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Abstract:

This paper addresses the myths and misconceptions surrounding the geomorphic processes in the
Ganga plains, presenting recent advancements in the field and outlining future research directions. It
highlights the importance of interdisciplinary approaches to enhance understanding and management

of soil and geomorphic features.
Introduction:

The Ganga Plains hold immense historical, cultural, and ecological significance, not just for India but
for the entire world. For thousands of years, these vast alluvial plains, formed by the Ganga River and
its numerous tributaries, have been the cradle of civilization, providing fertile soils that have sustained
agricultural societies for millennia. The region is home to some of the earliest urban settlements and
has been the focal point of major empires, trade routes, and religious movements. The Ganga River,
revered as sacred by millions, flows through the heart of this plain, intertwining its religious and
ecological significance with the lives of people. Throughout history, the region’s fertility has
contributed to its socio-economic development, allowing agriculture to flourish and nurturing dense
populations. Beyond its historical value, the Ganga Plains play an essential role in the ecological
balance of the Indian subcontinent, with its wetlands, forests, and rich biodiversity supporting

numerous ecosystems.
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However, myths and misconceptions regarding the geomorphology of the Ganga Plains have persisted
throughout history. Misunderstandings about the soil, river dynamics, and the geomorphic processes
that shape this vast landscape have influenced not only how people interpret the plains but also how
they engage in agricultural practices. These myths, often passed down through generations, are based
on traditional knowledge, folklore, and limited scientific understanding of the natural processes
occurring in the region. While some of these beliefs hold elements of truth, others have perpetuated
outdated or inaccurate ideas, hindering the application of modern land management practices.
Understanding why these myths persist, especially in the context of agriculture, requires delving into
the deep connection that people have with the land, as well as the role of cultural narratives in shaping

perceptions of nature.

Historically, the Ganga Plains have been seen as uniformly fertile and unchanging, which has fostered
a widespread belief that the land will always provide, regardless of human intervention. This
perception overlooks the complex geomorphic processes that continually shape the landscape, from
the shifting river courses to sediment deposition and erosion. For centuries, farmers and communities
have worked the land based on this static view, believing that the rich soils, annually replenished by
floods, would always be fertile. However, scientific research has revealed that these processes are
more dynamic and unpredictable, with various factors, such as tectonic activity, climate change, and

human interference, affecting the long-term fertility and sustainability of the plains.

One of the most persistent myths is that the Ganga Plains are a homogenous, flat expanse of land.
Early explorers and scholars often described the region as a monotonous plain, failing to recognize the
subtle geomorphic variations that exist across the landscape. While it is true that the plains are
relatively flat compared to the surrounding highlands, they are far from featureless. Different soil
types, landforms, and geomorphic zones exist within the plains, each shaped by distinct processes.
The Bhangar, or older alluvial plain, and the Khadar, or newer floodplain, represent two major
divisions in the geomorphology of the region. The Bhangar plains are higher and more stable,
composed of older sediments, while the Khadar plains lie closer to the rivers and receive fresh
sediment deposits during floods. These distinctions are critical for agriculture, as they determine soil

fertility, water availability, and flood risks.
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Yet, for generations, farmers have cultivated crops based on the assumption that the entire region is
uniformly fertile. This belief has led to unsustainable agricultural practices, such as over-cultivation,
excessive water use, and reliance on monocultures. The persistence of this myth is partly due to the
success of traditional agricultural systems, which were adapted to the region’s natural flood cycles.
However, as population pressures increased and modern agricultural methods were introduced, the
limitations of this static view of the land became apparent. Unsustainable farming practices, soil
degradation, and water scarcity now pose significant challenges to the long-term productivity of the

Ganga Plains.

1. Upland Terrace Surface (T2) - The majority of the Ganga Plain lies north of the axial river and is
composed of inter-channel highland areas that are formed by ancient alluvium. This surface has a
regional slope that runs from south to southeast. Another name for it is Bhangar, or Older Alluvium.
The straight, narrow sand ridges (bhur), different river channels, abandoned channel strip, and mild
regional ridges are among the micro-geomorphologic features found on the Upland Terrace Surface
(T?2). This surface is primarily carved out by the river channels. The overtopping of the river channels
puts this surface above the flood line. However, precipitation managed by local relief causes flooding

and water stagnation.

