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Abstract 

Bangladesh is mainly formed by alluvial deposits, facing riverbank 
erosion very frequently due to unvarying alteration of river 
channels. This study is aimed at computing the actual bank 
shifting along the Manu River within Bangladesh for a period of 
thirteen years (1997-2010). The entire course of Manu River from 
upstream of India Border, Moulvibazar to the confluence with the 
Kushiyara River at Manumukh, Sherpur for a stretch of around 69 
km has been studied using an integrated approach of Remote 
Sensing and Geographical Information System (GIS). The channel 
configuration of the Manu River has been mapped for the years 
1997 and 2010 using Landsat satellite images. The analysis 
divulged that the Manu River is a highly meandering river with 
several very critical sections where the river has been suffering 
enormously with the erosion problem and shifting characteristics. 
The enumerated river shifting was found very high as the 
maximum left bank shifting and maximum right bank shifting had 
occurred at Rajnagar, Moulvibazar of 656 m and 628 m 
respectively, in the mentioned period. The results deliver latest 
and steadfast evidence on the dynamic fluvio-geomorphology of 
the Manu River for designing and execution of erosion control 
schemes. 
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Rezumat. Detectarea schimbărilor cursului râului 
și recunoșterea sectoarelor cu eroziune a 
malurilor folosind teledetecția și SIG 

Bangladesh este format în principal din depozite aluviale, 
eroziunea fluvială fiind foarte frecventă datorită modificării 
continue a alviilor râurilor. Acest studiu își propune să evalueze 
modificările actuale ale malurilor râului Manu în Bangladesh 
pentru o perioadă de 13 ani (1997-2010). Întregul curs al râului 
Manu, de la granița cu India, Moulvibazar, până la confluența cu 
râul Kushiyara la Manumukh, Sherpur, pe o distanță de aproape 
69 km, a fost studiat folosind o abordare ce integrează 
teledetecția și Sistemele informatice Geografice. Configurația 
albiei râului Manu a fost cartată pentru anul 1997 și 2010 folosind 
imaginile satelitare Landsat. Această analiză indică faptul că râul 
Manu este puternic meandrat, cu câteva sectoare critice, unde 
eroziunea este foarte accentuată, ducând la modificarea cursului. 
Această modificare este foarte intensă, în perioada menționată 
malul stâng deplasându-se cu 656 m, iar cel drept cu 628 m la 
Rajnagar, Moulvibazar. Acest studiu oferă cele mai recente și 
rapide dovezi privind geomorfologia fluvio-dinamică a râului Manu, 
care pot fi utilizate în conceperea și executarea schemelor pentru 
controlul eroziunii. 

Cuvinte-cheie: morfologie fluvială, deplasarea malurilor, 

teledetecție, SIG 

 

Introduction 

River channel changes such as bank erosion, 
down cutting, and bank accretion are natural 

processes for an alluvial river (Yao et al., 2013). The 

nature, rates and causes of channel change have a 
particular relevance to the areas where high levels 

of disturbance threaten engineering structures and 
property (Gilvear et al., 1999) and are important for 

conserving the biodiversity of vegetation 

communities within the river corridor (Gilvear, 1993; 
Marston et al., 1995; Bravard et al., 1997). Regional 

developments such as sand mining, infrastructure 
construction on the riverbank, artificial cutoffs, bank 

revetment, reservoir construction and land use 
alterations have changed the natural 

geomorphologic dynamics of rivers (Surian 1999; 

Kesel 2003; Surian and Rinaldi 2003; Batalla et al., 
2004; Vanacker et al., 2005; Wellmeyer et al., 

2005). Change detection and quantification of 
erosion and deposition of riverbanks is such a study 

that is facilitated by application of RS, GIS and GPS. 

