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Abstract: Jharkhand, located on the Chotanagpur Plateau, is characterized by undulating topography, steep slopes, high monsoonal
rainfall, fragile lateritic soils, extensive mining activities, and widespread deforestation. These physical and anthropogenic factors have
intensified the problem of soil erosion, which has emerged as a major environmental issue affecting land productivity, ecological
stability, and sustainable development in the state. The problem of soil erosion in Jharkhand has been aggravated by unbalanced land-
use practices, unplanned development activities, improper agricultural methods, and the absence of region-specific conservation
planning. Existing soil conservation measures are often fragmented and lack an integrated regional approach, resulting in limited long-
term effectiveness. The present study aims to analyze the nature, intensity, and spatial distribution of soil erosion in Jharkhand, to
evaluate the effectiveness of prevailing soil conservation practices in different physiographic regions, and to propose a regional
planning—based soil conservation framework for sustainable land management. The study is based on secondary data sources such as
Survey of India (SOI) topographical maps, Indian Meteorological Department (IMD) rainfall data, Census of India, NRSC datasets,
and state government reports. Geographical techniques including thematic mapping, land-use/land- cover analysis, slope analysis, and
selected micro-watershed—level case studies have been employed. The findings reveal that severe soil erosion is concentrated in plateau
margins, mining belts, deforested areas, and regions practicing unscientific agricultural techniques. The study establishes that region-
specific and integrated soil conservation planning is more effective and sustainable than isolated measures. The research is significant
for policy formulation, regional land-use planning, environmental management, and achieving sustainable development goals in

Jharkhand.
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1. Introduction

Soil erosion is one of the most critical environmental
challenges affecting both developed and developing regions
of the world. It refers to the detachment and transportation
of topsoil by agents such as water, wind, and human
activities. Globally, accelerated soil erosion has emerged as
a serious threat to agricultural productivity, food security,
ecosystem stability, and sustainable land management.
According to various environmental assessments, millions of
hectares of fertile land are degraded annually due to
unchecked erosion, leading to declining soil fertility,
sedimentation of rivers and reservoirs, and increased
vulnerability to floods and droughts. In developing regions,
where livelihoods are closely dependent on land resources,
soil erosion poses a direct challenge to socio-economic
development.

Soil is a fundamental natural resource that supports
agriculture, forestry, biodiversity, and human settlements. It
plays a crucial role in nutrient cycling, water retention,
carbon sequestration, and sustaining terrestrial ecosystems.
From the perspective of sustainable development,
conservation of soil resources is essential to ensure long-
term agricultural productivity and environmental balance.
Degradation of soil through erosion not only reduces crop
yields but also increases dependence on chemical inputs,
thereby affecting environmental quality and economic
sustainability. Hence, soil conservation has been recognized
as a key component of sustainable land use planning at
global, national, and regional levels.

Jharkhand, located in eastern India, represents one of the
most  erosion-prone  regions of  the  country.

Physiographically, it forms a part of the Chotanagpur
Plateau, characterized by undulating topography, dissected
hills, shallow soils, and exposed rock surfaces. The region
experiences moderate to high rainfall during the monsoon
season, which, when combined with steep slopes and poor
vegetative cover, significantly accelerates water- induced
soil erosion. Moreover, large-scale deforestation, mining
activities, shifting

cultivation in some pockets, and unscientific agricultural
practices have further intensified the problem. As a result,
soil erosion in Jharkhand has become both a physical and
human- induced environmental issue with serious
implications for land productivity and rural livelihoods.

In this context, there is an urgent need to adopt a regional
planning—based approach to soil erosion management in
Jharkhand. Conventional, isolated conservation measures are
often insufficient to address the spatial variability of erosion
processes. Regional planning integrates physiography, land
use, drainage characteristics, soil properties, and socio-
economic factors to identify erosion-prone zones and
prioritize conservation interventions. Such an approach
enables the formulation of area-specific soil conservation
strategies, ensuring effective resource utilization and long-
term sustainability. Therefore, understanding soil erosion
within a regional geographical framework is essential for
developing integrated conservation planning and achieving
sustainable land management in the Jharkhand Plateau
region.

