects of climate
change. Government should formulate region-specific plans,
programmeand strategies to deal with current and future climate
change. Developing and promoting the cultivation of climate-resilient
crop varieties is crucial. Research institutions in Assam are working
on developing rice varieties that are flood-tolerant, drought-resistant,
and can withstand temperature fluctuations. Similarly, tea research is
focused on developing cultivars that are more resistant to pests,
diseases, and heat stress. The adoption of sustainable agricultural
practices, such as integrated pest management, organic farming, and
agro forestry, can help mitigate the impact of climate change. These
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practices enhance soil health, reduce dependency on chemical inputs,
and improve the resilience of farming systems to climatic shocks.
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Introduction:
The El Niño Southern Oscillation (ENSO) phenomenon stands

as one of the most influential climate patterns globally, affecting
weather, oceanic conditions, and ecosystems on a vast scale. Rooted
in the intricate interplay between the ocean and the atmosphere, ENSO
exhibits a cyclical behavior, oscillating irregularly between two
contrasting phases: El Niño and La Niña. These phases, along with
the transitional ENSO-neutral period, significantly influence regional
climate patterns, with profound implications for agriculture, water
resources, and socio-economic development. The historical roots of
ENSO trace back centuries, intertwined with indigenous observations
and early scientific discoveries.

Indigenous peoples living along the coasts of Peru and Ecuador
noticed anomalies in ocean conditions during the Christmas season,
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dubbing the phenomenon “El Niño,” meaning “Little Boy” in Spanish.
These observations, dating back to the 16th century, highlighted the
periodic warming of coastal waters off South America, disrupting
marine ecosystems and fisheries (Dijkstra, 2006). Scientific
understanding of ENSO began to take shape in the late 19th and
early 20th centuries, propelled by pioneering research and
advancements in meteorology and oceanography. One of the earliest
recorded observations of abnormal ocean conditions in the Pacific
Ocean was made by Norwegian explorer Fridtjof Nansen during his
1892 expedition. Nansen documented unusually warm sea surface
temperatures (SST) in the eastern Pacific, noting the presence of a
warm-water anomaly extending from the coast of South America
towards the central Pacific (Nansen, 1893). This anomalous warming,
later recognized as a characteristic feature of El Niño events, sparked
scientific interest and laid the foundation for further investigations
into the dynamics of ENSO. The seminal work of British meteorologist
Sir Gilbert Walker in the early 20th century provided key insights into
the Southern Oscillation, a large-scale atmospheric pressure seesaw
between the eastern and western tropical Pacific. Walker’s research
revealed a coherent pattern of atmospheric variability, with alternating
high and low-pressure anomalies propagating across the Pacific basin
(Walker, 1928). Building upon Walker’s findings, Norwegian-American
meteorologist Jacob Bjerknes proposed the concept of ENSO in 1966,
integrating oceanic and atmospheric dynamics into a unified framework
(Bjerknes, 1966). Bjerknes’ ground-breaking hypothesis posited that
the ocean and atmosphere interact dynamically, giving rise to a coupled
system capable of generating large-scale climate variability. He
proposed that during El Niño events, weakened trade winds and
reduced upwelling in the eastern Pacific lead to the accumulation of
warm surface waters, triggering atmospheric teleconnections that
influence weather patterns worldwide. Conversely, La Niña events
are characterized by enhanced trade winds and upwelling, resulting
in cooler-than-normal SST in the eastern Pacific and distinct
atmospheric circulation patterns (Bjerknes, 1969). The recognition of
La Niña as the cold phase of the ENSO cycle followed decades later,

with advancements in satellite technology and oceanographic
observations providing new insights into ocean-atmosphere
interactions. The advent of the Tropical Atmosphere Ocean (TAO)
array in the tropical Pacific revolutionized ENSO monitoring and
prediction, enabling scientists to monitor oceanic conditions in real-
time and anticipate ENSO-related climate impacts (McPhaden et al.,
2006). Today, the monitoring and prediction of ENSO events rely on
a suite of observational tools, including satellites, buoys, and climate
models, which provide valuable data on sea surface temperatures,
atmospheric pressure, and wind patterns. Indices such as the Southern
Oscillation Index (SOI) and the Oceanic Niño Index (ONI) serve as
key indicators of ENSO activity, helping forecasters anticipate the
onset and intensity of El Niño and La Niña events (Climate Variability:
Southern Oscillation Index, 2009). The global reach of ENSO extends
far beyond the tropical Pacific, influencing weather patterns and
climate variability across continents. El Niño events typically bring
warmer and drier conditions to Southeast Asia, Australia, and South
America, leading to droughts, wildfires, and agricultural losses. La
Niña, conversely, tends to enhance rainfall in these regions, mitigating
drought impacts and replenishing water resources (Australian Climate
Influences, 2013). In India, the impact of ENSO on regional climate
patterns is particularly pronounced, with implications for the Indian
monsoon, agriculture, and food security. The Indian monsoon, occurring
annually during the northern hemisphere summer, is a lifeline for
millions of people dependent on rainfed agriculture for their livelihoods.
The variability of ENSO can disrupt monsoon

dynamics, leading to deviations from normal rainfall patterns and
affecting crop yields, water availability, and rural livelihoods (Roy et
al., 2019). Understanding the complex interactions between ENSO
and the Indian monsoon is essential for mitigating the impacts of
climate variability on agriculture and food security. This review aims
to provide a comprehensive overview of the relationship between
ENSO, the Indian monsoon, and food security, drawing on existing
literature and scientific research. By elucidating the mechanisms
driving ENSO variability and its regional manifestations, we can
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enhance our ability to predict and adapt to climate-related risks,
ultimately fostering resilience and sustainability in agricultural systems.

Methodology:
To comprehensively understand the impact of ENSO on the Indian

monsoon and food security, a review of existing literature was
conducted. Relevant research articles, scientific publications, and
reports from reputable sources were analyzed to gather insights into
the historical background of ENSO, its cycle, monitoring techniques,
regional climate impacts, and implications for Indian agriculture. The
retrieved articles were carefully reviewed and synthesized to provide
a comprehensive overview of the topic.

Results and Findings:
Historical Background of ENSO
The enigmatic weather pattern of ENSO has intrigued scholars

and scientists for centuries, with early observations dating back to
indigenous peoples living along the coasts of Peru and Ecuador. The
term “El Niño,” meaning “Little Boy” in Spanish, was coined by
Peruvian fishermen who noticed anomalies in ocean conditions during
Christmas time in the 1960s (Dijkstra, 2006). Scientific understanding
of ENSO began with Fridtjof Nansen’s discovery of abnormal warming
in the Pacific Ocean in 1892. Gilbert Walker later characterized the
Southern Oscillation, and Jacob Bjerknes coined the term “ENSO” in
1966, encompassing both El Niño and La Niña phases (Bjerknes,
1966; Walker, 1928). Subsequent research led to the recognition of
La Niña as the cold phase of the ENSO cycle in 1980.

ENSO Cycle
The ENSO cycle comprises three phases: ENSO-neutral, El

Niño, and La Niña. During the neutral phase, trade winds blow from
east to west across the tropical Pacific Ocean, leading to the formation
of high and low-pressure systems and convection. In El Niño years,
these trade winds weaken or reverse direction, causing warm water
to accumulate in the eastern Pacific and altering atmospheric
circulation patterns. La Niña events, on the other hand, intensify the

neutral phase, resulting in cooler-than-normal sea surface
temperatures in the central and eastern Pacific (Australian Climate
Influences, 2013).

Monitoring of ENSO
Several indices are used to monitor ENSO events and their

associated changes in sea surface temperatures and atmospheric
conditions. The Southern Oscillation Index (SOI) measures pressure
differences between Tahiti and Darwin, while the Oceanic Niño Index
(ONI) tracks sea surface temperature anomalies in the tropical Pacific
(Climate Variability: Southern Oscillation Index, 2009). These indices
help forecast the onset and intensity of El Niño and La Niña events,
providing valuable information for climate monitoring and prediction.

Impact on Regional Climate
El Niño and La Niña events have distinct regional impacts on

climate patterns worldwide. El Niño typically brings drier-than-
average conditions to Southeast Asia, Australia, and South America,
while La Niña results in increased rainfall in these regions. In India,
El Niño events disrupt monsoon dynamics, leading to below-average
rainfall and drought conditions. La Niña, conversely, enhances the
Indian summer monsoon, benefiting agriculture and food production
(Liu et al., 2012).

Impact on Indian Summer Monsoon Rainfall (ISMR)
The impact of the El Niño Southern Oscillation (ENSO) on Indian

summer monsoon rainfall is a subject of considerable significance,
given the vital role of the monsoon in sustaining agriculture, water
resources, and livelihoods across the Indian subcontinent. The Indian
monsoon, characterized by seasonal winds and precipitation, is a
complex meteorological phenomenon influenced by various factors,
including sea surface temperatures, atmospheric circulation patterns,
and land-sea thermal gradients. ENSO events, particularly El Niño
and La Niña, exert a notable influence on these underlying drivers,
leading to pronounced variability in monsoon rainfall patterns and
intensity. During El Niño episodes, characterized by the abnormal
warming of sea surface temperatures in the tropical Pacific Ocean,
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the Indian monsoon tends to weaken, resulting in below-average rainfall
over large parts of the Indian subcontinent. The atmospheric
teleconnections associated with El Niño disrupt the normal monsoon
circulation, altering wind patterns and moisture transport mechanisms.
In particular, the weakened Walker circulation, a large-scale
atmospheric circulation pattern over the equatorial Pacific, leads to
subsidence and sinking motion over the Indian region, inhibiting cloud
formation and precipitation (Gadgil and Sajani, 1998). The impacts of
El Niño on Indian summer monsoon rainfall are multifaceted, affecting
different regions and agricultural systems in diverse ways. One of
the most evident consequences of El Niño-induced droughts is water
scarcity, posing significant challenges for rain fed agriculture and rural
communities dependent on monsoon rainfall for irrigation and
livelihoods. Reduced soil moisture and groundwater levels during El
Niño years exacerbate crop stress, leading to yield losses and food
insecurity in vulnerable regions (Sikka, 2006). The spatial distribution
of rainfall anomalies during El Niño events reveals distinct patterns
of deficit rainfall across different parts of India. While some regions
experience severe drought conditions, others may receive near-normal
or above-normal rainfall, highlighting the complex nature of monsoon
variability. The western and central parts of India, including
Maharashtra, Gujarat, and parts of Madhya Pradesh, are often more
severely affected by El Niño-related droughts, leading to crop failures,
livestock losses, and socio-economic distress (Gadgil and Sajani, 1998).
In addition to agricultural impacts, El Niño-induced droughts can have
far-reaching consequences for water resources, hydroelectric power
generation, and rural livelihoods. In many parts of India, especially in
semi-arid and drought-prone regions, the availability of water for
drinking, irrigation, and industrial purposes becomes severely
constrained during periods of below-average rainfall. This not only
affects agricultural productivity but also disrupts household water
supply, sanitation, and public health services, exacerbating socio-
economic inequalities and vulnerabilities (Rajeevan et al., 2012). The
economic ramifications of El Niño-related droughts extend beyond
the agricultural sector, impacting various industries and sectors

dependent on water resources and climatic conditions. Reduced
hydropower generation during drought years can lead to energy
shortages, affecting industrial production, urban infrastructure, and
household livelihoods. Moreover, the ripple effects of drought-induced
food shortages and price volatility can strain food supply chains,
exacerbating poverty and food insecurity in already marginalized
communities (Ninan, 2011). In contrast to El Niño, La Niña events
are associated with cooler-than-average sea surface temperatures in
the tropical Pacific, often leading to above-average rainfall and
enhanced monsoon activity over the Indian subcontinent. The
atmospheric teleconnections associated with La Niña tend to
strengthen the monsoon circulation, promoting moisture convergence
and convective activity over the Indian Ocean and the Indian
landmass. This results in increased rainfall intensity, prolonged wet
spells, and higher agricultural productivity in many parts of India
(Sikka, 2006). The impacts of La Niña on Indian summer monsoon
rainfall are generally positive, with above-average precipitation
benefiting rainfed agriculture, water storage reservoirs, and rural
livelihoods. The enhanced monsoon rainfall during La Niña years
replenishes soil moisture, recharges groundwater aquifers, and
sustains surface water supplies, mitigating the impacts of previous
droughts and bolstering agricultural resilience. In regions prone to
water scarcity and irrigation deficits, La Niña events offer a reprieve
from water stress, enabling farmers to cultivate multiple crops and
improve crop yields (Rajeevan et al., 2012). It is essential to
recognize that the relationship between La Niña and Indian monsoon
rainfall is not deterministic, and the impacts can vary depending on
regional climatic factors, land surface conditions, and atmospheric
dynamics. While La Niña tends to favor above-average rainfall over
most parts of India, certain regions may experience anomalous dry
conditions or erratic rainfall patterns due to localized influences and
atmospheric variability. Therefore, while La Niña events generally
enhance monsoon rainfall, their effects may be modulated by other
factors, necessitating a nuanced understanding of regional climate
dynamics (Rasmusson and Carpenter, 1983).
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Implications for Food Security
The impact of ENSO on the Indian monsoon has profound

implications for food security and agricultural production. Drought
conditions associated with El Niño events can reduce crop yields,
disrupt water supplies, and exacerbate food shortages, particularly in
rural and vulnerable communities. Conversely, La Niña events can
boost agricultural productivity, leading to higher crop yields and
improved food availability. The variability of ENSO poses challenges
for farmers, policymakers, and food security experts in managing
risks and building resilience to climate-related hazards (Lobell et al.,
2011).

Discussion:
The relationship between ENSO and Indian monsoon variability

is complex and multifaceted, influenced by a myriad of atmospheric
and oceanic processes. While El Niño events tend to suppress monsoon
rainfall, La Niña events enhance it, leading to contrasting impacts on
agricultural production and food security. Understanding the
mechanisms driving ENSO variability and its regional manifestations
is crucial for improving climate prediction models, developing early
warning systems, and implementing adaptive measures to mitigate
the adverse effects of climate change on agriculture and food systems.

Conclusion:
In conclusion, the El Niño Southern Oscillation (ENSO) exerts

a significant influence on the Indian monsoon and food security, with
implications for millions of people reliant on agriculture for their
livelihoods. El Niño events disrupt monsoon dynamics, leading to
below-

average rainfall and drought conditions in India, while La Niña
events enhance the monsoon, resulting in above-average rainfall and
favorable agricultural conditions. The variability of ENSO poses
challenges for farmers, policymakers, and food security experts,
highlighting the need for proactive measures to build resilience and
adapt to climate-related risks. Future research should focus on
improving climate prediction models, enhancing monitoring techniques,

and developing sustainable agriculture practices to mitigate the impacts
of ENSO on Indian agriculture and food security.
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Introduction:
Climate change is inducing extreme climate occurrences which

are causing immense socio-economic losses. The developing nations
and the vulnerable regions within them are facing its lopsided impacts.
North Eastern India with its fragile ecology are facing the damages
even before reaping the benefits of being rich in natural resources
and biodiversity. All the North Eastern states are highly prone to floods,
landslides, soil erosion and various impacts that the disasters bring
along. In case of Assam, 40% of its land is prone to floods (Sarma
2023). Since Independence, average annual losses due to floods in
Assam is estimated to be about Rs 200 cr. One of the most evident
impacts of climate changein Assam is the halving of the Majuli island.

The impacts perceived are immediate in nature but the climate
response is mostly of mitigation nature like focus on clean energy,
energy efficiency etc. These concerns are important but equally
important are adaptive measures. Currently only 25% of the climate
fund is used in adaptation practices which needs to be paid more
attention to. Adaptation implies curative measures to cope with the

Examining Assam’s Recent
Initiatives Towards Achieving

Climate Justice
Anangsha Rajguru

Asstant Professor, School of Social Science
The Assam Kaziranga University, Jorhat, Assam

Climate Change in North East India  98 Climate Change in North East India  99



impacts of climate change, moderate harm and pave the way towards
climate resilience and security. The adaptive practices have been
categorized into adjustment-based, reformist and transformative
approaches (Santha 2020). The third approach combines indigenous
and traditional knowledge systems, socio-cultural contexts, and
technological and developmental aspects. It gives attention to local
contexts, vulnerabilities, power structures, distribution of burden and
benefits to ensure the inclusion of needs of the marginalized
communities. This approach of climate adaptation is value, vulnerability
and community based and is suited for heterogeneous social structures
like in Assam.To achieve this transformation on the ground,
interventions must be made at various levels like technological planning
and intervention, policy-based intervention, behavioral change
approaches, management of natural resources and developmental
planning and intervention (Climate Cell 2011). This requires major
institutional frameworks and financial investments in the area. The
National Action Plan for Climate change, the eight identified national
missions dealing with important thematic areas for intervention, the
National fund for adaptation, the National Disaster management plans
and their state level counterparts are major steps taken by India in
this regard. Financial investments have been mostly public in nature
until now. Though there is scope of private investments in terms of
CSR and creation of a corpus fund for climate action.

Only 0.86 per cent of districts in India have a high adaptive
capacity. The zone-wise analysis of hotspot districts suggests that
five out of six zones in India, i.e., south, north, north-east, west, and
central, have low adaptive capacity to extreme hydro-met disasters.
States in the NE like Assam, Arunachal Pradesh, and Manipur have
low adaptive capacities and are highly vulnerable to extreme
floods.Dhemaji, Nagaon, Lakhimpur, Dhubri, Darrang, Dibrugarh,
Golaghat, Karbi Anglong, Sonitpur, and Bongaigaon districts in Assam
are most vulnerable to extreme floods and associated events (Mohanty
& Wadhawan 2021).

Hence, to achieve the SDG goal 13 of Climate action, the concept
of climate justice has to be followed as the climate crisis brings with

it social, economic and environmental injustices. Climate action must
focus on responding to the needs of the marginalized and
disempowered populations, their vulnerabilities being aggravated by
the climate crisis. Climate justice links the crisis to how it has affected
the vulnerable communities and its access to resources, sustenance,
and basic freedoms.

Objective:
 Understand Assam’s steps towards climate justice with

focus on the Green Budget (2023-24) of Assam State Action
Plan for Climate Change.

 Examine the role of community in climate adaptation and
justice.

Methodology:
The article uses a descriptive review framework assisted by

secondary materials like government documents, research journals,
newspaper articles and reports to collate information. Attempt is to
understand the climate action initiatives of Assam in terms of its
adaptation practices. The impact that these practices will have on the
local community and their participation in the process is explored.

Literature review:
Being the most vulnerable state to the climate crisis, the state of

Assam has created a separate department to tackle climate change
in 2021, which is reflective of its zeal towards solving issues related
to it. It is called the Science, Technology & Climate Change
department. The mandate of the department is to formulate, implement
and encourage research in the areas of science, technology, and
environment. Its focus areas as mentioned in its website, are on
promoting clean energy, natural resource management through space
technology etc. Climate change adaptation and the activities under it
are closely associated with developmental activities, ensuring
sustainable livelihood, disaster risk reduction and securing
livelihoods.Initiatives to encourage adaptation practices with the local
communities is conspicuously missing from its agenda.
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Under the green budget, financial allocations have been made
to various schemes already run or newly initiated by 14 departments
mapped to 9 areas of intervention under the Assam State Action Plan
for Climate change (2021-30).

Sl. no Vulnerable sectors Departments identified
1 Agriculture and allied areas Agriculture

2 Forestry and biodiversity Environment & Forest

3 Water resources Water resources Irrigation
Soil conservation

4 Energy Electricity (Power)

5 Strategic knowledge Science, Technology and
Climate Change

6 Disaster management Revenue and Disaster
Management
Public Works (Roads)
PWD (B&NH)

7 Urban and rural Panchayat and Rural
 (human settlement) development Housing

and Urban Affairs

8 Human health Public Health Engineering

9 Transport Transport

Source: Green Budget (2023-24), Assam
The goals of the schemes are categorized into three types: Climate

mitigation, adaptation, and environmental sustainability. Mitigation
involves prevention and precautionary measures to tackle the causes
of climate change and reduce its impact while adaptation implies
curative measures to cope with the impacts of climate change,
moderate harm and pave the way towards climate resilient future.
Environmental sustainability efforts on the other hand focuses on
protection, preservation and control of natural resources and

biodiversity for sustainability.
The table below tries to map the 14 departments identified to

collectively work on climate action and the end goals of the schemes
proposed or already running under them. The table also mentions the
budgetary allocations made to the departments depending upon the
relevance of the schemes for climate action.

Table 1: Summary of schemes by 14 departments of Govt of
Assam; Source: Green Budget (2023-24), Assam

(*Highly favorable schemes: schemes which directly work
towards achieving environmental sustainability, resilience, and
adaptation; Moderately favorable: schemes where achieving
environmental sustainability forms a smaller component; Neutral
schemes: schemes which do not have any impact on environment
and sustainability; Less favorable: schemes which are negatively
favorable to environmental sustainability)
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A look at the table above, shows that the number of schemes
aimed towards achieving sustainability are the highest followed by
adaptive and mitigation practices respectively. However, being home
to around 19 lakh BPL population (MSJE 2004-05) and 39 lakh tribals
(Census 2011) focusing on immediate response to climate threats
faced by these marginalized populations through adaptation efforts is
important.The origin of ideas regarding adaptation practices emerged
in the public sphere in 2001 when the International Panel on Climate
Change mentioned the same in its third assessment report (Ayers &
Forsyth 2009). Adaptive practices focus on present challenges as
well as ways of coping and forecasting future climate challenges.
They are a multidimensional and multistakeholder area requiring
convergence.

no direct impact on climate mitigation, adaptation and environmental
sustainability has the highest budgetary allocation of around Rs 10 +
crores.

Discussion:
According to the Green budget of Assam 2023-24, the

departments having higher number of adaptation-based schemes
are Irrigation, Agriculture, Water resources, Soil conservation, and
Public Works (Roads) in that order. The discussion below highlights
the adaptation-based practices of the above-mentioneddepartments
in that order.

 The Irrigation department’s adaptation schemes are around
the scheme of Pradhan Mantri Krishi Sinchayee Yojana (PMKSY).
Looking at the scarcity of water available for irrigation of farms
specially during the post and pre monsoon period i.e., Oct to March in
Assam, creating sustainable forms of irrigation methods is necessary
to ensure agricultural productivity. Also, it tries to deal with the
overdependence of farmers on rain for irrigating their fields. It is
important to note that water has been a competitive resource, its
accessibility being guided by social and economic structures. The
village well/pond being only accessible to the upper caste high class
households is a common sight in most setups. The poorer households
will also be restrained by factors like inability to access credit to
contribute 40% of the scheme and small size of land holdings.
Implementing the scheme through FPOs might reiterate rural
hierarchies and power. The Accelerated Irrigation Benefits
Programme (AIBP) under which construction of irrigation-based
infrastructure happens should ensure proper rehabilitation and
resettlement of any population displaced by it. The beneficiaries and
cost bearers of such programmes must be closely analyzed. Amongst
the adaptation schemes of the department, 23% of the total schemes
are highly favorable towards climate change whereas the rest of them
are moderately favorable. So, while dispensing sustainable irrigation
technology it becomes important to ensure that it reaches the small
and marginal farmers and poorer sections.

Budgetary allocations of departments to highly favorable schemes

Column 2

Table 2: Indicating budgetary allocations of
departments to environmentally favorable schemes; Source: Green

Budget (2023-24), Assam

It can also be observed that the top five departments having
high budgetary allocations are Housing and Urban Affairs,
Environment and Forest Department, Agriculture department,
Irrigation department and Revenue & Disaster management
department in that order. The first two departments with highest
allocations have minimal adaptation-based policies i.e., for Housing
and Urban Affairs it is zero and for Environment and Forest Dept it is
three. Also, the budget mentions that the neutral schemes which have
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Promotion of natural and indigenous methods and knowledge
of farming is one of the foremost initiatives of the Agriculture
department to deal with climate change impacts. This requires undoing
and relearning the usage and application of fertilizers, pesticides and
technology popularized under green revolution. Traditional knowledge
equipped with contextual scientific know how which is less credit
intensive can pave the way towards food security and sovereignty.
Other climate adaptation scheme of the department involves
encouragement ofmillet and maize production in Assam. The crops
are resilient to climate change and high in nutrition. Out of the eight
varieties of millets, foxtail millet was traditionally grown in this part
and is making a comeback due to the efforts of the Department. The
Gorukhuti project in Darang district is also considered an important
scheme under the department which is involving the local community
in organic farming. However, a history of eviction of existing settlers
of Bengali speaking Muslims is also associated with the project with
no known resettlement frameworks. Flood damage restoration has
also been included as a part of disaster management plans. All the
initiatives of the department also need to ensure handholding of the
farmers in the transition to sustainable agricultural methods. And should
also involve, Farmer Producer Companies (FPOs) and other local
farmer solidarity groups to participate in participatory mapping of risk
and vulnerability of their specific farmlands and shared visioning before
implementation of the schemes (Santha, 2020). 25% of the schemes
of the department are highly favorable while the others are moderately
favorable.

The Water resources department focuses on restoration or
construction of embankments, flood walls and other social erosion
and flood preventive structures in the banks of Brahmaputra and Barak.
It also plans to rejuvenate the Kollong river in Nagaon and improve
its aquatic environment. In line with the National Water Mission and
its objectives, it is important to note the involvement of the local
community in identifying the risk areas, engagement in construction
throughMGNREGA and forming monitoring committees under the
mentioned schemes. Over the past years, almost 60% of the resources

under MGNREGA are spent on Natural resource management
widening the scope of the scheme from a livelihood enhancer (MRD,
2019). The Department’s attempts at climate mitigation and adaptation
are mostly immediate or short term in nature. It is collaborating with
the Asian development Bank to create long term solutions which
involves community based and participatory flood risk management
systems. The schemes provided by the department are moderately
favorable.

The Soil conservation department mentions its climate
adaptation schemes to be based on afforestation, wetland management
and other measures to prevent social erosion and maintain ecological
balance. All the adaptation schemes are supposed to be highly
favorable to climate change risks.

The climate adaptation schemes under the Public Works
(Roads) involves construction of bridges and disaster resilient roads
which are moderately favorable towards solving climate related issues.

Another observation is that from the schemes listed by the 14
departments, the least number of them are highly inclined/favored
towards solving the problem of climate change (81), while 118 are
moderately inclined, 286 schemes are neutral and one is negatively
inclined. And all the latter categories of schemes have estimated
budgets more than the favorably inclined schemes altogether.

Certain other schemes mentioned in the budget gearing towards
climate adaptation is led by the PHED called the ‘Drink from Tap’ in
Tezpur which tries to deal with the access to fresh drinking water in
every household in line with the Jal Jeevan Mission. Several other
States like Odisha has also implemented the same to ensure that the
marginalized communities have access to clean water in the face of
increasing water scarcity and crisis especially in urban areas.