Remote sensing and GIS are widely used tools for 

detection and monitoring of changes of the physical 
environment (Andrea et al., 2001; Jensen, 2005; 

Stabel and Löffler, 2004; Ahmed, 2002; Twumasi 

and Merem, 2006, Deb, Das and Uddin, 2012, Aher, 
Bairagi and Deshmukh, 2012). In addition, the 

ability to quantify errors, which affect the precision 
of analytical results, is greatly improved by Gurnell 

et al., (1994). Important studies by Gurnell et al. 

(1994) and Gurnell (1997) have provided a valuable 
insight into the possibilities that GIS offers for river 

channel change analysis. Due to flood and riverbank 
erosion, Bangladesh loses a lot of land every year. 

During the monsoon, floods and flows of river water 
erode the bank.  

In the winter, the water level of the river goes 

down and sandbanks get deposited alongside the 
riverbanks. Because of erosion and deposition of 

riverbanks, the country loses fertile land and gains 
sandbanks. Bangladesh Water Development Board 

(BWDB) reported that there were 140 km of river 

banks fully eroded and another 1345 km that were 
partially eroded by flood in 2007 (IRIN, 2008) which 

created more than US$ 75 million damages (Ahmed, 
2006). The River Manu is located in the northeast 
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region of Bangladesh, within the administrative 
district of Moulvibazar. It is located in between 91o 

20’ E to 92o10’ E and 24o10’N to 24o45’ N. Study 

area of Manu River shown in the Figure 1 represents 
the river reach from Tripura border to the 

confluence with the Kushiyara River in Manumukh, 
Sherpur and it lengths 69.88 km. It is also an alluvial 

and highly sinuous river. Five major critical sections 
have been selected in this study reach. The mean 

highest and lowest water levels of the Manu River 

are 18.88 m and 12.77 m respectively. It is a highly 
sinuous river with lots of meanders and lateral bank 

migration in it. 

 

Figure 1: Raster Image of the Study Area (Manu River) 

Data Collection and Methodology  

Aeries of Landsat satellite images for the Manu 

River has been collected. Bangladesh Space 

Research and Remote Sensing Organization 
(SPARRSO) is the original source of the images. For 

this study, satellite images of 1997 and 2010 which 
were shown in Figure 2 and Figure 3 respectively, 

were collected directly from SPARRSO.  

 

Figure 2: Raster Image of Manu River in 1997 

 

 

Figure 3: Raster Image of Manu River in 2010 

The software ArcGIS 9.3 was used to investigate 
the images. The collected satellite images were pre-

processed by geo-reference step and then digitized 
into riverbanks of the Manu River. From the scrutiny, 

five critical locations have been identified which are 

changing with the time very hastily. Critical changes 
on these sections were revealed in Figure 5 to 

Figure 9. Firstly, the river area was demarcated from 
the images using ArcGIS 9.3. Then, polygons of 

different years were digitized on each location 
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reach. Amount of River shifting, Bankline migration 
and direction of the shifting were then calculated 

using ArcGIS tool. Field values were also collected 
from Moulvibazar using GPS machine. 

 

Figure 4: Critical sections for River erosion of Manu River 

 

Results and discussions 

The study has been carried out with the help of 

Remote Sensing data and ArcGIS 9.3 software. All 
this data were individually processed and analyzed 

in a GIS environment. After overlapping those shape 

files, five critical bends have been analyzed using 
sections. 

River erosion at Location 1  

At bend 01 (Manumukh, Moulvibazar District), 

five critical sections were taken to observe the 
erosion. From analyzing those shape files of the two 

years, 1997 and 2010, it was obvious that, the 

maximum left bank erosion of 282 m has occurred 
at section 1 in rightward direction and maximum 

right bank erosion of 258 m occurred at section 4. 

River erosion at Location 2 

At location 02 (Rajnagar, Moulvibazar District), 
six critical sectionswere chosen to observe the 

erosion. From analyzing those shape files of two 
years of 1997 and 2010, it was seen that, maximum 

left bank erosion and right bank erosion of 656 m 

and 628 m has occurred at section 6 in rightward 
direction. 

