
 

 

Chapter – I 

INTRODUCTION 
 

1.1.  The Problem 

Haora is one of the most important rivers of Tripura. It passes through Agartala, the 

Capital city and the only Municipal Council Area in Tripura. Immediately after 

entering into the rolling plains near Chandrasadhubari, the river is being used by 

thousands of people upto the boundary of Bangladesh to fulfill their daily needs. It is 

also known as the lifeline of Agartala city. About 60% population of Agartala city is 

directly or indirectly dependent on the river for drinking water and other domestic 

purposes. Most of the slum dwellers along the river of Agartala city are directly 

dependent on the river for all of the said purposes.  

Reckless deforestation, extraction of sediments from river bed and valley side areas, 

unscientific filling of sediments across the river for the construction of roads, 

construction of bridge piers within the river bed, wooden/bamboo made dams 

across the river and many other unscientific activities have made the river physically 

sick. Moreover, it is astonishing to see that most of the people along the river side 

areas use the river for disposing all kinds of solid and liquid wastes. Due to such 

unplanned and unscientific activities the river is being severely deteriorated both in 

terms of its physical condition as well as its pollution status. Thus, it is the hightime to 

take proper necessary measure not only to save the river but also to save the whole 

geo-environmental stability of the region.  

In order to asses the present condition of the river a study has been undertaken to 

prepare a brief report on the Geo-environmental status of the river Haora under the 

initiative and financial assistance of Tripura State Pollution Control Board.  

The present study involves the analysis of the physical (hydrological) condition of 

river from Chandrasadhubari to downstream. A number of cross sections have been 

drawn from Chandrasadhubari (where the river crosses the NH 44 and meet with 

one of its important tributary Bardwal) to Agartala at different critical points near the 

NH 44 and some important confluences with its important tributaries.  

 

 

 



 

 

1.2. Location of the Haora river basin 

The river Haora has originated from Baramura hills of West Tripura district. After 

flowing through the places like Chandrasadhubari, Champak Nagar, 

Debendranagar, Jirania, Ranirbazar, Pratapgarh the river has entered into Agartala 

city and ultimately met with river Titas in Bangladesh. The length of the river in Indian 

part is 52.7 km. The basin is situated between the latitudes of 23˚37΄ N and 23˚53΄ N  

and longitudes of 91˚15΄E and 91˚37΄ E. Having 1106 first order streams, 176 second 

order streams, 47 third order streams, 21 fourth order streams. The river possesses a 

basin area of about 457.97km2. It is a fifth order stream (Fig.1.1, Table 2.5).  

 

1.3. Methodology 

a. The basin has initially been demarcated from the old (1931-’32) Survey of 

India (SOI) topographical sheet Nos. 79M/1, 79M/5, 79M/9 (1:63360 scale) with 

the help of Geomatica V10.1 Software. 

b. Conditions of most of the tributaries have been verified through several field 

visits during January, 2010 to April, 2011. 

c. Cross sections at the critical points have been drawn with the help of Total 

station and Dumpy level simultaneously. Critical points have been 

determined on the basis of the distance from the NH44 and the confluences. 

d. Depth and width of the river at those critical points have been measured 

manually during field survey and then verified graphically through the cross 

sections. 

e. Magnitude of human intervention on the river have been observed and 

noted carefully at different points. 

f. Water samples from different critical points have been collected and tested 

in the laboratory of Tripura State Pollution Control Board to estimate pollution 

status of the river at such points. The points have been selected on the basis 

of the magnitude of human intervention. 