Another initiative by the Science, technology and climate change
department is the Chief Minister’s Fellowship for Climate Resilient
Villages aimed at ensuring climate change awareness, mitigation,
adaptation, and resilience building. This initiative focuses on awareness
building and creating a local database of evidence of climate change
impacts through fellows. For climate adaptation to be a bottom-up
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approach it must be based on participatory principles where the
community plays the role of active agents in ensuring climate resilience.
One way through which the fellowship can ensure this is by involving
local youths belonging to target communities to analyze the ground
while being supervised by officials or external stakeholders to ensure
impartial enquiry. The next step of strategy and infrastructure building
will originate from the community in accordance to the existing
traditional knowledge. Local governance structure like the Goan
panchayat and community-basedorganizations like SHGs, Yuva and
Mahila mandals and Nehru Yuva Kandra must be involved in planning
process to make the fellowship successful.

Conclusion:
Assam with its highly heterogenous population and a history of

immigration and settlement forms a scenario in which ensuring climate
justice becomes further complex. While the process of identifying the
indigenous and immigrants is still in the process, it is important to ensure
the existing communities get access to climate crisis responses and
adaptation practices. Migration, identity-based discrimination, lack of
land ownership, housing, livelihood and the recognition of a citizen might
further push certain communities to brink of climate crisis in a state
grueling under it. Measures taken must take into consideration the
exclusion, marginalization and vulnerability faced by communities like
the tea tribes, other tribal communities, the Bengali speaking population,
population living in the char chaporis etc. Risk identification within these
communities will have to be undertaken in a participatory manner to
identify hyperlocal action plans and de-risking strategies. Ensuring
participation of local governance structures, community level
organizations like SHGs, Cooperatives and Village development
committees are instrumental in adaptive practices. The Panchayati Raj
and rural development department can take steps towards ensuring
proactive participation and formulation of climate action plans at the
local levels. The Agriculture department apart from the existing initiatives
can encourage recording the traditional crops and methods of farming
and standardizing them for the benefit of the state. The Housing and
Urban affairs departmentcan explore climate resilient housing solutions

for communities of Assam especially settled in char-chapori areas, slopes
of hills and in the river island of Majuli. The chang ghar which is
constructed by many communities settled near rivers can be considered
a prototype. It can be further improvised and adopted by other relevant
communities as well (PwC & ORF 2023).

Separate ground personnel/community level committees/workers
to overlook the implementation of the local action plans for climate
change may be further helpful. Like the ASHA workers appointed
under NHM, Jeevika Sakhis for NRLM and Anganwadi workers for
ICDS, there should be certain identified climate warriors who can
look after the implementation of climate action plans, link the district
and state officials to the local governance structures and help in overall
decentralization of climate adaptation efforts.
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Introduction
The term eco-criticism is derived from two Greek words, Oikos

and Kritis. The meaning of “Oikos” is “household”, a tie of three-
nature, human, and spirit. And the other word, “Kritis” means to judge,
“the arbiter of taste who wants the house kept in good order”
(Howarth: 163). Basically, it is the interdisciplinary reading of a literary
text relating to ecology and the environment. It is the scientific analysis
of the environmental issues and to find out a possible way out for the
development of the environmental ambiance. The term eco-criticism
was first used by William Ruckert. In the 1990s, two seminal books
entitled The Ecocriticism Reader (1996) by Cheryll Glotfelty and
Harold Fromm and The Environmental Imagination (1995) by
Lawrence Buell published and practically heralded the terminology
‘Eco-criticism’. In America, Cheryll Glotfelty is the acknowledged
proponent of Ecocritics. Ecocriticism has initiated the interest for the
last three decades as it is coupled with the interrelations between
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human beings and the natural environment. But the last part of the
twentieth century has aroused a new universal hazard that is green
disparity and ruin. Ecocriticism is the result of this new idea and
awareness that in the recent future there will be scarcely anything
attractive in the natural world to converse about unless we are cautious,
careful from right now about our mother earth.

Of late, earth is approaching a catastrophe as the spectre of the
climate crisis is hanging over our head relegating all of us to a mode
of emergency where the utmost criteria is to save ourselves anyhow
from this ordeal. The flora and fauna on the earth are finding a massive
setback as climate change has been approaching towards its acme
which is irredeemable. Earth is slowly dying down as several species
are going to be extinct, the temperature of both the air and the water
is soaring day by day, plastic pollution has choked the throat of the
environment and slowly and silently we are approaching in the
Handcuffed to Nature 105 direction of another world war and that
will be fought among us due to the dearth of water and other natural
resources. Different species of the next generation will face an
imminent crisis of survival. To gain profits, greed-mongering and
politically motivated powerful business tycoons are bringing crisis by
destroying the climate and this environmental slaughter has never
been properly assessed.

Till now, the authors, novelists are not vocal about global warming
and its impact on life on this planet probably because the authorial
imagination doesn’t capture the storms, thunders, cyclones, tornadoes,
floods as because they don’t make a plausible ground for the emotional
endeavour. The stories of these natural calamities do not come into
the periphery of serious literary fiction and are relegated to the other
literary genres as fantasy writing and science fiction, rather the
limitations of the ‘literary novel’ are to highlight ‘individual moral
adventure’ thereby dissociating the mental state from the susceptibility
of its physical state, as it hardly allows the climate to aggressively
encroach upon the customary routine and normal concern of a human
being it prefers to portray. Here the author contends that the
contemporary novel by utilizing the narrow parameter of time and

space which could rarely surpass more than a human’s lifespan. But
Amitav Ghosh is a distinguished writer and a climate change activist.
He has got a different outlook and is seriously concerned about the
imminent danger and his non-fiction The Great Derangement:Climate
Change and the Unthinkable (2016) is proof of that. This entire
work is concerned with climate change, the shocking effect of the
changing weather patterns of the world and with a cutting insight, he
analyses the limitations of history, politics, and literature to grab the
magnitude of this climate change. This nonfiction The Great
Derangement: Climate Change and the Unthinkable (2016) began
as a collection of lectures in the name of the Randy L. and Melvin R.
Berlin Family Lectures and was delivered at the University of Chicago
in 4 parts, starting from 29th September to 7th October 2015. Basically,
the topic of degradation and destruction of the environment and the
position of Asia in world history have woven the context of Ghosh’s
fiction. It concentrates on the nexus between economic imbalance
and annihilation of the ecology and environment.

Objective
The objective of this paper is to make a detailed study of the

ecocritical aspect of The Great Derangement: Climate Change and
the Unthinkable.

Analysis
The analysis will focus on how Amitav Ghosh’s eco-narrative

portrays the description of “greening post colonialism” as propounded
by Graham Huggan and Helen Tiffin in Postcolonial Ecocriticism.
This nonfiction highlights within the sphere of postcolonial eco-criticism
and provided a different method of eco-narrative in contrast to eco-
activism, eco-tourism, etc. Moreover, Material Eco-criticism focuses
on the material phenomena which are tied to a great chain of profit-
gaining business agencies and can be read and understood as forming
a story or a narrative. “Developing in bodily forms and in discursive
formulations the stories of the matter is a material mesh of meanings,
properties, and processes, in which human and non-human players
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are interlocked in networks that produce undeniable signifying forces”
(Io vino, 1-2).

Amitav Ghosh’s non-fictional enterprise is certainly an example
of post-colonial eco-criticism that concentrates on the preservation
of the bio-diversity and the hypocritical hollow rhetoric of eco-business.
It also “highlights how postcolonial literature is rich in discursive
formulations and the stories of narrative matter replete with their
material mesh of meanings that can serve as signifying forces”
(Vincent 2). Amitav Ghosh reasserts a new space of postcolonial
identity through eco-narrative. This nonfictional prose enables us to
identify and articulate resistance against colonialist and materialistic
power. Ghosh ponders over the fact that the present generation is
deranged. Here the author has probed the incapability of the current
generation to understand the extent and aggression of the climatic
degradation and postulates that it should be mirrored in the current
literary texts, politics, and history. Amitav Ghosh posits his ecocritical
fiction on the face of natural peril and peculiarity of the weather and
shows that fiction is the best medium to deal with the pressing task of
our time troubling the issue of climate change out of its scientific
arena of meteorological studies to much broader areas of human
culture and studies. Amitav Ghosh delves deep into the snarled nexus
of the carbon economy and unfolds the reason behind the climatic
change as an over-dependence on fossil fuels. It’s a kind of
derangement for us to say we desire a new different world but hardly
try to change the deeds to make it realized perfectly. As per
Handcuffed to Nature 107 Ghosh, the ‘derangement’ alluded to in
the title means an advancement towards climatic disaster without
any attempt to mitigate it and we just can’t imagine what the
unprecedented future holds, some portion of the essay is devoted to
the imagination with a connection of rationalistic approach of the
twentieth century novel with a scientific temperament.

The first part is a long chapter entitled “Stories” where he
indicates the literary community for their collective failure to claim
the issue of climate change as the ‘principal preoccupation’ of serious
novels. He assumes that global warming will affect in such a massive

way that the sea level will rise and it will devour the Sundarbans and
the low-lying cities like Kolkata, Bangkok. Today’s unthinkable
connoisseur of art and literature will have to face an entirely
transformed world for the legacy of the inheritors. And failing to search
those, he thought what could be their expressions; rather they would
conclude that ours was a time when most of the art and literary forms
were tied to the means of suppression and cover-ups that barred all
of us from identifying the reality of the actual predicament. These
folks, as per Ghosh’s vision of the ‘readers and museum-goers’ looking
for and to understand how the authors of today deliberately hide away
from the realities that certainly led to their descendants’ terrifyingly
bleak and dreary planet. With this viewpoint, Amitav Ghosh investigates
the ‘customary frames that literature has applied to “Nature” (32)
and ended up with utmost sorrow, that events like the transformation
of climate change are too powerful, uncanny, serious, and dangerous
to vie with the refined and sophisticated fictional language. Moreover,
the essential terminologies are uncouth to listen to. Vocabulary like
‘petroleum’, ‘fossil fuels’, ‘bitumen’, ‘naphtha’ and ‘tar’, evoke a
kind of nauseating feeling. Ghosh’s ultimate winding up is that a new
fusion of literary style will materialize and that may change the very
act of reading. Here his revelation is that like ‘the vast majority of
human beings,’ (54) his life is steered not only by cause and motive
but by ‘the inertia of habitual motion (54).’ Despite this, “Stories” is a
captivating literary contemplation about the environment and the
canons of literary and science fiction including western classics as
well as less known works of art from around the world.

This first part of this nonfiction engages on the motif of the
climate crisis with the following views on non-human interlocutors
like rising seas, storms, etc. Then these non-human aspects influence
the thought process of the human beings which grows a massive
interest to re-centre these non-human aspects. Then the uncanny
intimacy of the humans with the non-humans is discussed, and then
comes the instability of human existence. Then the author analyses
the perplexity of the predator, the realization of the European
Enlightenment along with the middle-class expectations and revisions
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of thought process. Amitav Ghosh’s contention is to analyze the
conversion of the attitude towards nature and it is exemplified by the
fact that human beings have started believing that planets and asteroids
were inert merely three centuries ago. We are forced to awake “to
the recognition of a presence” (6). It had moulded our lives. He writes
that “the energy that surrounds us, flowing under our feet and through
wires in our walls, animating our vehicles and illuminating our rooms,
is an all-encompassing presence that may have its purposes about
which we know nothing” (6-7). Awareness was forced upon us to be
near to the non-human presences with the portents of alteration
especially in the landscape “in the receding shoreline and a steady
intrusion of saltwater on lands that had previously been cultivated”
(7) or in the escalating level of toxic carbon in the air and atmosphere
was “rewriting the destiny of the earth” (8) in this 21st century. Amitav
Ghosh asserts that the landscape is “demonstrably alive” (7) as the
protagonist in a “stage for enactment of human history.” (8)

 Part two of the book exemplifies the historicized psyche
captured in a world that keeps on historicizing itself, in this circumstance
the past is persistently being outdated and human beings depend on
the flawed technology to make out the sense of things. The historicized
psyche naturally confesses the importance and priority to history and
designates the superiority of historical division and knowledge. This
has been exemplified by the terms which Ghosh uses like ‘arc’,
‘trajectory’, ‘pattern’ and ‘process’. One has to remember how we
came into existence and where we exactly are. In this part of the
book, he tries to identify capitalism as a principal driver of climate
change. Ghosh widens and intensifies the argument by staying away
from the usual Eurocentrism with a Handcuffed to Nature 109 warning:
‘the continent of Asia is conceptually critical to every aspect of global
warming: its causes, its philosophical and historical implications, and
the possibility of a global response to it (87).’ It directs us to a
remarkably callous and inconsiderate situation including saline water
having devoured up more than a million acres of fertile agricultural
ground in Pakistan because of the massive exploitation of the Indus
resulting in its obstruction and free-flowing to the sea. India is on the

brink of disaster where the country’s most fertile land of nearly six
thousand square kilometers may be inundated due to the rise of the
sea-water level resulting in the forced migration of about 50 million
people and the same may cause havoc in Bangladesh as well resulting
in the evacuation and resettlement of approximately 75 million people.
Apart from these perils, another concern of desertification of the
arable lands in India and China has been cited by the author. China
has incurred an annual loss of $65 billion due to the desertification of
the fertile land (89). Moreover, the author emphasizes the acute and
accelerating water crisis in the Asian continent as 47% of the world’s
total population resides here. Amitav Ghosh shows the essential
disparity between the drying up of Ogallala Aquifer in the US and
those that exist in north China and shows that only 2 million people
depend on the Ogallala in the US, whereas the dependency of people
in China is almost about 214 million. He not only mentioned the Water
Diversion scheme from North to South but was designed to change
the dependency on groundwater in the North and to lessen its dryness
and barrenness. He referred to these statistics only to emphasize the
comparative impact of the two dams as per dependency of the
population.

These are a few instances of the crisis of global warming. Ghosh
emphasizes by saying that only in the beginning of 1980s, Asia’s
swelling process of industrialization ‘brought the climate crisis to a
head (91) [as] the only continent where the magnitudes of the
population are such that they can move the planet (92).’ The callous
reality of Asia makes it plain and simple that: “every family in the
world cannot have two cars, a washing machine, and a refrigerator
… because humanity would asphyxiate in the process. Asia has also
laid bare, through its silence, the silences that are now ever more
evident at the heart of global systems of governance. (92)

In 1928, Gandhi also had anticipation of this and warned that if
we had the three hundred million industrialized as the west has, then
“it would strip the world bare like locusts (111)” again U Thant, the
Burmese statesman, grieved over the fact that ‘smog across our
poisoned waters’ since we ‘ran out of foresight and air and food and
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water and ideas [and] went on playing politics’ until the world collapsed
(113). Ghosh is distressed and bewildered about the cultural world’s
lassitude or incapability to bring in the limelight, the concern of the
transformation of the climate, but he is fully aware of whom to lay
blame for its happening. Every person who is ever born on this earth
has a contribution to climate change which according to him is “the
terminus of history”. The reasons for this climate change like
hurricanes, floods, desertification are ‘the distillations of all of human
history: they express the entirety of our being over time (115).’ The
author caught in between this historicized perception, employs the
term ‘Anthropocene’ which means the ‘age of man’ as an idiomatic
use to designate the annihilation of terrestrial and climatic disorders.
This coinage signifies a new geo-historical epoch and by using it Ghosh
assigns to an account of augmentation of human expropriation of this
earth. Anthropocene is the current geological age, viewed as the period
during which human activity has been the dominant influence on
climate and the environment. It is the latest historicization that
formulates the existence of humans as a thing of the past.
“Anthropocene presents a challenge, not only to the arts and the
humanities, but also to our common sense understanding and beyond
that to contemporary culture in general” (135).

In the last part, numbered III, “Politics”, Amitav Ghosh again
mulled over the shocking reality of apathy by the creative community
to introspect on the imminent danger of earth and atmosphere, we
are already put in. Only a handful of writers like Margaret Atwood,
Doris Lessing, Barbara Kingsolver, Mc Carthy, Boyle have evoked
something about the world environment. Amitav Ghosh sensed this
apocalyptic doom and includes himself among this category of writers.
With a morose heart, he observes that the issues relating to religion,
gender, caste have been taken up for discussion with priority but the
issue of environmental disaster has been relegated to the rear as a
political issue in South Asia. He questions whether the reason is for
individual concern rather than the collective moral Handcuffed to
Nature 111 adventure. Ghosh uses the word ‘trapped’ (135) in an
individualizing imaginary as we are the dwellers of the Great

Derangement. Here, the prevailing importance of numerous politicians
is given to connect strategies to control or to wage a war against
climate change as an assault on ‘our way of life’ (137). The crazy
happening continues with endless consumption of oil as fuel making
the debate more political than realistic. Present-day politics has almost
no command to duly address ‘the commonweal and to preoccupy in
joint action for the sake of humanity’s survival. According to him,
‘extreme weather events (floods, droughts, heave waves) will
increasingly disrupt food and energy markets, exacerbating state
weakness, forcing human migrations, and triggering riots, civil
disobedience, and vandalism’ (140).

Ghosh cites that only America’s military front which is the
single biggest consumer of fossil fuels is now vigorously seeking
and searching for an alternative energy route. Perhaps, Ghosh
tries to point out if the army front has considered all aspects of
the transformation of climate activism and appropriated its strategy
to form a policy of action by using vigorous campaigning to bring
about ideological change regarding climate, then why not we?
Moreover, in this calamitous condition, “Ghosh finds a ray of hope
and, astonishingly, it is Pope Francis’ letter, Laudato Si: On Care
for Our Common Home, which he contrasts favourably with the
Paris Agreement on climate change. Both are published in 2015
and are grounded in an acceptance of the science of climate
change” (Abbott 371).

Climate change is wearing away conceptions of indisputable
human authority over the earth and propelling us to mete out the
possibility of universally achieving the belongings of materialistic
middle-class life. ‘This conception of human flourishing into which
we have been beguiled is consuming itself’ (Leskanich). In this part,
Ghosh condemns the narrow opinion of political concern and Ghosh
doesn’t merely advocate a technocratic ‘fix’. In searching for a vague
hope in the ‘sacred’, he thinks that the ‘religious world views’ might
inspire mass movements and will subsequently rise above any
individual and nation-state.

In all his writings, Amitav Ghosh explores the challenge that
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civilization is confronting in the age of Anthropocene, a new geological
era that dawns on humanity a new role to play for reshaping and
reorganizing the globe and preserving it for the generations to come.
According to him, human beings as ecological agents change the most
basic physical processes of the Earth and at the same time,
Anthropocene presents a challenge to our commonsense and
understandings. Still, we find it hard to deal with climate change.
Amitav Ghosh argues that “the climate crisis is also a crisis of the
culture and that of the imagination”. He desires that the authors of
the present generation should discover fresh types of literature and
art that divulge the dilemma at hand. Ghosh while presenting his
understanding and experience says, “…… these are, of course, nothing
other than instances of exception… ….it is through this mechanism
that worlds are conjured up, through everyday details, which function
‘as the opposite of narrative’” (183) and again he is reminded of the
fact that “we are confronted suddenly with a new task: that of finding
other ways in which to imagine the unthinkable beings and events of
this era” (197). Ghosh’s literary output is related to the schemes of
environmental and social advocacy and serves as “a catalyst for social
action and exploratory literary analysis into a full-fledged form of
engaged cultural critique” (Huggan and Tiffin 12). The Great
Derangement tells us about our relationship with the earth which cannot
be entirely and truly described within the traditional western scientific
paradigm. We, as the readers meet an array of voices that articulate
the troubles and tribulations that the globe is confronting today and
determine an abundance of topics that vociferates the urgent need to
emphasize and implement a “green” paradigm free of racial and social
prejudices and injustice.

Conclusion
This attempt to mingle up environmental advocacy and aesthetics

of imaginary fiction is one of the attributes of the postcolonial eco-
criticism that looks for an endorsement of environmental and societal
integrity and justice in the postcolonial world today. This non-fiction is
an anxious and upsetting reminder that without a pressing, sustained,

and universal change in human attitude and behaviour, we, the ill-
fated species on the earth will be doomed and will be the survivors
with immeasurable horror and dismay. Amitav Ghosh envisions the
“postcolonial Green” that Handcuffed to Nature 113 campaigns for
the transformation from ‘red’ to ‘green’ politics and the need to play
the role of responsible inhabitants with a belief in global justice and
sustainability on our planet.
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Introduction
Collective wisdom won out, and the world community recognized

the seriousness and gravity of the concerns related to climate change,
global warming, and sustainable development (Ali et al., 2021). This
was demonstrated by the Paris Agreement and the 2030 Sustainable
Development Goals (SDGs) Agenda. Since then, there have been
numerous and complex tactics, tools for policymaking, and legislative
initiatives to encourage climate action to meet the goals of sustainable
environmental development. Green finance (GF) is one of the crucial
moving parts toward the directions of sustainable development. The
latter describes any structured financial activity that guarantees a
more favorable outcome for a sustainable environment. Green funds
both increase the likelihood of green and environmentally beneficial
initiatives and enable projects to have unfavorable environmental
effects (Zimmerman et al., 2019). Additionally, green credit policy
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tools are essential for achieving carbon neutrality and the carbon peak
since they support green businesses (Ding et al., 2022). Globally, the
demand for GF has expanded at an unprecedented rate. However, it
is crucial to identify and assess the factors that contribute to Green
Finance growth, particularly in emerging and developing nations.

Depending on the context, the terms “sustainable finance” and
“climate finance” are interchangeable with the more general word
“green finance.” According to the UN Environment Program, “green
financing” aims to boost financial flows from the banking, microcredit,
insurance, and investment sectors from the public, private, and non-
profit sectors to priorities for sustainable development. The G20 refers
to “green finance” in a broad sense as the considerable change in
financial flows required to fund programs that benefit the environment
and society by reducing pollution or addressing climate change.

According to Berensmann and Lindenberg (2019; Ozili, 2021a),
“green finance” is the acquisition and use of funds for projects that both
safeguard the environment and provide a reasonable return to investors
or lenders. In order to achieve the Sustainable Development Goals, green
finance aims to enhance the volume of financial flows from financial
institutions to economic agents engaged in projects and activities that
protect the environment (Lee and Baral, 2017; Force, 2015).

Literature Review
The need to reduce the damage to the environment brought on

by fossil fuel emissions has prompted calls for divesting from fossil
fuel operations and a shift to investing in low-carbon initiatives and
activities that protect the environment sustainably (Bergman, 2018;
Cleveland and Reibstein, 2015). This call has both domestic and global
implications. At the national level, numerous nations, including Canada,
Japan, Mexico, and the United Kingdom, have released policy
declarations to raise citizens’ understanding of the hazards associated
with climate change and the detrimental consequences of fossil fuel
emissions on the environment. Internationally, nations have ratified
the Paris Agreement, a legally binding agreement on reducing global
warming (Dimitrov, 2016; Blau, 2017). (Rogelj et al., 2016; Hoegh-

Guldberg et al., 2018) The Paris Agreement aims to keep global
warming to below 2 or 1.5 degrees Celsius. The participants of COP26,
also known as the United Nations Conference of the Parties on Climate
Change, have also pledged to cut greenhouse gas emissions. A
significant amount of financial resources must be raised in order to
fulfill the Paris Agreement goal and the COP26 mission (Tollefson,
2018). Green finance and green financial instruments are frequent
names for these financial resources. To support the demands of a
modest but expanding green economy, the shift to “low carbon” or
“environmentally friendly” economic activity calls for unique finance
(Dikau and Volz, 2021; Lamperti et al., 2019; Sachs et al., 2019a).
Green economy proponents have suggested “green finance” as a
way to meet the financing needs of individuals, organizations, and
governments involved in initiatives and endeavors that sustainably
protect the environment (Mohd and Kaushal, 2018; Falcone and Sica,
2019; Soundarrajan and Vivek, 2016). For people, businesses, and
governments eager to pay and participate in environmentally friendly
or low-carbon activities, green finance is a recent concept that provides
an alternative funding channel (Huang et al., 2019). The distribution
of funds for environmental preservation (Wang and Zhi, 2016), the
flow of funds to sustainable trade and investment activities (Eyraud
et al, 2013), low-risk financing (Taghizadeh-Hesary and Yoshino,
2019), and the creation of green investment and financing instruments
(Sachs et al, 2019a) are some advantages of green finance. Despite
these benefits, it’s important to understand that green financing is
only one part of sustainable finance for sustainable development. Other
possibilities for sustainable financing exist besides green finance,
including social finance, blue finance, and digital finance (Ozili, 2021a).

Objectives
The objective of the paper interelia discusses the following

objectives:
1. To study about the status of Green Financing in India
2. To analyse the practices of Green Financing in the electronic

vehicle segment of India
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Methodology
The research is based on secondary sources and relevant data

and information are collected from different government agencies
and banks published reports on green financing. Moreover data are
also collected from different journals published research articles.

Definitions of green finance
There are several ways to define green finance. Green finance,

according to Lindenberg (2014), involves the financing of both public
and private green initiatives., according to Ozili (2021a), is the funding
of initiatives that advance environmental sustainability while producing
economic returns. Green finance is defined by Wang and Zhi (2016)
as financing that combines economic growth and environmental
preservation. According to Lindenberg (2014), green finance includes
all investments in products and services that benefit the environment
as well as investments in initiatives that lessen harm to the
environment and the climate. In terms of public policy, green finance
also refers to funding government activities and projects that promote
environmental protection or the reduction of environmental harm
(Lindenberg, 2014). Green finance, according to Bahl (2012), is the
funding of projects that lessen pollution as well as environmentally
beneficial activities and green technologies.

Components of Green Finance
Public and private green financing investment encompasses of

government initiatives that support projects for environmental
mitigation and adaptation of .Green Bonds and other structured green
instruments are among the green investment funds and products
available.

Green banking techniques include online banking, which uses
the internet to offer financial services to users. It encourages
transactions done without paper or currency. For a green mortgage,
the financing allowed for either the acquisition of a green building or
the conversion of an existing structure to a green building. Energy-
efficient equipment can be purchased and installed at home with the

help of a green home equity loan... For the purchase of non- or low-
emission automobiles, green car loans provide lower interest rates..
Loans for alternative fuel cars and fuel infrastructure are available
and some financial   incentives  are offered and loans for converting
current vehicles are also available to use cleaner and more
environmental friendly energy. Green insurance, specifically for
automobile sector  the cost of the premium is determined by the
number of miles driven by the automobile. This reduces the needless
use of private vehicles and helps to safeguard the environment. Green
business insurance includes financial incentives for business owners
to replace or rebuild damaged structures using eco-friendly materials.
Eco-friendly house insurance offers insurance coverage as well as
technical and maintenance support for renewable energy power
systems. By giving a portion of the premiums collected for programs
aimed at reducing carbon emissions, green travel insurance makes
up for the environmental harm caused by the carbon dioxide emissions
that occur while a person is traveling. A portion of the insurance
company’s proceeds from green life insurance will be donated to
environmental programs. Carbon protection provides protection from
weather-related dangers for the planted woodlands.