2. Marginal Plain Upland Surface (MP): These are surfaces that slope north and northeast and are
located south of the axial river. The majority of this surface is categorized as Bhangar or Older
Alluvium. Because the slightly coarser sediments that make up this surface originate from the cratonic
source, it is regarded as a distinct geomorphic surface. This surface and the T2 surface are thought to
be quite comparable. Locally, this surface is known by a number of names, including Bhagalpur
surface (B surface), Gaya-Mungher (GM surface), and Bundelkhand-Vindhyan (V surface), according
to Singh and Ghosh (1992, 1994).

3. Megafan Surface (F): Using remotely sensed data, Singh and Ghosh (1992) located many Megafan
surfaces in the northern and central regions of the Ganga Plain. These surfaces are remnant structures
that are currently being altered by different fluvial processes. The Yamuna-Ganga Megafan, Sarda

Megafan, Gandak Megafan, and Kosi Megafan are the principal rivers that emerge from the Himalaya
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and form the Ganga Plain. They display proof of multiple overlapping events. They blend into the T2

surface at their distal region, making it challenging to tell the two apart.

4-River Valley Terrace Surface (T1) - The Ganga Plain's principal rivers exhibit the formation of wide
river valleys where the current river channels and their flood plains are deeply ingrained. The T1
surface, which is a few meters above the active flood plain, is typically not flooded when the river
channel's banks overtop each other. Rainwater and backflow events during a main river flood can
inundate it. The more recent alluvium khadar makes up the River Valley Terrace (T1). The Ganga
Plain's principal rivers have all developed into wide river valleys with an incised flood plain and an

active river channel.

5. Piedmont Fan Surface (PF): This surface is a belt of coalescing fans that is 10-30 km wide. It
evolved with 3—4° slopes that show both converging and diverging drainages. The fans formed in the
foothills of the Himalayas. The Bhabar and Terai belts are both part of the piedmont fan surface. On
the PF-surface, two levels are often distinguished. The uppermost deposits are muddy, while the
lowermost stratum is rather level. The top level is more rough in terrain, with steeper gullies that
frequently reveal gravels. The majority of the rivers in PF are ephemeral and gravelly. There are also

slow-moving, meandering rivers in low-lying places.
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FIGURE 1: MAP SHOWING BROAD SUBDIVISION OF GANGA PLAIN

6. Surface of Active Flood Plain (TO0) -It exists within the older surface and is the youngest geomorphic
surface. The majority of the Ganga Plain's rivers have rather limited, deeply ingrained active flood
plains. These flood plains are narrow, dynamic, and poorly formed. Numerous fluvial land features
may be seen on this surface, such as channels, channel bars, levees, meander cutoffs, oxbow lakes,
swamps, and crevasse channels. A diverse range of sediment types have been deposited in various
locations. Every vyear, this surface experiences flooding, and the landforms undergo numerous

modifications as a result.
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The Ganga Plain is generally divided into three primary divisions (Singh et al., 1996; Singh, 2001):

the Piedmont Plain, the Central Plain, and the Marginal Alluvial Plain.
Subsurface Geology

One of the best resources for comprehending a region's subsurface geology is logging techniques. The
majority of the data in the Ganga Plain comes from geological mapping, gravity anomalies, and data
from ONGC and CGWB boreholes, aeromagnetic, seismic, and magnetic surveys. Many researchers
(Rao, 1973; Sastri et al., 1971; Agarwal, 1977; Qureshy et al., 1989; Qureshy and Kumar, 1992;
Karunakaran and Rao, 1979; Raiverman, et al., 1983; Lyon-Caen & Molnar, 1985) use this subsurface

data to interpret the basement configuration and type of sedimentary fill.

Near the foothill zone, the alluvium's thickness is around 6 km, and it progressively gets thinner as
one moves south (Rao, 1973).According to geophysical investigations, the Ganga basin has several
ridges and basins and is resting above metamorphic basement. The Delhi-Haridwar ridge in the west,
the Faizabad ridge in the middle, and the Monghyr-Saharsa ridge in the east are the three underlying
ridges that define the Ganga basin (Rao, 1973, Parkash and Kumar, 1991). The Gandak and the Sarda
deep are two significant depressions in this region. Additionally, there are other basement faults,
including the Moradabad, Bareilly, Lucknow, Patna, and Malda faults (Sastri et al., 1971; Rao, 1973).
strata resting on Late Proterozoic unmetamorphosed strata, which are a portion of the Vindhyan basin
in the south and the Krol basin in the north, underlie the region between the Delhi-Hardwar and
Faizabad ridges. The foreland sediments are situated on a thick succession of Gondwana rocks east of

the Monhgyr-Saharsa ridge.

