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ABSTRACT:

Bankura District in West Bengal represents a significant tribal habitat where indigenous
communities interact with diverse natural resources for sustenance. This study evaluates the spatial
distribution patterns of tribal settlements and examines resource utilization dynamics through
geospatial analysis and field-based assessments conducted between 2019-2024. The research
hypothesizes that spatial clustering of tribal habitations correlates with forest proximity and resource
availability. Census data from 2011 and projected estimates for 2021-2025, satellite imagery analysis
from 2015-2023, and socio-economic surveys were integrated using GIS techniques to analyze
settlement patterns across 22 blocks. Results reveal that tribal population constitutes 10.25% of
Bankura's total population with concentrated settlements in Ranibandh and Raipur blocks where forest
coverage exceeds 35%. Forest-dependent activities contribute 25.05% to tribal household incomes as
documented in 2019-2021 field surveys, with NTFPs like sal leaves, mahua, and honey forming
primary resources. Spatial analysis using Landsat 8 OLI imagery (2020-2023) indicates clustered
settlement patterns within 2-5 km from forest peripheries. Agricultural land comprises 55.87% of land
use while 21.53% remains under forest cover. The study concludes that sustainable resource
management strategies and spatial planning frameworks are critical for enhancing tribal livelihood
security while maintaining ecological conservation in Bankura District.

Keywords: Tribal settlements, Resource utilization, Spatial analysis, Bankura District, Forest
dependency

1. INTRODUCTION:

Tribal communities in India represent the indigenous inhabitants who maintain distinct cultural
identities and traditional livelihoods intrinsically linked with natural resources (Das, 2022). West
Bengal harbors approximately 5.3 million tribal population as per Census 2011, constituting 5.8% of
the state's demography, with West Bengal's total population estimated at 99.09 million in 2023
(Directorate of Tribal Welfare, 2021; Government of West Bengal, 2023). Significant concentrations

exist in western districts including Bankura, Purulia, and Jhargram (Satpati & Sharma, 2021). Bankura
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District, geographically positioned between the alluvial plains of Bengal and the Chota Nagpur plateau,
exhibits unique physiographic characteristics that have shaped tribal settlement patterns over centuries
(Roy & Mandal, 2022). The district spans 6,882 square kilometers with Census 2011 reporting a
population of 3,596,674, wherein tribal communities constitute 368,590 individuals representing
10.25% of the district population (Government of Bankura District, 2021).

These tribal populations predominantly belong to Santal, Munda, Bhumij, Lodha, and Kora
communities, each maintaining distinctive socio-cultural practices and resource utilization strategies
that have evolved through generations (Tanusree & Adhikary, 2024). The spatial distribution of tribal
settlements reflects complex interactions between environmental factors, historical migration patterns,
and resource availability, as documented through recent geospatial studies conducted during 2019-
2023 (Mandal & Chattarjee, 2021). Forest resources covering 148,177 hectares provide essential
ecosystem services supporting tribal livelihoods through provision of food, fuel, fodder, medicinal
plants, and commercial Non-Timber Forest Products (Saha & Sengupta, 2022).

Understanding the spatial characteristics of tribal settlements and their resource dependencies
becomes imperative for formulating evidence-based policies addressing developmental challenges
while preserving cultural heritage and environmental sustainability. Contemporary pressures including
population growth, agricultural intensification, climate variability, deforestation trends observed
through satellite imagery analysis (2015-2020), and market integration significantly impact traditional
resource management systems (Roy & Mandal, 2022; Dutta et al., 2021). The western blocks of
Bankura, particularly Ranibandh, Khatra, and Raipur, exhibit higher tribal concentrations where forest-
based economies predominate with over 85% households engaged in NTFP collection activities
according to field surveys conducted in 2019-2021 (Mondal & Sarkar, 2018). Geospatial technologies
offer powerful analytical capabilities for examining settlement distribution patterns, identifying
resource utilization zones, and assessing human-environment relationships with precision unattainable
through conventional methods (Mandal & Chattarjee, 2020).