Source of Green Finance
Governments as in the apex level, the state and local levels

generally contribute to the green financing by providing subsidy to the
green product beneficiary.  Financial firms and banks that prioritize
environmental protection and community improvement in order to offer
financing as green finance extended low rate loans to the customer
of green products.  Here, non-profit organizations with an emphasis
on the environment protection seek to encourage green company
investments, thus they’ll also provide green financing.

Green finance research in India
According to Jena and Dhruba (2020), there is an increasing

need to educate India’s banking industry on the value and advantages
of green financing. In addition, they contend that a concerted, market-
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driven cooperative effort is required, beginning with a clear definition
of green finance, to speed up the flow of green money into India.
Making rules to encourage green finance and enacting penalties for
investments with high carbon footprints are other attempts.

India’s Policy on Electric Vehicles
In order to lower the price of hybrid and electric vehicles and

promote their uptake on the market, the National Electric Mobility
Mission Plan (NEMMP) 2020 was established in 2012 and includes
the Faster Adoption and Manufacturing of Hybrid and Electric Vehicles
(FAME) incentive program, which was introduced in 2015. The FAME
program provides a discount off the sticker price of passenger
automobiles. For light hybrids, these subsidies vary from INR 11,000
to 24,000, for strong hybrids, from INR 59,000 to 71,000, and for
electric cars, from INR 60,000 to 1,34,000 (about). Buses, light-
commercial vehicles, two-wheelers, and three-wheelers can all receive
subsidies.

The subsidy provided by the FAME plan is not the only incentive
program that affects the Indian market for hybrid and electric cars.
Hybrid and electric cars receive preferential treatment under tax
incentives from the Central Government of India and various state
governments, including the National Capital Territory of Delhi (NCT
of Delhi). According to recent comments made by finance minister
Nirmala Sitharaman during the presentation of the union budget 2020,
the government has increased the import duty on them in order to
boost the development of electric cars in India.

Overview of the India Electric Vehicle (EV) Financing Market
Equated Monthly Installments (EMIs) are a sort of loan that allows

consumers to select the electric vehicle (EV) of their choice and pay
for it over the course of a defined duration. Customers may purchase
an electric vehicle (EV) for personal or commercial usage using finance.
On the registration, though, the owner or business must be named. The
lifespan of an EV loan is quite flexible, allowing customers to choose
the period that best suits their needs. A car loan for an electric vehicle
might have a period of between 12 and 96 months.

India Electric Vehicle (EV) Financing Market Pros and Cons

Deepening Penetration of Electric Vehicles
One of the largest markets for EVs has emerged: India. The

domestic EV market in India will expand at a 49% compound
annual growth rate (CAGR) between 2022 and 2030, reaching 10
million sales annually by that time, according to the Economic
Survey 2023. In 2022, India registered more over half of its three-
wheelers, demonstrating how common EVs have become. The
primary driving force behind the expansion of India’s electric
vehicle (EV) financing business is now being identified as the
growing demand for EVs.

High Cost Associated With Electric Vehicle Financings
In India, the EV finance market is unregulated and has variable

interest rates. Additionally, loans for electric scooters have interest
rates that are 4% higher than loans for equivalent devices powered
by gasoline. Higher interest rates, shorter loan periods, lesser
penetration, and larger monthly payments are a few of the main
negatives of electric car financing that keep customers from choosing
this choice. This poses a serious obstacle to the growth of the electric
vehicle (EV) finance business in India.

Indian Electric Vehicle (EV) Financing Market Impact of
COVID-19

The industry for financing electric vehicles (EVs) in India
saw a growing slowdown because to the extraordinary COVID-
19 outbreak. India has mostly experienced economic disruption
and mortality as a result of the corona virus outbreak. In FY2021,
India’s GDP decreased by 5.5% as a result of the epidemic. Due
to a labor scarcity and a drop in consumer spending power, the
production and sales of vehicles, including EVs, fell dramatically
during the epidemic. As a result, the demand for EV financing
declined significantly, which had a detrimental impact on market
expansion.
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India Electric Vehicle (EV) Financing Market – By Type
New Vehicle
Used Vehicle

The market for financing electric vehicles (EVs) in India is divided
into two types: new cars and secondhand cars. The finance market
for electric vehicles (EVs) in India is dominated by the new car
category. The benefits of buying a brand-new car include the newest
safety and fuel-efficient technology, such as navigation systems,
collision warning sensors, etc. The cost of buying new electric vehicles
is made more reasonable by the incentives offered by many firms
that finance electric vehicles for new car loans as well as other
advantages like low or zero percent interest rates.

Market for Financing Electric Vehicles (EV) in India - By
Source

OEMs
Banks
Credit Union
Financial Institution

raise the loan rate as compensation for its aid in the transaction if
financing is arranged in advance.

India’s Market for Electric Vehicle (EV) Financing, By Vehicle
Passenger Cars
Commercial Vehicles
Two-wheelers
Three-wheelers

The passenger car, commercial vehicle, two-wheeler, and three-
wheeler segments make up the India electric vehicle (EV) finance
market. The market for financing electric vehicles (EVs) in India is
dominated by the two-wheeler category. The category is rapidly
expanding as a result of India’s strong and growing demand for two-
wheeled electric vehicles. 3,27,900 electric two-wheelers (E2W) were
sold worldwide in 2021–2022. The Society of Manufacturers of Electric
Vehicles (SMEV) reported statistics showing that in FY2023, 1.2 lakh
low-speed (LS) e-scooters with peak speeds under 25 km/h were sold.

Competitive Landscape
State Bank of India, Union Bank of India, ICICI Bank, Axis

Bank, IDFC FIRST Bank, Tata Motors, Poonawalla Fincorp Limited,
Karur Vysya Bank, Hero Electric Finance, and Mahindra Finance
are significant participants in the India electric vehicle (EV) finance
sector. These businesses use a variety of tactics, such as partnerships,
joint ventures, license agreements, mergers and acquisitions, and the
introduction of new products, to increase their market dominance
even more.

The Financing Market for E-Vehicles in India
During the forecasted period of 2023 to 2029, increasing EV

adoption and the accessibility of EV financing alternatives are
anticipated to drive the growth of the India EV financing market.

Recent Developments
RevFin, a financing company for individual EV drivers with

headquarters in Delhi, announced in October 2022 that it has secured

According to the source, banks, credit unions, OEMs, and
financial institutions make up the majority of the India electric vehicle
(EV) finance industry. The largest market share belongs to the banking
sector. Banks are the preferred source of EV financing for Indian
consumers because to their cheap interest rates when compared to
other options. Prior to visiting an EV dealership, customers may be
able to save more money by contacting a bank directly because doing
so allows them to compare financing rates. A dealer is less likely to
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USD 10 million in investment in a Series A round using a combination
of debt and equity money.

EV Financing Market in India: Industry Trends & Forecast
Report, 2029

The market for financing electric vehicles (EVs) in India was
projected to reach USD 1.94 billion in 2022. The India electric vehicle
(EV) finance market is anticipated to develop at a CAGR of 15.54%
between 2023 and 2029, reaching a value of USD 5.25 billion by that
year. Rising consumer interest in electric vehicles (EVs) and various
awareness efforts around the country conducted by numerous
important industry players are major growth factors for the India EV
finance market. Customers prefer more costly automobiles, and those
searching for discounts are favorably impacting the demand for
financing for these vehicles as the nation’s EV sector gets more
structured.

In every passing month India’s electric car growth narrative
gets stronger. According to the government’s Vahan website’s most
recent retail sales data as of September 4, total sales are just 58,913
EVs short of the record-breaking 10,24,781 EV sales for the full
calendar year 2022. Total EV retail sales from January to August
2023 will total 965,868 units, a significant 65% year-over-year increase
from January to August 2022’s total of 585,781 units.

The first year when EV sales in India surpassed one million
units was CY2022. Given that the country sold 4,024 EVs per day on
average from January to August 2023, or 120,733 units per month,
the CY2022 record should be surpassed in the first two weeks of
September 2023, which is less than nine months into the current year
and a sign of the nation’s accelerating EV demand. This is despite
the fact that India’s holiday season has already begun and that numbers
should continue to rise in the coming months.

The 126,466 retail units sold in August 2023 was the 12th
consecutive month that EV sales exceeded the 100,000-unit threshold.
The sales momentum continued after the milestone was first reached
in October 2022 (117,200 units), and it continued through all eight
months of CY2023, reaching a peak in May 2023 (158,369 units). It
also continued in November (121,602) and December (105,003). The
sales have increased this year, sustaining significant double-digit
growth, as seen in the data table below.

RETAIL SALE OF THE INDIA ELECTRONIC VEHICLE
INDUSTRY IN THE FIRST 8 MONTH OF CY2023

Category Jan Feb Mar Apr May Jun July Aug Total

2Ws 64,688 66,083 86,328 66,855 1,05,494 46,028 54,508 62,455 5,52,439

3Ws 34,332 36,033 45,285 38,052 44,637 48,026 53,726 56,746 3,56,837

PVs 3,442 4,768 8,842 6,029 7,714 7,953 7,708 6,750 53,206

Goods 137 163 340 304 227 219 219 264 1,873

Buses 96 87 74 84 271 200 133 247 1,192

Others 172 81 25 9 26 3 1 4 321

Total 1,02,867 1,07,215 1,40,894 1,11,333 1,58,369 1,02,429 1,16,295 1,26.466 9,65,868

Data: September 4

In the first eight months of CY2023, India’s EV sales
reached a record 965,868 units.

India EV Inc. expects to break CY2022’s record sales of 10,
24,781 units in the first two weeks of September and reach a million
units for the second year in a row. The difference by the end of
August 2023 was only 58,913 units. PVs, CVS, and retail sales of
electric two- and three-wheelers are all disclosed with company-
specific statistics.
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The 126,466 retail units sold in August 2023 was the 12th
consecutive month that EV sales exceeded the 100,000-unit
threshold. The million-sale milestone is anticipated to be reached in
September.

Monthly EV sales in the past 10 months had fallen to their
lowest in June (102,429 units), but the recovery is underway as
seen in the improved July (116,295 units) and August (126,466 units)
numbers. This is evidence that the maturing Indian EV market,
particularly for electric two-wheelers, has absorbed the sharp 25%
reduction in the FAME II subsidy for e-two-wheelers, which kicked
in from June 1.

Conclusion
Automobile or vehicle segment in India is a very well structured

and giant component of India’s Industry sector. It has deepest
penetration in all across the country. But , however majority of this
segment run and operated by petrol, diesel and other gasoline products,
which means a large amount of carbon emission to the environment.
To achieve the goal of sustainable development low carbon emission
utilities must have a preferable chance for promotion and development.
The green financing concept adopt the policy preferably invest and
finance the utilities having low carbon emission rate or it tries to curb
the tendency of higher emission. India’s electronic vehicle segment
was showing a positive growth rate in recent years but not as per
expectation. The E- Vehicle sector in India generally confined to low
cost commercial and personal vehicle, however some metros tries to
ply heavy busses operated through E-System. Oil India Limited recently
tries to procure E- Buses for their usages. The tendency of procuring
low cost electronic vehicle may not the ultimate solution. Customers
must have the choice. In this respect Indian e-vehicle producers shall
try to lowering down the high cost luxurious e-vehicle or government
and other statutory bodies may arrange some sort of incentives and
relaxation in registration or taxation process to motivate the e-vehicle
procurement tendency.
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Introduction:
Climate change refers to unexpected change in weather

condition. When temperature and weather patterns change
unexpectedly not favourable to the nature or living organisms it’s
known as climate change. Climate change is not confined to a
particular area or region. Its impact spreads over the world. Climate
change also impacts on the livelihood of beekeepers. Those who
practice apiculture are known as beekeepers. Unexpected change in
weather condition deeply affects the life of bee which results in the
adverse affect on the livelihood of beekeepers.

In the 2022 report, the IPCC asserts that intensifying climate
change has already pushed millions of people into acute food insecurity
and predicts that agrifood systems will also be affected in the longer
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term due to, among others, drought stress, altered seasonality, heavy
rain events and increasing mean temperatures (IPCC, 2022). These
are examples of direct effects of climate change on agricultural
systems, whereas indirect effects are felt through the climate change-
induced fluctuations in other (plant and animal) species that are key
for (agricultural) biodiversity, such as pests and their natural enemies,
soil organisms, and pollinators (FAO, 2015, FAO, 2019). Indeed, more
than a third of global crop production depends on insects for pollination
(Powney et al., 2019), with bees being key pollinators and honey
bees (Apis mellifera) being commonly used for agri- and horticultural
crop pollination (Potts et al., 2016) besides the production of apiary
products such as honey, pollen, royal jelly, and beeswax.

Climate change can affect the beekeeping sector in a variety
of ways, and a common impact is the altered availability of food
resources. Rising temperatures can cause disruptions in the flowering
seasons of many floral species, by either shifting the starting date or
by shortening/lengthening the blooming period (Bartomeus et al.,
2011; Langowska et al., 2017; Medina-Cuéllar et al., 2018). Since
the foraging activity of honey and wild bees is also regulated by
temperature, these shifts may cause temporal mismatches between
the pollinators’ activities and their floral food resources (Memmott et
al., 2007). Furthermore, certain areas may become unsuitable for
certain types of plants, leading to spatial mismatches between plants
and (honey) bees (Castellanos-Potenciano et al., 2017). While honey
bees are foraging generalists - i.e., they feed on a wide range of floral
resources (Valido et al., 2019) -, their survival could be threatened by
spatial and temporal mismatches as well. This is because the quality
and quantity, but more importantly, the diversity of their pollen supply
greatly influences their health and survival (Donkersley et al.,
2014; Montoya-Pfeiffer et al., 2021). In addition, more extreme
weather events – be it severe droughts or heavy rainfall – reduce the
overall floral abundance, decrease pollen and nectar production and
availability, and/or deplete the available pollen’s nutritional quality (Le
Conte and Navajas, 2008; Newman et al., 2021; Phillips et al., 2018),
exacerbating this problem. Moreover, some pollinators – including

honey and wild bees - may experience difficulties in adapting to these
changing environments, e.g., due to the fragmentation of landscapes
in the North Temperate Zone (in which most of Europe is located)
(Vasiliev and Greenwood, 2021). Consequently, certain types of honey
are at risk of disappearing as a result, such as acacia honey in specific
regions (Novelli et al., 2021).

Golaghat is a well known district in Assam. Assam is a beautiful
north-eastern state of India out of the eight states. It is full of natural
beauty. The world famous Kaziranga National Park is situated in this
state. Golaghat is an unavoidable part of this park. A lot of foreigners
visit Golaghat every year because of the Kaziranga National Park.
Being under this park Golaghat district is well known inside and
outside Assam as well as India. Initially all of the beekeepers were
farmers but later some of them started practicing apiculture. During
the practice of agriculture their living condition was of very low
standard. They became unable to meet their basic needs. They are
marginal farmers. Almost all of them have less than one hector
land. But later some of them started practicing apiculture leaving
agriculture which accelerates their income. This assists in improving
their living standard. In the context of the impact of climate change
on the livelihood of beekeepers, this case study shows how
beekeeper’s livelihood gets adversely affected. Due to climate change
living environment required for the living of bees decline which results
in the death of bees. As a result honey production decreases which
leads to decline in income of beekeepers. Consequently their livelihood
gets adversely affected.

Objectives:
1. To know the existing scenario of livelihood of beekeepers

in the study area.
2. To explore the impact of climate change on the livelihood

of beekeepers.
3. To investigate problems faced by beekeepers.

Literature Review:
Study on the impact of climate change on the livelihood of
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beekeepers is rare. Most of the climate change related studies or
researches are confined to agricultural production. Vercelli, Monica,
et al in their article “A qualitative analysis of beekeepers’
perceptions and farm management adaptations to the impact of
climate change on honey bees” described about beekeeper’s
hurdles with impact of climate change. Malisa, G., and P. Yanda In
their article “Impacts of climate variability and change on
beekeeping productivity” explained the impact of climate change
on beekeeping productivity. Landaverde, Rafael, Mary T.
Rodriguez, and Jean A. Parrella n their article “Honey Production
and Climate Change: Beekeepers’ Perceptions, Farm Adaptation
Strategies, and Information Needs” explained about the impact of
climate change on honey production.

No any study was conducted on the impact of climate change
on the livelihood of beekeepers in Assam. This study will add
knowledge to the existing worldwide scenario of the impact of climate
change on the livelihood of beekeepers.

Methodology and Statistical Analysis:
This study is based on the case study approach. Both primary

and secondary data were used in the analysis. Bases on the convenient
sampling 100 beekeepers were considered for primary data collection.
Primary data were related to climate change, honey production, age,
sex, livelihood etc. Probit model was used to analyze the impact of
climate change on the livelihood of beekeepers. Data were collected
using closed-ended questionnaire.

Discussion:
Existing Scenario of the livelihood of beekeepers:

The state of Assam has 31 districts. All districts aren’t rich in
beekeeping. Only a few districts are rich in apiculture. Golaghat district
in Assam secures the second position in honey production after Jorhat
district. Golaghat district plays an important role in honey production
which has a major contribution to Assam’s honey production. This
district is mostly rural based and full of forest. This district becomes
an ideal before the rural people of the state.

Table 1: Approximate honey production
of all districts in Assam

Name of Districts Approximate Annual Production
in metric tons

Jorhat 84
Golaghat 79
Baksa 68
Tamulpur 75
Bongaigaon 69
Udalguri 54
Dima Hasao 46
Kokrajhar 53
Chirang 49
Nalbari 67
Barpeta 70
Sivasagar 65
Tinsukia 51
Dibrugarh 61
Kamrup Metro 25
Nagaon 69
Hojai 53
Karbi Anglong 58
Karimganj 62
Darrang 48
Karbi Anglong West 56
Lakhimpur 43
Dhemaji 55
Tejpur 69
Hailakandi 64
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Name of Districts Approximate Annual Production
in metric tons

Dima Hasao 72
Goalpara 67
Biswanath 70
Majuli 56
Charaideo 69
Kamrup 59
Cachar 73
Chirang 69
Dhubri 50
Bajali 56

Impact of climate change on the livelihood of beekeepers:
Due to adverse climate the life of bee becomes challenging.

The number of bee deaths increases day by day with the climate
change. Weather becomes warmer due to climate change which
harms the living of bees. As a result honey production gets lessened.
This leads to decline in the livelihood of beekeepers. Every beehive
consists of a queen which is the central organ itself. With adverse
changes in rainfall, temperature, pressure and humidity bee’s life is at
risk. The probit model was used to analyze the adverse impact of
climate change on the livelihood of beekeepers–

Table2: Impact of climate change on the livelihood of
beekeepers

Parameter Estimates
Source: Govt. of  Assam

The table shows that the district Golaghat secures second rank
in honey production after Jorhat. Initially all of the households of this
district exercised cultivation as the source of livelihood. They highly
cultivated rice. Beside this, they cultivated vegetables mainly for
domestic purpose. Still some of the total population practice agriculture
to meet the domestic need. During the practice of agriculture, people
in this district couldn’t afford their minimum needs which led to their
poverty. They practiced cultivation using traditional strategies. They
faced different problems in agriculture such as lack of adequate
irrigation facility, lack of HYV seeds, not getting institutional credit
facility, improper use of fertilizer, lack of market, not cultivating cash
crops for commercial purpose etc. Besides they don’t have knowledge
on modern agricultural practice. These led to less productivity. They
are also marginal farmers. They don’t have adequate land for
cultivation. To increase income, they later start practicing apiculture
instead of agriculture. This increases their income as well as improves
their living standard. Apiculture is considered more profitable for them
than agriculture as honey is a high demanding product. Consequently
a majority of the people have started practicing apiculture.

Dependent Variable: VAR00002
Model: (Intercept), VAR00001
a. Fixed at the displayed value.

Categorical Variable Information

Source: Survey

In the model livelihood was considered as binary dependent
variable (VAR00002) where 0 represents decline in livelihood and 1
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represents no decline in livelihood. The impact of climate change
was considered as independent variable (VAR00001). In the context
of independent variable 1 was taken as high impact while 2 represented
low impact. About 75% of the beekeepers were agree with decline in
livelihood. The negative coefficient value (-1.148) of independent
variable shows it that the climate change has negative impact on
livelihood of beekeepers. This means that livelihood declines with the
climate change. The model shows that one unit increase in the
independent variable leads to 1.148 decrease in the dependent variable.
It may be said that climate change has direct negative impact on
livelihood.

Problems faced by beekeepers:
Beekeepers in this district have been facing different problems

except facing climate change. Problems are explained below-
 Lack of adequate number and size of wooden box:

They don’t have adequate number of wooden boxes.
Besides the size of boxes is also not adequate. They
need adequate number of boxes with proper size
favorable for bees. But these are not adequately available
for them.

 Not having knowledge about disease of honeybees:
Beekeepers are practicing apiculture without having
knowledge of different diseases of honeybees. They are
not aware of their diseases. This leads to decline of honey
production.

 Lack of scientific knowledge: Beekeepers do not have
enough scientific knowledge about apiculture. Most of them
do not even know how bees produce honey, what they
need for honey production etc.

 Lack of government intervention: Government
intervention is required to develop apiculture. Policies,
strategies, measure etc taken by the government are very
essential to develop and encourage apiculture. But the
government doesn’t respond enough to apiculture.

 Lack of institutional credit facility: They don’t have
access to institutional credit facility which is very essential
to start and develop apiculture. Due to lack of fund a good
number of people don’t able to start beekeeping. Besides
existing beekeepers also fail to develop beekeeping only
because of this reason etc.

These are different problems or issues faced by beekeepers. If
these problems are lessened or taken into consideration apiculture
will highly develop in this district as well as in the state of Assam or
the country. There’s a high potential in this district for the development
of honey production. Non-beekeepers also gradually start beekeeping
in the inspiration of beekeepers. High income earning from apiculture
attracts people a lot to do practice beekeeping leaving the practice of
cultivation as agriculture generates a very low earning. Consequently
beekeepers gradually increase in number in this district day by day.
It’s notable that in the context of Assam the natural scenery is very
rich and favourable for apiculture. This is a significant blessing for
the state.

Conclusion:
From the above study it can be said that apiculture will play an

important role in Assam Economy. Assam is famous for its tradition
of honey bee rearing and honey usages. It has vast resources for
development of apiculture and honey processing which can provide
an alternative source of livelihood option to the farmers. Besides,
there is a vast scope for developing apiculture-based food processing
industry. A major portion of the honey produced in Assam is used in
medicine and the rest are utilized for food. Still apiculture has to develop
rapidly in Assam. This is apparently due to lack of adequate number
and size of wooden box, lack of awareness and scientific knowledge
about disease of honeybees, inadequate policies, poor marketing system
and lack of government intervention etc. Inspired by such achievement
in the beekeeping business many youths in the locality have come
forward to emulate this success.
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Abstract
The ‘climate change event’ is a grave issue of the 21st

century’s environmentalists, ecologist, researchers, policy makers
and the victims of the phenomenon. Climate Change is regarded
as a problem because apart from a few positive impacts, it has
negated the suitable climatic conditions for the survival, well-
being and longevity of human lives. One of the greatest single
impact of it could be-Human Migration. The term ‘climate
refugees’, in context of climate change has not attained a
definition regarding whom to consider and recognize as climate
refugees with regard to their causes  and consequences. Although
sometimes they are regarded as migrants, because of their act of
migration from an unusual climatic conditions in their homeland
to other convenient climatic places, but according to International
Organization of Migration(IOM), there would be around 200
million climate migrants by 2050. Assam is not an exception to
this. It is one state in India, where meteorological causes like
steep temperature rise and pre-monsoon rainfall along with
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anthropogenic factors like deforestation, inadequate urban land
use planning and the demand for agriculture and housing has
led to destabilization of hill slopes. In such context, the climate
change, ecological sensitivity and the carrying capacity of the
landscape is undermined and the rising problem of landslide has
displaced around 1500 hundred people every year, rising in the
landslide prone areas of Assam to safer places. This paper, shall
ponder upon the impact of climate change in Assam by studying
migration due to landslide, taking Guwahati, as the area of study,
based on primary method of data collection.

Keywords- Climate Change, Landslide, Migration, Hilly areas,
Anthropogenic factors

Introduction
When discussion is made regarding the term ‘climate change’,

the topic stimulates different responds from different countries. The
history of discussion on climate change goes back in time than one
might think (Saymour, 2008). Climate change was conceptualized in
ancient times, with knowledge of the subject growing as the technology
to study it improved over time (Weart, 2007). However, generally
speaking, Climate Change refers to long-term alterations in the Earth’s
average weather patterns and climate systems. It is primarily driven
by human activities, particularly the emission of green house gases
such as carbon dioxide (CO2), methane (CH4) and nitrous oxide
(N2O).The gases trapped in the Earth’s atmosphere causes global
warming, melting ice and rising sea levels, bio-diversity loss, ocean
acidification and most importantly transformation of a ‘natural hazard’
to a ‘natural disaster’ causing havoc on the lives and property, as
phenomenon like flood and landslides. Efforts have been made to
address the issue of Climate change in the Paris Agreement, which
aims to limit global warming to less than 2 degree Celsius pre-industrial
level (IPCC, 2020).  A landslide is a geological phenomenon
characterized by the movement of a mass earth, rock, or debris down
the slope. Landslides can occur suddenly or gradually and are triggered
by various factors like (Britannica, 2023)–

 Excessive Rainfall- It saturates the soil by reducing its
stability and causing it to become more prone to sliding

 Earthquakes- Tectonic plates shaken due to seismic activity
can loose soil and rocks, leading to landslides

 Volcanic Activity- It can trigger landslides by rapidly altering
the landscapes or by generating pyroclastic flows.

 Human Activities- The human activities like mining,
construction, deforestation and irrigation can disturb the
natural balance of slopes, making them susceptible to
landslides.

Landslides pose a recurrent hazard to human lives and livelihood
in most parts of the world, especially in some reasons that have
experienced rapid population and economic growth. Hazards are
mitigated mainly through precautionary means for example, by
restricting or even removing people from areas where landslides have
occurred in the past, by banning certain types of land use where
slope stability is in question, and by setting up early warning systems
based on the observation of ground conditions like strain in rocks and
soils, slope displacement, and groundwater levels. The use of chemical
agents to reinforce slope material, the installation of piles and retaining
walls, the grouting of rock joints and fissures, the redirection of debris
pathways, and the rerouting of surface and underwater drainage are
some additional direct methods for preventing landslides. Cost,
landslide size and frequency, and the number of at-risk human
settlements all place restrictions on such direct solutions( Hemlata &
Manisha, 2015).