Previous geographical studies on soil erosion and land
degradation, particularly in plateau and tropical monsoon
regions, have emphasized the role of slope, rainfall intensity,
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land use change, and human intervention in accelerating
erosion processes (Chorley et al., 1984; Morgan, 2005;
Singh, 2003). However, most of these studies focus either on
micro- watershed analysis or isolated conservation
measures, with limited emphasis on regional planning—based
approaches. The present study attempts to bridge this gap by
adopting an integrated regional planning framework for soil
erosion management in Jharkhand.

The present study aims to analyze the spatial pattern of soil
erosion in Jharkhand and to propose a region-specific soil
conservation strategy based on a regional planning
framework.

2. Study Area

Jharkhand is located in eastern India between 21°58'10"N to
25°18'N latitudes and 83°19' 50"E to 87°57'E longitudes. It
forms an integral part of the Chotanagpur Plateau and is
characterized by complex physiographic features, rich
mineral resources, and significant ecological diversity. The
state is predominantly rural, with agriculture and forest-
based livelihoods playing a crucial role in the socio-
economic structure. Owing to its plateau setting and fragile
ecological conditions, Jharkhand is highly susceptible to soil
erosion.

Physiographically, the Chotanagpur Plateau dominates the
entire region, comprising dissected plateaus, hills, ridges,
and valleys. The elevation generally ranges from 300 to 700
meters above mean sea level, with higher altitudes in the
western and central parts. The plateau surface is highly
undulating, marked by scarps, residual hills, and shallow
valleys. Such uneven relief enhances surface runoff during
the monsoon season, thereby increasing the intensity of soil
erosion, particularly in sloping and barren areas.

The slope characteristics of Jharkhand vary significantly
across regions. Steep slopes are common in hilly tracts such
as Ranchi, Latehar, Gumla, and Simdega districts, while

Location Map of Study Area

Relatively gentle slopes occur in plateau fringes and river
valleys. The drainage system is mainly dendritic and sub-
dendritic, controlled by the hard crystalline rocks of the
plateau. Major rivers such as the Damodar, Subarnarekha,

North Koel, and South Koel originate within the plateau and
flow through deeply incised valleys. Seasonal rivers with
flashy discharge during monsoon further accelerate gully
and rill erosion.

Climatically, Jharkhand experiences a tropical monsoon
climate. The average annual rainfall ranges between 1,100
mm and 1,400 mm, about 80-85% of which is received
during the southwest monsoon season (June to September).
High-intensity rainfall events over short durations often
exceed the infiltration capacity of soils, leading to excessive
runoff and severe soil erosion. Spatial variability in rainfall
also results in differential erosion intensity across districts.

The soils of Jharkhand are predominantly residual in nature,
derived from weathering of crystalline rocks. Red soils,
lateritic soils, sandy loams, and gravelly soils are
widespread. These soils are generally shallow, acidic, low in
organic matter, and poor in water-holding capacity. Land use
is dominated by rainfed agriculture, forests, mining areas,
and wastelands. Shifting cultivation, deforestation, and
mining activities have further exposed the soil surface,
making large areas highly vulnerable to erosion.

3. Theoretical Framework and Conceptual
Background

The concept of soil erosion refers to the process of
detachment, transportation, and deposition of soil particles
by natural agents such as water and wind, as well as through
human-induced activities. Soil erosion is broadly classified
into geological (natural) erosion and accelerated erosion.
While geological erosion occurs slowly and maintains a
natural balance, accelerated erosion is primarily caused by
deforestation, unscientific land use, overgrazing, mining,
and improper agricultural practices. In plateau regions like
Jharkhand, water erosion in the form of sheet, rill, gully, and
stream bank erosion is the most dominant type.

Soil conservation is based on the principle of minimizing
runoff velocity, enhancing infiltration, and protecting
integrated land resources. Fundamental principles include
maintaining vegetative cover, adopting contour-based
farming practices, reducing slope length, and improving soil
structure. Mechanical measures such as terracing, contour
bunding, check dams, and gully plugging, along with
biological measures like afforestation, agroforestry, and
grassland development, form the core of soil conservation
strategies. The effectiveness of these measures largely
depends on their suitability to local terrain, soil, and climatic
conditions.

