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Abstract: The Ganges is one of world’s biggest trans-boundary river systems lowing through India and 
Bangladesh. In Bangladesh the Ganges is popularly known as the Padma from its point of entrance at 
Manakosa and Durlabhpur unions of Shibganjupazila, Nawabganj district. In recent Padma has been 
experienced massive river erosion.  River bank erosion in Padma frequently due to regular shifting of river 
channels. The Padma River left the signature of its dynamism in the surroundings of the present course. 
This research work provides an overview of the trend of riverbank erosion of Padma River the confluence 
points of the Padma-Jamuna at Goalanda, Rajbari and the Padma-Meghna at Matlab, Chandpur. This report 
has been developed based on the assessment of this massive disruption districts near to lower Padma with 
the assist of Geographic Information System (GIS), and on field validation with transect walk. Here, GIS 
and RS methods had been used to analyze satellite image data. In the study incorporated to analyze a series 
of Landsat images, between 1973 and 1992, exposed the dynamic nature of the river bank and riverine 
islands over that period, including channel relocation, movement and spreading, submergence, erosion and 
accretion of riverine islands. The work covers the changes of lower Padma in a mathematical 
representation. This study includes overall scenario of the affected area of Lower Padma comparing past 
forty years (1988-2018) of data of erosion and accession of lower Padma river. The sharp changes in the 
river channel erosion/accretion in recent years resulting in considerable formation and loss of lands. The 
erosion and accretion was more pronounce in the middle part of the Padma river and it is  more pronounced 
in the right bank than that of the left bank.
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Introduction
Rivers played a significant role in the lives and living of people in Bangladesh. Rivers are 
highly sensitive to environmental conditions. Alluvial channels can respond or readjust at a 
range of rates to the variations caused by water and sediment inputs, active tectonics and human 
activities at a range of spatial and temporal scales. Any changes, whether natural or 
anthropogenic, can initiate a departure from a state of dynamic equilibrium. This may, in turn, 
result in channel instability causing changes in channel form and pattern. For Bangladesh 
changes in frequency, magnitude and depth of flooding are very important. On average, 21% of
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the area of the country (31,000 km2) gets inundated by floods annually and 21% of the 
population (assuming uniform population distribution) is vulnerable to annual flooding and, in 
exceptional cases, more than 60% of the country or 70 million people are affected by flood. In 
1987, 1988 and 1998, Bangladesh experienced three extreme flood, leaving trails of 
devastation and human misery.

The Ganges is one of the major and dynamic river in the world originating in the Gangotri glacier 
of the Himalayan region (Hossain et al. 2005). The river is named Padma where it enters in 
Bangladesh territory. The river traverses through India nearly 2150 km and in Bangladesh is 
nearly 366 km (Hossain et al. 2005). In Bangladesh, the Padma river is joined by the mighty 
Jamuna (Lower Brahmaputra) near Rajbari and meets with the Meghna at Chandpur (Allison et 
al., 1998). The Padma–Meghna–Jamuna river systems supply every year about 1.2 billion tons of 
sediments from Himalaya and distribute this within the Bangladesh delta (Kudrass et al. 1998). 
Coleman et al., 1969 also mentioned that every year about 2.5 billion tons of sediments are 
discharged by these river systems in Bangladesh. This high sediment discharge naturally exerts 
an effect on the sedimentation rates in the rivers (Anon et al., 2014; Anon et al., 2015; Khan et 
al., 2015). The Padma River left the signature of its dynamism in the surroundings of the present 
course. Over time the river changes course with bank erosion and leaves the sediments in the 
older course. Due to bank erosion and shifting, neighboring communities and individuals had to 
relocate to new areas every few years as they lose their properties (Elahi et al. 1991; Irin et al., 
2008; Islam and Rashid 2011). Some people have had to migrate several times. 