India is physiographically diverse. The hilly-mountainous areas
of the North-India and North-East India bearing states like Jammu
Kashmir, Uttarakhand, Himachal Pradesh, and the eight states of
North-east India are most susceptible to landslides, in the whole
country. Those states have bore the brunt of climate change in reality
due to the incessant rainfall, leading to frequent landslides and flash
flood in the Indian Himalayan states and towards its North-East side.
The immediate action by the government or the victims themselves is
migration to a safer plain areas, either permanently or temporarily.
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Instances like unexpected heavy monsoon rains triggered a massive
landslide, leading to death of 78 persons. Dead and the rest villagers
vacate their place of origin in the Maharastra’s Irshalwadi district in
July 2023( Al Jazeera, 2023). Risk of Landslides drove migration for
the nomadic tribes of  the Union Territory of Jammu and Kashmir,
the Gujjars and the Bakarwal’s, after the death of their livestock
due to extreme cold on the mountains, thus, ending them as
homeless, impacting their lifestyle and occurring economic losses,
even after they migrated to the plains( Sharma, 2016). Moreover,
the recent natural calamity in Himachal Pradesh, leverage the
meaning of ‘climate change’ due to which the entire state is
affected terribly. The state has witnessed 116 landslides within 55
days of the beginning of the monsoon this year. National Disaster
Management Authority has declared around 17, 120 landscapes
as prone to landslides. As suspected, according to notable geological
expert, Professor Virender Singh Dhar, the extensive cutting of
hill slopes for construction, widening of roads, blasting of tunnels,
and hydro-projects are the main reasons behind the increasing
landslides (The Outlook, 2023). Therefore, mostly due to the
influence of the anthropogenic factors, the impact was again being
faced by the people, when around 65,000 people had to migrate or
were relocated in rehabilitation centers or the relief camps by the
government (NDTV Report, 2023).
Landslide as a driver of migration in Assam

Although landslides are not new for the North-East of India, but
changing precipitation pattern and destruction of hills for construction
of roads and railway tracks are aggravating the problem. Very heavy
rainfall in a short period of time is becoming normal rather than the
continuous light drizzle that the region is known for. Moreover, the existing
infrastructure of the region is not fit for heavy construction activities,
so huge destruction is witnessed during landslides. The recent
construction of roads, bridges and flyovers in Assam are also prone to
environmental hazards. Since, the implementing agencies are also
hurriedly constructing the transport facilities, it shall mostly ignore the
environmental aspects in their rush to meet the deadlines (Deccan

Herald, 2022). When looked at holistically, states like Meghalaya and
Manipur, due to the Jhum Cultivation, resulting in clearing out the forests
and farms, also loosens the soil and make it prone to massive landslides.
But still there is a yawning gap between the scientific knowledge and
application of risk management( Sengupta & Nath, 2020).

According to the National Landslide Atlas of India, released by
the National Remote Sensing Centre of ISRO, Assam is located in a
higher risk seismic zone, where the risk of twin disasters, flood and
landslides, looms with large chances. Assam has a rugged terrain for
which post disaster rescue and rehabilitation becomes an enormous
challenge for the local authorities. Huge cost is required in mobilizing
men and equipment for rescue operation and for providing
compensation to the affected families for rehabilitation (Das, 2022).
Climate change and rising temperature are expected to trigger more
landslides, especially in mountainous and hilly areas of Assam. In
May 2022, flash flood in Assam, it was noticed that surface
communication in the state has been affected where more than 9
spots in mountainous territory have been wrecked by flash floods and
subsequent landslides cutting the train and road communication. The
Indian Air Force(IAF) and North-East Frontier Railways (NFR)
evacuated around 2000 passengers from the affected areas. Over 25
trains services to Tripura, Mizoram and South Assam has been
canceled( Borah, 2022).

Generally, in today’s period, climate change has become a
noticeable phenomenon triggering Global Warming, causing marine
heat waves and intensifying the water cycle. The recent ‘Code Red
Report’, of the inter-governmental panel on Climate Change caused
the variability of monsoon precipitation in South Asia likely to increase.
But besides such meteorological impacts of climate change, the
subsequent disasters that are prone in the Assam are due to
deforestation, massive encroachment on hills for construction and
settlements.  From 2016 till date, Karimganj has reported 19 landslides,
Hailakandi 17, Cachar 9, Dima Hasao 5, Karbi Anglong 5 and Kamrup
Metro 72 cases, owing to incessant rainfall where mudslips  have
caused people to shift to safer areas( TOI, 2022).
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The consequence of a natural disaster is always tragic and full
of casualties. The aftermath of the crisis seen among st the affected
populations, pushes them to the margins of  rehabilitation centers,
relief camps and sometimes, into the clutch of the traffickers, who
takes advantages of their crippling state of life affairs.  The UNHCR,
has no mandate for so, for the universal recognition of the problem.
As a few districts of lower Assam like Dhubri, Barpeta, Goalpara
and Kamrup Metro are regarded as ‘hotspots of climate change’,
thus for the people living in those areas, migration to safer places is
unavoidable and permanent. Migrations were mostly internal rather
than external(Roy Choudhury, 2018). The environment degradation
and climate change are the root causes for the migration in Assam.
Disasters triggered by natural hazards caused twice as many new
displacement in 2015 as conflict and violence. Over the past eight
years, there have  been 203.4 million displacement by disasters.”
(IDMC, 2016). Moreover,  the NDMA’s  report (2016), said that
whenever incidents like landslides happen, the authorities resort to
“quick-fixes” instead of systemic correction of flaws. The report says
that while such systemic corrective steps might seem expensive at
first, their benefit will outweigh the cost.

Statement of the Problem
The state of Assam and especially the only metropolis city of

North-east India, Guwahati, located in the state,  is vulnerable to the
impacts of climate change. The  extreme occurrence of landslides
not only leads to loss of lives but put a lot of  financial stress on the
state’s economy. The subsequent scenario of migration that follows
takes the affected one’s to an unpredictable future of loss, despair
and rights violations.

Objectives of the Research study
 Understanding climate change from the frequent occurrence

of landslides in Guwahati, Assam
 Determining the alternative possible solution against

landslide other than migration,  in Guwahati

Hypothesis of the study
To fulfil the above objectives, the following hypothesis are

formulated-
 Extreme weather events due to global warming caused by

deforestation, triggers the early monsoon precipitation
thereby, loosening the soil and causing landslides.

 The increase in the unorganized settlement in the ‘landslide
prone areas’ within Guwahati, has simulated migration

Research Questions-
 How the climatic is conditions changed in Guwahati in the

recent times?
 How has landslide impacted the shift of population in the

city?
 What are alternative mechanism on hand by the stakeholders

for addressing the issue of landslide and ensure people’s
safety?

Research Methodology
Area of the study:
With regard to the area of the study, the one and only sprawling

city of Assam, Guwahati, is selected, for it is physio graphically been
surrounded by the hills of Meghalaya and itself like Nilachal, Kharguli,
Khanapara hills. Moreover, it has also numerous sites within it, which
are prone to landslides, when rains heavily. Moreover, being an urban
space, it attracts migrants to settle down in an unorganized manner,
questioning the carrying capacity, devastating the environment and
ecology, which has repercussions on them, itself.

Sources of data collection:
The data for the study shall be collected from the primary sources

basically from the Kamrup (Metro) District Disaster Management
Authority ( DDMA) and the victims of landslides, originally residing
in areas like Kharguli, Maligoan and Geetanagar. The DDMA under
the chairmanship of the Deputy Commissioner was constituted as
per the Section 25 of DM Act 2005.DDMA acts as the planning,
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coordinating and implementing body for DM in the District and take
all measures for the purposes of DM in accordance with the Guidelines
laid down by the NDMA and SDMA.

The secondary reliant sources are government reports, Research
study, newspaper reports etc.

Sample of the study:
Sample of the study is a small set of people chosen or selected

by the investigator from a large population to collect the data for the
study. In the present study, the two sets of target population are-
firstly, the officials of DDMA and secondly, the aggrieved population
of landslides in the selected three areas within the city who have
migrated to different places after they are forced to vacate their houses
due to landslides.

Tools of data collection:
The tools that are used to collect information are questionnaire

and semi-structured interview methods. Questionnaires are used
gathering information from the victims of landslides and semi-
structured interview are conducted to get data from the officials of
DDMA.

Findings from the study
Generally, an overview of the climatic condition of Guwahati is

that the city falls under the humid sub-tropical climatic region
characterized by warm humid climate with heavy rainfall in summer
and a relatively cool winter with scanty rainfall. The monsoon season
starts from June and continues till September- receiving an average
annual rainfall of 1065mm.The normal rainfall that the city records is
around 1600mm. But the recent unusual and pre-monsoon rain is the
main cause of the devastation through flood, erosion and landslide in
the city.

Firstly, after interviewing the officials of DDMA, the findings
that are gathered, states that for assessing the most vulnerable sites
of landslides, they are dependent on the circle officers of the concerned
circled division. The listing of the most vulnerable landslide prone
zones and asking people “to move to safer places”, cannot be done

by the DDMA themselves. According to them, the pre-monsoon rain
that is taking place within the state in recent times, is due to mostly
anthropogenic factors. However, as a precautionary measures for
the public, they take cognizant of the regular sites of landslides and
issue notice accordingly to the residents to move to safer places.
However, area specific report of 2021 gathered from them, reveals
that there are 366 landslide prone areas in Guwahati, 77 are in Sunsali
hill, 40 in Noonmati, 37 in Kharguli, 33 in Khanapara, 32 in Narangi,
25 in Kahilipara, 14 in Narakasur hills, 8 in Maligaon, 6 in Nabagraha
and Gotanagar  and 2 in Jalukbari/Lankeshwar area. The year 2022,
affected the city worse, where incidents from various sites landslide
prone areas reports death due to trapped under debris and damage of
the houses.  Kamrup (Metro) DDMA, has put forwarded their
estimates behind the rising cases of landslide in Guwahati as due to
the haphazard, unscientific and unplanned earth cutting and earth filling.
But it also mentioned that it has collaboration with GMCA, GMC in
matters for issuing authority for construction activity within the city.
In 2022, according the DDMA project officer, claiming from the report
of Indian Meteorological Department, Guwahati recorded over 455
mm rainfall, which is 138% more than the normal of 187mm.As per
their survey conducted in regular interval of time in Guwahati to
determine the landslide incidents, in 2014 the cases were 9, in 2015 -
16 a rise in the cases happened with 11 and thereon  in this latest
period 17  cases are on-record.

Secondly, the magnitude of a landslide could be determined well
with regard to how it impacts human lives. Here, special focus was
given on the phenomenon of migration as a great impediment of
landslide in Guwahati. After assessing the questionnaire filled by the
victims of landslide from the three selected areas, it was found out
that, those people were new settlers who migrated mostly from the
rural areas to Guwahati in search of employment and economic
opportunities. Due to lack of any prior notice from the concerned
bodies regarding the settlement in today’s recognized landslide prone
areas, they have started to convert those areas as their suitable living
environment. By doing so, they constructed pacca houses and kattacha
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houses sometimes, without taking cognizance of the soil quality. But
the people from the three areas, have claimed the similar thing that
due to unawareness about the probable occurrences of landslides in
there areas, they are being the victims of migration to the rehabilitation
centers and sometimes permanently to a safer place, with a complete
new beginning of life. People from Kharguli and Geetanagar, are
worst affected victims due to their location on hilltop, which is anyway
susceptible to landslide, and got more so, after settlements are made
by cutting down the hills and reducing the water retention capacity of
the soil. Victims from Maligoan, expressed the grief that they would
one day would become ‘environmentally displaced’ migrants.
Whenever, incidents of landslides happens, the evacuation by the
GMC, DDMA and other district authorities, although shifts them to
some safer areas but barely alerts the residents of the areas prior to
any such incidents with early warning, when its likely to occur. About
55% population in Kharguli, 30% in Maligaon and 45% in Geetanagar,
are people who are daily wage earners and live in houses of mud and
mortar on the hills. Therefore, they find the alarm from the Disaster
district authority to not come out from the houses during landslides,
unless emergency, as lucid. The fund received from the State Disaster
Response reach out partially to them and are insufficient for
compensating the loss of their loved ones and the destruction of
infrastructure. Their demand is for Situational analysis by the Zonal
Engineers and DC , similarly vulnerability assessment by ASDMA
and DDMA. Besides, they are less concerned about the rise in
landslides in their areas as due to climate change and their contribution
in topographical changes in the areas. The victims of the Geetanagar
has expressed disappointment for the sub-minimal conditions in which
their rehabilitation is facilitated which make themselves feel as
‘refugee’ in their own state.

Analysis and Interpretation
From the findings it could be interpreted that, Guwahati is located

geologically in a seismic prone and high rainfall zone which plays a
vital role in occurrence of landslide within the city. Moreover,
geomorphologically, the city has large number of dissected hill, which

are highly erosive in nature, the slopes of the hills are moderate but
are vulnerable due to the low vegetation cover. As a result of a decline
in forest cover, the area is now classified by NRSA as Forest Blank.
These forests have relatively little vegetation, which has left the upper
layer vulnerable to erosive forces. Rock fall landslides can also occur
on areas of land where there are no scrubs. Among the most significant
triggering elements that has a landslide to occur in the area as a result
(Das, 2014). No doubt, climate change has triggered population
displacement but unlike any other displaced population due to
disturbances in their home state, ‘climate refugees’ , till date has not
been recognized as vulnerable refugee group who are in that state of
loss and despair due to forceful environment causes. Guwahati is a
looming city, where rapid and haphazard settlements, improper
drainage system, construction work and prolong rainfall has caused
to slope failure in the city.

Today, there is enough evidence to support the impact of climate
change on  humans. The dynamic nature of climate change brings
along with it enormous uncertainties. Therefore, it is the state’s
responsibilities to not just conduct relief operation post disasters, but
also to enhance adoptive capacities for the vulnerable communities.
But since there is no institutional support for the ‘environment migrants’,
they are placed within the category of Internally Displaced
People(IDP’s) in India(RoyChoudhury,2022). The Criminal
Investigation Department of Assam, has revealed a mostly  unnoticed
yet striking point is the possible flesh trade of the people residing in
the relief camps. Because in case of environment induced migration
the rehabilitation is quite bleak.

The responsibilities of the DDMA of Kamrup (Metro) although
has improved over time but still their dependency on the State Disaster
Management Authority (SDMA), delay in quick response to any
occurred or vulnerable landslide prone areas. Moreover, their collective
efforts  with GDMA, GMC in helping out the Kamrup Sub-division
authorities to find out the most landslide hit areas or  prone areas, is
bleak. The man-power required after the tragic disaster take place is
minimal for which rescue, evacuation and relief is poor within the
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city. By looking at the encroachments in the unsuitable human habitation
space in Guwahati, it could also be inferred that DDMA is resilient in
adopting Disaster Resilient Construction mechanism for disaster
resilient future development.

“People can adapt to environmental problems in three ways:
stay in place and do nothing, accepting the costs; stay in place and
mitigate changes; or leave affected areas” (Reuveny, 2007). But the
lack of concern for environment, gathered from the responses of the
landslide affected victim, has diffused them by the environment induced
displacement. Cities like Guwahati and Jorhat are experiencing a huge
influx of migrants. But infrastructure has not been able to keep up
with the requirements of the growing population. However, many a
times in the case of environment induced displacement, migration
becomes a necessity rather than a choice (DDMA, FY2022). When
hazard analysis is made from the Guwahati Development
Department(GDD), number of affected villages, number of affected
households, number of affected people, number of deaths, and cattle
loss has shown a steep rise in trend from 2020-2022, monsoon period.

Suggestions and Recommendations
Primarily, the concerned authorities of the state as well the district

must take steps as part of administrative preparedness to combat any
eventualities during and immediately after the disasters. The
government’s strategy for dealing with catastrophes has recently
changed from a relief-centrist approach to one that emphasizes
planning, prevention, preparedness, and mitigation. The emphasis on
capacity building throughout all is given due emphasis by the
Government for better management of disasters. But to reduce the
vulnerability of the people from migration during landslide could be
looked into through environmental management, site selection, urban
planning. For as mitigation measures, structural and non-structural
efforts through engineered approach and collective social approach
respectively, can minimize the effects on people during landslides.

Now, climate change cannot be blamed completely for the loss
of the human habitat and lives during natural calamities, but the

sensitization of people through awareness programs can at least,
abstain them from settling down in beyond a hill slope. Besides this,
community mobilization through institution institution building, Response
Team, Constant Monitoring and Early warning can control the post-
disaster destruction to some extent.

With regard to migration during any natural calamities, firstly,
capacity building measures needs to be initiated to ensure that people
from vulnerable communities can expand their income sources without
being dependent on land. Next, disaster relief must not treat the victims
as ‘displaced’ or ‘migrated’ populace but agents for their own
recovery. Another responsibility on the part of the mostly landslide
affected people is to cooperate with the state/ district disaster
management authorities in creating sustainable mitigation strategies.

Conclusion
Climate change is a buzzword of today’s news. In 1987,

Brundsland Commission it was predicted that climate could be under
threat in the future, so it fostered the idea of sustainable development.
But  today, the prediction is almost correct, where climate has taken
a toll in itself and on those who are the contributors for its vulnerability.
Excessive global warming, incessant rainfall, drought, landslide,
extreme cold are some abnormal phenomenon seen in recent times,
due to climate change. Disasters are inevitable, but the disaster caused
due to human negligence can be avoided to some extent in future.
Landslide in Guwahati city is mainly caused due to interference of
human by disturbing the surrounding environment. Due to rise in
population, the area under forest cover has decreased, which has
exposed the top surface to weathering. However, by adequate
response from the Disaster Management Authority and District
administration through their immediate response measures been able
to control most of the tragic incidents to occur, in the landslide prone
areas of Guwahati, but it still has a long way to go to achieve zero
casualty and death due to natural hazard in the city. Although there
could be as a result several factors within the city stimulating Internal
Displaced Migration(IDP), but the victims has no other option other
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than to resort to migrating to temporary shelter houses or end up
being homeless. Thus, in order to make the urban space more
accommodative, safe and non-antagonistic towards migrants,
construction of buildings, deforestation, development works etc, must
be strictly ban for survival of  human lives during natural hazards, like
landslides.
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Introduction
The core of “The Living Mountain” is a vision, or perhaps not

even a vision, but an archetypal memory. Maansi, who recounts this
memory, says, “When I fell asleep, I had the most horrible dream –
except that I don’t even know whether it’s my own dream or a memory
of a story that I heard from my grandmother.”

The tale hails from a Himalayan valley, where numerous villages
coexist beneath the imposing presence of the majestic snow-capped
peak, Mahaparbat. These villages may feud amongst themselves, but
they hold two sacred truths. Firstly, Mahaparbat is a living mountain,
communicating with the adepts within the villages, and thus, it should
never be climbed. Secondly, outsiders are forbidden from entering
this valley. Once a year, the village residents engage in trade at the
valley’s entrance, exporting the nuts of their mystical tree and other
goods while importing necessities for the entire year.
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During one such encounter, they encounter a representative of
a different race – the Anthropoi – who meticulously records
information about Mahaparbat and the valley’s produce. A few years
later, the Anthropoi return, armed with modern military  equipment,
and subjugate the valley’s inhabitants. They dismiss the village elders
and prevent the adepts from practicing their skills. The Anthropoi
launch an assault on Mahaparbat, with the valley’s residents providing
support and labor. Under the Kraani soldiers’ watchful eyes, they
also toil in the fields to produce more food for the expedition.
The Anthropocentric Turn

As the Anthropoi ascend Mahaparbat, the villagers gradually
lose their reverence for the mountain. “Gradually, as the spectacle
took the place that the mountain had once occupied in our hearts, we
burned with the desire to ascend those slopes ourselves.” Encouraged
by their elders, the villagers begin to defy the Kraani, at times refusing
to cooperate. One day, the Kraani depart with their plunder, and the
villagers set upon the mountain for its remaining treasures, even fighting
among themselves for the labor needed for the assault. The destruction
they inflict upon the mountain surpasses that caused by the Anthropoi.

As the villagers reach the summit, the Anthropoi savants signal
them from the valley, and landslides and avalanches begin. With these
disasters, the Anthropoi savants initiate dialogue with the villagers,
explaining that the mountain’s ice can only support a limited number
of climbers.

The Anthropoi clarify that the disasters occur due to the villagers,
as too many of them are climbing the mountain. “If you observe us
carefully enough you will see that we are learning new ways to climb
so that we tread lightly on the mountain. This is what you must do –
you must start climbing in the old, bad way.”

With the anticipation of more disasters, the Anthropoi join forces
with the villagers to protect themselves. Their savants request, “there
was some wisdom in your beliefs after all. Can you please tell us
your old stories, sing us your old songs, show us your dances – so that
we can determine whether your mountain really is alive or not.”
However, there are no adepts left, except for one.

Situating The  Living Mountain in Ghosh’s Oeuvre
Although “The Living Mountain” is a fictional work, it continues

themes from two recent non-fiction books by Ghosh related to climate
change and the environment: “The Great Derangement: Climate Change
and the Unthinkable” (Penguin Allen Lane, 2016) and “The Nutmeg’s
Curse: Parables for a Planet in Crisis” (Penguin Allen Lane, 2021).
Even in his earlier fiction, Ghosh intricately weaves in the ecosystems
where the stories unfold. If the Gangetic plains feature prominently in
some, the mangrove swamps of the Sundarbans appear in others.

Ghosh contends that a country’s fossil fuel usage, military power,
and carbon footprint are intrinsically linked. “The job of the world’s
dominant military establishments is precisely to defend the most
important drivers of climate change – the carbon economy and the
systems of extraction, production and consumption that it supports.”

Here, Ghosh finds hope in renewable energy. The global
expansion of renewable energy has the potential to disrupt this fossil
fuel-driven global order and eliminate vulnerabilities in the transportation
of oil, gas, and coal. “Energy derived from sources like the sun, air,
and water, on the other hand, is imbued with immense liberatory
potential. In principle, every house, farm, and factory could free itself
from the grid by generating its own power. No longer would long
power lines and gigantic, leak-prone tankers be needed for
transportation of energy; no longer would workers have to toil in
underground mines or in remote deserts and rough seas; there would
be no need for the long supply chains required by fossil fuels.

As the villagers reach the summit, the Anthropoi savants signal
them from the valley, and landslides and avalanches begin. With these
disasters, the Anthropoi savants initiate dialogue with the villagers,
explaining that the mountain’s ice can only support a limited number
of climbers.

The Anthropoi clarify that the disasters occur due to the villagers,
as too many of them are climbing the mountain. “If you observe us
carefully enough you will see that we are learning new ways to climb
so that we tread lightly on the mountain. This is what you must do –
you must start climbing in the old, bad way.”

With the anticipation of more disasters, the Anthropoi join forces

Climate Change in North East India  166 Climate Change in North East India  167



with the villagers to protect themselves. Their savants request, “there
was some wisdom in your beliefs after all. Can you please tell us
your old stories, sing us your old songs, show us your dances – so that
we can determine whether your mountain really is alive or not.”
However, there are no adepts left, except for one.

Although “The Living Mountain” is a fictional work, it continues
themes from two recent non-fiction books by Ghosh related to climate
change and the environment: “The Great Derangement: Climate Change
and the Unthinkable” (Penguin Allen Lane, 2016) and “The Nutmeg’s
Curse: Parables for a Planet in Crisis” (Penguin Allen Lane, 2021).
Even in his earlier fiction, Ghosh intricately weaves in the ecosystems
where the stories unfold. If the Gangetic plains feature prominently in
some, the mangrove swamps of the Sundarbans appear in others.

Conclusion
Ghosh contends that a country’s fossil fuel usage, military power,

and carbon footprint are intrinsically linked. “The job of the world’s
dominant military establishments is precisely to defend the most
important drivers of climate change – the carbon economy and the
systems of extraction, production and consumption that it supports.”

Here, Ghosh finds hope in renewable energy. The global
expansion of renewable energy has the potential to disrupt this fossil
fuel-driven global order and eliminate vulnerabilities in the transportation
of oil, gas, and coal. “Energy derived from sources like the sun, air,
and water, on the other hand, is imbued with immense liberatory
potential. In principle, every house, farm, and factory could free itself
from the grid by generating its own power. No longer would long
power lines and gigantic, leak-prone tankers be needed for
transportation of energy; no longer would workers have to toil in
underground mines or in remote deserts and rough seas; there would
be no need for the long supply chains required by fossil fuels.”
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Introduction
Climate is associated with risks such as floods, extreme

temperature conditions (hot and cold), heat waves, prolonged rainfall,
droughts and landslides are some of the hazards. The intensity,
frequency, magnitude, impact, and severity of each climate risk vary.
Climate change is relating to atmospheric CO2 levels and global
temperature, sea level, the expense of ice, the fossil record and the
distribution of species. Climate change presents an enormous
development challenge to urban slums or informal settlements in the
developing world.

A good health is always related to the proper care of the human
body. Therefore, one needs to understand and realize the close
relationship between climate and health especially in the urban slums
of developing countries like India. World Health Organization defines
‘health’ as “a state of complete physical, mental and social well-
being and not merely the absence of disease or infirmity” (WHO,
1946 p.100). The idea of health goes hand in hand with the issues
related to sickness, medical treatment, epidemic, and so on, if not
considered carefully. For instance, in the context of slums, the dwellers
are frequently been conceptualized as social clusters that produce a
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distinct set of health problems. In the case of women residing in slums,
they suffer more from the seasonal and other infectious diseases and
malnutrition etc. as a result of existence under unhygienic conditions.
In other words, the unsafe health conditions of slum dwelling women
are common in urban areas as well, whereas the health problems like
malnutrition, child delivery related complications, infant mortality and
morbidity represent as a whole the complicated life style of slum
dwellers.

As is already known, climate change affects everyone in the
globe. All people suffer the consequences of climate change. However,
the most vulnerable groups, such as those in informal settlements,
mostly slum areas, often known as the urban poor, are at greater risk.
This is so because such groups are already disadvantaged due to
limited access to basic and social amenities and structures such as
sewerage systems, transport networks, and water sources.

In many sociological surveys, it has been reflected those studies
related to health of individuals specially living in slums undergoes
different health disparities, which again is an outcome of factors like
fluctuating employment patterns, high illiteracy rates, low availability
of health services, and also people adhering to the traditional rituals
and customs.  Due to the lack of basic education, they possess low
skill and minimum work experience, which later on results in, they,
succumbing to informal sector for better work opportunities. But the
new industrial job market did not employ them for such activities.
Therefore, they have engaged to low paid works like construction
work, or becoming domestic maid or servants, or also casual workers
in different factories. With respect to their meagre income, they were
forced to live in slums where they could not maintain a better life.
Apart from this, the poor sanitation, lack of spaces in order to built
bathrooms, the overcrowding environment, occupational hazards etc.
are intimately correlated with their survival in slums area.

Objectives of the Study
1. To explore the different health problems raised by climate

change in slums.

Methodology
The study is based on primary and secondary sources of data,

primary data are collected from different slums collected data via
interview schedule and secondary data based on different books,
journals and case studies.100 respondents are collected from 3towns
of slums in Jorhat, Tinsukia and Dibrugarh.