Regional planning plays a vital role in geographical studies
by integrating physical and human elements within a defined
spatial framework. It involves systematic analysis of relief,
slope, drainage, soil characteristics, land use patterns, and
socio-economic factors to identify problem areas and
development priorities. In the context of soil erosion,
regional planning helps in delineating erosion-prone zones,
assessing erosion intensity, and

formulating area-specific conservation plans rather than
applying uniform measures across diverse landscapes.
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There exists a strong interrelationship between land use and
soil erosion. Agricultural

Conceptual Framework of Soil Erosion and Regional
Planning

Expansion on steep slopes, removal of forest cover, mining
operations, and unplanned urban growth significantly disturb
the natural balance of the landscape, thereby accelerating
erosion processes. Conversely, scientifically planned land
use, conservation- oriented agriculture, and sustainable
forest management can substantially reduce erosion hazards.
Thus, understanding soil erosion through a regional planning
framework provides a holistic approach for sustainable land
management, particularly in environmentally fragile plateau
regions like Jharkhand.

4. Data Sources and Methodology
4.1 Data Sources

The present study is based on both secondary and geospatial
datasets obtained from reliable national and state-level
agencies. Survey of India (SOI) toposheets at appropriate
scales were used to analyze relief, drainage patterns, slope
characteristics, and base mapping of the study area. Rainfall
data were collected from the India Meteorological

Department (IMD) to understand spatial and temporal
rainfall variability, which plays a crucial role in soil erosion
processes.

Remote sensing datasets were sourced from the National
Remote Sensing Centre (NRSC) and the Bhuvan geo-portal.
These datasets provided satellite imagery and thematic
layers related to land use/land cover, vegetation cover, and
surface characteristics. Socio- economic and demographic
information was obtained from the Census of India, which
helped in assessing human pressure on land resources. In
addition, state government reports, including soil survey
reports, agricultural statistics, and watershed development
plans, were consulted to support field-based interpretations
and regional planning perspectives.

4.2 Methodology
A systematic geographical methodology was adopted to

assess the spatial distribution of soil erosion in Jharkhand.
The study began with the preparation of thematic maps such

as slope, drainage density, rainfall distribution, soil types,
and land use/land cover using GIS techniques. Slope
analysis was carried out by classifying terrain into different
slope categories to identify erosion-prone areas.

Land Use/Land Cover (LULC) analysis was performed to
examine the relationship between human activities and
erosion intensity. Special emphasis was given to identifying
degraded agricultural lands, forest cover loss, and mining-
affected areas. Micro-watershed and selected district-level
case studies were conducted to understand localized erosion
dynamics and validate regional patterns. Finally, all thematic
layers were integrated to delineate soil erosion severity
zones, forming the basis for conservation planning and
regional-level analysis.

5. Land Cover (LULC) Map of Jharkhand

Spatial Distribution of Soil Erosion in Jharkhand

The spatial distribution of soil erosion in Jharkhand exhibits
considerable regional variation due to differences in relief,
slope, rainfall, soil characteristics, and land use practices.

Based on integrated analysis of slope, land cover, and
rainfall intensity, the state can be broadly categorized into
low, moderate, high, and very high erosion severity zones.
Plateau regions with gentle slopes and relatively better
vegetative cover generally experience low to moderate
erosion, whereas plateau margins, hill slopes, and disturbed
landscapes show high erosion intensity.

District-wise analysis reveals that districts such as Ranchi,
Gumla, Latehar, Simdega, and West Singhbhum are highly
susceptible to soil erosion due to undulating terrain, steep
slopes, and high rainfall intensity. These areas experience
severe sheet and rill erosion during the monsoon season,
which gradually transforms into gully erosion in poorly
managed landscapes. The plateau margins and escarpments
act as zones of accelerated runoff, where soil loss is
significantly higher than the plateau interiors.

The mining belt of Jharkhand, comprising districts like
Dhanbad, Bokaro, and Ramgarh, represents a distinct
erosion-prone zone. Extensive opencast mining, removal of
topsoil, dumping of overburden materials, and lack of
reclamation measures have drastically

altered the natural landscape. These anthropogenic activities
have increased surface runoff and sediment yield, resulting
in severe gully erosion and land degradation. The erosion
problem in mining areas is not only a physical issue but also
a major environmental concern affecting nearby agricultural
lands and water bodies.