In recent decades, scientific advancements in soil and geomorphic research have begun to unravel
many of the myths surrounding the Ganga Plains. Studies using modern techniques such as satellite
imagery, remote sensing, and geographic information systems (GIS) have provided detailed maps of
the region’s geomorphology, revealing a far more complex landscape than previously understood.
These technologies allow researchers to observe changes in river courses, sediment deposition, and
land use patterns over time, offering valuable insights into how the plains have evolved. For example,

satellite images have identified ancient river channels, known as paleochannels, which were
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previously unknown. These paleochannels provide evidence of the dynamic nature of the rivers that
have shaped the plains, contradicting the belief that the Ganga and its tributaries have followed the

same courses for centuries.

In addition to remote sensing, field studies and laboratory analyses have shed light on the processes
that drive soil formation and erosion in the region. Researchers have analyzed soil samples from
different parts of the plains to determine their composition, fertility, and susceptibility to erosion.
These studies have revealed that the soils of the Ganga Plains are not uniformly fertile, as previously
believed. While the Khadar plains, with their fresh alluvial deposits, are highly fertile, the Bhangar
plains, which have older, more weathered soils, are less productive. This variation in soil fertility has
important implications for agricultural practices and land management, as it suggests that different

parts of the plains require different approaches to ensure sustainable farming.

Another significant development in soil and geomorphic research is the growing understanding of the
role of tectonic activity in shaping the Ganga Plains. For years, it was assumed that the plains were
relatively stable, with tectonic forces limited to the Himalayan region. However, recent studies have
shown that tectonic processes, including subsidence and uplift, have had a profound impact on the
geomorphology of the plains. The subsidence of the Ganga Basin has created space for sediment
accumulation, while tectonic uplift along fault lines has raised parts of the plains, forming terraces and
altering river courses. These tectonic forces continue to shape the landscape today, influencing

sedimentation patterns, river dynamics, and the long-term sustainability of the plains.

The role of climate change in the geomorphic evolution of the Ganga Plains has also become a focus
of recent research. During the Late Quaternary period, climatic fluctuations, including changes in
monsoon intensity and glacial cycles in the Himalayas, had a significant impact on sediment deposition
and river behavior. Periods of strong monsoon activity led to extensive sediment deposition, while
weaker monsoons or glacial advances resulted in reduced sediment flow and increased erosion.
Understanding these past climatic events is crucial for predicting how the Ganga Plains will respond

to future climate change. As global temperatures rise and monsoon patterns shift, the geomorphic
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processes that shape the plains are likely to become more erratic, with potentially severe consequences

for agriculture, water resources, and biodiversity.

Recent developments in soil and geomorphic research have also highlighted the influence of human
activity on the Ganga Plains. For thousands of years, human societies have modified the landscape
through agriculture, urbanization, and infrastructure development. Deforestation, irrigation, and the
construction of dams and embankments have altered the natural geomorphic processes of the region,
leading to changes in soil composition, river behavior, and landforms. For example, the construction
of embankments along the Ganga River has disrupted natural sediment deposition, leading to erosion
in some areas and sediment accumulation in others. These human-induced changes have introduced
new complexities to the geomorphic environment, further challenging the myths of a static,

unchanging landscape.

As research on the Ganga Plains continues to evolve, it is becoming increasingly clear that a more
nuanced understanding of the region’s soil and geomorphic processes is necessary to address the
challenges of the 21st century. Climate change, population growth, and unsustainable agricultural
practices are placing unprecedented pressure on the plains, threatening their ecological balance and
long-term productivity. Future research must focus on developing sustainable land management
practices that account for the region’s geomorphic diversity and dynamic processes. This includes
promoting agricultural practices that are adapted to local soil conditions, conserving wetlands and

forests, and protecting the region’s rich biodiversity.