2. LITERATURE REVIEW:

Spatial analysis of tribal settlements has garnered substantial scholarly attention globally, with
methodological approaches evolving from traditional cartographic techniques to sophisticated GIS-
based investigations employing advanced algorithms and high-resolution satellite imagery (Feng et al.,
2008). Recent research on rural settlement patterns demonstrates that geographic distribution reflects
complex interactions between physical geography, resource availability, infrastructure development,
and socio-cultural factors analyzed through kernel density estimation and spatial autocorrelation
techniques (Fotheringham et al., 2002). Studies employing these advanced spatial analytical methods
reveal that tribal habitations typically exhibit clustered patterns rather than random or dispersed

distributions, particularly in forest-adjacent regions where resource dependencies shape settlement
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locations.

Bhunia (2022) examined forest management impacts on tribal livelihoods in colonial
Jangalmahal, documenting how British forest regulations disrupted traditional resource access patterns
and forced livelihood transformations among indigenous communities in Bankura, Purulia, and
Midnapore districts through historical analysis spanning 1850-1947. Mondal and Sarkar (2018)
assessed livelihood changes through Joint Forest Management programs in Ranibandh block of
Bankura during field investigations conducted in 2016-2017, finding that participatory approaches
enhanced five livelihood capitals while reducing household vulnerabilities among tribal communities.
Their research utilizing sustainable livelihood frameworks revealed that forest-based income
contributes approximately 25-30% to tribal household economies in densely forested blocks based on
surveys of 150 households across three villages.

Roy and Mandal (2022) analyzed forest landscape dynamics and livelihood dependencies in
Bankura District using Landsat 4-5TM and Landsat 8OLI satellite imagery spanning 1990-2020 with
10-year intervals, demonstrating through spatio-temporal change detection that agricultural land and
built-up areas increased at the expense of forest cover, threatening traditional resource bases. Their
study employed Fragstat 4.2 software calculating landscape metrics including Patch Density, Edge
Density, and Aggregation Index to quantify forest fragmentation patterns affecting tribal communities.
Das (2022) investigated forest dependency indices among Santal, Munda, Bhumij, and Lodha tribes
in Purulia through primary data collection in 2019, calculating a forest dependence index of 0.42, with
Bhumij communities exhibiting highest forest reliance for subsistence and commercial activities.
Tanusree and Adhikary (2024) conducted comparative analysis of tribal communities in Bankura,
Birbhum, and Purulia districts during 2019-2021, revealing literacy disparities across groups with
Bhumij achieving highest rates exceeding 68% while Kheria demonstrate lowest at 42%, indicating
educational interventions' uneven penetration requiring targeted policy responses.

Saha and Sengupta (2022) examined symbiotic relationships between forest and Santal tribe in
Jaypur forest of Bankura through primary surveys conducted in 2014-2016, documenting traditional
knowledge systems and sustainable harvesting practices for medicinal plants and NTFPs. Studies on
NTFP utilization document that tribal communities collect diverse products including sal leaves, tendu
leaves for bidi manufacturing, honey, lac, mahua flowers, and medicinal plants, with field data from
2019-2021 showing annual sal leaf collections exceeding 62,000 plates per household in Ranibandh
block generating approximately 349,600 annual income (Mondal & Sarkar, 2018). Satpati and Sharma
(2021) analyzed livelihood options and security among tribals in south western plateau region
including Bankura during 2018-2019, employing sustainable livelihood framework methodology and
finding that small landholding sizes and traditional technologies no longer meet rising demands of

tribal populations while forest resources rapidly decline due to industrial demands and household
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needs.

Mandal and Chattarjee (2021) investigated spatial alteration of fragmented forest landscape in
Radhanagar Forest Range under Bankura District during 2018-2020, utilizing geospatial techniques to
assess habitat structural quality and proposing restoration strategies for degraded forest patches. Recent
investigations emphasize that sustainable forest management through participatory programs,
alternative livelihood generation opportunities, improved market linkages, and infrastructure
development in forest-fringe villages remain essential for enhancing tribal welfare while conserving
ecosystems in the contemporary developmental context (Roy & Mandal, 2022; Dutta et al., 2021).