Bangladesh has a unique hydro-geological setting and deltaic floodplain which is jointly 
formed by the deposition of the Ganges (Padma), Brahmaputra (Jamuna) and Meghna river. 
Because of the geo-morphology near Padma river and the monsoon climate render Bangladesh 
highly vulnerable to natural disasters, primarily, floods, cyclones and bank erosion.Bank lines 
of the Padma river are particularly unstable. The Padma is wide with major erosion occurring 
along the left bank near Harirampurupazila of Manikganj district, where an acute erosion 
problem exists (Banglapedia 29/01/2015). Most recently, the right bank of the Padma has also 
come under threat of extreme erosion, particularly in Nariaupazila of Shariatpur district. 
Victims have to live under the open sky as their dwellings were washed away by river waters. 
Croplands have also been washed away. However, in the present paper, an attempt has been 
made to monitor and map the bank erosion and accretion of the Lower Padma river. The better 
understanding of such erosion-accretion processes, as well as techniques to detect such 
changes, are very useful for planning and management of the floodplain environment of the 
Padma river. There is a availability of satellite image data with various spatial and temporal 
resolutions provides tremendous opportunity to monitor river bank erosion and deposition 
processes. This study report the overall scenario of the affected area of Lower Padma 
comparing past forty years of data of erosion and accession of Lower Padma river. This report 
has been developed based on the assessment of this massive disruption districts near to Lower 
Padma with the assist of Geographic Information System (GIS), and on field validation with 
transect walk. Here, GIS and RS methods had been used to analyze satellite image data.
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River bank erosion is important geomorphologically in effecting changes in the river channel 
course and in development of the flood plain. These are amongst the most dynamic elements of 
the landscape and thus an understanding of the processes is fundamental to our explanation of 
the development of fluvial features. River erosion is also important economically due to the 
loss of farm land and the undermining of structures adjacent to the river channel.

Erosion is a geomorphic process that detaches and removes material (soil, rock debris, and 
associated organic matter) from its primary location by some natural erosive agents or through 
human or animal activity. (Woodward and Foster 1997)

River bank erosion is important geomorphological changesin the river channel course and in 
development of the flood plain. These areamongst the most dynamic elements of the landscape 
and thus an understandingof the processes is fundamental to our explanation of the 
development of fluvial features. River erosion is also important economically due tothe loss of 
farm land and the undermining of structures adjacent to the riverchannel; this problem is often 
underestimated in Britain. Relatively fewdetailed studies of the processes of bank erosion have 
been made untilrecently, but these have shown the considerable activity of rivers 
includingseveral in Britain (Wolman et al., 1959; Twidale et al., 1964; Walker and Arnborg, 
1966;Lewin et al., 1972; Hill et al., 1973; Knighton et al., 1973; Mosley et al., 1975).

In a study on river bank erosion along the left bank of the mighty Padma river in the Charghat 
and Bagha Upazilas of Rajshahi District has been assessed using temporal Landsat imageries 
and socio-economic approaches. Remote sensing data analysis indicates that about 7297 
hectare bank areas have been eroded during last 40 years since 1975. In 2015, erosion poses 
high threat to the Pakuria and Gargari Unions that is estimated 5392 hectare comprising 74% 
of the total eroded area. Excessive sedimentation within the channel and change in thawed as 
well as flow directions due to the adverse effects of the Farakka barrage are the main causes of 
the left bank erosion. Based on the social survey findings, about 79% of the respondents found 
river bank erosion, while 69% of them thought river course changing, 55% observed less water 
flow during summer and 45% realized flood are the major disasters in the area. Most of the 
respondents (97%) mentioned that river bank erosion have affected their daily life and 
livelihoods. About 84% of the sampled population opined that they lost homestead and 
operated lands due to the bank erosion (Shareful et al., 2014).

Knowledge of rates of erosion is fundamental to full interpretation of the landscape, especially 
in evaluation of the time period required for development of particular features and in 
assessment of the influence of climatic, geological and environmental conditions.

River bank erosion occurs primarily through a combination of three mechanisms: mass failure, 
fluvial entrainment, and subaerial weakening and weathering. Subaerial processes are often 
viewed as ‘preparatory’ processes, weakening the bank face prior to  fluvial erosion. Within a 
river basin downstream process ‘domains’ occur, with subaerial processes dominating the 
upper reaches, fluvial erosion the middle, and mass failure the lower reaches of a river.
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Many of these problems are associated with sampling both in space and time and are 
exacerbated by a lack of standardization of terms and methods which makes comparison and 
accumulation of data difficult. Measurement of river bank erosion has the advantage that the 
process is relatively rapid compared with many other geomorphological processes but this 
enhances its importance in interpretation of landscape change. Knowledge of rates of bank 
erosion is also of value in investigation of the effects of human activities on channel processes 
and in short-term prediction of erosion and planning of erosion control (Hooke et al., 1980).