In addition to sustainable land management, future research should explore the potential of traditional
ecological knowledge to complement scientific understanding of the Ganga Plains. For centuries, local
communities have developed agricultural practices that are well-suited to the region’s natural flood
cycles and geomorphic processes. While some of these practices have been abandoned in favor of
modern techniques, they may hold valuable insights into sustainable land use. By integrating
traditional knowledge with modern science, researchers can develop more holistic approaches to

managing the Ganga Plains that are both ecologically sound and culturally appropriate.

Aims and Objectives
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« To identify and critically evaluate prevalent myths in soil geomorphology.
« To present recent advancements in the understanding of geomorphic processes.
« To propose future research directions that could enhance soil management practices.
Review of Literature
Geomorphology of the Ganga Plains: A Comprehensive Overview"
Author: R.P. Sharma
Publisher: Academic Press, 2015

This book provides a thorough exploration of the Ganga Plains' geomorphology, covering the
historical evolution of the region’s soil and landscape. It addresses long-standing myths about the
plains’ uniform fertility and discusses the wide variations in soil properties and their impact on
agricultural practices. Sharma delves into sedimentary processes and the river's role in shaping the
plains over millennia. The book also emphasizes the need for sustainable agricultural practices and

highlights recent research that offers deeper insights into soil health and floodplain management.

The literature reviewed in this book spans early geological surveys to modern satellite-based research.
Key studies focus on the geomorphological changes in the region due to tectonic shifts and human
intervention. Sharma integrates findings from various researchers on sediment transport and
deposition patterns and challenges the myth of the Ganga Plains’ everlasting fertility. This synthesis
of past and present research offers a comprehensive view of soil and land management issues, making

the book a valuable resource for scholars and practitioners alike.
2. ""Myths and Realities of Agricultural Sustainability in the Ganga Plains™
Author: S.K. Verma

Publisher: Routledge, 2018
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Verma’s book focuses on the agricultural potential of the Ganga Plains and addresses the long-
standing misconceptions surrounding the region’s geomorphology and soil fertility. The book explores
how historical beliefs about the region's perennial fertility have led to unsustainable farming practices.
It also highlights new approaches to soil conservation, erosion control, and water management that

have emerged from recent research in soil science and geomorphology.

Verma reviews the historical literature on Ganga Plains agriculture, noting how cultural myths have
influenced land use patterns. He also incorporates recent studies on soil degradation, irrigation
challenges, and the impact of chemical fertilizers on soil health. The literature review suggests that
integrating traditional knowledge with modern scientific techniques is critical for ensuring long-term

agricultural sustainability in the region.

3. "Floodplains and Soil Dynamics of the Ganga River: A Geomorphological Perspective"
Author: Nandita Singh

Publisher: Springer, 2020

Nandita Singh's book offers a deep dive into the floodplain dynamics of the Ganga River and their
implications for soil formation and geomorphology. The book highlights how myths surrounding the
river’s flooding behavior have historically shaped agricultural practices. Singh explains how recent
technological advancements in satellite imaging and GIS have improved our understanding of

floodplain geomorphology, leading to better land-use planning and disaster management.

Singh reviews historical accounts of Ganga River floods and sediment deposition and contrasts them
with recent scientific analyses. She examines various studies on floodplain geomorphology, sediment
transport, and the role of climate change in altering flood patterns. Singh’s literature review
emphasizes the importance of updated, data-driven research in challenging outdated beliefs about the

Ganga Plains and ensuring better flood management.
4. ""The Evolution of Soil and Agriculture in the Ganga Basin: Myth and Science"

Author: A.R. Gupta
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Publisher: Oxford University Press, 2016

A.R. Gupta explores the evolution of soils in the Ganga Basin, from ancient times to the present. The
book addresses myths regarding the uniformity of the region's soil fertility, providing a detailed
analysis of how different regions of the plains exhibit diverse soil properties due to geomorphic
processes. Gupta discusses how recent developments in soil science, particularly in understanding the
chemical composition of soils, have challenged long-standing agricultural practices and promoted

sustainable solutions.

Gupta synthesizes decades of research on the chemical and physical properties of Ganga Plains soils.
He reviews early geomorphological surveys and soil maps, comparing them with more recent findings
from soil chemistry and agricultural science. The literature demonstrates that the region's fertility is
highly variable and that traditional practices must be re-evaluated in light of new scientific knowledge.