 



 

 

 
Fig. 1.1. Location of the study area 

 



 

 

Chapter – II 

GEOLOGICAL BACKGROUND OF THE STUDY AREA 

 

2.1. Physical set up  

2.1.1. Relief 

Tripura is predominantly a hilly state. Haora river basin is also no exception. About 30 

% of the total Haora river basin area is hilly, 20% area is undulating in nature and 

remaining 50% area is composed of plain land. The plain land is not also a dead 

level land; rather it is broken by many low hills and tillas having altitudes ranging 

between 30-60 m. The ground rises from west to east. There are six important hill 

ranges in Tripura, all of which situated almost parallel in a NW-SE direction. Among 

them the Baramura hill range is situated in the extreme western part of the state 

from which the Haora has originated. Contour map of the study area indicates that 

the actual slope of the whole basin has gradually decreased from east (Baramura 

Hills) to west (Bangladesh boarder)  
                                                 

   

Fig. 2.1. Contour map of the Haora river basin 



 

 

The upper part of the Haora basin is of higher gradient than the middle and the 

lower part of it. The highest elevation ranges between 150 m. to 228 m. in the 

Baramura hills and in the plain it ranges between 15 m. to 45m.  

A relief map has been prepared of the Haora basin area where the highest contour 

is found to be 220 m. in the north eastern part and the lowest is 20 m. in the eastern 

part of the topographical sheet. Therefore the trend of slope is from north east to 

west. The topography can be divided in three classes-  I) Hill range valley 

topography, II) Tilla-lunga topography, III) Plain topography. The river Haora 

originates from the western side of the Baramura range  and its tributeries are 

Bardwal (right bank tributary) which joins the Haora river in Chandrasadhubari at 

Champaknagar, Champa river (left bank tributary) at the Campaknagar bazaar, 

Donaigang (right bank tributary) at the Jirania Bazar, Sishima   (left bank tributary) at 

the Ranir Bazar, Ghoramara (right bank tributary) at the Briddhanagar bazaar, 

Deotachara(right bank tributary) in Chandrapur, Bangeshwar(left bank tributary)  in 

Pratapgarh. The length of the Haora River is 53 km and flows towards west and 

passes by the southern embankment of the capital city of Agartala and finally flows 

down into Bangladesh. The physiography is characterized by undulating plains. The 

Digital Elevation Model (DEM) of Haora basin (Fig-2.2.) is prepared with the help of 

Geomatica 10.1 software which represents the topography of Haora basin. 

 
Fig. 

2.2. Digital Elevation model of Haora river basin 



 

 

 

 

2.1.2. Tectonic setting of Haora basin 

The area belongs to the Himalaya and Naga Lushai mountain belts zone. The basic 

structures of this state are structural ridges and valleys. Moreover the whole Haora 

basin area is located in a synclinal trough with alluvial filling down to more than 10 

m. depth. The underlying rock formation of tertiary age comprises moderately hard 

to soft sedimentary sequence 

of sandstone, shale and clayey 

material. The valley portion is 

dominated by thick underlying 

fine grained sandstone with 

intervening thin shale bands 

and clayey horizons from a 

depth of 11m as exposed by 

the geological survey of India 

(GSI) and the Central Ground 

Water Board (CGWB). Hydro 

geologically granular layers 

have been encountered in two 

main horizon (1) 5-60 m. below 

ground level, (2) 80-300 m. 

below ground level. While the 

shallow level zone is in 

unconfined condition, the 

deeper level zones are under 

pressure of piezometric head 

varying from 0.5 m to 14 m                  Fig. 2.3. Structural map of West Tripura 

below ground level.                                    

2.1.3. Geology: 

Haora River is basically a westerly flowing streams flowing into the mighty Meghna 

River in Bangladesh. Geologically the underlying rocks comprise Dupitila formation 

of the Pleistocene age striking NNW-SSE, dipping both westerly and easterly 

directions. The sandstone being porous, it contains absorbed water in the pore 



 

 

spaces, which comes out to the surface along the interface with the underlying 

shale layer  and causes inundation in the low lying area which also happens in 

synclinal trough. 
        Table: 2.1. Geological setup of study area                                                                

Group Subgroup Formation Rock type 
Recent  Recent 

(unconformity) 
Unconsolidated silt and clay with 
decomposed vegetal matter and gravels. 