The River bank erosion mostly occurs when the river is flooded or soon after the flood. Besides 
river bank erosion is occurring at Padma River throughout the year. It is a natural geomorphic 
process or disturbance that shapes the land. Satellite remote sensing provides frequent synoptic 
view of an area and comprises comprehensive information about the earth surface. Great 
number of earth observing satellites orbits around the globe to provide high resolution spatial 
and temporal data of earth surface. Landsat is among the most widely used satellite, somewhat 
in light of the fact that it has the longest time series of data in currently available satellites.

GIS and RS are important tools which can aid in identifying river changes and bank erosions 
situations. A study on Jamuna river was taken with GIS and RS for the measurement by Imran 
Khan, Muneer Ahammad and ShibluSarker Postgraduate Student, Department of Water 
Resources Engineering, Bangladesh University of Engineering and Technology for river bank 
erosion analysis.

In a study on the Brahmaputra river characterized by frequent bank erosion leading to channel 
pattern changes and shifting of bank line The study is aimed at quantifying the actual bank 
erosion/deposition along the Brahmaputra River within India for a period of eighteen years 
(1990-2008).

In a study it was identified that, Analysis of a series of Landsat images, between 1973 and 1992, 
revealed the dynamic nature of the river bank and riverine islands over that period, including 
channel migration, movement and widening, submergence, erosion and accretion of riverine 
islands. Within the study period, the erosion rate in the Brahmaputra–Jamuna river is 160 m per 
year, indicating the severity of erosion hazard along the river (Khanand Islam2003).

For decades, the Padma river has meandered, twisted, and weaved in different shapes through 
central Bangladesh. Each zigzag and turn tells a geologic story of the region, such as a large 
flooding event or the opening of a nearby dam. These events can lead to intense erosion along 
the banks of the river, displacing farms, homes, and even lives. Every year, hundreds 
(sometimes thousands) of hectares of land erode and fall into the Padma river. Since 1967, 
more than 66,000 hectares (256 square miles) have been lost—roughly the area of Chicago. 
(World of Change: Padma River - NASA Earth Observatory)

In general, bank erosion is greatest on the outside of the river bends, where several processes 
can influence the land deterioration: changes in river flow, land masses moving downslope, and 
vegetation wearing away where the river meets the land. Erosion rates vary over time with the 
magnitude of the flood flow and the type of bank material. 
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In 1998, a large flood rose over these banks, exacerbated by the opening of the Farakka barrage 
(dam) in India. The Padma also has a large sand-bed, which is easily erodible. From 1998-1999, 
the erosion rate peaked at 3,120 hectares (12 square miles) per year.

In recent Padma has been experienced massive river erosion. Padma River was in a rising trend 
and speedy current is engulfing houses and establishments rapidly near areas to the Lower 
Padma.The extreme erosion patterns have two main causes. First, the Padma is a natural, 
free-flowing river with little bank protection, other than some occasional sandbags to protect 
buildings. Over the years, researchers have observed an increase in the river's sinuosity and 
braiding. Second, the bank sits on a large sand bed that can be eroded quickly (World of Change: 
Padma River - NASA Earth Observatory)

The erosion swallowed houses, schools, dams, roads, business establishments, mosques. The 
residents of riverbank are going through days of fear of further erosion while several more 
houses are still at greater risk Locals have started demonstrating for government action to tackle 
erosion by the Lower Padma.

Meanwhile, the two-storied building of the Upzilla Health Complex, which was over 500 
meters away from the bank a couple of months ago, is being devoured now. Over 4,000 families 
have become homeless and many affluent farmers broke during the same period. To identify 
the erosion and accretion along the Lower Padma River  within time series 1988 to 2018. 
Delineate the shifting of bankline of the river due to study time period. Representing the 
changes of lower Padma in a mathematical representation. To reveal the changes of lower 
Padma river past situation depending on time. Exploring most vulnerable areas near to Lower 
Padma River. Predicting possible river erosion in future depending on the past erosion period 
over time. In this study satellite image of 30 meter resolution has been used and which unable 
to detect the change within this boundary. Its quiet difficult to find cloud free satellite image 
with continuity as less than 10% cloud cover has ensured in this study.