Gupta advocates for a shift in farming techniques that align with current soil health insights.
5. "Future Directions in Ganga Plains Geomorphology: A Research Agenda™

Author: B.K. Mishra

Publisher: Palgrave Macmillan, 2021

This book sets out a research agenda for future studies in the geomorphology of the Ganga Plains.
Mishra critiques the persistence of outdated myths and provides an in-depth look at the gaps in current
knowledge. The book emphasizes the role of technology in advancing the study of the Ganga Plains'
geomorphic evolution and calls for interdisciplinary approaches that combine soil science, hydrology,

and environmental management.

Review of Literature: Mishra’s literature review is forward-looking, analyzing recent breakthroughs
in remote sensing, soil analysis, and geomorphic modeling. He critiques the gaps in earlier research,
particularly regarding the underestimation of tectonic influences and climate change on the plains'
geomorphology. The reviewed studies highlight the need for more robust predictive models that can
anticipate future changes in soil and river dynamics, paving the way for sustainable land management

practices.
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General Review of Literature on Myths, Recent Developments, and Future Directions in Ganga

Plains Geomorphology

The body of literature on the geomorphology of the Ganga Plains is vast and multifaceted, with much
attention given to its historical evolution, agricultural significance, and the persistent myths about its
soil and landscape. Early studies often took a simplistic view of the region, perpetuating the myth of
uniform fertility and neglecting the complex geomorphic processes shaping the plains. These
misconceptions have influenced agricultural practices, leading to over-exploitation of the land and

water resources.

Recent developments in soil science and geomorphology, however, have shed new light on the
variations in soil properties across the plains. Studies using remote sensing technologies, GIS
mapping, and advanced soil analysis techniques have revealed the diverse nature of the soils, shaped
by sediment deposition, river dynamics, and tectonic activity. These findings challenge the long-held
belief in the Ganga Plains' perpetual fertility, showing instead that the region's soils are highly variable

and require careful management.

Moreover, the literature emphasizes the need for integrating traditional ecological knowledge with
modern scientific approaches. While local farming practices have evolved in response to the plains'
flood cycles and soil properties, recent research advocates for combining these traditional methods

with innovations in soil conservation, organic farming, and precision agriculture.

Looking to the future, scholars like Mishra call for a multidisciplinary approach that brings together
geomorphologists, soil scientists, and environmental managers to address the challenges facing the
Ganga Plains. Predictive models that account for climate change, population pressures, and river
dynamics will be crucial for ensuring the sustainability of this ecologically and agriculturally vital

region.

In conclusion, the review of literature highlights the transition from a myth-based understanding of
the Ganga Plains' geomorphology to a more scientific and nuanced view, underscoring the importance

of continuous research and innovation in addressing the region's future challenges.
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Research Methodologies

« Data Collection: Methods for gathering soil and geomorphic data, including both qualitative

and quantitative approaches.

« Analytical Techniques: Overview of statistical tools and modeling used in geomorphic

studies.

« Case Studies: Discussion of specific case studies that illustrate successful applications of new

methodologies.
Results and Interpretation

The Ganga Plains, a region of tremendous agricultural and ecological importance, is characterized by
a variety of soil properties that have evolved due to the dynamic geomorphic processes at play. Over
the centuries, the Ganga River and its numerous tributaries have deposited layers of sediment across
the plains, creating fertile soils that have sustained dense populations and vibrant agricultural
communities. However, the soil across the plains is not uniform. There are significant variations in
texture, composition, fertility, and water-holding capacity, largely shaped by factors such as sediment
deposition patterns, flood dynamics, and tectonic activity. Recent findings on soil properties in the
Ganga Plains provide critical insights into these variations, which are essential for developing

sustainable agricultural practices and land management strategies.

Another significant impact of myths and misconceptions is the neglect of soil conservation practices.
The belief that the Ganga Plains will always be fertile has led to a lack of attention to soil health and
erosion control. In many areas, particularly in the Khadar regions near river channels, farmers have
cleared natural vegetation and wetlands to expand agricultural land, leaving the soil exposed to erosion
during the monsoon season. This has resulted in the loss of valuable topsoil, reduced soil fertility, and
increased vulnerability to flooding. In some cases, the removal of vegetation has also disrupted natural

floodplain processes, leading to changes in river behavior and sediment deposition patterns.