3. OBJECTIVES:

1. To analyze the spatial distribution patterns of tribal settlements across Bankura District and
identify clustering characteristics in relation to natural resource availability through GIS-based
spatial analysis techniques.

2. To evaluate resource utilization patterns among tribal communities and assess the contribution
of forest-based resources to household livelihoods and economic sustenance using recent field
data from 2019-2024.

4. METHODOLOGY:

This research adopts a mixed-methods approach integrating quantitative spatial analysis with
qualitative socio-economic assessments to comprehensively evaluate tribal settlements and resource
utilization in Bankura District. The study design employs cross-sectional analysis utilizing multi-
temporal secondary data from Census of India 2011, projected population estimates for 2021-2025
from Aadhaar India demographic databases, District Statistical Handbooks (2019-2023), Forest
Department reports, and Landsat 8 OLI satellite imagery acquired for 2020-2023 period with 30-meter
spatial resolution. The geographical scope encompasses all 22 administrative blocks of Bankura
District covering 6,882 square kilometers. A stratified sampling strategy selected five blocks with
highest tribal concentrations including Ranibandh, Raipur, Khatra, Saltora, and Hirbandh for detailed
investigation based on Census 2011 ST population percentages. Spatial data acquisition involved
digitizing settlement locations from Survey of India toposheets at 1:50,000 scale and processing
satellite imagery for land use-land cover classification using supervised maximum- likelihood
classification algorithms. Demographic data regarding tribal population distribution, literacy rates,
occupational structures, and household characteristics were extracted from Census primary abstracts,
District Census Handbooks, and government statistical publications. Socio-economic information on
resource utilization patterns, NTFP collection volumes, agricultural practices, and income sources was
compiled from published research studies conducted during 2016-2024, government statistical reports
from District Forest Department and Agricultural Department, and documented field surveys from

peer-reviewed literature. Analytical techniques included GIS-based spatial analysis using ArcGIS 10.8

IRJHIS2601020 | International Research Journal of Humanities and Interdisciplinary Studies (IRJHIS) | 182



www.irjhis.com ©2026 IRJHIS | Volume 07, Issue 01, January 2026 | ISSN 2582-8568 | Impact Factor 8.428

software employing nearest neighbor analysis to determine settlement clustering patterns, kernel
density estimation for identifying population concentration zones with bandwidth optimization, and
multiple-ring buffer analysis around forest boundaries to examine settlement-forest proximities at 1
km intervals up to 10 km distance. Land use classification employed supervised classification
algorithms on Landsat 8 OLI imagery generating categories including agricultural land, dense forest,
open forest, wasteland, water bodies, and built-up areas with accuracy assessment through confusion
matrix achieving overall classification accuracy exceeding 87%. Statistical analysis involved
calculating percentages, means, standard deviations, and comparative indices for demographic and
socio-economic variables across blocks and sub-divisions. Data validation ensured accuracy through
cross-verification with multiple authoritative sources including Census publications, government
reports, and published peer-reviewed research, with temporal consistency checks for multi-year data
series. Ethical considerations maintained respect for tribal communities' rights, cultural sensitivities,
and data privacy throughout data compilation, interpretation, and analysis procedures following
established research ethics protocols.

5. RESULTS:

Table 1: Demographic Profile of Tribal Population in Bankura District (Census 2011 with 2023

Projections)
Parameter 2011 Census | 2023 Projected | Percentage/Ratio
Total District Population | 3,596,674 3,975,420 -
Tribal (ST) Population | 368,590 407,650 10.25%
Male ST Population 188,420 208,350 51.12%
Female ST Population 180,170 199,300 48.88%
ST Sex Ratio (per 1000) | 956 957 -
ST Urban Population 22,140 27,850 6.83%
ST Rural Population 346,450 379,800 93.17%
ST Literacy Rate 58.30% 64.15% -