Discussion
Seasonal Problems Occurred by Climate Change: Summer

season is known for frequent rainfall and severe flood from the last
month of April to August. In urban areas, flooded rainwater creates
inadequacy of housing structure, causing great difficulties for the slum
dwellers. In this complex situation, most of the respondents are of the
view that if the underground drain system would have been properly
constructed, then people would not have to go through water logging
problem. Lack of underground drainage system is more responsible
for the dumping place. Water logging is a very common problem in
Jorhat. The river Bhogdoi and natural streams are heavily polluted by
people. So, it becomes problematic to drain out the storm water directly
to the river. Increasing number of urban settlements and industries
produce more garbage and also misuse natural resources, making
some areas waterlogged in rainy season. These problems have become
more complex in the last few years. For this reason, water supply is
also disconnected due to heavy rain fall and flood during that time.
Therefore, crisis of pure water comes up in the slum dominated areas.
The slum children also suffer from various diseases during this period.
Besides this, contaminated water carries with it fungus and bacteria
which affects the slum life. Lack of experimental water creates
cholera, diarrhoea and many other diseases. Regarding the seasonal
background of winter, it has been observed that mosquito breeding
takes place on a large scale in the logged water. In this study, the
respondents who live in besides of Jorhat and Tinsukia slums
respondents face problem in Extreme hot and cannot stay at home in
day time, as a result they face sleeping problems in at night then face
difficulties in load sheading and attack different types diseases because
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of warm temperature in summer season.
Garbage collection problems in slums: For the maintenance

of hygienic environment in everyday life, garbage disposal system
plays an important role. Littered garbage creates many problems in
the urban environment. In every urban and rural area, it has been
seen that there is a way to dispose the garbage like use of disposal
box, dumping of garbage in the street, burning the dumped garbage
and collection of garbage by the municipalities in urban areas. So, the
provision of garbage disposal is one of the major aspects of cleanliness
in the environment so far. According to the 49th round NSSO (1993),
35% of urban slums do not have any arrangements for garbage disposal
(NSSO, 1993). By 2009, remarkable improvements have taken place,
65% of garbage in the urban slums is removed by Municipal
Corporation; and another 7% of slum garbage is removed by the
residents themselves. Around 11% of slum arrangements for garbage
disposal go to another category.

Problems of health and sanitation: The unsafe health
conditions of slum dwelling women are common in urban areas as
well, whereas the health problems like malnutrition, child delivery
related complications, infant mortality and morbidity represent as a
whole the complicated life style of slum dwellers. The dusty
environment and pollution create skin problems among the people
residing in urban areas. Skin disease is one of the common problems
and it basically occurs during the summer season. Out of 321
respondents, 35 suffer from the skin disease i.e. 10.90%; and it is
also observed that these diseases mainly happen during the summer
season in the slums.

The main causes of infant mortality in slums are mostly pneumonia,
prematurity, diarrhoea, diarrhoea and pneumonia and various infections
among the children. The parents state that pneumonia is very common
among the infants and they have no treatment for it. They opt for
self-prescribed medicines. But it is never completely cured and it is
one of the major causes of infant mortality. Infection is also a dangerous
cause for infant mortality, and in the slums, they have no treatment
for this disease.

 Causes and Treatment with Responses of
Child Health Problems

Problems Causes Treatment

Malaria/Dengue Open garbage/open dirty drain Yes

Weakness Lack of adequate food/workload/
Low immune No

Tuberculosis Weak immune system Yes

Indigestion Seasonal Yes

Leukoderma Skin disorder Yes

Physically disable Natural Yes

Source: Based on field visits

Above table reveals the health problems, its causes and treatment
among children. Many a times, it is found that parents are not aware
about their children’s health in slums. There are many symptoms that
are not noticed or examined by the parents and as a result, the children
have to suffer from many internal diseases. They are left with no
treatment for their children as they become too weak.

Response of Health Treatment
In the present study it is found that children, both boys and

girls, suffer from cough, indigestion, fever, weakness etc.; and they
are treated by self-prescribed medicines or home remedies. In the
primary observation, it is found that 80% of respondents have consulted
the doctor in the government hospital whereas 20% of respondents
have consulted the local doctor. Even though, primary health care
centers are available yet they lack a sufficient number of doctors.

As a result, the most dangerous consequence takes place as a
result of self-prescribed medicines. Without proper medical knowledge,
30% of respondents use self-prescribed medicines and overall, 50%
of respondents do not take any care during the primary stage of the
disease.

For the recovery of the diseases, pharmacies also play a vital
role which provides the drugs. It is indicated that the slum dwellers
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purchase medicines from local pharmacies, which too are not
recognised by the government. Many pharmacies are located at the
center of the city, which are indirectly involved with these stores. It is
also observed that grocery stores also sell medicine, without being
issued with a proper license. Accordingly, 10% of respondents have
been taking these medicines from their nearest stores. Thus, from the
observation, it is seen that they are not aware of the local medicines
and pharmacy. These kinds of incidents are increasing day by day,
thereby creating the worst living conditions, and also affecting the
health status of the slum dwellers.

 The slum dwellers do not portray common health seeking
behaviour and show least interest in it. The symptoms are directly
related to cough, fever, fat, breathing and diarrhoea, vomiting is also
included; expectedly it signifies the common reason for less immune
and weak child. Therefore, importance should be given to convince
the authority to enhance hospitals and (OPD) Outpatient care facilities
for children. However, slum dwellers are still not aware about the
situation; hence no record of strong and healthy child is found in the
field of observation.

Level of Awareness on Health Practices among Slum Dwellers
From the primary and secondary observation, it is evident that

awareness of health practices depends on the environment, social
and economic circumstances. Education and knowledge system are
also responsible factors for the awareness through the civic society
health issues. In the slum areas, the dwellers are not aware of the
small and big health problems. Their attitude shows that they stay
always happy and satisfied with their minimum facilities; this is why
they cannot think about the further problems and prospects of health

Conclusion
Urbanization makesclimate change-related health effects

imperative as increasing migration; population expansion and the lack
of adequate and affordable housing are turning cities into slums which
increases the risk of disease emergence. The study reveals the impacts
on larger implications of climate change on the health of slum dwellers

in Assam.The study demonstrates a low awareness about climate
change with the drivers of vulnerability in slums being poor quality
housing and poor infrastructure and service provision.
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Introduction:
Understanding Students as Victims of Climate Change
It is anticipated that developing countries will suffer the far-

reaching effects of climate change in relation to their ability to attain
sustainable development. Among the sectors that will be significantly
affected by these impacts are youth (Barreda 2018). It is the conviction
of Barreda (2018) that youths are among the marginalised sectors of
society that bears much of the environmental disasters such as solid
waste mismanagement and water pollution. Neglecting youths in the
disaster risk reduction process would threaten their safety and exclude
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a valuable resource for action-oriented risk reduction activities, risk
communication education, and advocacy. This paper focused on the
experiences of youth in the global south and how they are impacted
by climate change. More specifically, the sampling frame was tertiary
students in universities in North East India and Zimbabwe.

The nub of this paper revolves around the daily experiences of
students regarding the impacts posed by climate change and their
understanding of the same. The findings of this paper rather confirmed
what Beck earlier stated. Beck aptly and precisely puts it: the overall
consequences of both industrial and scientific development are risks
and hazards. By definition, risks are probabilities of physical harm
due to given technological processes (Beck, 1992); however, physical
risks are created and perpetuated in society by organisations and
institutions that are supposed to be managing and controlling those
risk activities. And in this case, universities were the focal point, and
students were purposely sampled.

Peck (2008) concurs with Barreda in that youth’s knowledge,
creativity, energy, enthusiasm, and social networks could be tapped in
various phases of disaster risk reduction to help themselves and others.
The Brundtland Commission’s traditional definition of sustainable
development includes consideration of the requirements of future
generations. Hence, it is crucial to undertake a comprehensive investigation
among the younger demographic, as they constitute a significant portion
of the forthcoming generation, and their perspectives will yield a noteworthy
contribution to the sustainable development agenda for the year 2030.
Background and Literature Review

Youth and the Environment: Global Studies and the Roots
of the Trivialization of Climate Change Issues

UNFCCC The United Nations Framework Convention on
Climate Change (2007) states that education provides skills people
need to thrive in the new sustainable economy, working in areas such
as renewable energy, smart agriculture, and the design of resource-
efficient and sound management of health ecosystems. The major fact
is that educational institutions should invest more in inculcating
sustainable production and sustainable consumption in their curricula.
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This flaw can be cleared by conducting research on this particular
topic and establishing student comfort levels and willingness to take on
climate change issues. The functions of higher education in society
should, however, be guided by the pursuit of excellence in teaching,
training, research, and institutional performance, as well as the perceived
priority needs of society to address problems such as climate change.

Hart et al. (2015) postulate the development of an integrated
conceptual framework for strengthening the capacity of universities
to help society understand and respond to a wide range of sustainability
challenges. With that in mind, the present research was conducted to
have a comprehensive understanding of climate change awareness
among youths (students) in Zimbabwe and North East India and to
understand their daily experiences.

There have been a number of studies that have been undertaken
on the level of understanding of climate change among students of
various educational levels at schools and colleges, for instance (Aydin,
2010; Liarakou et al., 2011a; Artz et al., 2012; Bostrom et al., 2012;
Wachholz et al., 2014; Ayeni, 2014; Rideout, 2014) in other countries.
As a result of the fact that these studies took various methodologies
and concentrated their attention on various factors, the findings of each
one are, to a large extent, distinctive. On the other hand, and in line with
the findings of the vast majority of these other studies, this research
found that environmental education has a positive effect on individuals’
levels of awareness. For instance, tree planting on campus and clean-
up campaigns have shown significant impacts on students behaviour.
Objectives of the Paper

1. To understand the climate change lived-experiences of
students in emerging economies

2. To study tertiary students awareness about climate change
and its impacts on them

3. To factor Ulrick Beck’s Risk Society theory into
understanding student climate change narratives

Material and Methods
A mixed-methods approach was used in data collection, tabulations,

and interpretations. The selection of Dibrugarh and the university was
based on convenience sampling, which might be one of the weaknesses
of the study. However, since the overall objective was to examine the
contextual factors influencing environmental behaviour, the above sampling
method did not have any significant impact on the collected data. The
researcher was not interested in generalising the results but rather in
getting an idea of the contextual differences and their significance to
environmental consciousness. Then the statistics presented were buttressed
by the respective narratives of students from both universities. For
comparative reasons, all the statistics presented had the same sample
size of 150 students for each university, and therefore the ultimate sample
size for the entire study was 300, thus N =150 for each university and N
= 300 for the entire study. Data was collected using a questionnaire with
both open-ended and closed-ended questions. Again, the study made use
of in-depth interviews. The data was sorted and analysed using SPSS
version 26 and the Common Themes approach.
 Findings and Discussions

Local communities face Challenges in their response to
climate alterations.

The students in both North East India and Southern Africa,
specifically the Assamese and Zimbabwe cases, were sure that the
main environmental problems they were facing were too much air
pollution, too much deforestation, bad solid waste disposal, polluted water
bodies, a constant and excessive loss of biodiversity, and new health
threats. All the above forms the physical and natural degradation of the
environment, but this specific research was also interested in the human
interference part, thus its crux centres on the role played by various
local communities with regards to the natural processes happening and
how they alter the changes, how they cope, adapt, and react to these
changes. This clearly depicts the risks prevalent in present-day societies
and the complex nature of such challenges in emerging economies that
pose a risk to both humans and the natural environment. The diversity
and complexity of the risks facing communities in the form of climate-
induced environmental degradation are cumbersome.

There are particular environmental challenges that families living
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in these communities face in addition to the general challenges. It is
only when the family or household becomes the unit of analysis that
acute community challenges can be envisioned. Naturally, individuals
recall and vividly remember certain historical epochs and incidents
they experienced at the extreme. The diagram below also shows and
confirms what the survey responses have already alluded to. The
first histogram shows the responses of Dibrugarh University (DU)
students, and the second stands for the University of Zimbabwe (UZ).

Fig. a) Major Challenges Faced by Families During
Crisis Years

students surveyed in Dibrugarh and 30.7% of the students surveyed
at the University of Zimbabwe. This was also true for the other 27
students surveyed. This was followed by complete crop failure, with
24% for Dibrugarh students and 22% for University of Zimbabwe
students. Family disputes and food shortages were some of the least
challenging challenges faced by families of Dibrugarh students, with
a valid percent of 2%, respectively, while the same responses had
4%, respectively, for University of Zimbabwe students. The ostensibly
similar trend of family challenges as a result of climate variability in
both cases suggests a unique trend for emerging economies and the
typical challenges they have to grapple with in the global south. In
short, the study findings are a confirmation that a social science
understanding of natural hazards and the general human ecosystem
remains justified and a necessity. In the case of Dibrugarh University
students, they reported low crop yields of 30%, total crop failure of
24%, a lack of household needs such as food of 2.0%, a water crisis
of 14.0%, not having enough money to cater for family needs of
9.3%, and lastly, increased family disputes of 2.0% as some of the
challenges related to environmental hazards they faced, as shown by
the diagram below.

Most of the students who participated in the survey at the
University of Zimbabwe (30.7%) said that their families were having
the hardest time because their crops weren’t producing enough. This
was followed by not having enough food (20%), water sources drying
up (13.3%), not having enough money to meet their family’s needs
(4.0%), and family arguments (4.0%), as shown in the above histogram.
Correspondingly, from the comparisons, DU students also mentioned
lowered crop yields and crop failure as the most experienced climate
change challenges faced in Assamese communities. Students at both
institutions face the same problems, like crops failing and low crop
yields. This is a sign of the economic situation in developing and middle-
income countries. In this case, it follows that in both scenarios, the
study areas have specific developmental phase similarities, namely
that agriculture is still the backbone of the two regions and families
still rely on subsistence cultivation for their survival.

N=150
Fig. b) Major Challenges Faced by Families During

Crisis Years

N=150
High crop yields were the biggest problem for 30% of the 150
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The Challenges of Emerging Economies as Depicted by
Student Narratives

Again, the responses being so similar in some ways shows what
developing countries have been through and the general trend of
problems that come up with agricultural economies when climate zones
change. The mention of family disputes by respondents also shows
some unique findings from this research. The family forms one of the
core societal institutions with the mandatory role of primary
socialization. In line with Zeeshan et al.’s (2021) study of secondary
school students in Jammu and Kashmir (Rajouri District), this study
found that even though the students were more aware of climate
change, they weren’t doing anything to adapt to or deal with it on an
individual level because most of them thought it was the government’s
job to do that. Beck (1992:2) made an important submission that
explicitly stated that for modernization to successfully advance, there
is a need for agents to shape the modernization process by freeing
themselves from structural constraints. When students show lower
engagement in climate change issues, yet it is one of the pressing
social challenges facing their communities, then it clearly shows that
indeed we are living in a risky society as envisioned by Beck. In fact,
the basic tenets of modernization, namely individualization, self-interest,
and rationality, have been downtrodden by the same modernity.

Referring to the challenges and the daily experiences faced by
their communities, Miss Kuda,(Pseudonym)  a UZ student who resides
in Manicaland, stated that

Cyclone Idai affected us, and we were informed to
stay at home since it was heavily raining. By that time,
rumours and news pertaining to death due to drowning
and being swept away by floods scared us. It was a tough
time. It was equally impossible to move out of the house,
and there was no way you would think about school work.
I remember that same time I was writing my dissertation
and I could not make it, and I could not concentrate,
watching the scary videos of people drowning circulating
on WhatsApp and Facebook. That same year in our home,

our potato yield was affected, and the same affected me
as we failed to pay fees on time.
Again, Brian,(Pseudonym) another UZ male student from the

Crop Science department under the Faculty of Agriculture, also echoed
similar sentiments regarding their experiences with extreme weather
conditions. He commented that

(Socially, as students, the fluctuations are draining
for many students, especially those with outdoor
practical. Far from schoolwork, the frequency of
cyclones from the Indian Ocean and this Mozambique
channel and the associated prolonged rainfall period
in the months of February and March also affect
school-going children, especially in primary schools
in rural areas where they go to school on foot. You
won’t be settled here at the university when you hear
your siblings are not going to school for a week. Our
road infrastructure in rural areas is in shambles. Again,
considering the CALA system and the digitalization of
our elementary education, the need to charge mobile
devices would be a big challenge. Early brightness is
another problem due to these rains.

The same students who exhibited vast environmental change
awareness through their lived experiences, learning processes, social
media, and interaction with other students were not much involved in
any adaptation and mitigation activities and lacked knowledge on hands-
on adaptation initiatives. Most emerging economies are still grappling
with many social challenges, such as corruption, poverty, mediaeval
epidemics, inflation, and collapsing economies. From what the student
mentioned, climate change issues become secondary issues and are
usually treated casually.

Modern-day Risks in Emerging Economies: The Trivialization
of Environmental Issues in Tertiary Institutions

It is essential to take the above statistics and narratives into
consideration whenever an understanding of adaptation to climate

Climate Change in North East India  182 Climate Change in North East India  183



change in the developing world is required. There are indeed various
ways in which human activities alter natural processes. These
anthropocentric activities are of paramount significance to social
environmental researchers and sociologists as they demystify the
traditional stance of the natural sciences on environmental issues and
their obsession with the physicality of processes and their quantitative
aspects and consequences. Students do think the above are what
they call the major challenges of environmental degradation and, more
precisely, climate variability in their communities. It should be noted
that it is these major causes that differentiate the lived experiences of
the two localities.

Even though environmental science is a required topic for students
in higher-level tertiary education, the vast majority of universities and
colleges hardly ever incorporate any kind of activity that is related to
environmental consciousness into the regular curriculum (Vedwan
and Rhoades, 2001). Teachers and administrators in tertiary institutions
do not put up a significant amount of effort to provide students with
direct climate change experiences, such as the production of real-
world knowledge or participation in environmental outdoor activities.
In most cases, research on climate and the environment is limited to
very few natural sciences courses and geography. As a result, little is
known about the socio-cultural factors of the whole discourse.

Further, there is intentional trivialization of environmental issues
in most third-world countries, as such issues are treated as the
responsibility of international agencies, and policies do favour
industrialization, manufacturing, and economic development measured
on a limited scale, such as the famous GDP. As a result, the topic is
frequently treated as something that merely needs to be studied in
order to pass the tests and not significant issues to be addressed in
both the academic and policy discourses. Despite this, students who
participated in this survey demonstrated impressive levels of
environmental awareness as well as a readiness to participate in actions
and advocate for causes linked to environmental conservation. The
same was confirmed by the narratives they shared and the observations
made by the researchers at both universities.

According to Vedwan and Rhoades (2001), one of the first and
most essential steps in the process of designing adaptation measures
to reduce the negative effects of climate change is to gain an
understanding of people’s perspectives on climate change. However,
having a comprehension of the perspective does not provide enough
insights into the reasoning behind the actions taken by the general
public. There is a need to understand holistically the lived experiences
of the target population, and in most cases, these will be vulnerable
groups such as environmental migrants, herders, farmers, and natural
hazard victims. It is imperative to note that understanding a complex
concept such as climate change does not only imply targeting
vulnerable groups or already affected populations. In some cases,
the experiences of modest groups matter, as their insights will shed
more light on the respective corrective measures that can be taken
based on their vantage point and privileged perspective. In this study,
though, university students in Zimbabwe and Assam, India, were not
treated differently because of their status or level of education. Instead,
the problems and risks they faced every day because of the weather
were given the most attention.

Student Environmental Impression:  ‘A Reflection of a Deficit
in Awareness’

The student impressions merely serve as a reflection of the
respondents’ awareness of the implications and a gauge of their level
of comprehension. It is a reflection of the respondents’ ability to link
observable changes, like those in temperature and precipitation, to
global changes that have wider significance. It also shows how aware
they are of modern environmental problems, how much information
they have, how much first-hand experience they have, and how well
they understand how the likely changes and possible outcomes will
affect people directly.

The level of perception that is found among the students in North-
East India and Zimbabwe provides cause for optimism that relevant
activities can be designed and implemented in the future for climate
modelling and weather forecasting. It gives the impression that students,
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if given the proper guidance and given the opportunity to get a deeper
understanding of the science behind climate change and the
repercussions of it, might be able to contribute to the development of
effective future adaptation methods.

On the other hand, in contrast to the educational systems of
many industrialised nations, the study of environmental science in
developing world tertiary institutions curricula appears to be
approached in a rather casual manner. Instead, importance is given
to other scientific courses that are of national significance, such as
engineering, medicine, and other natural science disciplines.
Environmental science curricula at tertiary institutions need to place
a greater emphasis on providing students with opportunities to gain
practical experience in the context of regional concerns such as climate
change and natural hazards. The tertiary curricula need to be improved
by giving due importance to various dimensions of the repercussions
of climate change. This is necessary in order to get the native youth
concerned and involved in the development of adaptation strategies
that take into account the local traditional knowledge as well as the
ecological, geological, and cultural uniqueness of the affected regions.

Also, where someone lives affects the kinds of direct and indirect
experiences they have with environmental problems. This, in turn,
affects the kinds of actions they take. For example, between students
who live in cities and those who live in rural areas, their knowledge of
the environment is very different through advocacy and action. It
was also highlighted that gender plays an important role in
environmental knowledge and involvement. This was seen to be the
case in this study situation, where female students at Dibrugarh
University were more proactive in becoming involved in activities
that were better for the environment. The need for additional research
of this kind to be conducted in various parts of the world in order to
better formulate policies that will encourage environmental awareness
among students. This will be made possible by way of their educational
system and will have a greater influence on those ‘areas’ environments
and their responses to climate change adaptation. This leads us to the
necessity of understanding various intersectionality with regards to
adaptation to both natural and social changes.

Students’ Experiences with Environmental Degradation and
the Intersectionalities
The Dominance of Natural Sciences in Climate Change Issues

An important observation by Ulrick Beck is that discussions and
debates centred on environmental issues such as GMOs, water
pollution, resource conflict, global warming, and emissions that result
in the overall destruction of the environment are still conducted
predominantly and exclusively by the natural sciences. At the same
time, using naturalistic methods creates an epistemological vacuum
in the understanding of the nexus between society and the environment.
There is a deliberate ignorance of the political, cultural, and social
meaning of such scientific observations and conclusions. That is an
academic fissure that requires epistemological filling through enhancing
social science and interdisciplinary engagements on complex
environmental issues such as climate change. Again, Ritzer (2011)
comments that the pith of intersectionality theory is that the pattern
of intersection itself produces a particular experience of oppression,
not merely the salience of any one variable and the working out of
one vector.

There exists a strange dominance of physical sciences in the
whole discourse of environment-society relations. The existence of
such an epistemological hegemony still exists, though sociologists and
social scientists are now warming up to the debate. What is evident
from this particular research is that sociologists and most social
sciences still lack distinct methodological orientations and clear
theoretical frameworks guiding environmental research. Rather, in
most cases, sociologists often rely on their theoretical base to explain
the environmental problems occurring, not specifically a developed
theoretical approach or guiding principle directing socio-environmental
research. Traditionally and ‘procedurally’ research on environmental
issues is supposed to be the focus of geographers, zoologists, biologists,
and other science subjects, and that is the norm. This was also stated
by one lecturer who happened to be one of my key informants, Sir
De (Pseudonym). The same narrative was also shared by several
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students at Dibrugarh University, and that alone shows a dearth of
understanding of environmental issues, even by the very people that
are supposed to be at the forefront of raising climate change
awareness.

“I think your topic is supposed to be conducted
by geography students. What and how is climate
change connected to sociology? I understand sociology
deals with people in groups and their minds, if I am not
mistaken, not climate change. Anyway, I believe if you
are looking for other candidates to interview, I would
rather suggest you visit the Department of Geography
or Life Sciences, as they are better placed to discuss
those issues.

Such sentiments from one of the key informants do not only
reflect a lack of appreciation of the role of social sciences and the
potentialities of sociology in the whole discourse of climate change,
even among the elite and educated segments of society. Such is the
case with many students when they are asked to offer a brief
explanation of climate change and its effects. The above depicts a
general understanding of people’s views regarding climate change
and other environmental issues. What is basically lacking in academia
is a holistic understanding of social problems and how to tackle them.
The same is the case when it comes to environmental challenges. It
is a common trend that environmental issues should be solely the
focus of natural science subjects, particularly geographers, and
epistemologically, conclusions from the social sciences remain at the
fringes of policy formulation as quantitative research is preferred.

The Significance of Context and Situational Factors
Students of both institutions were cognizant of the major

environmental hazards both locally and regionally. In this research,
the focus was more on the impact of such events on local communities
and the nature of the challenges their families faced or were currently
tackling. Thus, it was observed that the frequency of geographical
weather fluctuations was seen to have a direct bearing on both the

perceptions of students and their understanding of the changes
occurring. Their experiences were constantly shaped and reshaped
by the local natural hazards within their vicinity. The more the students
experienced certain natural hazards, such as a cyclone in the case of
the University of Zimbabwe and floods in the case of Dibrugarh
students, the more they became more vested in understanding the
consequences of climate change.

Modern-day risks in emerging economies. Potential Entry
Points for Sociologists

The role of contemporary sociologists in the above scenario,
however, is to understand the various prevalent structural factors
behind the different experiences of agents in the same locality. What
is more important are not these structural factors, but rather the
differences they make in society. Again, how such factors shape our
experiences over time and, lastly, how individuals perceive and
conceptualise certain common terms and issues is of greater
significance to our understanding of environmental hazards. This
paper’s position regarding the prevailing social issues and problems is
indeed influenced by our specific situated experiences, as evidenced
by the statistics above. The human agent is a product of the social
environment in which they live and the prevailing social processes
occurring at a given time.

The situated differences expressed by the students clearly explain
their standpoint when it comes to their understanding of pressing
environmental problems such as climate change. Borrowing from the
works of a feminist scholar, Patricia Hill Collins 1998b (224–225), a
standpoint is the view of the world shared by a group characterised
by a “heterogenous commonality,” and by shared, Collins just like
Marx meant ‘circumstances directly encountered, given, and
transmitted from the past. Therefore, the group standpoint is
constituted by the recognition that ‘we are in this bag together’ and
not out of some essentialism.

Students from the same university can be referred to as a group,
and their standpoint can be evaluated, examined, and understood in
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their specific context. In as much as students recall weather
fluctuations and in as much as that reflects their understanding of
environmental hazards and climate change issues, the same should
not be treated in isolation, but rather the existing causal relationship is
more significant. This is so because it reflects the nature of the nexus
and any confounding variables in the phenomena under study. To a
greater extent, the climatic challenges or environmental hazards faced
by their families and communities collectively are a reflection of an
in-depth interlink between the natural environment and society. This
depicts how difficult it is to understand human-induced environmental
challenges without examining human-environment interactions. Society,
that is, collective communities, does not live in a vacuum; its existence
is constantly shaped and reshaped by the prevailing political
environment, economic situation, social norms, and lastly, but more
significantly, natural capital or the natural environment. The impact
of climate change as well as the ensuing environmental degradation
differ, but these differences only become significant when one draws
a comparative conclusion.