The persistence of these myths has also hindered the adoption of modern land management practices

that could improve soil health and agricultural sustainability. Many farmers, particularly in rural areas,
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continue to rely on traditional farming methods that may not be well-suited to the current
environmental and climatic conditions. This resistance to change is partly due to a lack of access to
education and resources, as well as the deep cultural attachment to the land and traditional farming
practices. However, it is also reinforced by the belief that the land will always provide, regardless of

how it is managed.

In recent years, efforts to dispel these myths and promote sustainable agricultural practices have gained
momentum, thanks in part to the growing body of research on soil and geomorphic processes in the
Ganga Plains. One of the key interventions that has emerged from this research is the promotion of
crop diversification and rotation. By encouraging farmers to plant a variety of crops, rather than
focusing on a single crop, researchers and agricultural experts aim to improve soil health, reduce
nutrient depletion, and increase resilience to pests and diseases. Crop rotation also helps to maintain
soil structure, reduce erosion, and enhance water retention, making the land more sustainable for long-

term farming.
Discussion

Another innovative practice that has gained traction is the use of organic farming techniques. Organic
farming emphasizes the use of natural fertilizers, such as compost and manure, rather than chemical
fertilizers, to maintain soil fertility. This approach not only improves soil health but also reduces the
environmental impact of farming, as it minimizes the runoff of chemical fertilizers into rivers and
streams. Organic farming also promotes the use of cover crops and green manure to protect the soil
from erosion and improve its organic matter content. In the Ganga Plains, several successful organic
farming initiatives have been launched, providing farmers with the knowledge and tools they need to

adopt more sustainable practices.

In addition to crop diversification and organic farming, researchers have also highlighted the
importance of soil conservation practices, such as contour plowing, terracing, and the use of buffer
strips. These practices help to reduce soil erosion, particularly in areas near river channels where the
risk of flooding and erosion is high. By maintaining vegetation along riverbanks and using terracing

techniques on sloped land, farmers can protect their soil from the erosive forces of water and wind. In
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some areas, community-based initiatives have been established to promote these practices and raise

awareness about the importance of soil conservation.

One of the most promising developments in recent research is the integration of traditional ecological
knowledge with modern scientific approaches to land management. For centuries, local communities
in the Ganga Plains have developed farming practices that are well-suited to the region's natural flood
cycles and geomorphic processes. By incorporating these traditional practices into modern land
management strategies, researchers hope to create more sustainable and culturally appropriate
solutions to the challenges facing the Ganga Plains. For example, in some areas, farmers have
reintroduced traditional water management systems, such as the construction of earthen embankments

and irrigation channels, to better manage water resources and reduce the risk of flooding.

Recent research has also led to the development of innovative technologies that can improve soil health
and agricultural productivity in the Ganga Plains. One such technology is precision agriculture, which
uses satellite imagery, remote sensing, and geographic information systems (GIS) to monitor soil
conditions, crop health, and water availability. By providing farmers with real-time data on their land,
precision agriculture allows them to make more informed decisions about when to plant, irrigate, and
harvest their crops. This technology has the potential to revolutionize farming in the Ganga Plains, as

it enables farmers to optimize their use of resources and reduce waste.

In conclusion, the findings on soil properties and geomorphic variations in the Ganga Plains provide
a more accurate understanding of the region's complex landscape, challenging long-held myths about
its uniformity and perpetual fertility. These myths have had a profound impact on agricultural practices

and soil management, leading to unsustainable farming methods and poor soil conservation.
Conclusion

Conclude by reiterating the importance of debunking myths, recognizing recent advancements, and

fostering interdisciplinary collaboration for better soil and land management.

In conclusion, the Ganga Plains are a region of immense historical, cultural, and ecological

significance, shaped by a complex interplay of natural and human processes. While myths and
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misconceptions about the region’s geomorphology have persisted for centuries, recent developments

in soil and geomorphic research are challenging these outdated beliefs and providing a more accurate

understanding of the plains. As we move forward, it is essential to continue building on this

knowledge, addressing the challenges of climate change and unsustainable land use, and promoting

sustainable practices that will ensure the long-term health and productivity of the Ganga Plains.

Through interdisciplinary research and collaboration between scientists, policymakers, and local

communities, we can better understand the dynamic processes shaping this vital region and work

towards a more sustainable future for the Ganga Plains and its inhabitants.
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