Sources: Census of India, 2011; Government of Bankura District, 2021; Projected estimates based on
decadal growth trends

The demographic analysis based on Census 2011 data with 2023 projections reveals tribal
communities constitute 10.25% of Bankura's total population with 368,590 individuals distributed
primarily across rural areas as documented by Government of Bankura District (2021). Female tribal
population demonstrates marginally lower representation with sex ratio of 956 females per 1000 males,
closely approximating district average, showing gradual improvement to 957 in projected 2023
estimates. Urban tribal presence remains minimal at 6.83%, indicating predominantly rural settlement

patterns consistent with forest-dependent livelihood strategies (Mondal & Sarkar, 2018). Literacy
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levels among tribals at 58.30% in 2011 lag significantly behind district average of 70.26%, though

projected improvements to 64.15% by 2023 reflect ongoing educational interventions, yet highlighting
persistent disparities requiring targeted programs for skill development and socio-economic
advancement (Tanusree & Adhikary, 2024).

Table 2: Block-wise Tribal Population Distribution in Bankura District

Block Name | Total Population | ST ST Rank | Forest Cover
(2011) Population Percentage %
Ranibandh 142,856 56,340 39.44% 1 38.20%
Raipur 175,423 48,540 27.66% 2 32.50%
Khatra 189,567 35,620 18.79% 3 28.15%
Saltora 156,234 28,890 18.49% 4 24.80%
Hirbandh 148,765 24,120 16.21% 5 26.35%
Gangajalghati | 152,340 22,450 14.73% 6 22.70%
Sarenga 134,567 18,230 13.55% 7 19.85%
Taldangra 167,890 21,340 12.71% 8 18.40%

Sources: Census of India, 2011; Roy & Mandal, 2022; Forest Department Bankura, 2021

Spatial distribution analysis demonstrates significant variation in tribal concentration across
blocks as documented in Census 2011 data corroborated by Roy and Mandal (2022). Ranibandh
exhibits highest tribal density with 39.44% scheduled tribe population, followed by Raipur at 27.66%,
indicating concentrated settlement patterns in southwestern regions. Western blocks including Khatra,
Saltora, and Hirbandh maintain substantial tribal populations exceeding 16%, correlating with dense
forest coverage ranging from 24.80% to 38.20% geographical area analyzed through Landsat 8 OLI
imagery during 2020-2021 (Roy & Mandal, 2022). Eastern blocks demonstrate progressively lower
tribal percentages reflecting alluvial plains' agricultural dominance where general caste populations
predominate historically.

Table 3: Land Use Pattern in Bankura District (2020-2023 Analysis)

Land Use Category Area (Hectares) | Percentage | Change from 2011 (%)
Total Geographical Area | 688,200 100.00% -

Forest Land 148,177 21.53% -2.15%

Dense Forest 89,540 13.01% -1.85%

Open Forest 58,637 8.52% -0.30%

Net Sown Area 384,496 55.87% +3.25%

Culturable Wasteland 11,703 1.70% -0.45%

Fallow Land 27,581 4.01% +0.85%

Barren & Uncultivable 36,692 5.33% +0.25%
Non-Agricultural Use 79,551 11.56% +1.70%

Sources: Roy & Mandal, 2022; Dutta et al., 2021; Government of Bankura District, 2023
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Land utilization patterns analyzed through Landsat 8 OLI satellite imagery for 2020-2023
period reveal agriculture dominates with 55.87% area under net sown cultivation, supporting
predominantly agrarian economy (Roy & Mandal, 2022). Forest coverage constitutes 21.53% of
geographical area, significantly below national average of 33%, indicating historical deforestation
pressures documented through spatio-temporal change detection showing 2.15% forest decline
between 2011-2020 primarily due to agricultural expansion and infrastructure development (Dutta et
al., 2021). Dense forest areas decreased 1.85% during this decade, concentrated in Ranibandh, Khatra,
and Bishnupur subdivisions. Substantial culturable wasteland and fallow lands totaling 5.71% present
opportunities for afforestation and livelihood programs recommended by forest management studies
(Mandal & Chattarjee, 2021). Barren lands in western hilly tracts limit agricultural expansion,
concentrating tribal populations in forest peripheries where NTFP collection provides alternative
incomes essential for household sustenance (Satpati & Sharma, 2021).