Dupitila  Dupitila 
(unconformity) 

Sandy clay, clayey sand stone, ferruginous 
sand stone with pockets of plastic clay, 
silica,& laterite 

Champaknagar Sand stone, occasional sandy shale and 
abundant lumps of fossil wood 

Tipam Tipam 

Manubazar Sand stone with laminated layer and lenses 
of sandy shale, silt stone and mud stone. 

Contact 
transitional 
Bokabil 

 Thinly bedded repetition of sand stone, silt 
stone/shale, mud stone and ferruginous 
sand stone. 

Surma 

Bhuban  Hard compact sand stone, olive shale, 
sandy shale and silt stone repetition. 

 

2.1.4. Climate 

The climate of Tripura is under the influence of south-west monsoon, for which 

extreme climatic conditions prevails. The study area has fallen under the tropical 

monsoon climate, which indicates hot and moist condition in summer and cold in 

winter seasons only. Generally four seasons are pronounced over the study area.  

a) Pre-monsoon Season (Summer): The duration of pre-monsoon (summer) season is 

from March-May. Temperature rises with the beginning of the season but monsoon 

shower prevents further rising of the temperature. The average summer temperature 

usually varies from 25˚c to 28˚c. The maximum and minimum temperatures of the 

season are 33.93˚c and 18.02˚c respectively. (fig.-2.5)   

b). Monsoon (Rainy) Season: The rainy season starts from the last week of May. 

During this season day temperature gradually decreases by 3˚c-4˚c and comes 

down to 23˚c - 24˚c. The annual rainfall unevenly distributed near is about 63%.  

c). Retreating Monsoon (Autumn) Season: The season starts from October and 

continues till the end of November. During this season, monsoon wind retreats from 

the Himalayan region to the south/southwest in a NE-SW direction.  



 

 

d). Winter: The winter season starts from the second half of December and last upto 

February where January is the coldest month. The average winter temperature 

varies between 19.21˚c to 23.76˚c.  

 

        Fig.2.4. Mean Annual rainfall graph           Fig. 2.5. Mean Monthly temperature graph 

                    of Haora river    

 
          Fig. 2.6. Rainfall-temperature graph                      Table- 2.2. Temperature and rainfall  
                  

 

The monthly rainfall temperature graph of year 2009 is showing the climatic 

condition of the Haora basin area (Fig-2.6.). It is showing that the highest rainfall 

occurred during the months of July and August is about 363- 485 mm. and it started 

from May but the temperature was nearly 29˚C. The month of January, February and 

                          2009 
Temperature in oC Rainfall in 

mm. 
jan 19.5548 0 
feb 22.5554 9.5 
mar 41.87 15.3 
april 29.9667 38.7 
may 28.8995 239.7 
june 29.645 217.4 
july 29.2495 485.8 
aug 29.2435 363.1 
sept 29.1967 219 
oct 27.1645 132.6 
nov 24.41 0 
dec 19.5726 0 



 

 

December is free from rainfall but the temperature was below 22˚C. High 

temperature occurred in the months of March, April and June about 30˚C - 41.87oC. 

The average temperature is about 27.61⁰C. January was the coldest month and 

March was the warmest month. 

2.1.5. Drainage 

 Haora River originates from the western side of the Baramura range and flows west 

ward through Agartala valley and ultimately enters into Bangladesh near 

Ganganagar (west of the Agartala town) to discharge itself into the Titas river of 

Bangladesh. The flow length of the Haora River in the state is about 53 km. and has 

about 414 sq. km. as catchment area. 

The basin run-off essentially depends on various factors like intensity and duration of 

rainfall, its distribution, extent of catchments area, vegetal cover, relief and slope. 