Agricultural land degradation is another important
dimension of soil erosion in Jharkhand. Most of the
agriculture in the state is rainfed and practiced on sloping
lands with minimal conservation measures. Traditional
ploughing along slopes, absence of contour farming, and
declining forest cover have exposed fertile topsoil to
erosion. As a result, large tracts of agricultural land suffer
from nutrient depletion, reduced water-holding capacity, and
declining productivity.
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Overall, the spatial pattern of soil erosion in Jharkhand
clearly indicates that both natural factors and human-
induced activities jointly control erosion intensity. The
integration of land use planning with soil conservation
strategies is therefore essential to mitigate erosion hazards
and promote sustainable land management across different
physiographic regions of the state.

Table: District-wise Soil Erosion and Land Use Data

(Jharkhand)
District-wise Soil Erosion Intensity (Qualitative)
Erosion Intensity Districts
Very High Gumla, Latehar, West Singhbhum
High Ranchi, Simdega, Hazaribagh
Moderate Bokaro, Ramgarh, Palamu
Low Deoghar, Godda

Mining Belt Impact (Activity-based Data)
Aspect Details
Major Mining Districts Dhanbad, Bokaro, Ramgarh
Topsoil removal, Overburden
dumping, Gully formation
Localized severe erosion zones

Major Problems

Impact

Land Use vs Soil Erosion Relationship
Land Use Type Erosion Severity
Dense Forest Low
Agricultural land (slopes) Moderate—High
Mining areas Very High
Urban / Built-up Localized High

Soil Types and Erosion Susceptibility

Soil Type Erosion Susceptibility
Red soil Moderate
Lateritic soil High
Sandy loam High
Alluvial soil Low—Moderate

Causes of Soil Erosion in Jharkhand

Soil erosion in Jharkhand is the result of a complex
interaction between physical and anthropogenic factors. The
plateau environment of the state, combined with increasing
human pressure on land resources, has significantly
accelerated erosion processes.

Understanding these causes is essential for formulating
effective soil conservation and regional planning strategies.

Physical Factors

Slope is one of the most dominant physical factors
influencing soil erosion in Jharkhand. The undulating relief
and dissected nature of the Chotanagpur Plateau create steep
to moderate slopes in many districts such as Ranchi, Gumla,
Latehar, and Simdega. Steeper slopes increase the velocity
of surface runoff during rainfall events, reducing infiltration
and enhancing the detachment and transportation of soil
particles. Plateau margins and escarpments, in particular,
experience severe rill and gully erosion.

Rainfall intensity plays a critical role in accelerating water-
induced soil erosion. Jharkhand receives most of its annual
rainfall during the southwest monsoon, often in the form of
high-intensity, short-duration showers. Such rainfall exceeds

the infiltration capacity of the soil, generating excessive
surface runoff. The kinetic energy of raindrops directly
impacts the soil surface, leading to splash erosion, which
further initiates sheet and rill erosion on exposed lands.

Soil texture and structure also influence erosion
susceptibility. The soils of Jharkhand are predominantly red,
lateritic, sandy loam, and gravelly in nature. These soils are
generally shallow, coarse-textured, low in organic matter,
and possess poor aggregate stability. As a result, they are
easily detached and transported by running water. Lateritic
soils, in particular, harden upon drying and develop surface
crusts that reduce infiltration, thereby increasing runoff and
erosion.

Anthropogenic Factors

Among human-induced factors, deforestation has emerged
as a major cause of accelerated soil erosion. Large-scale
removal of forest cover for agriculture, fuelwood, and
developmental activities has reduced the protective
vegetative layer, exposing the soil directly to rainfall and
runoff.Mining activities, especially opencast mining in
districts like Dhanbad, Bokaro, and Ramgarh, have severely
disturbed the natural land surface. Removal of topsoil,
dumping of overburden, and lack of scientific reclamation
have increased erosion intensity and sediment load in nearby
streams.Unscientific  agricultural  practices, such as
ploughing along slopes, absence of contour farming,
monocropping, and overgrazing, further aggravate soil
erosion. Rainfed cultivation on sloping lands without
conservation measures leads to continuous loss of fertile
topsoil.

Unplanned urbanization has also contributed to soil erosion
by altering natural drainage patterns, increasing impervious
surfaces, and encroaching upon fragile lands.

Construction activities often leave soil exposed, resulting in
localized but severe erosion problems.

Existing Soil Conservation Practices

Various soil conservation practices have been adopted in
Jharkhand at traditional, community, and governmental
levels to mitigate soil erosion and land degradation.
However, their effectiveness varies across regions due to
differences in physical conditions and implementation
challenges.