The experiences of different geographical regions, when
compared, often give meaningful and reliable information regarding
the phenomenon under study. It is important to note that changes in
the physical environment do have an immediate effect on the natural
landscape, and such changes are visible and can be evaluated by the
natural sciences with no doubt. The results of such changes to
communities form the fulcrum of the crux of the social sciences. As
a sociologist, the researcher was more interested in the impacts of
climate change on students and the communities in which they reside.
It was observed in this research that changes in the natural
environment are always apparent, but the impact on societal
functioning and wellbeing is always hidden and thus remains at the
fringes of climate change policy formulation.

In this study, it was observed that students often portray
knowledge of the natural changes occurring or those that occurred in
the past, but they are not in a position to explain the connection between
those changes and social problems and their impacts on community

relations. Hence, from the students’ narratives of their personal daily
experiences, it was noted that the social impacts of climate change
on communities are poorly understood among tertiary students in both
study areas. Yet it is those same social impacts that have long-term
devastating consequences for communities and henceforth require
immediate intervention. It therefore remains valid to claim that a social
science understanding of the impact of naturally occurring events on
human communities is substantial.

Though based on a different age cohort with distinct social-
cultural settings, the conclusions by Zeeshan (2021) are noteworthy
as they reflect that awareness alone without action is meaningless as
it translates into nothing where action is needed. Zeeshan et al. (2021)
suggest that more attention should be given to climate in formal
education with appropriate changes in curricula and pedagogy and
the opportunity for hands-on exposure to inspire the students to be
more proactive in adaptation and mitigation efforts. According to Smith
and Wandel (2006), climate change studies do not often link socio-
economic variables with people pertinent to policymaking and strategic
adaptation mapping. In agreement with the above, the sentiments
overhead raise important facts about gaps in risk perception literature,
as most research contributes much to understanding of climate change
and its impacts, mostly at the global and regional levels, but falls short
when it comes to the local, national, and individual levels. What this
study thus establishes from such conclusions is that the epicentre of
all climate debates should be individual and local homegrown adaptation
as the way forward.

Conclusions
It was observed that lived experiences play a pivotal role in

shaping perceptions and the general behaviour of individuals, and the
same has a direct bearing on climate awareness. It is crucial to note
that the two universities’ students showed and shared discrete
narratives and had distinct statistics, which, however, suggest the need
for further inquiry into the localised and context-specific or community
climate traditional narratives, their lived climate change experiences,
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and how they fall within the scientific understanding of climate change.
In this paper, it was also observed that analysing South Asia and

Southern Africa through the prism of climate, livelihoods, adaptation,
and education provides useful insights into the underlying trends shaping
the entire region and the risks posed by current long-term trajectories.
It is essential in the social sciences for researchers to acknowledge
the role of lived experiences whenever the unit of analysis is the
individual ‘agent’. Again, it is important to note that in this study, an
appreciation of the daily lived experiences and climate impacts on
students was done.

While the precise impetus of climate change on students, farmers,
women, and other vulnerable populations in the global south is still the
subject of scientific inquiry and debate (Bhattacharyya and Werz
2012), the range of issues facing the region calls for a comprehensive
assessment of climate change and its impact on both traditional and
human security. The researcher is hopeful that this research paper
will be a jumping-off point for more empirical research establishing
the realities of students experiences in regions marked by climate-
driven livelihoods, vulnerability, resource depletion, natural resource
conflict, migration, and mixed identities in South Asia and Southern
Africa. The paper presents the study findings with reference to
sociological theories, and much of the discussion followed Ulrik Beck’s
theory of the risk society. Hence, the narratives of students and their
experiences were categorised into various risks posed by late modernity
and how the global south is caught up in a fix of environmental hazard
complexities versus development goals.
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Introduction
The notion of sustainable development has grown in popularity

in recent years as the world faces environmental difficulties, economic
inequities, and social injustices. The United Nations’ Sustainable
Development Goals (SDGs) emphasize the importance of innovative
solutions in achieving a balanced and sustainable future. One such
innovation is the digital library, which has the potential to transform
information access while also promoting environmental and social
sustainability. Digital libraries are collections of digital content, such
as books, articles, and multimedia, that are available electronically.
Unlike traditional libraries, they do not require physical space, printed
materials, or transportation, hence considerably reducing their
environmental effect. Furthermore, digital libraries can reach a global
audience, ensuring equal access to knowledge and resources and
promoting sustainable growth on several fronts.

Objectives
The aims of this study are:
 To investigate the function of digital libraries in improving

environmental sustainability by minimizing the reliance on
physical resources.

 The Role of Digital Libraries in
Sustainable Development

Mrs. Bornali Chutia
Librarian, Jengraimukh College, Majuli, Assam
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 To determine the impact of digital libraries on educational
accessibility and social fairness, particularly in
underprivileged areas.

 To investigate the potential of digital libraries to promote
the United Nations’ Sustainable Development Goals
(SDGs).

 To identify the issues and constraints related with digital
libraries in terms of sustainable development.

Research Methodology
This study follows a theoretical research technique, analyzing

existing literature and case studies on digital libraries and sustainable
development. The methodology includes: A review of scholarly articles,
books, and reports about digital libraries, sustainability, and the SDGs.
A comparison of traditional and digital libraries’ environmental, social,
and economic implications. Examining case studies in which digital
libraries have been successfully deployed and their impact on
sustainability. Identification of gaps in the literature and potential areas
for further investigation.

Discussion
1. Environmental Sustainability: Digital libraries help to

improve environmental sustainability by eliminating the need for paper,
ink, and other resources connected with printed literature. Eliminating
physical books reduces deforestation, water use, and carbon emissions
associated with their creation and transit. Furthermore, the absence
of physical infrastructure, such as buildings and storage facilities,
decreases libraries’ environmental impact. Environmental education
is essential for raising awareness about environmental issues and
promoting sustainable practices. Digital libraries provide access to a
vast array of resources on environmental topics, including climate
change, biodiversity, pollution, and conservation. These resources can
be used by educators, students, policymakers, and the general public
to increase their understanding of environmental issues and the actions
needed to address them. For example, the United Nations Environment
Programme (UNEP) has developed a digital library that offers access

to publications, reports, and multimedia content on various
environmental topics. This resource is invaluable for promoting
environmental awareness and education, as it provides users with the
information needed to make informed decisions and take action to
protect the environment. Digital libraries also facilitate the sharing of
best practices in environmental protection and sustainable
development. By providing access to case studies, reports, and other
resources, digital libraries enable organizations, communities, and
individuals to learn from the experiences of others and adopt successful
strategies for environmental management. For instance, the
International Institute for Environment and Development (IIED) digital
library provides access to a wide range of publications on sustainable
development, including case studies on community-based natural
resource management, sustainable agriculture, and climate adaptation.
These resources are valuable for practitioners and policymakers
seeking to implement effective environmental strategies.

2. Educational Access and Social Equity: One of the most
important achievements of digital libraries is their potential to enable
universal access to information. In areas where traditional libraries
are few or non-existent, digital libraries provide an important resource
for education and lifelong learning. Digital libraries promote social
fairness and inclusivity, which are critical components of sustainable
development. Digital libraries have the potential to bridge the
educational divide by providing equitable access to educational
resources. In many regions, access to quality education is hindered
by factors such as poverty, gender inequality, and geographic isolation.
Digital libraries can help overcome these barriers by providing remote
access to educational materials and resources. For instance, initiatives
like the World Digital Library (WDL) and Khan Academy offer free
educational content that can be accessed by anyone with an internet
connection. These platforms provide valuable resources for students
in underserved communities, helping to level the playing field and
promote educational equity.

On the other hand, research is also essential for understanding
environmental challenges and developing effective policies and
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solutions. Digital libraries provide researchers and policymakers with
access to scientific literature, datasets, and other resources that are
crucial for environmental research and decision-making. Platforms
like the Global Environment Facility (GEF) Knowledge Management
Platform and the Intergovernmental Panel on Climate Change
(IPCC) digital library offer access to a wealth of information on
environmental issues, including reports, research papers, and policy
briefs. These resources support evidence-based decision-making
and the development of policies that promote environmental
sustainability.

The digital divide refers to the gap between individuals and
communities with access to digital technologies and those without.
This divide can exacerbate existing social and economic inequalities,
particularly in the context of education, employment, and access to
information. Digital libraries play a crucial role in bridging the digital
divide by providing access to digital resources and services in
underserved communities. For example, community-based digital
libraries, such as the Rural Digital Libraries initiative in India, provide
access to digital content, internet connectivity, and training programs
in rural areas. These initiatives help bridge the digital divide and promote
social inclusion by ensuring that all individuals have access to the
resources needed to participate in the digital economy.

3. Supporting the SDGs: Digital libraries are consistent with
several SDGs, including Goal 4 (Quality Education), Goal 10 (Reduced
Inequalities), and Goal 13 (Climate Action). By delivering quality
educational resources to a global audience, digital libraries assist to
minimize knowledge inequities and contribute to climate change by
lowering the environmental effect of traditional libraries. The report
explores particular examples and programs in which digital libraries
have helped to advance these goals.

Supporting Quality Education (SDG 4)
One of the most direct contributions of digital libraries to

sustainable development is in the realm of education. SDG 4
emphasizes the need for inclusive and equitable quality education and
the promotion of lifelong learning opportunities. Digital libraries provide

access to educational resources that can be used by students,
educators, and researchers worldwide, regardless of geographical
location. This democratization of knowledge helps bridge the
educational divide between urban and rural areas and between
developed and developing countries.

Case Study: The World Digital Library, an initiative by UNESCO
and the U.S. Library of Congress, offers free access to thousands of
books, documents, and artifacts from around the world. By making
this information accessible to a global audience, the World Digital
Library supports educational initiatives and fosters a deeper
understanding of different cultures and histories.

Promoting Environmental Awareness (SDG 13)
Digital libraries also play a critical role in promoting environmental

awareness, a key component of SDG 13, which focuses on combating
climate change and its impacts. They provide access to a wealth of
information on environmental issues, including scientific research,
policy documents, and educational materials. This information is
essential for informing policy decisions, educating the public, and
supporting grassroots environmental movements.

Example: The Global Environment Facility’s (GEF) digital library
provides access to documents related to environmental projects,
research, and policy initiatives around the world. This resource supports
environmental education and advocacy efforts by making information
easily accessible to stakeholders, including governments, NGOs, and
the public.

Facilitating Cultural Preservation (SDG 11)
Cultural heritage is an important aspect of sustainable

development, as it fosters a sense of identity and continuity in a rapidly
changing world. Digital libraries play a vital role in preserving and
disseminating cultural heritage, particularly in regions where physical
cultural assets may be at risk due to conflict, natural disasters, or
neglect.

Case Study: The Digital Public Library of America (DPLA)
aggregates content from libraries, museums, and archives across the
United States, making it accessible to a global audience. By digitizing
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and sharing cultural artifacts, the DPLA helps preserve cultural
heritage and promotes cultural understanding.

Ensuring Equitable Access to Information (SDG 10)

Inequality in access to information is a significant barrier to
sustainable development. Digital libraries help reduce this inequality
by providing free or low-cost access to a wide range of resources.
This access is particularly important in developing countries, where
traditional libraries may be scarce or poorly funded. Example: The
African Digital Library (ADL) provides free access to digital books
and resources to people in Africa. This initiative helps to level the
playing field by ensuring that individuals in developing regions have
access to the same information as those in more developed areas.

Challenges and limitations
Despite their numerous benefits, digital libraries confront

obstacles such as the digital divide, data security, and digital material
preservation. The study addresses these problems and proposes
potential solutions to ensure that digital libraries continue to effectively
support sustainable development.

Conclusion
Digital libraries represent a huge step forward in the pursuit of

sustainable development and balancing environmental footprint while
boosting educational accessibility and social fairness, making them
an effective instrument for achieving the SDGs. To fully realize their
potential, digital libraries must solve the issues that come with technical
access and information preservation. Future study should focus on
establishing solutions to overcome these issues, as well as investigating
the role of digital libraries in sustainable development. However, to
fully realize the potential of digital libraries in sustainable development,
it is essential to address the challenges related to technological
infrastructure, digital literacy, sustainability, intellectual property, and
preservation. By overcoming these challenges, digital libraries can
continue to be powerful tools for advancing sustainable development
and ensuring that knowledge and information are accessible to all.

As the world continues to face complex and interconnected
challenges, the role of digital libraries in sustainable development will
only become more critical. By providing access to the information
and resources needed to address these challenges, digital libraries
can help to build a more sustainable, inclusive, and equitable future
for all.

References
Borgman, C. L. (2000). From Gutenberg to the Global Information

Infrastructure: Access to Information in the Networked World.
MIT Press.

Brown, A. (2006). Digital Preservation: Sustaining Culture and
Knowledge into the Future. Facet Publishing.

Fox, E. A., & Marchionini, G. (1998). Digital Libraries: A Look Back
at 30 Years of Research and Development. Communications of
the ACM, 41(4), 29-32.United Nations. (2015). Transforming
our world: the 2030 Agenda for Sustainable Development.

Lesk, M. (2005). Understanding Digital Libraries. Elsevier.Arms, W.
Y. (2001). Digital Libraries. MIT Press.

Rayward, W. B. (2003). Electronic Information and the Functional
Integration of Libraries, Museums, and Archives. New Library
World, 104(11/12), 433-445.

Sturges, P., & Neill, R. (1998). The Quiet Struggle: Information and
Libraries for the People of Africa. Mansell Publishing.

Willinsky, J. (2006). The Access Principle: The Case for Open Access
to Research and Scholarship. MIT Press.



Climate Change in North East India  200 Climate Change in North East India  201



Impact of climate change on
livelihood and lifestyle of people

residing in Guwahati
Parashmita Bora

Department of Statistics, Gauhati University, Assam

Arpita Buragohain
Department of Environmental Science

Gauhati University, Assam

Abstract
Climate change is a global reality which is highly evident in the

city of Guwahati. Naturally, the geographical location of the region makes
it highly prone to extreme weather events profoundly flood, landslide
etc. due to excessive rainfall. Added to this, the unplanned and rapid
urbanization in different zones of the city combined with various other
anthropogenic intervention such as deforestation, destruction of wetlands,
shifting cultivation in the hills, unplanned unscientific land use patterns
and pollution has aggravated the disaster activities even further. An
increasing trend of population curve from 2001 (26,655,528) to 2011
(31,205,576) of the city can be seen. This occurs due to the presence of
opportunities related to job, education and luxurious lifestyle. The increase
can be viewed as a surge of risk of susceptible individuals and also
detoriated natural environment of the city.

This paper is an attempt to understand the various problems
associated with the huge migration of population from various parts

of the state and also understand the various livelihood malfunctions
associated with the occurrence of hazardous events related to changes.
For purpose of the study survey is conducted for 120 households
which are selected with the help of random sampling in the areas
with previous disaster records. A relationship is formulated among
the various parameters of the investigation by execution of statistical
processes of chi square test and correlation coefficient.

Keywords: Flash Flood, Landslide, Climate Change, Guwahati, Chi-
square test.

Introduction
Natural hazards are those events which cannot be prevented from

occurring but their impacts can be reduced if effective measures are
taken to reduce their severity, frequency and possible size (Mili, et al.
2013). But now-a-days anthropogenic interventions are responsible for
prompting disasters to greater dimensions. In the recent scenario, climate
change is a major environmental and social issue outstretched all over
the world. It refers to a broad array of environmental degradation which
results in an increased level of global warming, alteration in precipitation,
change in level of sea and more extreme weather conditions like heat
waves, cold waves, and even loss of human lives, droughts, floods,
landslides etc. Climate change in many circumstances becomes disaster
which threatens the life and livelihood of the dwellers. As by definition
disaster is “a, mishap, calamity or grave occurrence in any area, arising
from natural or man- made causes, or by accident or negligence which
results in substantial loss of life or human suffering or damage to, and
destruction of, property, or damage to, or degradation of, environment,
and is of such a nature or magnitude as to be beyond the coping capacity
of the community of the affected area” (Sarmah and Das 2021). The
Earth’s climate has varied considerably in the past, as shown by the
geological evidence of ice ages and sea-level changes, and by the records
of human history over many hundreds of years. The causes of past
changes are not always clear but are generally known to be related to
changes in ocean currents, solar activity, volcanic eruptions and other
natural factor (ISDR, 2008).
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The North Eastern region of India too is extremely vulnerable to
natural hazards such as earthquakes, floods, landslides etc. Every
year during the monsoon season, the region experiences worst fury
of nature in the form of flood and erosion along its banks, devastating
hefty areas of habituated landform and damaging agricultural lands.

The Guwahati city of Assam is no exception. Each year the city
experiences worst impact of disaster in the form of flash floods due
to its unscientific development and rapid urbanization. Guwahati being
the largest urban center and a hub of major activities in the region
faces most severe impacts of these floods. (ASDMA, 2014). Various
adaptation measures have been under taken across societies to fight
the impacts of climate change. One of the most common methods of
adaptation is migration (Das, 2015). The gradual increase of population
deficit land for settlements which further leads to advances of
population in hilltops and wetlands. Thus, these encroachment rise
the risk of disasters such as urban floods which in turn deteriorates
the natural environment of the city. From the late 90’s, the pace of
development picked up rapidly leading to casualties and economic
losses during floods. During flash flood a vast majority of this population
residing in the adjacent areas are also affected. The construction
activities on the hills in Guwahati have resulted in the removal of
vegetation cover in the forest area thereby exposing the surface. The
problem of soil erosion is evident from several environmental issues
such as water logging, flashflood, siltation, decrease in the ground
water table and the dusty environment on sunny days. The climate of
the region is characterized by a warm and humid atmosphere and as
monsoon brings heavy rain to the city as of the average annual rainfall
is 1688mm. Guwahati being the major city of the North- East has
developed road, rail and air connectivity with the rest of the country.
But during monsoon and because of urban floods these road and rail
connectivity to the rest of the North-East region is hampered thus
hampering the daily lives of the local people.

Objective of the Study
1. To understand the causes of disaster and its effect livelihood

of the population.

2. To compute the mitigation measure adopted by the affected
population.

Database and Methodologies
Database
The study is based upon both primary and secondary data sources.

The primary data are collected through schedules from affected
households of the study area and secondary data are collected from
various journals, books, publication, articles etc.

Methodology
For proceeding the study, schedules are prepared for survey.

Related journals, books and publications are reviewed for the fulfilment
of considered objectives. As the study also relies on primary database,
a total of 120 households are considered by the method of simple
random sampling using randomized design table, within the effected
areas of Guwahati City. From the selected data set graphical
representations are formulated.

For further research, a statistical test is formulated to find the
relations between the variables taken for finding the various factors
effecting the livelihood of the population on the bases of change in the
climatic condition. Chi-Square test for independent is performed which
is a statistical hypothesis test used to determine whether two
categorical or normal variables are likely to be related or not. The
Chi-square test statistic is given by the following formula:

( ) −=
i

ii
i

xX
σ

μ 2
2

Where; Xi = Observed values; μi = Expected values

Description of the study area:
Located in the north eastern state of Assam Guwahati is the

largest city of the situated on the flood plain of the mighty Brahmaputra.
The city is known for its captivative landscape and its glorious history.
The entire city is surrounded by lush green vegetation and peaks and
it lies within the geographical extension of 26.1158° N, 91.7086° E
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(source: Google). The natural positioning makes it highly prone to
meteorological hazards such as flood and landslide. During monsoon
the area receive extreme rainfall. Due to its low gradient and
anthropogenic intervention flash floods is common in the area. Along
with flash flood extensive rainfall, deforestation and encroachment in
the hills makes the population vulnerable to landslide as well. The
total area of Guwahati Municipal Corporation (GMC) is 216 Sq. Km
and the population as per 2011 census is 963,429 (source: Google).
This study is an attempt to understand the recent disaster due to
urbanization with special reference to Guwahati city.

Results and Discussion:
Flash flood and landslide turned as common natural hazards in

the recent scenario of the Guwahati city. The increased frequency of
tropical cyclone such as Fani (2019), Amphan (2020) etc. characterized
by excessive rainfall and wind is major example of climate change in
the region. The other evidences of climate change can be observed in
the altering weather conditions, changes in precipitation patterns etc.
of the city. Monthly rainfall trends inferred that the rainfall in the
monsoon months (June and August) recorded an increasing trend of
4.4 and 3.5 mm/year, respectively. July and October were recorded
with a slightly increasing trend, while the month of September
decreased to -0.141 mm/y rainfall (Gogoi and Rao, 2022).

During the study, it was found that, Guwahati is consecrated
with abundance of opportunities as majority of the headquarters and
offices are concentrated in the metropolitan due to the existence of
Assam’s capital, Dispur. So, a higher affinity of folks can be observed
towards the city. Though

Guwahati has an area of 99.87 sq.km, but the city has a population
density of 4400/sq.km portraying a population boom in the city. High
rise buildings, malls, over bridges, highly developed roads etc. are
common in the region. These unplanned and unscientific constructions
leads to lack of empty spaces and grounds which results in
encroachments at hill tops and wetlands. Further, the combination of
such factors induces flash floods and landslide which are some of the
undesirable feature of the cosmopolitan.

During the survey, an attempt has been made to understand the
causes of disaster from the perspective of the affected population.

Fig: Graphical representation of the various causes of disaster.

The above representation indicates that according to the affected
population most of the disasters in Guwahati is due to Clogging of
drainage system in the city followed by haphazard and unplanned
urbanization.

Fig: Graphical Representation of Disaster prone
population of Guwahati

Among the disasters in the region, flood covers 71% of the list,
followed by landslide. Other types of disasters accounts for only 14%
of the count.
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 Fig: Graphical Representation Showing Percentage of
population facing problems with the type of disaster

Effects of Disasters on Livelihood
 Impacts on Communication: One of the major effect of

disaster faced in the city is glitches in communication and
transportation. Guwahati is the major interaction hub for
businesses, economical activities and official work of the
entire state. Any disaster in the zone can cause adjournment
of such works leading to huge economic loss of the entire
state. This further leads to price hike, inflation in the markets,
lack of necessary commodities etc. Other than this,
schooling, emergency services as well daily lifestyle is also
hampered.

 Lack of Power Supply: Whenever there is a disaster,
power-cuts is a common practice for safeguarding people
from electrification. However, these power-cuts causes
problem among the public as the residents of Guwahati is
highly reliant on devices and machines for drinking water,
work practices, communication etc.

 Food Scarcity: Due to disasters, food shortage occurs and
sometimes relief cannot reach the victims.

 Damages and Destruction: Every disaster causes
damages from minor to severe. Sometimes these disasters
even leads to death of the victims.

Mitigation Measures Adopted
 Cleaning the existing drainage system, for removing the

clogs.
 Opt for sustainable development and construction
 Reduce plastic pollution and develop technologies for

recycling of the existing plastic.
 Reduce deforestation and encroachment in the biodiversity

sensitive zones such as wetland, hill, and forest areas.
 Increase the number of open areas for infiltration of

rainwater
 Promote awareness among the public.

Conclusion:
Guwahati is a city of beautiful landscape however the consistent

hazardous in the city hampers the growth and development of the
region. Climate change has imposed further aggravation of the
situation. Government has adopted several measures to reduce the
impacts of the disasters but, these measures remain inadequate and
problems persists in the affected zones.
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Abstract
Flood, erosion and sedimentation are some of the chronic

problemsassociated with Lakhimpur district of Assam. The district is
fed primarily bySubansiri and its tributaries which happens to be the
largest tributary of Brahmaputra. The population residing within the
river basin ishighly dependent on it for various economic, social and
cultural aspects. Problems arise during monsoon when the river
transforms into its gigantic form and causes heavy flood and
erosion.The flood associated with Subansiri is characterized by greater
magnitude and frequency which potentially causes major damages
and destructions in the region. Due to the current scenario of climate
change and global warming, intensity of these disasters has aggravated
manifolds. The consecutive flood episodes has further handicapped
the region, thus depriving it from growth and development.

In this paper, an attempt has been made in order to understand
the some of the socio-economic factors associated with flood. The
study is performed among the flood affected population taking into
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account a minimum of 70 households residing in the catchment
area.“Chi-square test for independence” is conducted in order to
obtain the relationship between required parameters. From the
observations it is evident that the consecutive flood events has
imposed great deformations in the regular status of the area.Loss
of property, agricultural land, damage of crops etc. are some of the
major issues associated with Subansiri flood. Therefore, the research
is done from a perspective to understand the socio-economic
parameters associated with flood and formulate better mitigation
and management strategies by combining the scientific approach
with the indigenous knowledge.

Keywords: Subansiri,Lakhimpur, Flood, Climate Change, Chi-square
test for Independence,  Socio-economic.

Introduction:
Floods are one of the most destructive natural hazards which

affects seriously on the socio-economic environment (Das et.al,
2017). Flood andriver bank erosion are dynamic and natural
processes which have an adverseimpact on livelihood ashomesteads
are destroyed, cultivatable lands are wiped out and employment
opportunities are reduced(Mili et.al., 2013). It is a recurring and
natural phenomenon in the rivers. However, with the advent of
climate change and global warming, flood scenario has turned into
a catastrophe.

Flood is defined as the “inundation of nearby dry landmass by
upsurge of water levels due to meteorological events or climate
change”. Naturally, flood can be triggered by heavy rainfall, rapid
snowmelts or storm upsurge from tropical cyclones or tsunami in
coastal regions. Anthropogenic reasons for the occurrence of flood
can be changes in the river regime, damage and destruction of major
hydraulic structures such as dams, spillways, embankments etc.,
deforestation, urbanization and unscientific landuse and farming
practices. The range of consequences that flood brings about includes
political, social, psychological, ecological and environmental damage
to cultural heritage (Pistrika, 2010).Among the different naturalhazards

effecting India, the impact of flood tobe the mostrecurring, disastrous
and widespread (Lahon, 2019)

The Brahmaputra belongs to the Himalayan river system covering
the states of Assam and Arunachal Pradesh in India. The river and
its tributaries is also one of the longest (3848km) river system of the
World. The basin is dependent mainly on precipitation, while the upper
part of the basin depends on meltwater from glacier and snow melt
(Mishra et al, 2019). Floods, flash floods, riverbank erosion and
deposition of sandare the most frequent water-induced hazards in the
easternBrahmaputra basin in Assam (Das et.al., 2009, Bora,
2019).According to the reports of Rastriya Brah Ayogthe flood prone
areas of the state of Assam is 31,500.00 sq.km which is about 39.58
% of the total land area of the state. Among the worst flood hit regions
of the state is the Lakhimpur district, which experiences severe flood
every year which handicaps the growth and development of the region.
The district comes under the influence of the Subansiri river which
the largest and a major tributary of the mighty Brahmaputra. The
river contributes to approximately 11% of the total discharge of
Brahmaputra at Pandu (Gogoi, 2013). The Subansiri river flows from
the Eastern Himalayas and brings about fertile alluvial soil which is
deposited in the low-lying plains of Lakhimpur district. The extensive
and fertile plains support large agrarian base (Gogoi and Goswami,
2013). Hence, huge settlements are observed in the lower-Subansiri
catchment. People migrate to the plains for various agricultural
practices. The study is an attempt to understand theimpact of the
annual consecutive episodes of flood and climate change on the various
socio-economic aspects of district.