The anticlinal hill ranges in Tripura state form watersheds from which various drainage 

patterns emerge. Each valley is drained by a river to which several perennial and 

ephemeral streams join and produce dendritic drainage pattern. During the dry 

season all the important rivers in the state are fed by ground water and maintain 

certain base flow. In recent years maximum discharge of Haora River was near 

about 174 in cumec 2004 and minimum discharge was near about 1.22 cumec in 

1995. (Fig.- 2.8, Table- 2.3)             
 



 

 

Fig. 2.7. Drainage map of Haora basin 

Table- 2.3. Maximum and minimum    

discharge 

 Fig.- 2.8. Maximum and Minimum discharge                    

In the monsoon period the discharge of the river was very high and was above 

287.96 cumec. in 2004 and lowest in1994 but in non-monsoon period the discharge 

was high in 2005 about 53.99 cumec and lowest in 1996 about 19.25 cumec.(Fig.-2.9, 

Table -2.4). 

 
 

 

Fig-2.9. Monsoon and non-monsoon discharge        Table-2.4. Monsoon and non-monsoon  
                                                                                                  discharge of Haora river 
** In both Fig.-2.8 and 2.9 Graphs are not in continuous trends because of the unavailability of Data. 
 

Condition of tributaries 

Year Maximum  
Discharge 

Minimum 
Discharge 

1992 12.0181 2.642661 
1993 43.35745 2.399161 
1994 10.07843 1.915287 
1995 32.77955 1.217471 
1996 27.50944 1.51106 
2000 37.775 2.93 
2003 45.99 3.474 
2004 174.44 1.61971 
2005 48.136 3.465893 
2006 105.719 4.194064 
2007 38.6096 4.1437 
2008 13.60066 4.098687 

Years 
Monsoon 
Discharge 

Non-
monsoon 
Discharge 

1992 52.24234 26.04570922 
1993 166.0322 39.0482266 
1994 37.30703 33.54317323 
1995 94.57017 19.64382104 
1996 112.0717 19.24810419 
2000 142.413 31.926 
2003 136.371 31.499 
2004 287.9636 32.49290234 
2005 156.6553 53.99269608 
2006 183.602 50.93211816 
2007 164.658 46.87328183 
2008 55.93134 31.08932954 



 

 

Out of 1106 first order streams 83 streams are perennial having a total length of 

about 81.754 km. These 83 perennial first order streams are the main source of water 

of the whole basin during lean period, because most of the second and third order 

streams are also fed by those streams. Very little amount of water is recharged along 

its way in the lower course but most of them are dirty and sediment rich. There is no 

other source of water by which the river can be recharged. Even some amount of 

water is lost through evaporation, percolation and human extraction. Naturally the 

total amount of water which is received by the main stream of Haora from those 

perennial first order streams gets reduces drastically in its lower course. A brief 

scenario of Perennial and non perennial streams are given below:  

 

Fig-2.10. Stream order map of Haora River 

 

 

Table -2.5.  Number, length and condition of streams of different orders 

Stream Order Non-perennial Perennial 
 No. of streams Total length (km) No. of streams Total length (km) 

 
1st order 1023 548.8356315 83 81.754636 



 

 

2.1.6. Soils  

Tripura is characterized by tropical climate with heavy rainfall and high temperature. 

The soils in this region are highly weathered and are mostly laterite and lateritic 

types. Red and alluvial soils are also seen in some areas. The soils of this region are 

mainly categorized under 4 orders - Utisols, Inceptisols, Entisols and Alfisols because 

of their varied parent material. But majority of the soils are belonging to Utisols which 

are moderately deep to very deep. These are low base status soils with consequent 

higher acidity. Texture of the soil ranges between loamy to clayey and clay percent 

increases down the profile with a thin top soil of about 20 cm. The dominant clay 

mineral is Kaolinite which is low in acidity depending on the nature of the soil. The soil 

is found to be very porous and well drained, moderately to highly acidic.  

Phosphorous is deficit in that soil and Potassium and Magnesium are also variable in 

amount. Soil erosivity is very high due to this varied nature of soil depending upon 

the varied parent materials and topography accompanied with climatic condition, 

which vary from region to region.  

The soil in the Haora basin can be grouped into six distinct categories. (Fig-2.11.) 