Materials and Methods

The research has been conducted following a methodology with conformity to the scopes and 
objective of the study. This study concentrates the Padma river is located in Bangladesh, is 120 km 
long and its width varies from 4 to 8 km (Chowdhury et al., 2003). The study area (Fig. 1) 
embraced the confluence points of the Padma-Jamuna at Goalanda, Rajbari and the 
Padma-Meghna at Matlab, Chandpur. The study area which lies between the latitude 
23°50'–23°13'N and longitude 49°43'–90°39'E, and it passes through the Chandpur, Dhaka, 
Faridpur, Madaripur, Manikganj, Munshiganj, Rajbari and Shariatpur districts. The Padma river is 
characterized by Ganges river system. The annual average discharge is 35,000 m3  and the average 
width of the river is 10.3 km (CEGIS 2010).
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Fig. 1: Study area of lower Padma river section.

To conduct this research, the necessary data were mainly collected from satellite image 
analysis. The research methods adapted in this study is analytical in nature because the study 
tries to find out trend of river bank shifting, erosion and deposition of Padma River in selected 
districts Chandpur, Dhaka, Faridpur, Madaripur, Manikganj, Munshiganj, Rajbari and 
Shariatpur districts were selected as study area because these districts cover distinct length of 
Padma River from both sides. Major reasons behind the selection of these districts as study area 
are—these districts are located on the bank of Padma River. River bank shifting and channel 
migration is very rapid in this area and finally majority portion is being eroded and newly 
deposited. An initial field survey was taken too Sariatpur District and Harirampur Union to 
verify current situation of Lower Padma River Bank and a site investigation was taken.
The Remote Sensing (RS) and Geographic Information System (GIS) methods and other 
statistical data techniques have been used for the assessment of river bank erosion-accretion 
and identification of bank line shifting pattern of the Padma river. The remote sensing 
techniques provide a great possibility to analyze the environmental processes in local or global 
scale. Landsat images with their 30 m resolution are suitable among others for land cover 
mapping and change monitoring.
Identification of the channel migration pattern of rivers from satellite images of different years 
using GIS and Remote Sensing technology is found very much useful for studying the fluvial 
geomorphology of a river. 
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For the purpose of this study the dry season satellite images from 1988 to 2018 have been 
collected. The details of these images are shown in (Table 1). Bank lines of these years were 
digitized from the geo-referenced satellite imageries using the ARC GIS and erosion-accretion 
pattern due to the lateral movement of the active river channel have been estimated using the 
GIS software. Along with these, all the major channels of the Lower Padma River were also 
digitized to show the channel migration pattern of this highly morphologically active river.

Two bands as band 3 and band 6 from LANDSAT 8 and LANDSAT 7 Images and band 2 and 
band 5 from oldest LANDSAT 5 TM were taken To maintain the similarity of spatial resolution 
and maximum band configuration among all the images. Some important articles have accessed 
from CEGIS library. Other secondary data sources include BBS, Banglapedia, news articles, 
published works and various online sources. The data also collected from various kinds of 
university journals and unpublished research papers, related books and web sites.

Table 1. List of LANDSAT Images Data Set, Source, USGS.
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In this study Modified Normalized Difference Water Index (MNDWI) were investigated from 
the aspect as land cover types of water body (W) (Fig. 2).

Two bands as band 3 and band 6 from LANDSAT 8 and LANDSAT 7 Images and band 2 and 
band 5 from LANDSAT 5 were taken for the study for river presentation with converting the 
satellite data into raster data of water body showing the channel patterns of the study area using 
MNDWI method given in the Fig. 2. Cracking point is the value for separating the water body 
from the raster data. For every images the cracking point variant from every year. The value 
was measured from the comprising field survey and google earth map by calculating the water 
body parameter. 
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Fig. 2.  (a) Landsat Imagery Data (b) Converted into Raster Data with MNDWI (c) Lower Padma Section 
(d) Channel Shifting of Padma River from 1988 to 2018

The overlaid bank line gave the overall the rate of erosion and accretion, islands area and bank 
line shifting pattern of the Padma river from 1988 to 2018. Comparing the image vector data 
from different periods, were defined the changes of the river channel position over different 
time series. The results revealed the places where erosion and accretion occurred during each 
period and outputs were mapped. Bankline shifting was measured taking 24 cross-sections 
with 5 km intervals along the river. Each sectioned were differently named considering from 
alphabet “A” to “V” in figure 2.5. Using GIS tools each sections were calculate to render width 
of each sections given in the Fig. 3. SPSS Statistics Base forms the foundation for many types 
of statistical analyses, allowing a quick look at data and its easy preparation for analysis. 
Easily build charts with sophisticated reporting capabilities, formulate hypotheses for 
additional testing, clarify relationships between variables, create clusters, identify trends and 
make predictions. 