 

 

Figure 5: Raster image of 1997 and 2010 with 
overlapped shape files of Manumukh River 

erosion at Location 2 



Forum geografic. Studii și cercetări de geografie și protecția mediului 
Volume XIII, Issue 1 (June 2014), pp. 12-17 
http://dx.doi.org/10.5775/fg.2067-4635.2014.022.i 

15 forumgeografic.ro 

 

 

Figure 6: Raster image of 1997 and 2010 with 
overlapped shape files of Rajnagar 

River erosion at Location 3 

At critical location 03 (Brahman Bazar, 
Moulvibazar), five critical sections were found out to 

observe the erosion. The analysis shows that the 
maximum left bank erosion of 551 m and maximum 

right bank erosion of 590 m occurred at section 4 in 
rightward direction. 

 

 

Figure 7: Raster image of 1997 and 2010 with 
overlapped shape files at Brahman bazar 

River erosion at Location 4 

At river section 04 (Manu Rail Bridge, 
Moulvibazar District), seven critical sections were 

taken to analyze the channel erosion. From 
analyzing those shape files of the two years, 1997 

and 2010, it was observed that, maximum left bank 
erosion of 372 m and maximum right bank erosion 

of 350 m has followed at section 3 in rightward 
direction. 

 

 

Figure 8: Raster image of 1997 and 2010 with 
overlapped shape files at Manu Rail Bridge 

River erosion at Location 5 

At bend 05 (India Border), five critical sections 
were taken to observe the erosion. From analyzing 

those shape files of two years of 1997 and 2010, it 

was found out that, maximum left bank erosion of 
331 m and maximum right bank erosion of 345 m 

has occurred at section 3 in leftward direction. 

 



 
 

River Change Detection and Bankline Erosion Recognition using Remote Sensing and GIS 

© 2015 Forum geografic. All rights reserved. 16 

 

Figure 9: Raster image of 1997 and 2010 with 
overlapped shape files at India Border 

Discussions 

Rivers in Bangladesh generally carries huge 

amount of sediments through the whole year and 
the river bed gets silted up day by day during the 

dry season. Throughout the high flood condition, 
water flowing in the river creates pressure in the 

bank side. That is why river bend gets sinuous by 

the time. For that reason, we have analyzed the 
river water level at a specific location (lat, long-

24.495, 91.777) in the Manu River to see the 
fluctuations at different months of 1997, 1998, 

1999, 2000 and 2001, which were the best data 

available from the site. Historic river discharge 
values from Moulvibazar Railway Bridge were also 

collected to support the analysis. Figure 11 shows 
that, during the monsoon season, the water level 

rises to 10.5 m and during the dry period it lowers 
to 6 m. Latest discharge data from the river is not 

available. Historic discharge values show some 

abrupt changes during the high flood condition, 
where discharge level peaked to 416 cusec (Figure 

10). But in the dry season, discharge level became a 
minimum of 8 cusec. 

 

Figure 10: Monthly historic discharge variation of 
the Manu River 

 

Figure 11: Monthly historic water level variation of 
the Manu River 

Conclusion 

 Bank erosion and the riverbed movement can 

become a geopolitical and security issue if along the 

river the border is drawn between states or other 
political-territorial entities (Dragićević et al., 2013). 

The channel geometry and the river hydraulics have 
been dramatically changed during the study period. 

The width of the river was found to vary in the 

present study from bend to bend and from year to 
year for the Manu. The width in the Manu varied 

from 52.6 m to 80.6 m for different year and bends. 
Five critical locations have been found and analyzed, 

where river bank erosion is happening on a large 
scale and the area surrounding them are 

fundamentally vulnerable. Maximum left bank 

erosion occurred at Rajnagar (location 02) of 656 m 
in rightward direction and maximum right bank 

erosion also occurred on the same location of 628 
m. The Manu River was found more sinuous in the 

upstream side and less sinuous in downstream side 

within the study period during 1997 to 2010. 
Formation of oxbow lake was also found on some 

bends in the Manu River during the study. 
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