These are: 

1. Soils of relief structural hills and ridges (Shale)—TR-12,13 

2. Soils of flat topped denudation hills—TR-16 

3. Soils of undulating plains with low mounds and narrow valleys—TR-21, 25. 

4. Soils of inter hill valley—TR-29 

5. Soils of flood plains—TR-39 

6. Soils of rolling uplands—TR-43 

The most dominant characteristics of these soils are: 

1. Highly permeable and leached with low moisture receptivity. 

2. Parent material- Shale and sand with sandy loam to loamy clay in texture. 

3. The average pH of the soil is within 4.5 to 6 which indicate the acidic soil 

nature. 

4. Low in Nitrogen (both in available and total). 

5. Low in available Phosphate but high in total. 

2nd order 134 195.663975 42 77.5799569 
3rd order 18 27.715706 29 97.4244834 
4th order -- -- 21 10.847113 
5th order -- -- 1 33.1467 

 Total 772.2153125 Total 300.7528893 



 

 

6. Deficiency of calcium, magnesium and sulphur in average soil.    

Fig.- 2.11. Soil map of Haora river basin 

 

2.1.7. Vegetation 

Forest, apart from being very important natural resource, constitutes a vital 

component of the ecosystem of a region. The areal extent of Tripura is 10401 sq. km. 

of which 6271.5 sq, km. constitutes the forest area. Land form, climate and other 

ecological conditions provided favourable conditions for luxuriant growth of various 

types of Natural Vegetation. The monsoon forests form the natural cover over the 

areas of Tripura where the rainfall is of moderate type ranging between 80 cm. to 

200 cm. The moist deciduous forest found in a small strip in the wind wards side of the 

highland of Tripura. Within this Haora basin most of the area is covered with wooden 

forest and in the upstream part along Baramura Reserved Forests are also seen. 

Plantations of Sal, bamboo, rubber are found in some part of Jirania, Ranirbazar, 



 

 

Khayerpur. Marshy and swampy lands are also seen along the course of Haora River. 

The broad classification of forest according to Deb (1981) is as follows:                                

 
Fig.- 2.12. Vegetation Map of West Tripura district  

1. Evergreen forest Climatic Types 
2. Moist Deciduous forest 

a) Sal forest 
b) Moist Deciduous Mixed forest 

Serel Types Swamp Vegetation 
1. Bamboo forest Subsidiary Edaphic Types 
2. Cane-brakes 



 

 

           
 
 
Table-2.6. Types of forests in Haora river basin 
2.2. Socio-economic set up 

2.2.1. Population change 

According to the census of 2001, Tripura’s population is 3191168, among which 

1636138 are males and 1555030 are females.  In comparison to Tripura, the West 

Tripura district constitutes 48% of the state’s population. According to the census of 

2001, the total population of the West Tripura district is 1530531. Within which 783825 

are males and 746706 are females. The rural and urban populations of the district 

are 1096295 and 434236 persons respectively. 

Before the census year 1921, several states recorded negative growth rate. During 

inter censual period, a decline of over 15% in the decadal growth rate from the 

previous census decade was recorded for the Tripura State whereas the west Tripura 

district is also maintaining the same trend of over 10% decline in decadal growth 

rate from the previous census decade. Growth of population is showing a 

consistently increasing trend since 1921. This increasing growth rate of population 

creates enormous pressure on land resources. According to the 1991 Census, the 

density of population in Tripura was 263 per sq km, which was reported in the census 

of 2001 as 304 per sq km. In comparison to the state’s population density, the west 

Tripura district also shows 

rapid increase in terms of 

population density. During 

1991, the district population 

density was 427 per sq km 

but according to the 

census of 2001, it is 505 per 

sq km.                                           

                                                         

 
Fig.- 2.13. Changes in population during 1961-2001  

3. Garjan forest 
4. Savana 
5. Grassland Vegetation 



 

 

The graph (fig-2.13.) is showing the increasing rate of population from 1961, 1991 

to2001 of Mohanpur, Mandai,  Jirania, and Dukli blocks of the Haora river basin. In 

1961 and 2001 the male population was more in Dukli block but in 1991 it was high in 

Jirania Block. The female population was also high in Dukli in 2001 but it was low in 

Mandai. With this increase of population the utilization of the river and its water has 

also increased. 