SPSS Advanced Statistics makes analysis and conclusions more accurate when working with 
complex relationships in data, it offers powerful and sophisticated and multivariate analysis 
techniques. SPSS Categories provides tools to obtain clear insight into complex categorical, 
numerical and high-dimensional data. Understand which characteristics consumers relate most 
closely to your brand, or determine customer perception of your products compared to others. 
SPSS Decision Trees helps you better identify groups, discover relationships between them and 
predict future events through the exploration of results and visual determination of how your 
model flows. 
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Result and Discussion

Shifting nature of the Padma River channel

Satellite imagery shows how the river has been transforming in shape, size, and location from 
1988 to 2018. The images above were acquired by the Thematic Mapper on Landsat 5 (1988) 
and the Operational Land Imager on Landsat 8 (2018). All images were acquired in January and 
February, during the dry season. Shifting nature of the Padma River in our study area is a 
common fluvio-geomorphic phenomenon which can be observed in any part of the rivers. The 
historical channel alignment is shown in Fig. 3. The figure clearly shows the dynamic braided 
nature of the Padma River. Over the time period, the channel pattern becomes highly irregular 
and changes abruptly. The shifting of bank line from 1988 to 2018 on both banks along the 
Padma river was measured through  24 cross- sections at an interval of  5 km along the river and 
the results are presented in Fig. 3. Analysis of the satellite images of the research area showed 
that the highest amount of erosion of land observed in the left bank along the section K  from 
1994–2005 near Munshiganj district and in the right bank along the section F from 2005–2018 
near Faridpur and Madaripur districts. The maximum amount of accretion of land was 
established in the left bank along the section O near Shariatpur district and in the right bank 
along the section L near Madaripur district from 1994–2005. On the other hand a generalized 
output of the river bank line for the year 1988 and 2018 is shown in Fig. 3. From these figure 
near Manikganj there is tendency of the channel to move towards the right bank. However near 
Madaripur and Shariatpur the channel is moving towards the left bank side and then takes more 
of a straight shape to Chadpur.

The changes in patterns of channel of Lower Padma River are very frequent. In general, bank 
erosion is greatest on the outside of the river bends, where several processes can influence the 
land deterioration: changes in river flow, land masses moving downslope, and vegetation 
wearing away where the river meets the land. The middle sections of the Padma River tend to 
experience low rates of erosion. Arcmap 10 was used for erosional and depositional pattern, 
channel bar development, and bankline shifting analysis. Assessment of erosion and deposition 
of both banks, polygons of two particular years were taken (superimposing) using the union 
method of Analysis tool. Channel bar development, its statistics, width of the river at different 
times, and statistics of the bankline shifting were calculated by using Microsoft Office Excel 
2007 and Arcmap 10. The channel widths from both banks of this river at different times of 
different cross sections were measured perpendicular to the two banklines at the same fixed 
geographical points by using the measure tool in Arcmap 10.

24 cross sections were drawn in different parts of the river course (Fig. 3). The river width’s 
standard deviations (SD) were calculated for different times on the basis of river widths at 
different cross sections (Fig. 3.) The river center points from both banks of this river at different 
times of different cross sections were pointed out perpendicular to the two banklines at the 
same fixed geographical points by using the line construction tool in Arcmap 10 (Fig. 3). On 
the basis of these center points, river center lines at different times were drawn (Fig. 3) to 
delineate the shifting of center lines of the river to both banks at different times.
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The shifting is represented within five years intervals in Fig. 3. From this figure picture A shows 
the differences of lower Padma Channel pattern from 1988 to 1993, in the figure B channel 
pattern change is showed from 1994 to 1997, in figure C the channel changes from 1998 to 2003 
is represented, in figure D channel changes from 2004 to 2008, in figure E channel changes from 
2009 to 2013 and in figure changes of channel from 2014 to 2018 is represented. 