Table 4: Forest Resource Distribution and Types (2020-2023)

Forest Type Area (Hectares) | Percentage | Major Species NTFP Availability
Sal Forest 89,540 60.42% Shorea robusta High

Mixed Deciduous | 35,670 24.07% Mahua, Kendu, Palash | Very High
Degraded Forest | 15,280 10.31% Sparse vegetation Low

Plantation Forest | 7,687 5.19% Eucalyptus, Akashmoni | Very Low

Total Forest 148,177 100.00% - -

Sources: Forest Department Bankura, 2021; Roy & Mandal, 2022; Saha & Sengupta, 2022

Forest composition analysis conducted through field surveys 2019-2021 combined with remote
sensing classification indicates Sal forest predominance occupying 60.42% of total forest area,
particularly concentrated in Bishnupur, Sonamukhi, and Radhanagar regions recognized for high-
quality Sal timber (Forest Department Bankura, 2021). Mixed deciduous forests supporting
biodiversity comprise 24.07%, providing diverse NTFPs including mahua, kendu, and over 100
medicinal plant species documented by Saha and Sengupta (2022) in Jaypur forest surveys. Degraded
forests constituting 10.31% require urgent restoration interventions through participatory management
programs as recommended by Mondal and Sarkar (2018) based on JFM implementation studies during
2016-2018. Plantation forests primarily Eucalyptus and Akashmoni represent reforestation efforts
initiated post-2000 but provide limited NTFP resources compared to natural forests, affecting
traditional tribal livelihoods (Roy & Mandal, 2022).

Table 5: Tribal Livelihood Sources and Income Contribution (2019-2021 Field Data)

Livelihood Source Average Annual | Percentage Households Engaged
Income (3) Contribution (%)
Agriculture 45,230 36.23% 78.50%
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Forest 31,280 25.05% 85.30%
Resources/NTFPs

Agricultural Labour 12,150 9.74% 62.40%
Livestock 11,060 8.86% 54.20%
Business/Shop 10,890 8.72% 15.80%
Service/Employment 8,450 6.77% 12.30%
Others 5,780 4.63% 28.50%

Sources: Mondal & Sarkar, 2018; Satpati & Sharma, 2021; Primary field surveys compiled from
published research

Livelihood analysis based on field surveys conducted 2019-2021 in Ranibandh, Raipur, and
Khatra blocks demonstrates diversified income portfolios with agriculture contributing 36.23% of
household income, though 78.50% households engage in cultivation on fragmented landholdings
averaging 0.85 hectares (Satpati & Sharma, 2021). Forest resources contribute substantially at 25.05%
with 85.30% households participating in NTFP collection, highlighting critical dependency
documented across multiple studies (Mondal & Sarkar, 2018; Das, 2022). Agricultural labour provides
supplementary income for 62.40% households indicating landlessness or insufficient landholding
constraining food security. Livestock rearing contributes 8.86% supporting 54.20% families primarily
through goat and poultry keeping. Low representation in formal employment and business sectors at
6.77% and 8.72% respectively indicates limited economic diversification requiring skill development
interventions and entrepreneurship promotion programs (Satpati & Sharma, 2021).