Objectives of the Study:
The primary objectives of the study are as under:
 Analyze the relationships betweenannual flood frequency

and various required  parameters such as loss of Agricultural
land, selection of occupation, etc.

 Understand the effects of flood on the livelihood and
healthof the affected population.
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Database and Methodologies:
Database:
The current study is based on both primary and secondary

database. For the collection of primary database, questionnaire and
schedules are constructed in relevance to the study. The secondary
data is based on different sources such as journals, books, census,
Official publications from various Government and private
organizations etc.

Methodologies:
The study is a combination of both qualitative and quantitative

analysis of the collected data and the entire study is completed in 3
stages:

 Pre-field and Library Work: Selection and identification
of the study area, preparation of schedules and questionnaire
for collection of the required primary data.

 Field work and Data Collection: Visiting the affected
sites and enquiring the households using the questionnairesin
order to obtain relevant demographic data and other flood
related information. Schedules are used to obtain data from
the unfeasible regions and also for a greater reach.

 Post-field Work: Tabulation, classification and editing of
collected data for analysis and computation using statistical
methodologies such as Chi-Square test for independence
and graphical representation by using bar diagrams, pie
charts, etc.

The analysis of data is done by employing Chi-Square test for
Independence. During the survey, 70 families are taken into
consideration which are affected by Subansiri flood water. The villages
are selected by employing Simple Random Sampling using Randomized
Number Table.

Chi-Square test for independence is performed in order to
understand the relationship between twocategorical or normal
variables. The test is performed to compute the relationship between
the occurrence of flood and various other variables. Chi-Square variate

is given by the formula:
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                 Where: IX = Observed values

iμ =Expected values.

Description of the Study Area:
Flood and river bank erosion are some of the recurring and

chronic issues in the Subansiri catchment.The river is a major trans-
Himalayan tributary of Brahmaputra which flows through the districts
of North Lakhimpur and Dhemaji in Assam. The river extends
geographically to26º54’14"N - 28º55’24"N and 91º33’09" E -
95º04’38"E (Devi, 2016) and the length of the river from origin to its
outfall is about 468 km (Gogoi,2015). The major drainage of the river
in Assam is through the Lakhimpur district, hence major damages are
caused in the region by the river especially during the monsoon. The
district is a culturally, economically and environmentally significant
area as it is surrounded by many beels (wetlands) along with verdant
green undulated regions, supporting a wide range of flora and fauna.
However, problem arises during monsoon as water in the river surges
above the saturated levels which further hampers the region’s growth
and development. The entire Lakhimpur district is divided into 3 sub-
divisions viz. North Lakhimpur, Narayanpur-Bihpuria and
Dhakuakhana. The Assam Disaster Management Authority report
(2015) shows that of the total geographical area of 2277 sq.km, of
Lakhimpur district, 1535.27 sq.km, comes under the influence of flood
which accounts for 67.42% of the total geographical area. According
to the census of 2011, the total population in the area is 1,042,137 of
which 53% are male and 47% are female.

For the current study, theflood inundated areas of the district
are considered. The study is conducted on 10 flood affected villages
on the Subansiri catchment and are divided on the basis of flood
frequency (as per the residents) i.e. once a year, twice a year and
more than 2 times.
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Fig 1: Location map of the Study Area

Results and Discussion:
The damage and destruction associated with flood can have

social, environmental as well as economic repercussions. Rivers are
extremely important for thriving of humanity as they bring about fertile
alluvium for agriculture, irrigates land and also regulates the
hydrological cycle of the zone. However, they can be extremely
hazardous during monsoon as they are responsible for causing
disastrous flood. The Lakhimpur district is drained throughout by
Subansiri and its tributaries making it vulnerable to flood, erosion and
siltation. It is perennial and is fed by snowmelt and monsoon rainfall.
Each year the river turns into its  humongous form and cause disastrous
flood in the district leading to huge damages to life and property.
Some of the examples of major flood events associated with the river

are 1972, 1996, 2012 and 2020 floods.
From the study, it was evidentthat most of majority of the

population are dependent on agricultural practices. The high flood
frequent zones faces major loss of fertile cultivable landmass due to
erosion. Continuous erosion of the bank and increased in annual flood
frequency caused sedimentation as well as removal of the top fertile
layer necessary for agricultural practices. Therefore, this loss of
agricultural land due to flood and erosion shows a major shifting of
occupation to fishing and other small scale businesses on the areas
affected by consecutive flood waves i.e. more than twice a year.

Fig 2: Graphical Representation of the relationship between
Loss of Agricultural land and flood frequency

\Fig 3: Graphical Representation of the relationship between
Occupation and flood frequency
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Fig 4: Graphical Representation of the occupations of the
flood affected population

From the investigations it was also evident that the fishers were
previously farmers but due to the loss of agricultural land, as a result
of erosion,increasing discharge and flood waves, the population was
forced to adapt to other occupations.

Effects of Flood on Livelihood:
Flood bring about major havoc within the affected population.

The study reveals the following effects of flood at Lakhimpur District
of Assam:

 Population displacement: Each year severe flood and
erosion occurs in the Lower Subansiri catchment results in
loss of cultivable land, shelters as well as occupational
options, making the population susceptible to poverty. They
are bound to led a limited lifestyle with marginal resources
and are forced to migrate to other places for shelter and
occupational options. Example of such migration are
evident in  areas such as Katori Sapori, were people
migrated to other part of the district in search of shelter
and occupation. Another example can be seen at 1 No.
Hindu Gaon where the flood affected population of Ghagar

area has been allotted plots for settlement by the
government.

 Lack of Resources: The consecutive flood episodes
causes huge damages to infrastructures and public
amenities leading to interference of communication and
transportation in the affected areas. The population has to
survive on limited resources and facilities. Severe damages
to roads are highly visible in the region.

 Lack of Education: Collapsing of educational
institutions, irregular classes, damages to schools are
some of the issues which is witnessed every year during
monsoon. These circumstances constrains the periodicity
of academic activities leading to deprivation from
education.

 Price hike and crop failure: The unpredictable weather
conditions as well as siltation has caused limitation in the
crop production. Added to this, erosion of the river bank
causes huge loss of agricultural land and crops, resultingin
an increasing market price of food and limitation in
supplies.

 Effects on tourism: The beauty of the region is greatly
overshadowed by flood and erosion and tourism remains
underdeveloped in the region. The Dulung reserve forest,
Bordoibam Beelmukh Bird Sanctuary, Satajaan Bird
Sanctuary, Pabha or Milroy Wildlife Sanctuary etc. are some
of the important protected areas in the region but do not
attract much tourist.

Effects of Flood on Health:
Flood water brings about many diseases along with it. During

the survey, it was observed that people affected by flood suffers
from a combination of water-borne diseases, skin infections, respiratory
infections and psychological issues. However, it is seen that there is a
difference in the percentage of diseases during and post flood, which
is represented as under:
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Fig 6: Graphical representation of Infection During Flood by
various types of Diseases among the flood affected population

which adjourn the services and at other times lack of communication
system and denial of the stakeholders plays the role. Temporary
shelters which are created for the flood victims lacks proper sanitation
and hygiene which causes another trouble for the sufferers.

Conclusion:
The Lakhimpur district is seriously prone to flood, erosion and

sedimentation. The need of the hour, isa proper mitigation and
management for reducing the impending impact of such hazards. The
natives adopts traditional measures to cope with such disaster such
as building Chang ghars and Bharals, preparation of banana rafts and
boats, movement to highlands such as embankments etc. in order to
cope with the problem. The government has tried to implement flood
prevention measures but all these has proven to be inadequate to
tackle the current scenario. Climate change has further aggravated
the flood levels and new areas are inundated every year. Therefore,
implementation of more scientific approaches combined with
indigenous knowledge is highly required for a sustainable development
in the region.
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ø˚˜±ÀÚ˝◊√ √ ’±Ò≈øÚfl¡Ó¬±fl¡ ’±√ø1 Δ˘ÀÂ±√ ¬ı± Ú·1˜≈‡œ ˝√í√¬ıÕ˘ Δ˘ÀÂ√± ¤˝◊√ √

¸fl¡À˘±À¬ı±À1 ’±È¬±˝◊√√Ó¬Õfl¡ Œ¬ıøÂ√ õ∂ˆ¬±ª Œ¬ÛÀ˘±ª± ’—˙ÀÈ¬±Àª Δ˝√√ÀÂ√ õ∂fl‘¡øÓ¬ ¬ı±

Ê√˘¬ı±˚˛≈º ’±ø˜ ˜±Úª ¸˜±ÀÊ√ ¬Ûø1ªÓ«¬Ú1 Ú±˜Ó¬ õ∂fl‘¡øÓ¬1 ›¬Û1Ó¬ ø˚ Ò¬ı—¸

˘œ˘± ‰¬˘±˝◊√ √ÀÂ√± Ó¬±1 ¬Ûø1À¬Ûøé¬Ó¬ÀÓ¬ Ê√˘¬ı±˚˛≈ ¬Ûø1ªÓ«¬Ú Δ˝√√ÀÂ√ ¬ı± ¤˝◊√ √

¸fl¡À˘±À¬ı±À1˝◊√√ ˜”˘ fl¡±1Ì Ê√˘¬ı±˚˛≈ ¬Ûø1ªÓ«¬Úº Î¬◊M√√1-¬Û”ª ’=˘ÀÈ¬± Δ˝√√ÀÂ√ ¤È¬±

Ú±øÓ¬˙œÀÓ¬±¯û ˜G˘º ˚íÓ¬ Œ˜Ã‰≈¬˜œ Ê√˘¬ı±˚˛≈ ø¬ı1±Ê√˜±Ú ˚±1 ¬ı±À¬ı Î¬◊M√√1

¬Û”¬ı«±=˘1 1±Ê√…¸˜”˝√√Ó¬ ·1˜ Í¬±G±1 ’Ú≈ˆ”¬øÓ¬ ˜Ò…˜œ˚˛± ˝√√˚˛ ’±1n∏ Œ˜Ã‰≈¬˜œ

Ê√˘¬ı±˚˛≈1 ¬ı±À¬ı õ∂‰≈¬1 ¬Ûø1˜±ÀÌ ¬ı1¯∏≈Ì Œ˝√√±ª± ¬Ûø1˘øé¬Ó¬ ˝√√˚˛º Ó¬±1 ¬ı±À¬ı ¸˜¢∂

Î¬◊M√√1 ¬Û”¬ı«±=˘‡ÀÚ˝◊√√ Œ¸Î¬◊Ê√œ˚˛±À1 ˆ¬1¬Û”1º Î¬◊M√√1-¬Û”¬ı1 ø¬ıÀ˙¯∏Õfl¡ ’¸˜Ó¬

Ê√˘¬ı±˚˛≈1 ›¬Û1Ó¬ øˆ¬øM√√ fl¡ø1À˚˛˝◊√√ fl‘¡ø¯∏ fl¡±˚«…1 ˘·ÀÓ¬ ø¬ıøˆ¬iß ¸±—¶‘®øÓ¬fl¡

¬Û1•Û1± ¬Û±˘Ú fl¡1± ̋ √√˚˛ ’±1n∏ ̧ ±˜±øÊ√fl¡ ’Ô«ÕÚøÓ¬fl¡ ¤˝◊√√ ̧ fl¡À˘±À¬ı±1 ø√˙ÀÓ¬

Ê√˘¬ı±˚˛≈À˚˛ õ∂ˆ¬±ª Œ¬Û˘±˝◊√√º øfl¡c ¬ıÓ«¬˜±Ú ø˚ Ê√˘¬ı±˚˛≈1 ¬Ûø1ªÓ«¬Ú ¤˝◊√√ ¬Ûø1ªÓ«¬Ú1

¬ı±À¬ı ’¸˜1 ¸—¶‘®øÓ¬fl¡, ¬Û1•Û1±, ¸±˜±øÊ√fl¡ ’±1n∏ ’Ô«ÕÚøÓ¬fl¡ ø¶öøÓ¬ ¤˝◊√√

¸fl¡À˘±ø‡øÚÀÓ¬˝◊√√ ¬Ûø1ªÓ«¬Ú ’±ø˝√√ ¬Ûø1ÀÂ√º ¤˝◊√√ ¬Ûø1ªÓ«¬ÀÚ Œfl¡ÀÚÕfl¡ ’¸˜1

ø˙ª¸±·1 øÊ√˘±1 ø√‰¬±—˜”‡ ’=˘1 ø˜ø‰¬— Ê√ÚÊ√±øÓ¬ Œ˘±fl¡¸fl¡˘1 ¬Û1•Û1±,

¸˜±Ê√-Ê√œªÚ ’±1n∏ ’Ô«ÚœøÓ¬Ó¬ ø˚¸˜”˝√√ ¬Ûø1ªÓ«¬Ú Œ√‡± Œ¬Û±ª± Δ·ÀÂ√ ¤˝◊√√

¸fl¡À˘±À¬ı±1 Ó¬˘1 ’Ò…˚˛ÚÓ¬ ø¬ıÀù≠¯∏Ì fl¡1± Δ˝√√ÀÂ√ º

’Ò… ˛̊Ú1 Î¬◊ÀV˙… –

1] Ê√˘¬ı± ˛̊≈1 ¬Ûø1ªÓ«¬Ú ’±1n∏ ø˜ø‰¬— ¸˜±Ê√1 ¬Û1•Û1± ’±1n∏ ¸—¶‘®øÓ¬Ó¬

◊̋√√ ˛̊±1 õ∂ˆ¬±ª ¸•ÛÀfl«¡ ’±À˘±‰¬Ú± fl¡1± º

2] Ê√œªÚÕ˙˘œ1 ›¬Û1Ó¬ Ê√̆ ¬ı± ˛̊≈1 ¬Ûø1ªÓ«¬Ú1 õ∂ˆ¬±ª¸ ”̃̋ √√ ø¬ıÀù≠ ∏̄Ì fl¡1±º

3] fl‘¡ø ∏̄ ’±1n∏ ’±Ô«-¸±˜±øÊ√fl¡ ø√̇ Ó¬ Ê√̆ ¬ı± ˛̊≈ ¬Ûø1ªÓ«¬Ú1 ̂ ”¬ø˜fl¡± ̧ •ÛÀfl«¡

’±À˘±‰¬Ú± fl¡1± º

’Ò… ˛̊Ú ¬ÛXøÓ¬ –

Î¬◊Mê ’Ò…±˚˛ÀÈ¬± fl¡ø1¬ıÕ˘ ˚±›“ÀÓ¬ õ∂±Ôø˜fl¡ ’±1n∏ ø¡ZÓ¬œ˚˛fl¡ ¤˝◊√√ ≈√À˚˛±È¬±

¬ÛXøÓ¬ ¬ı…ª˝√√±1 fl¡1± Δ˝√√ÀÂ√º Î¬◊√±˝√√1Ì¶§1+∏À¬Û õ∂±Ôø˜fl¡ ¬ÛXøÓ¬ ø√‰¬±— ”̃‡ ’=˘Õ˘

Δ· Œ¬Û±Ú¬ÛÓ¬œ ˛̊±ˆ¬±Àª Ó¬Ô…¸ ”̃̋ √√ ̧ —¢∂˝√√ fl¡1± Δ˝√√ÀÂ√ ’±1n∏ ’±Ú˝√√±ÀÓ¬ ø¡ZÓ¬œ ˛̊fl¡ Ó¬Ô…

ø˝√√‰¬±À¬Û øfl¡Ó¬±¬Û, ¬ı±Ó¬ø1 fl¡±fl¡Ó¬ ’±1n∏ ø¬ıøˆ¬iß Œ˘‡±¸ ”̃̋ √√1 ¬Û1± Ó¬Ô…¸ ”̃̋ √√ ¸—¢∂˝√√

fl¡1± Δ √̋√ÀÂ√ º
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Ó¬Ô… ¬ı…±‡…± –

1] Ê√˘¬ı± ˛̊≈ ¬Ûø1ªÓ«¬Ú ’±1n∏ ø˜ø‰¬— ¸˜±Ê√1 ¬Û1•Û1± –

ø˜ø‰¬— Ê√ÚÊ√±øÓ¬ ˝√√í˘ ’¸˜1 ø¡ZÓ¬œ˚˛ ¬ı‘˝√√» Ê√ÚÊ√±øÓ¬º ˚±1 ’±ÀÂ√ ¸≈fl¡œ˚˛±

¬Ûø1‰¬˚˛ ’±1n∏ øÚÊ√± ¬Û1•Û1±º ¤˝◊√√ Ê√ÚÊ√±øÓ¬ÀÈ¬± ’¸˜1 ø¬ıøˆ¬iß ¶ö±ÚÓ¬ ø¸“‰¬1øÓ¬

Δ˝√√ ’±ÀÂ√ Ó¬±À1 øˆ¬Ó¬1Ó¬ ’Ú…Ó¬˜ ˝√√í˘ ø˙ª¸±·1 øÊ√˘±1 ø√‰¬±—˜”≈‡ ’=˘1

ø˜ø‰¬— Œ˘±fl¡¸fl¡˘º ø˚À˝√√Ó≈¬ ø√‰¬±—˜≈‡1 ø˜ø‰¬—À˘±fl¡¸fl¡˘ ¬ı¸¬ı±¸ fl¡À1 ø√‰¬±—

Ú√œ ’±1n∏ ¸˜±ôL1±˘ˆ¬±Àª ¬ıËp¡¬Û≈S Ú√œ1 fl¡±¯∏Ó¬ Œ¸˝◊√√¬ı±À¬ı ¤˝◊√√ Œ˘±fl¡¸fl¡˘1

¤fl¡ ¸≈fl¡œ˚˛± ¸±—¶‘®øÓ¬fl¡ ’±1n∏ ¬Û1•Û¬Û1±·Ó¬ Ê√œªÚ Δ˙˘œ Œ√ø‡¬ıÕ˘ Œ¬Û±ª±

˚±˚˛º ø¬ıÀ˙¯∏Õfl¡ ø˜ø‰¬— Œ˘±fl¡¸fl¡˘ ø˚À˝√√Ó≈¬ Ú√œ ¬Û±1Ó¬ ¬ı¸¬ı±¸ fl¡À1 Œ¸˝◊√√ ¬ı±À¬ı

¤˝◊√√À˘±fl¡ ¸fl¡À˘ ‰¬±— ‚1 ¸±øÊ√ Ê√œªÚ øÚ¬ı«±˝√√ fl¡À1º ‰¬±— ‚1 ’Ô«±» ›‡Õfl¡

¬ı“±À˝√√À1 ‰¬±— ¸±øÊ√ Ó¬±1 ›¬Û1Ó¬ ¬ı¸¬ı±¸ fl¡À1 øfl¡˚˛ÀÚ± Ú√œ1 fl¡±¯∏Ó¬ õ∂øÓ¬¬ıÂ√À1

¬ı±Ú ¬Û±Úœ Œ˝√√±ª± Œ√‡± ˚±˚˛ ’±1n∏ Œ¸˝◊√√ ¬Û±Úœ1 ¬Û1± 1é¬± ¬Û±¬ıÕ˘ ¬ı± ¬Û±Úœ

˚±ÀÓ¬ ‚11 øˆ¬Ó¬1Ó¬ ŒÚ±À¸±˜±˚˛ Ó¬±1 ¬ı±À¬ı ›‡Õfl¡ ¬ı±À˝√√À1 ‰¬±— ¬ı± ‰¬±— ‚1

¸±øÊ√ ˘˚˛º ’±1n∏ Œ¸˝◊√√ÀÈ¬±Àª Sê˜±·Ó¬ˆ¬±Àª ¬Û1•Û1±Õ˘ 1+¬Û±ôL1 ˝√√˚˛º øfl¡c

¬ı±Ó«¬˜±Ú ̧ ˜˚˛1 ø˚ Ê√˘¬ı±˚˛≈ ¬Ûø1ªÓ«¬Ú Œ¸˝◊√√ ¬Ûø1ªÓ«¬Ú1 ¬ı±À¬ı Ú√œ Ê√˘¬Û‘á¬ Sê˜±»

¬ı‘øX ¬Û±¬ıÕ˘ Òø1ÀÂ√ ø˚À˚˛ ¬ı±Ú ¬Û±Úœ1 ¬Ûø1˜±Ì ¬ı‘øX fl¡1±˝◊√√ÀÂ√ ’±1n∏ ŒÓ¬›“À˘±Àfl¡

¬ı¸¬ı±¸ fl¡1± ‰¬±— ‚11¸˜”˝√√ÀÓ¬± ¬ı±Ú ¬Û±Úœ Œ¸±˜±˝◊√√ÀÂ√ Œ¸˝◊√√ ¬ı±À¬ı Ú√œ fl¡±¯∏1œ˚˛±

Œ˘±fl¡¸fl¡À˘ ¸˜Ó¬˘ ˆ”¬ø˜ ¸±Ò±1Ì ‚1 ¸±øÊ√ ¬ı¸¬ı±¸ fl¡ø1¬ıÕ˘ Δ˘ÀÂ√ Ú±˝◊√√¬ı±

¬Û”¬ı«Ó¬Õfl¡› ›‡Õfl¡ ‰¬±— ¸±øÊ√¬ı ˘·± Δ˝√√ÀÂ√º ø˜ø‰¬— ¸˜±Ê√1 ø˚ Î¬◊»¸ª ë’±ø˘-

’±À˚˛ ˘‘·±—í Œ¸˝◊√√ ˘‘·±— Î¬◊ƒ√˚±¬ÛÚ fl¡À1 Ù¬±&Ì ˜±˝√√1 õ∂Ô˜ÀÓ¬± ¬ı≈Ò¬ı±À1º ¤˝◊√√

Î¬◊»¸ª Î¬◊√ƒ˚±¬ÛÚ fl¡1±1 ̃ ”˘ Î¬◊ÀV˙… ̋ í√√˘ Œ¸˝◊√√ ø√ÚÀÈ¬±1 ¬Û1±˝◊√√ ̇ ¸… ø¸“‰¬± ’±1y

fl¡À1 ’±1n∏ ŒÓ¬›“À˘±Àfl¡ Ú±ø‰¬-¬ı±ø· ’±ÚμÓ¬ ’±R˝√√±1± ˝√√˚˛º øfl¡c Ê√˘¬ı±˚˛≈1 ø˚

¬Ûø1ªÓ«¬Ú Ó¬±1 ¬ı±À¬ı ˙¸… ø¸“‰¬± ¸˜˚˛À‰¬±ª±Ó¬ ¬ÛÔ±1‡Ú ¬ı± fl¡øÍ¬˚˛±Ó¬ø˘‡Ú fl‘¡ø¯∏1

¬ı±À¬ı Î¬◊¬ÛÀ˚±·œ Δ˝√√ Ú≈ÀÍ¬ øfl¡˚˛ÀÚ± Ê√˘¬ı±˚˛≈ ¬Ûø1ªÓ«¬ÀÚ ¬ı1¯∏≈Ì1 ¬Ûø1˜±Ú ˝}√√±¸

¬ı‘øX fl¡ø1ÀÂ√ ¬ı± ¸˜˚˛ ˜ÀÓ¬ ¬ı1¯∏≈Ì Œ˝√√±ª± Œ√‡± Ú±˚±˚˛º ˝√√íÀ˘› øfl¡c ø˜ø‰¬—

Œ˘±fl¡¸fl¡À˘ ë’±ø˘-’±À˚˛ ˘‘·±—í ¬Û±˘Ú fl¡1± Œé¬SÓ¬ Œfl¡±ÀÚ± ø√ÀÚ ’ªÀ˝√√˘±

fl¡1± Ú±˝◊√√º ˜≈Í¬1 ›¬Û1Ó¬ ‰¬±¬ıÕ˘ ·íÀ˘ Ê√˘¬ı±˚˛≈ ¬Ûø1ªÓ«¬ÀÚ õ∂Ò±ÚÕfl¡ ø√‰¬±—˜≈‡

’=˘Ó¬ ¬ı±Ú ¬Û±Úœ1 ¬Ûø1˜±Ì ¬ı‘øX fl¡ø1ÀÂ√ ¬Û”¬ı«ÀÓ¬ Œ¸˝◊√√ ’=˘ÀÈ¬±Ó¬ ¬ıÂ√1ÀÈ¬±Ó¬

¤¬ı±1À˝√√ ¬ı±Ú ¬Û±Úœ Œ√ø‡¬ıÕ˘ Œ¬Û±ª± Δ·øÂ√˘ øfl¡c ¬ıÓ«¬˜±Ú ¸˜˚˛À‰¬±ª±Ó¬ ¤¬ı±1

Ú˝√√˚˛ ≈√¬ı±1 Ú˝√√˚˛ øÓ¬øÚ¬ı±Õfl¡ ¬ı±Ú ¬Û±Úœ ˝√√˚˛º Ó¬±1 ¬Ûø1Àõ∂øé¬Ó¬Ó¬ ø˜ø‰¬—

Œ˘±fl¡¸fl¡˘1 ¬ı“±˝√√1 ‰¬±— ‚1¸˜”˝√√ Œ¸±Úfl¡±À˘ Ê√ø˝√√-‡ø˝√√ Œ˚±ª± Œ√‡± ̊ ±˚˛º fl¡±1Ì

ŒÓ¬›“À˘±Àfl¡ ‰¬±— ‚1¸˜”˝√√ øÚ˜«±Ì fl¡À1 ¬ı“±˝√√√ ’±1n∏ fl¡±ÀÍ¬À1 ’±1n∏ Œ¸˝◊√√ ¬ı“±˝√√ fl¡±Í¬

¸˜”˝√√ ¬ıÂ√1Ó¬ øÓ¬øÚ¬ı±1Õfl¡ ¬Û±ÚœÓ¬ øÓ¬øÓ¬À˘ Œ¸±Úfl¡±À˘ ̂ ¬±ø„√√ ¬Û1±ÀÈ¬± ¶§±ˆ¬±øªfl¡º

Ó¬±1 ¬Û1± ¬Ûø1S±Ú ¬Û±¬ıÕ˘Àfl¡ ¬ıÓ«¬˜±Ú ¬ıUÀ˘±Àfl¡ ¬ı“±˝√√-fl¡±Í¬1 ‰¬±— ‚1 ¤ø1 ø˙˘