Fig. 3:  Channel shifting within 5 years intervals from 1988 to 2018

During the period from 1988 to 1993 and 1994 to 1997 the eroded lands were about 43.4 km2 
and 49.8 km2 at a rate of about 10.86 km2 and 12.45 km2 year−1 . The erosion rate was 
increased on the left bank, while on the right bank the situation was more or less similar in 
respect of earlier period. Afterwards, during the period from 1998 to 2003 and 2004 to 2008  the 
erosion was dramatically decreased on both banks. About 15.62 km2 and 91.41 km2 of lands 
were eroded on the left and right banks, respectively, at a rate of about 1.04 km2 and 6.10 km2 
year−1. In 2009 to 2013 the erosion rate remain same. 
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Consequently, from 2014 to 2018, the erosion was again increased on both banks of the river, 
while on the right bank the increasing rate was more than on the left bank. About 7.25 km2 and 
30.69 km2 of lands were eroded on the left and right banks, respectively, at a rate of about 2.42 
km2 and 10.23 km2 year−1. Over the past 30 years, about 132.6 km2 and 245.7 km2 lands 
eroded on the left and right banks, respectively, at a rate of 4.82 km2 and 8.19 km2 year−1. 
Therefore, erosion was higher on the right bank than on the left bank over the past 30 years. 
During that period about 11 km2 and 37.90 km2 lands also accreted on the left and right banks, 
respectively, at a rate of 0.28 km2 and 0.95 km2 year−1. In the same period about 20.88 km2 
and 107.19 km2 lands again redeposited on the left and right banks, respectively. The study also 
discloses that the erosion rates were not always same on both banks of the river. Sometimes 
erosion was more prominent on the left bank when the situation was reverse on the right bank. 
Saleem et al. (2019) also indicated that erosion and deposition vary both spatially and 
temporally on both banks of the lower Padma river.

Backline Migration and Erosion Assessment 
The satellite images from 1988 to 2018 have been visually interpreted to identify river width 
and bankline migration of the Lower Padma River at different times (Fig. 3.). The river width 
has been measured perpendicular to the two banklines at the same fixed geographical points. 24 
cross sections have been drawn in different parts of the river course. These are A - V (Fig. 4.)
In cross section “A to E” the width of the river follows an increasing trend from 1988 to 1999, 
and after that it was a decreasing trend. But the overall trend is a decreasing one at a rate of 
0.018 km per year (Fig. 4.) . In case of cross section “F to H” the width of the river continuously 
follows an increasing trend at a rate of about 0.26 km year−1. In cross section “I to K” the river 
width follows increasing trend from 1988 to 1999, and after that it was a decreasing trend . 
However, the overall trend is an increasing one at a rate of 0.03 km year−1 (Fig. 4.). In cross 
section “L to O”  the river width was also gradually increased from 1988 to 1999, and after that 
it has been decreased. But in the overall result, the width of the river in this section has been 
increased at a rate of 0.05 km year−1 (Fig. 4.). In cross sections “P and Q” the river width was 
increased from 1988 to 1999 but after that slightly decreased. In cross sections “R to V” the 
widths of the river have been gradually increased from 1988 to 2018 at a rate of 0.11, 0.10 km 
year−1 , respectively ( Fig. 4.). The analysis shows that the average width of the river follows 
an increasing trend from 1988 to 1999, but after that it was a decreasing one from 1999 to 2014 
and again increased from 2014 to 2018 . As a whole, the river width shows an increasing trend 
at a rate of 0.083 km year−1 over the past 30 years . The river width’s standard deviations (SD) 
have been calculated for different times on the basis of river widths at different cross sections 
(Table 1). The SD indicates that the river width at different parts of its course were not same. 
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Fig. 4: Sectioning of lower Padma acceding names of A-V

The historical bank line movement of the Padma River is shown in Fig. 6. An interesting thing 
visible from this figure as well as from Table 1 of appendix is that the average width of the 
Padma River is showing an increasing trend. To verify this observation the average width of the 
river for all the available satellite images were determined using the digitized bank lines. A plot 
was prepared showing the changing width of the Padma river which is shown in Fig. 5. The 
figure clearly shows the increasing and decreasing average width of the river.