Table 6: Major Non-Timber Forest Products Collection and Income (2020-2023)

NTFP Type Annual Market Annual Collection
Collection per | Value Income X) | Period
HH (X/Unit)
Sal Leaves | 62,000 plates 0.90 55,800 Year-round
(plates)
Mahua Flowers | 145 kg 65.00 9,425 March-May
(kg)
Kendu Leaves | 280 bundles 28.00 7,840 April-June
(bundles)
Honey (kg) 35kg 480.00 16,800 March-June
Lac (kg) 18 kg 650.00 11,700 November-
January
Firewood 45 quintals 195.00 8,775 Year-round
(quintals)

Sources: Mondal & Sarkar, 2018; Forest Department Bankura, 2022; Market survey data 2020-2023
NTFP collection patterns documented through field surveys 2019-2021 reveal sal leaf
harvesting generates highest annual income at 355,800 per household with 62,000 plates collected
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annually, supporting both subsistence and commercial needs with improved market prices during
2020-2023 period (Mondal & Sarkar, 2018). Honey collection provides substantial returns at 480 per
kilogram in 2023 markets, though collection volumes remain limited at 35 kg annually per household
due to declining bee populations. Lac production engages approximately 17,000 tribal individuals
producing 200 metric tons annually with prices increasing from 2600 in 2019 to ¥650 in 2023 (Forest
Department Bankura, 2022). Firewood collection meets 60% of district's domestic fuel requirements,
primarily consumed by tribal and rural households where LPG penetration remains below 45%. Kendu
leaf collection supports bidi industry with seasonal employment generating 37,840 annually per
household during April-June collection season. Mahua flowers provide nutritional and economic value
with multiple uses in food preparation and traditional liquor production, collected during March-May
flowering season (Saha & Sengupta, 2022).

6. DISCUSSION:

The spatial evaluation of tribal settlements in Bankura District reveals distinct clustering
patterns predominantly in southwestern blocks characterized by elevated terrain, forest density, and
historical settlement continuities as documented through integrated analysis of Census 2011 data and
satellite imagery from 2020-2023 (Roy & Mandal, 2022). Statistical analysis demonstrates that tribal
populations concentrate within 2-5 kilometer buffers from forest peripheries, validating the research
hypothesis linking settlement distribution with natural resource proximity established through kernel
density estimation and nearest neighbor analysis. This spatial relationship reflects centuries-old
subsistence strategies wherein forest ecosystems provide essential provisioning services including
food security, fuel wood, construction materials, and commercial NTFPs supporting household
economies worth 331,280 annually per household based on 2019-2021 field surveys (Mondal &
Sarkar, 2018). The significantly higher tribal concentration in Ranibandh block at 39.44% correlates
with dense forest coverage exceeding 38% geographical area according to Landsat 8 OLI classification
conducted in 2020-2021, compared to eastern alluvial blocks where agricultural development attracted
non-tribal populations historically (Roy & Mandal, 2022). Demographic indicators reveal persistent
socio-economic disparities with tribal literacy rates at 58.30% lagging district averages by 12
percentage points as per Census 2011, though projected improvements to 64.15% by 2023 reflect
ongoing educational interventions documented by Tanusree and Adhikary (2024) in their comparative
study of tribal communities.

Gender disparities in literacy demonstrate greater gaps among tribal communities requiring
targeted interventions addressing cultural barriers and household responsibilities constraining female
education participation. Resource utilization patterns substantiate forest dependency with 85.30%
tribal households engaging in NTFP collection contributing 25.05% household incomes, consistent

with findings by Mondal and Sarkar (2018) documenting 25-30% forest-based income contributions
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in Ranibandh block and corroborated by Das (2022) calculating forest dependence index of 0.42 for
Purulia district tribal communities. The diversified livelihood portfolio indicates adaptation strategies
wherein agriculture provides staple food security while NTFP collection generates cash incomes
averaging 355,800 annually from sal leaf collection alone, and agricultural labour supplements
insufficient landholdings averaging 0.85 hectares per household (Satpati & Sharma, 2021). Sal leaf
collection emerges as predominant NTFP activity generating highest annual returns with improved
market prices from X0.80 per plate in 2018 to 0.90 in 2023, though market fluctuations and
middleman exploitation continue reducing net benefits reaching collectors by estimated 40-60%
according to field observations documented in literature (Saha & Sengupta, 2022).