¬ı±ø˘ ø‰¬À˜∞I◊À1 ‰¬±— ‚11 ¸±øÊ√¬ıÕ˘ ¬ı±Ò… Δ˝√√ÀÂ√º ø˚À˚˛ Œ¸˝◊√√ ’=˘ÀÈ¬±1 ø˜ø‰¬—

¸˜±Ê√1 ¬Û1•Û1± ¬Ûø1ªÓ«¬Ú ’±øÚ ø√ÀÂ√º ˝◊√√˚˛±1 Î¬◊¬Ûø1› ¸±˜±øÊ√fl¡ ’Ô«ÕÚøÓ¬fl¡

’±1n∏ ¬Û1•Û1±·Ó¬ ‡±√…ˆ¬±¸, 1œøÓ¬-ÚœøÓ¬Ó¬ Sê˜±i§À˚˛ ¬Ûø1ªÓ«¬Ú ’±øÚ ø√ÀÂ√º

2] Ê√œªÚ Δ˙˘œ1 ’±1n∏ Ê√̆ ¬ı± ˛̊≈ ¬Ûø1ªÓ«¬Ú õ∂ˆ¬±ª –

Ê√œªÚ Δ˙˘œ ¬ı≈ø˘ fl¡í¬ıÕ˘ ·íÀ˘ ø√‰¬±—˜≈‡ ’=˘1 ø˜ø‰¬— Œ˘±fl¡¸fl¡1

øÚÊ√± Δ¬ıø˙©Ü… ’±ÀÂ√ ¤˝◊√√À˘±fl¡¸fl¡˘ ø˚À˝√√Ó≈¬ Ú√œ1 √“±øÓ¬fl¡±¯∏1œ˚˛± Œ˘±fl¡ Œ¸˝◊√√

¬ı±À¬ı ¤˝◊√√À˘±fl¡¸fl¡À˘ Ú√œfl¡ Œfl¡f fl¡ø1À˚˛˝◊√√ Ê√œªÚÕ˙˘œ ¬ıÓ¬«±˝◊√√ 1±À‡º ¤˝◊√√

’=˘1 Œ˘±fl¡¸fl¡˘1 ˚±Ó¬±˚˛±Ó¬1 õ∂Ò±Ú ’±ø˝√ √˘± ˝√í √˘ Ú±›“ ¬ı± √˘—º

ŒÓ¬›“À˘±Àfl¡ Ú√œ1 ›¬ÛÀ1ø√À˚˛ ¸fl¡À˘±ø¬ı˘±fl¡ fl¡±˚« Œ˚ÀÚ ˚±Ó¬±˚˛±Ó¬, Œ¬ı¬Û±1-

¬ı±øÌÊ√…, ø˙é¬± ¢∂˝√√Ì fl¡1± õ∂±˚˛ ¸fl¡À˘±À¬ı±1 fl¡±˜-fl¡±ÀÊ√˝◊√√ Ú√œ ¬Û±1 fl¡ø1À˚˛˝◊√√

fl¡ø1¬ı ̆ ·± ̋ √√˚˛º ̆ ·ÀÓ¬ ŒÓ¬›“À˘±fl¡1 ‡±√…ˆ¬±¸ ̧ ±Ê√¬Û±1 Œé¬SÀÓ¬± ¤È¬±, ̧ ≈fl¡œ˚˛±

¬Ûø1‰¬˚˛ ’±ÀÂ√º ø√‰¬±—˜≈‡ ’=˘1 ø˜ø‰¬— Œ˘±fl¡¸fl¡À˘ ø¬ıÀ˙¯∏Õfl¡ Ô˘≈ª± ø˚ø¬ı˘±fl¡

‡±√… Œ¸˝◊√√ ‡±√…¸˜”À˝√√ ¢∂˝√√Ì fl¡À1 ’±1n∏ ¸±Ê¬Û±11 Œé¬SÓ¬ øÚÀÊ√ ‚1ÀÓ¬ Œ¬ı±ª±

fl¡±À¬Û±1 ¬Ûø1Ò±Ú fl¡1±ÀÈ¬±Ó¬ &1n∏Q õ∂√Ú fl¡À1º ¤˝◊√√ø‡øÚÀÓ¬ ¤È¬± fl¡Ô± fl¡í¬ı

¬Û±ø1 Œ˚ ø˜ø‰¬— ø˙ø¬ÛÚœ¸fl¡˘1 ˝√√±Ó¬Ó¬ ¸“‰¬±Õfl¡ ŒÓ¬›“À˘±Àfl¡ ø˚√À1 fl¡±À¬Û±1Ó¬

Ù≈¬˘ Ó≈¬À˘ ˝√√˚˛ÀÓ¬± ø¡ZÓ¬œ˚˛ ·1±fl¡œ ’±1n∏ ŒÚ±˘±¬ıº Ê√˘¬ı±˚˛≈ ¬Ûø1ªÓ«¬Ú ø˜ø‰¬—

Ê√ÚÊ√±øÓ¬1 Œ˘±fl¡¸fl¡˘1 Ê√œªÚ Δ˙˘œ ˜Ú fl¡ø1À˘ ŒÓ¬øÓ¬˚˛± ’±ø˜ Œ√‡± ¬Û±›“

Œ˚ ¬Û”À¬ı« ø˚ ‡±√…ˆ¬±¸ ’±ÀÂ√ Œ¸˝◊√√ ̧ fl¡À˘±À¬ı±1 ̆ ±À˝√√ ̆ ±À˝√√ Ê√˘¬ı±˚˛≈ ¬Ûø1ªÓ«¬Ú1

˘À· ˘À· ¸˘øÚ ˝√í√¬ıÕ˘ Òø1ÀÂ√ ¬ıÓ«¬˜±Ú ¸˜˚˛Ó¬ Ô˘≈ª± ˙±fl¡¬Û±‰¬ø˘1 ¬Ûø1ªÀÓ«¬

¬ıÊ√±11 ˙±fl¡¬Û±‰¬ø˘À˚˛ Œ‡±ª± ’±1y fl¡ø1ÀÂ√º ˝◊√√˚˛±1 ˜”˘ fl¡±1Ì Δ˝√√ÀÂ√ Ê√˘¬ı±˚˛≈

¬Ûø1ªÓ«¬Úº ¬ıÓ¬1 Ó¬±1Ó¬˜…1 ¬ı±À¬ı ¬ıUÀÓ¬± Ô˘≈ª± ¬Û±‰¬ø˘ ŒÚ±À˝√√±ª± Δ˝√√ ¬Ûø1ÀÂ√

¬ı± fl‘¡ø¯∏ fl¡±˚«…1 Œ˚±À·ø√ ø˚¸˜”˝√√ ¬Û±‰¬ø˘ Î¬◊»¬Û±√Ú ˝√√˚˛ Œ¸˚˛±› ¬Û”¬ı«1 Ó≈¬˘Ú±Ó¬
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˝}√√±¸ Δ˝√√ÀÂ√º Ó¬±À1±¬Ûø1 ¬ı±Ú ¬Û±Úœ1 ¬ı±À¬ı Ò±Ú Œ‡øÓ¬ fl¡1±ÀÈ¬±› fl¡øÍ¬Ú Δ˝√√ ¬Ûø1ÀÂ√

Ù¬˘Ó¬ ‰¬±Î¬◊˘ ¬Û˚«ôL ¬ıÊ√±11 ¬Û1± Sê˚˛ fl¡ø1 ‡±¬ı ˘ø·˚˛±Ó¬ ¬Ûø1ÀÂ√º Ê√˘¬ı±˚˛≈

¬Ûø1ªÓ«¬ÀÚ Œ˚ÀÚÕfl¡ ̧ ˜¢∂ ø¬ıù´ÀÓ¬ Î¬◊¯ûÓ¬± ¬ı‘øX fl¡ø1ÀÂ√ øÍ¬fl¡ ŒÓ¬ÀÚ√À1 ø√‰¬±—˜”‡

’=˘ÀÈ¬± Î¬◊¯ûÓ¬± ¬ı‘øX ¬Û±˝◊√ √ÀÂ√º ¸±Ò±1ÌÀÓ¬ ø√‰¬±—˜≈‡ ’=˘ÀÈ¬± ø˚À˝√√Ó≈¬

Ú√œfl¡±¯∏1œ˚˛± Œ¸˝◊√√ ¬ı±À¬ı ¬Û”¬ı«ÀÓ¬ Œ¸˝◊√√ ’=˘ÀÈ¬±1 Î¬◊¯ûÓ¬± ¬ı1 Œ¬ıøÂ√ Ú˝√√˚˛ ’±1n∏

Œ¸Î¬◊Ê√œ˚˛±À1 ˆ¬1¬Û”1 øfl¡c ¬ıÓ«¬˜±Ú Ê√˘¬ı±˚˛ ≈1 Ó¬±1Ó¬˜…Ó¬±1 ¬ı±À¬ı ¤˝◊√ √

’=˘ÀÈ¬±À1± Î¬◊¯ûÓ¬± ¬ı‘øX ¬Û±¬ıÕ˘ Òø1ÀÂ√º ¬Û”¬ı«ÀÓ¬ Œ˚ÀÚÕfl¡ ¬ı“±˝√√1 ‰¬±— ‚11Ó¬

¸≈μ1Õfl¡ ¬ı¸¬ı±¸ fl¡ø1 ’±øÂ√˘ Œ¸˝◊√√ ¬Ûø1Àª˙ ¤øÓ¬˚˛± ŒÚ±À˝√√±ª± Δ˝√√ ¬Ûø1ÀÂ√º

¬ıÓ«¬˜±Ú ’ª¶ö±Ó¬ ·1˜1 ¬Ûø1˜±Ì ˝◊√√˜±ÀÚ˝◊√√ ¬ı‘øX ¬Û±˝◊√√ÀÂ√ Œ˚ ø√Ú1 ˆ¬±·Ó¬ ‰¬±—

‚1Ó¬ Ô±øfl¡¬ı ŒÚ±ª±1± ’ª¶ö±1 ̧ ‘ø©Ü Δ˝√√ÀÂ√ ’±1n∏ fl¡±øÓ¬ ̃ ±˝√√Õ˘Àfl¡ ŒÙ¬Ú1 ¬ı…ª˝√√±1

fl¡ø1¬ı ˘·± Δ˝√√ÀÂ√ º ˝◊√√˚˛±1 ¬Ûø1ªÀÓ«¬ ˙œÓ¬1 ¸˜˚˛À‰¬±ª±ÀÓ¬± ’øÒfl¡ Í¬±G± ¬Û1±

¬Ûø1˘øé¬Ó¬ Δ˝√√ÀÂ√º ¬Û”¬ı«1 Ó≈¬˘Ú±Ó¬ Î¬◊¯ûÓ¬±1 Ó¬±1Ó¬˜…Ó¬±À˝√√ ̧ ±Ê√¬Û±11 Œé¬SÀÓ¬±

¬ıUø‡øÚ ¬Ûø1ªÓ«¬Ú ’±øÚ ø√ÀÂ√º ŒÓ¬›“À˘±fl¡ Ô˘≈ª± ¸±Ê√¬Û±11 ¬Ûø1ªÀÓ«¬

¬Ûø(˜œ˚˛± ¸±Ê√¬Û±1 ¬Ûø1Ò±Ì fl¡ø1¬ıÕ˘ ’±1y fl¡ø1ÀÂ√ ¬Û≈1n∏¯∏-˜ø˝√√˘± Î¬◊ˆ¬À˚˛º

Ó¬±1 Î¬◊¬Ûø1› ¬ıÂ√ø1 ¬ı±Ú ¬Û±Úœ ’±1n∏ ø¬ıøˆ¬iß ’¸≈ø¬ıÒ± Œ˚ÀÚ ˚±Ó¬±˚˛Ó¬, Î¬◊2‰¬

ø˙é¬± ’±1n∏ Œ¬ı¬Û±1-¬ı±øÌÊ√…1 ¬ı±À¬ı ¬ıU ø˜ø‰¬— Œ˘±fl¡ ø√‰¬±—˜≈‡ ’=˘ ¤ø1 Ú·1

˜≈‡œ Œ˝√√±ª± Œ√‡± Δ·ÀÂ√º

3] fl‘¡ø ∏̄ ’±1n∏ ’±Ô« ¸±˜±øÊ√fl¡ ø√˙Ó¬ Ê√˘¬ı± ˛̊≈ ¬Ûø1ªÓ«¬Ú1 õ∂ˆ¬±ª –

ø√‰¬±—˜≈‡ ’=˘1 ø˜ø‰¬— Œ˘±fl¡¸fl¡˘ õ∂Ò±ÚÕfl¡ fl‘¡ø¯∏1 ˘·Ó¬ Ê√øÎ¬ˇÓ¬

õ∂±˚˛¸—‡…fl¡ Œ˘±Àfl¡ fl‘¡ø¯∏ fl¡±˚«1 Ê√ø1˚˛ÀÓ¬ øÚÊ√1 ¬Ûø1˚˛±˘fl¡ ¬Û≈˝√√¬Û±˘ ø√ ’±ÀÂ√

’±1n∏ ’Ô«ÕÚøÓ¬fl¡ ø√˙ÀÈ¬± È¬Úøfl¡˚˛±˘ fl¡ø1 Ó≈¬ø˘¬ıÕ˘ ̧ yª¬Û1 Δ˝√√ÀÂ√º ¤˝◊√√ ’=˘1

Œ˘±fl¡¸fl¡À˘ ø¬ıÀ˙¯∏Õfl¡ Ò±Ú Œ‡øÓ¬ ’±1n∏ ‰¬±¬Ûø1Ó¬ ˙±fl¡¬Û±‰¬ø˘1 Œ‡øÓ¬ fl¡1±

Œ√‡± ˚±˚˛ ’±1n∏ õ∂øÓ¬¬ıÂ√À1 ¤fl¡ ¬ı‘˝√√» ¬Ûø1˜±Ì1 ˙±fl¡¬Û±‰¬ø˘ ¬ıÊ√±1Õ˘ Î¬◊ø˘˚˛±˝◊√√

ø√¬ıÕ˘ ¸é¬˜ ˝√√˚˛º ˚±1 Ê√ø1˚˛ÀÓ¬ ø˜ø‰¬— Œ˘±fl¡¸fl¡˘ ’±øÔ«fl¡ˆ¬±Àª ¶§±ª˘•§œ

Δ˝√√ ¬ÛÀ1º Œ˚øÓ¬˚˛±À1 ¬Û1± Ê√˘¬ı±˚˛≈ ¬Ûø1ªÓ«¬Ú ˝√√í¬ıÕ˘ ’±1y fl¡ø1ÀÂ√ ŒÓ¬øÓ¬˚˛±À1

¬Û1± ¤˝◊√√ ’=˘ÀÈ¬±1 Œ˘±fl¡¸fl¡˘ fl‘¡ø¯∏1 Œé¬SÓ¬ ¬ıUÀÓ¬± ’¸≈ø¬ıÒ±1 ¸ij≈‡œÚ Δ˝√√

’±ø˝√ √ÀÂ√º ’±·1 ’±À˘±‰¬Ú±Ó¬ Î¬◊À~‡ fl¡1± ’Ú≈¸ø1 ¬ıÓ«¬˜±Ú ¬ıÂ√1ÀÈ¬±Ó¬

øÓ¬øÚ¬ı±1Õfl¡ ¬ı±Ú ¬Û±Úœ ˝√í√¬ıÕ˘ Òø1ÀÂ√ ˚±1 ¬ı±À¬ı Ò±Ú Œ‡øÓ¬ fl¡1±ÀÓ¬± ’¸yª

Δ˝√√ Î¬◊øÍ¬ÀÂ√ ’±1n∏ Œ˘±fl¡¸fl¡˘1 ̂ “¬1±˘ ‡±˘œ Œ˝√√±ª± Œ√‡± Δ·ÀÂ√º ø˚¸fl¡˘ Œ˘±Àfl¡

Œfl¡ª˘ ˜±S fl‘¡ø¯∏ fl¡±˚«… ›¬Û1Ó¬ øÚˆ«¬1 fl¡ø1À˚˛ Ê√œªÚ øÚ¬ı«±˝√√ fl¡ø1øÂ√˘ Œ¸˝◊√√

Œ˘±fl¡¸fl¡˘1 ’ª¶ö± ’øÓ¬ ¸”‰¬Úœ˚˛ ˝√√í¬ıÕ˘ Òø1ÀÂ√ ˘·ÀÓ¬ ¬Û1•Û1±·Ó¬ ø˚ fl‘¡ø¯∏

¬ÛXøÓ¬ Œ¸˝◊√√ ¬ÛXøÓ¬ ¬ıÓ«¬±˝◊√√ 1±ø‡¬ı ŒÚ±ª±1± Δ˝√√ÀÂ√º ¬ı±Ú ¬Û±Úœ Ù¬˘Ó¬ ø√‰¬±—˜≈‡

’=˘ÀÈ¬±Ó¬ ø˚ ·Ï¬ˇ±‡˝√√Úœ˚˛±1 ¸‘ø©Ü Δ˝√√ÀÂ√ Œ¸˝◊√√ ‚È¬Ú±˝◊√√ ø√‰¬±—˜≈‡ ’=˘1 ø˜ø‰¬—

Œ˘±fl¡¸fl¡˘1 õ∂øÓ¬ ˆ¬±¬ı≈øfl¡ ¸‘ø©Ü fl¡ø1ÀÂ√º ¤˝◊√√ ‡˝√√Úœ˚˛±˝◊√√ Œ‡øÓ¬ ¬ÛÔ±11 ˘·ÀÓ¬

‚11-¬ı±1œ ¸fl¡À˘±À¬ı±1 Î¬◊È≈¬ª±˝◊√√ Δ˘ Δ·ÀÂ√ ø˚À˚˛ ’=˘ÀÈ¬±Ó¬ ˜±øÈ¬fl¡±ø˘ ˝}√√±¸

fl¡ø1 Œ¬Û˘±˝◊√√ÀÂ√º ’Ô«ÕÚøÓ¬fl¡ Œé¬SÕ˘ ˚ø√ ˜Ú fl¡1± ˚±˚˛ Œ¸˝◊√√ ’=˘ÀÈ¬±1

Œ˘±fl¡¸fl¡˘ ’±øÔ«fl¡ˆ¬±Àª ¬ı1 Œ¬ıøÂ√ È¬Úøfl¡˚˛±˘ Ú˝√√˚˛º ’=˘ÀÈ¬±1 õ∂±˚˛

Œ˘±fl¡¸fl¡˘ fl‘¡ø¯∏ fl¡±˚«, ˜±Â√ Ò1±, Ú±›“ ‰¬À˘±ª± ˝◊√√Ó¬…±ø√ fl¡±˜À¬ı±11 Ê√øÎ¬ˇ˚˛ÀÓ¬

’Ô«ÕÚøÓ¬fl¡ Î¬◊¬Û±Ê√«Ú fl¡ø1¬ıÕ˘ Œ‰¬©Ü± fl¡ø1ÀÂ√º ø¬ÛÀ‰¬ ¤˝◊√√ ̧ fl¡À˘±À¬ı±1ÀÓ¬ ¬ıÓ«¬˜±Ú

ø¬ıøÒ ¬ÛÔ±ø˘ ø˝√√‰¬±À¬Û øÔ˚˛ ø√ÀÂ√ Ê√˘¬ı±˚˛≈ ¬Ûø1ªÓ«¬Úº ̋ ◊√√˚˛±1 fl¡±1Ì ̋ √í√˘ ̧ ˜˚˛˜ÀÓ¬

¬ı1¯∏≈Ì ’±1n∏ ¸˜˚˛˜ÀÓ¬ ¬Û±Úœ Ú˝√√íÀ˘ fl‘¡ø¯∏ fl¡±˚« fl¡1±ÀÈ¬± ¸yª¬Û1 Ú˝√√˚˛  ’±1n∏

¤˝◊√√ ¸˜¸…±˝◊√√ ¤˝◊√√ ’=˘ÀÈ¬±1 Œ˘±fl¡¸fl¡˘1 ¬ı±À¬ı fl‘¡ø¯∏ fl¡±˚« ¸˜±¬ÛÚ fl¡ø1

’Ô«ÕÚøÓ¬fl¡ ø√˙ È¬Úøfl¡˚˛±˘ fl¡1±ÀÈ¬± ¤fl¡ ¸˜¸…±Ó¬ ¬Ûø1ÌÓ¬ Δ˝√√ÀÂ√º ¬ıÓ«¬˜±Ú

Œ˘±fl¡¸fl¡À˘ fl‘¡ø¯∏ fl¡±˚«1 ¬Ûø1ªÀÓ«¬ ø¬ıfl¡ä ø‰¬ôL± fl¡ø1¬ıÕ˘ Δ˘ÀÂ√ ’±1n∏ ’=˘ÀÈ¬±

¬Û1± ›˘±˝◊√√ ’±ø˝√√ ’Ú… fl¡±˜Ó¬ øÚÊ√Àfl¡ øÚÀ˚˛±øÊ√Ó¬ fl¡ø1ÀÂ√º ˝◊√√ ’=˘ÀÈ¬±1 ¬Û1±

Œ˘±fl¡¸fl¡˘1 õ∂¬ıËÊ√ÚÓ¬ ¸˝√√±˚˛ fl¡ø1ÀÂ√ ø˚ÀÈ¬± ø˜ø‰¬— Ê√ÚÊ√±øÓ¬ÀÈ¬±1 ¬ı±À¬ı qˆ¬

˘é¬Ì Ú˝√√˚˛ º

¸±˜1øÌ –

Ê√˘¬ı± ˛̊≈ ¬Ûø1¬ıÓ«¬Ú ’±1n∏ ø√‰¬±— ≈̃‡ ’=˘1 ø˜ø‰¬— Œ˘±fl¡¸fl¡˘1 ¸—¶‘®øÓ¬

’±1n∏ ¬Û1•Û1± ¬Ûø1ªÓ«¬Ú Î¬◊Mê ’±À˘±‰¬Ú±1 ¬Û1± ¬ı≈øÊ√¬ı ¬Û±ø1À˘± Œ˚ ¬ıÓ«¬˜±Ú ̧ ˜ ˛̊Ó¬

Ê√˘¬ı± ˛̊≈ ¬Ûø1ªÓ«¬ÀÚ Œ¸ ◊̋√√ ’=˘1 Œ˘±fl¡¸fl¡˘Õ˘ ¬ıU ¸˜ ˛̊Ó¬ ø¬ıøˆ¬iß ¸˜¸…± ‘̧ø©Ü

fl¡ø1ÀÂ√º ø˚ Ê√ÚÊ√±øÓ¬ÀÈ¬±1 ¬ı±À¬ı qˆ¬ Ú˝√√ ˛̊ ¸˜¢∂ ø¬ıù´ ˘·ÀÓ¬ ¤ ◊̋√√ ’=˘ÀÈ¬±Ó¬

Ê√̆ ¬ı± ˛̊≈ ¬Ûø1ªÓ«¬ÀÚ ¬Û1•Û1±1 ̆ ·ÀÓ¬ ̧ ±˜±øÊ√fl¡ ’±1n∏ ’Ô«ÕÚøÓ¬fl¡ ̧ fl¡À˘± ø√̇ ÀÓ¬

õ∂ˆ¬±ª Œ¬ÛÀ˘±ª± Œ√‡± Δ·ÀÂ√ º ø˚À˝√√Ó≈¬ ¬Ûø1Àª˙ ’±1n∏ ¬Û1•Û1± ¤ ◊̋√√ ≈√À ˛̊±È¬± ◊̋√√ÀÈ¬±

ø¸ÀÈ¬±1 Δ¸ÀÓ¬ ¸—¬Û‘Mê Δ˝√√ ’±ÀÂ√º ¤È¬± ¬Ûø1ªÓ«¬ÀÚ ’±ÚÀÈ¬±À1± ¬Ûø1ªÓ«¬Ú ‚È¬± ˛̊

’±1n∏ ¬ıU ¸˜ ˛̊Ó¬ ¤ ◊̋√√ ¬Ûø1ªÓ«¬ÀÚ ¬ıU Ê√ÚÊ√±øÓ¬ ¸˜±Ê√Õ˘ ’± ”̃̆  ¬Ûø1ªÓ«¬Ú ’±1n∏
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¬ıUÀÓ¬± ¸˜¸…± ‘̧ø©Ü fl¡À1º ’±1n∏ ’± ”̃̆  ¬Ûø1ªÓ«¬Ú ¤È¬± Ê√ÚÊ√±øÓ¬ ¬Û1•Û1± 1é¬±1

Œé¬SÓ¬ ̧ ≈-ø¬ı ∏̄̊ ˛ Ú √̋√̊ ˛ ¤ ◊̋√√ ’± ”̃̆  ¬Ûø1ªÓ«¬ÀÚ ¤È¬± ̧ ˜ ˛̊Ó¬ ¤È¬± Ê√ÚÊ√±øÓ¬fl¡ Ò√ı—¸1

≈̃‡Õ˘ ŒÍ¬ø˘ ø√ ˛̊±Ó¬ ¸˝√√± ˛̊ fl¡À1º Œ¸À ˛̊À˝√√ ¬ıÓ«¬˜±Ú ¸˜ ˛̊Ó¬ ¸fl¡À˘± ¸Ê√±· Œ˝√√±ª±

¸˜ ˛̊ ’±ø √̋√ ¬Ûø1ÀÂ√ ’±ø˜ ¸fl¡À˘±Àª ¬Ûø1Àª˙ ¸—1é¬Ì fl¡1± ’±1n∏ ¬Ûø1Àª˙ ø¬ıÚ©Ü

fl¡1± ¬Û1± ”√√1Ó¬ Ôfl¡± Î¬◊ø‰¬Ó¬º ¬ıÓ«¬˜±Ú ¸˜ ˛̊Ó¬ ’±Ò≈øÚfl¡Ó¬±fl¡ ’±Àfl“¡±ª±ø˘ ˘íÀ˘›

’±Ò≈øÚfl¡Ó¬±1 Ò±˜‡≈ø˜˚˛±Ó¬ ¬Ûø1Àª˙ ¸—1é¬1 ¬Û1± ’“Ó¬ø1 ’˝√√±ÀÓ¬± ˆ≈¬˘ ˝í√√¬ıº

¬Ûø1Àª˙ ¸—1é¬Ì fl¡ø1À˘À˝√√ ˜±Úª Ê√±øÓ¬ Ê√œ˚˛±˝◊√√ Ô±øfl¡¬ıº ¤˝◊√√ ¸fl¡À˘±À¬ı±1

’±À˘±‰¬Ú±1 ¬Û±Â√Ó¬ ¤È¬± fl¡Ô± Ú≈˝◊√√ fl¡ø1¬ı ŒÚ±ª±ø1 ø√‰¬±—˜≈‡ ’=˘1 ø˜ø‰¬—

Œ˘±fl¡¸fl¡À˘ ’±øÊ√› øÚÊ√1 ¬Û1•Û1± ¸—¶‘®øÓ¬ ¬ıÓ¬«± ◊̋√√ 1±ø‡¬ıÕ˘ Œ‰¬©Ü± fl¡ø1ÀÂ√º

Ê√˘¬ı± ˛̊≈ ¬Ûø1ªÓ«¬ÀÚ õ∂ˆ¬±ª Œ¬Û˘±À˘› ŒÓ¬›“À˘±Àfl¡ øÚÊ√1 ¬Û1•Û1± Òø1 1±ø‡¬ıÕ˘

Œ‰¬©Ü± fl¡1±ÀÈ¬± “̧‰¬±Õfl¡ ◊̋√√ õ∂¸—˙Úœ ˛̊ ø√˙ º

õ∂¸—· –
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