In the figure X axis represents the increasing intervals of time period of 30 years from 1988 to 
2018 considering one unit as one year and y axis represents the average width of Lower Padma 
River.
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Fig. 5: Curve of average width of the lower Padma river.

In Fig.7. the variation in erosion and accretion amount of section A to V are given from 1988 
to 2018. In the chart the sections are defined in variant colors and positive results in Y axis are 
representing the erosion amounts and the negative results explains the accretions represented in 
the Fig. 7. as well as Table 2 and 3 define the amount of erosion and accretion in individual 
section.

From the bar chart the erosion and accretion can be explained throughout the year from 1988 to 
2018 and erosion is much frequent in every year. Erosion occurs in every year with a severe 
amount but 1990, 1995, 2003 and 2007 at section  A, D and L  had the major impacts on Padma 
for channel shifting and river path changes.

And also can be noticed that the accretion amount was not too regular but the changes of 
1988,1990,1996,1997,2003,2005,2006 were also contribute a huge impact on channel pattern 
shifting.

Considering the low amount of accretions all over the years in 1990, 2005 and 2006  at section 
E, F  and S to V can be seen from the bars a huge amount of accretion occurred during these 
time period (Fig. 7.  In these periods some huge areas of land increased due to the lack of river 
flow resulting decreasing the river widths with a severe amount.
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Fig. 6: Erosion and deposition map of the lower Padma river in different time.



44

J. Patuakhali Sci. and Tech. Uni. 2021, Vol: 11 (1) 

Conclusion
Bangladesh is predominantly a riverine country where river bank erosion is an annual 
disastrous phenomenon, especially in the Padma river, erosion-accretion is a common and very 
frequent event. The channel and bank line pattern of the Padma river changes continuously. The 
present study shows that satellite data like Landsat can be successfully used to monitor river 
bank erosion-accretion using the application of RS and GIS with multi-temporal satellite 
images. It has been revealed that sharp changes in river channel erosion/accretion in recent 
years resulting in considerable formation and loss of lands and represents the retrospective 
scenario of the Lower Padma river. The geomorphological formation and the physical 
dynamics of the Lower Padma is subject to runoff from the highest and most tectonically active 
mountain range in the world, the Himalayas. These young alpine mountains are naturally 
subject to severe erosion. Subsequently the Padma River carries a very heavy sediment load. 
The combination of large and variable discharges of water and sediment is responsible for the 
Lower Padma’s braided pattern. Braided rivers are characterized by unstable bank lines and 
rapid rates of lateral movement. Spatial-temporal analysis of various data sets reveals that very 
high rates of erosion can occur over periods of 1 year or a few years, but the same patterns of 
erosion are not sustained for many years at the same location and they do not occur at all 
locations simultaneously. Similarly, low rates of erosion have been identified in some parts of 
the river, but the duration of low rates of erosion is short. Over the whole river, it is found that 
riverine islands most often persist from 1 to 7 years, but 30% have lasted for 14 years or more. 

Fig. 7: Cumulative curve of erosion and accretion amount of every sections from 1988 to 2018 
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The analysis provided the opportunity to predict bank erosion rates over time and space, as well 
as in physical direction. It was found that erosion and accretion was more dominant in the 
middle part of the river. Results of this study revealed that erosion and accretion were more 
pronounced in the right bank than that of the left bank. This finding could be used to measure 
or estimate the vulnerability of the protection measures already in place, estimate potential 
erosion loss of mainland area, and estimate the population at risk. River bank erosion is treated 
as one of the foremost natural disasters responsible for poverty in Bangladesh due to the 
enormous destruction of resources and displacement of large numbers of the population. The 
hazard also has an impact on unemployment levels in rural Bangladesh. This study shows the 
urgency of giving regular wake-up calls to the people concerned under potential threat of river 
bank erosion through a warning system and the need to adopt possible strategies that may assist 
in mitigating the human suffering and adverse socio-economic impacts of these recurring 
natural events.
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Appendix

Table 1: River width of section A to V from 1988 to 2018
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Table 2: Erosion amount of section A to V from 1988 to 2018
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Table 3: Accretvion amount of section A to V from 1988 to 2018