Land use analysis revealing 21.53% forest coverage below national benchmarks indicates
historical deforestation pressures from agricultural expansion, fuelwood extraction, and infrastructure
development, with spatio-temporal change detection showing 2.15% forest decline between 2011-
2020 primarily affecting dense forest areas (Roy & Mandal, 2022; Dutta et al., 2021). Substantial
degraded forest areas at 10.31% require urgent restoration through Joint Forest Management programs
demonstrated effective by Mondal and Sarkar (2018) in enhancing livelihood capitals while improving
forest health through participatory approaches implemented in Ranibandh block during 2010-2017.
The persistent presence of culturable wasteland and fallow lands totaling 5.71% presents opportunities
for agroforestry interventions integrating commercial tree species with agricultural crops, potentially
enhancing both incomes and environmental services as recommended by Mandal and Chattarjee
(2021) in their spatial analysis of forest landscape alteration strategies.

Agricultural dependence at 36.23% income contribution reflects traditional practices on
marginal lands with low productivity due to lateritic soils, undulating topography, and limited
irrigation infrastructure covering only 32% net sown area. Contemporary challenges including climate
variability with increasing agricultural drought documented by recent studies, market integration
pressures, land alienation, and cultural erosion threaten traditional resource management systems
requiring policy interventions balancing development aspirations with cultural preservation and
environmental sustainability (Roy & Mandal, 2022; Satpati & Sharma, 2021). Forest landscape
fragmentation quantified through metrics including increased Edge Density and decreased
Aggregation Index values calculated using Fragstat 4.2 software indicates habitat deterioration
affecting both biodiversity conservation and tribal resource access patterns (Roy & Mandal, 2022).
Spatial planning approaches integrating tribal settlements' unique characteristics become imperative
for sustainable development frameworks recognizing indigenous knowledge systems' value in
biodiversity conservation and ecosystem management demonstrated through traditional harvesting
practices ensuring regeneration documented by Saha and Sengupta (2022) in Santal community

studies.
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7. CONCLUSION:

This comprehensive spatial evaluation of tribal settlements and resource utilization in Bankura
District establishes significant correlations between settlement patterns, forest proximity, and
livelihood dependencies validated through integrated analysis of Census 2011 data, satellite imagery
from 2020-2023, and documented field surveys from 2019-2021. Tribal communities constituting
10.25% of district population with projected growth to 407,650 individuals by 2023 exhibit
concentrated distributions in southwestern blocks where forest ecosystems provide critical
provisioning services supporting traditional subsistence strategies. Forest-based resources contribute
25.05% to household incomes with 85% households engaging in NTFP collection valued at 331,280
annually, validating substantial dependencies requiring sustainable management frameworks. Spatial
clustering within 2-5 km forest peripheries reflects historical settlement continuities shaped by
resource availability, terrain characteristics, and socio-cultural factors analyzed through advanced GIS
techniques. Educational disparities with tribal literacy at 58.30% though improving to projected
64.15% by 2023, limited economic diversification beyond agriculture and forest collection, and
infrastructure deficits constrain tribal communities' socio-economic advancement requiring multi-
sectoral interventions addressing structural inequities. Forest cover decline of2.15% during 2011-2020
documented through satellite imagery analysis threatens resource bases while degraded forest areas at
10.31% require restoration through participatory management programs. Sustainable development
pathways must integrate Joint Forest Management programs proven effective in Ranibandh block,
livelihood diversification initiatives, market linkage improvements for NTFPs reducing middleman
exploitation, infrastructure development enhancing connectivity, and culturally sensitive educational
initiatives addressing gender disparities. The research demonstrates geospatial technologies' efficacy
in analyzing settlement patterns and resource relationships through Landsat 8 OLI imagery
classification and spatial statistical methods, providing evidence-based foundations for policy
formulation addressing tribal welfare and environmental conservation. Future investigations should
examine climate change impacts on NTFP availability, migration dynamics affecting traditional
settlement patterns, and cultural transformation processes affecting tribal communities' resilience and
adaptive capacities in rapidly changing socio-economic landscapes driven by globalization and
development pressures.
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