Traditional conservation methods have long been practiced
by local communities, particularly tribal populations. These
include contour ploughing, mixed cropping, mulching with
crop residues, and use of vegetative barriers such as grasses
and shrubs. In hilly and forested areas, indigenous practices
like agroforestry and shifting cultivation with long fallow
periods helped maintain soil fertility and reduce erosion in
the past. However, population pressure and reduced fallow
cycles have limited their effectiveness in recent times.

At the institutional level, several government-sponsored soil
and water conservation programmes have Dbeen
implemented. Major initiatives include the Integrated
Watershed Management Programme (IWMP), Pradhan
Mantri Krishi Sinchayee Yojana (PMKSY), Mahatma
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Gandhi National Rural Employment Guarantee Scheme
(MGNREGS), and afforestation programmes under state
forest departments. These programmes promote mechanical
measures such as contour bunding, terracing, check dams,
gully plugging, and water harvesting structures, along with
biological measures like plantation and pasture
development.

Despite these efforts, the effectiveness of soil conservation
measures remains uneven. In some micro-watersheds,
conservation interventions have significantly reduced runoff,
improved groundwater recharge, and enhanced agricultural
productivity. However, limitations such as inadequate
maintenance, lack of community participation, insufficient
technical expertise, and fragmented planning often reduce
long-term benefits. In mining areas, reclamation measures
are frequently delayed or poorly implemented, leading to
continued land degradation.

Overall, while Jharkhand has made progress in adopting soil
conservation practices, there is a need for integrated, region-
specific, and participatory approaches. Strengthening
monitoring mechanisms, incorporating local knowledge, and
aligning conservation efforts with regional planning can
substantially enhance the effectiveness of existing soil
conservation initiatives.

Table: Soil Conservation Measures and Their Effectiveness

Soil Conservation Arf.:a O.f Effectiveness| Limitations
Measure Application
Sloping .
Contour Bunding | agricultural High Ma1.ntenance
issues
land
Terracing Hill slopes Very High High cost
Check Dams Gullies & Moderate— Siltation
streams High
Long
Afforestation Degraded High gestation
forest land .
period
Agricultural Requires
Agroforestry & forest High farmer
fringes awareness

Regional Planning-Based Soil Conservation Strategy

Effective mitigation of soil erosion in Jharkhand requires a
regional planning—based soil conservation strategy that
recognizes the spatial variability of physical conditions and
human activities across the plateau landscape. A uniform
conservation approach is inadequate for a physiographically
diverse region like Jharkhand; instead, region-specific
planning is essential to ensure sustainable land management.

A region-specific planning approach involves the
identification of erosion-prone zones based on slope, soil
type, rainfall intensity, land use, and socio-economic
pressures. Using a regional geographical framework, the
state can be divided into plateau interiors, plateau margins,
hill slopes, river valleys, mining belts, and agricultural
plains. Each region demands tailored conservation
interventions aligned with its environmental sensitivity and
land-use potential.

Plateau and slope management forms a critical component of
soil conservation planning. In undulating plateau regions and

steep hill slopes, priority should be given to contour- based
land use practices, terracing, and vegetative measures.
Agroforestry  systems, grassland development, and
afforestation on degraded slopes can significantly reduce
runoff velocity and enhance soil stability. Mechanical
measures such as contour bunds, stone bunds, and check
dams should be designed according to slope gradients and
drainage characteristics to prevent gully formation and
sediment loss.

The mining belt of Jharkhand requires special regulatory and
planning interventions. Opencast mining areas in Dhanbad,
Bokaro, and Ramgarh should be subjected to strict
environmental regulations, including mandatory land
reclamation and stabilization of overburden dumps. Bio-
engineering techniques such as vegetative cover on mine
spoils, slope reshaping, and controlled drainage systems can
effectively reduce erosion in mining landscapes. Integration
of mining plans with regional land-use planning is essential
to minimize long-term environmental degradation.

Promoting sustainable agricultural practices is vital for
reducing soil erosion in rainfed agricultural regions. Contour
farming, crop rotation, intercropping, mulching, and
conservation tillage should be encouraged to maintain soil
cover and improve soil health. Watershed-based agricultural
planning can enhance water use efficiency while reducing
soil loss.

Finally, community participation and policy integration are
crucial for the success of regional soil conservation
strategies. Active involvement of local communities ensures

better maintenance and long-term sustainability of
conservation measures. Integrating soil conservation goals
with  state-level  development policies, watershed
programmes, and climate resilience strategies can create a
comprehensive framework for sustainable land management
in Jharkhand.

6. Discussion

The findings of the present study highlight that soil erosion
in Jharkhand is a spatially varied phenomenon controlled by
both natural and anthropogenic factors. The integration of
physiographic, climatic, and land-use variables reveals that
plateau margins, hill slopes, and mining belts are the most
erosion-prone regions. High rainfall intensity coupled with
steep slopes and fragile soils significantly accelerates
erosion processes, particularly in areas with poor vegetation
cover.

The results are broadly consistent with previous
geographical and environmental studies conducted in the
Chotanagpur Plateau region, which have emphasized the
role of slope, rainfall, and land-use change in soil
degradation. Earlier watershed-based studies have also
reported high soil loss in mining-affected and deforested
areas, supporting the findings of the present regional
analysis. However, this study extends existing literature by
adopting a regional planning perspective, which allows for
the identification of area- specific conservation priorities
rather than generalized solutions.
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Despite the presence of various soil and water conservation
programmes in Jharkhand, significant planning gaps and
policy issues remain. Fragmented implementation, lack of
inter-departmental coordination, inadequate  post-
implementation monitoring, and limited community
participation often reduce the effectiveness of conservation
initiatives. In mining regions, weak enforcement of
reclamation policies continues to exacerbate land
degradation. Additionally, agricultural extension services
have not sufficiently promoted conservation-oriented
farming practices among small and marginal farmers.

The discussion underscores the need for integrated regional
planning that links scientific assessment with policy
formulation and local participation. Bridging the gap
between planning and implementation is essential for
translating ~ conservation  strategies into  tangible
environmental and socio-economic benefits.

7. Conclusion

Soil erosion in Jharkhand represents a serious environmental
challenge with long-term implications for agricultural
productivity, ecological stability, and sustainable
development. The study demonstrates that the erosion
problem is not uniformly distributed but varies significantly
across different physiographic and land-use regions of

the state. Steep slopes, high-intensity monsoonal rainfall,
fragile soils, deforestation, mining activities, and
unscientific agricultural practices collectively contribute to
accelerated soil erosion.

The regional analysis highlights that plateau margins, hill
slopes, and mining belts are the most vulnerable zones,
requiring prioritized conservation interventions. Existing soil
conservation practices, though valuable, remain limited in
effectiveness due to fragmented planning and weak
integration with regional development policies. The
adoption of a regional planning-based soil conservation
strategy emerges as a crucial requirement for addressing the
spatial complexity of erosion processes in Jharkhand.

From a long-term sustainability perspective, soil
conservation must be integrated with land-use planning,
watershed management, agricultural development, and
environmental governance. Promoting sustainable farming
practices, enforcing mining reclamation regulations,
enhancing vegetative cover, and ensuring community
participation are essential for reducing soil loss and restoring
degraded landscapes. Overall, a holistic and region-specific
approach to soil conservation can significantly contribute to
sustainable land management and environmental resilience
in the Jharkhand Plateau region.

8. Significance of the Study

The present study holds considerable significance from
academic, policy, and sustainability perspectives.
Academically, it contributes to the field of physical and
regional geography by providing a comprehensive
understanding of soil erosion dynamics within a plateau
environment. The integration of physiographic, climatic, and

land-use factors through a regional planning framework
enhances the theoretical and methodological discourse on
soil erosion studies. The use of thematic mapping and spatial
analysis also strengthens the application of geospatial
techniques in environmental research.

From a policy and planning perspective, the study offers
valuable insights for planners, administrators, and
environmental managers. By identifying erosion-prone
zones and region-specific conservation priorities, the
research can support informed decision-making in land-use
planning, watershed development, and mining regulation.
The findings can aid in aligning soil conservation measures
with existing government programmes and regional
development policies, thereby improving their effectiveness.

In terms of sustainable land management, the study
emphasizes the importance of integrating soil conservation
with long-term ecological and socio-economic goals. It
highlights how region-based planning and community

participation can reduce land degradation, enhance
agricultural productivity, and promote environmental
resilience.

Thus, the study serves as a practical reference for achieving
sustainable land management in erosion-prone plateau
regions like Jharkhand.
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