2.2.2. Land Utilization: 

As in all other countries, land in India is also used for various purposes. The land use or 

the utilization of land largely depends upon some physical factors like- topography, 

soil and climate as well as upon human factors, like density of population, land 

tenure and technical levels of the people in a given place. The land use pattern or 

land utilization is not a static one, it changes spatially and temporarily due to the 

continuous changing of the physical and human factors. Total geographical area of 

Tripura is about 10492 sq.km. But according to the available statistics 1.049 million 

hactors of land were utilized, within which 606000 hactors of lands are covered by 

forest, 133000 hactors of lands are not suitable for cultivation, 1000 hactors of lands 

are acquired by 

permanent 

pastures and 

grazing land and 

4000 ha  

 lands are 

considered as 

culturable waste 

land. Net sown 

area accounts 

for about 277000 

hactors of lands 

to the total 

utilized land of 

Tripura. In 

comparison to 

Tripura the west 



 

 

district has 16630 hactors of lands as Net cultivated area, 12339 hactors of lands are 

net sown area.         

 
                

 

              Fig.- 2.14. Land-use map of West Tripura district 

Chapter - III 

SEQUENTIAL CHANGE IN HAORA RIVER 

3.1. Changes along the river course 

A river cannot remain static. It continuously used to change its course and the 

nature of these changes varies from time to time. Some other factors like tectonic 

setup, geological condition, land cover and land use of the area also trigger the 

nature and rate of this change.  

Haora River is also not an exception. It also changes its course with time. But during 

field survey it was realized that most of such changes along the Haora River course 

were mainly due to anthropogenic activities. The fig.-3.1 shows the super imposition 

of the course of Haora River for two different time period i.e. the year1932 and 2005. 

In this figure we can observe that the entire river course has remained more or less 

same except in two places, the first is near the confluence of Haora and Bongeswar 

in Town Pratapgarh and the second one is in Akhaora at Bangladesh. Previously 

from this point Haora River had taken a sharp bend and used to flow north ward and 

ultimately meet with Titas near Akhaura, Bramhabaria. But at present Haora River 

instead of taking northward bend continue its flow further west ward and finally 

meet with Titas River near Bongaon at Bangladesh. Traces of the earlier course is still 

present there in the form of longitudinal bills but the surrounding area is highly 

encroached by people for agricultural activity due to high fertility of the soil. 

 
Fig.3.1. Spatio-temporal change in Haora course in between the year of 1932-2005 

 



 

 

With the change of the course the tributary condition of the river has also changed. 

During intensive field survey we found that in between Ranir Bazar and Bridhhanagar 

there are two newly formed right bank tributaries which did not have their trace in 

1931-32 toposheet map( point A and B in the fig.-3.2). Similarly two tributaries were 

seen in the 1931-32 map which do not exist at present (tributary no. 1and 2 in the fig-

3.2).  



 

 

 
Fig.3.2. Change in Tributary condition of the Haora river in between the year of 1932-2005. 



 

 

 
3.2. Linkage between Haora River & Katakhal 

A massive change that has been found within the Haora River basin is that Katakhal 

is no more a tributary of Haora River. In 1931-32 toposheet map it was found that 

Katakhal was one of the major tributary of Haora River and had meet with Haora 

River just crossing few Km. from Indo-Bangladesh Border just before the place where 

Haora River Had 

taken a sharp 

northward bend. 

But when Haora 

River aboded its 

northward course 

and flow further 

westward, 

Katakhal had lost 

its connection with 

Haora River. As a 

result of that it 

extended its 

course (11.44 Km.) 

and also tended 

to flow further 

westward where it 

finally meet with 

river Titas. 
 Fig.3.3. Changing condition of Katakhal between 1931 and 2005.                           

 

According to few senior local respondent as well as a map published by PWD 

(Tripura) there was a connection between Katakhal and Deotachara (a tributary to 

Haora) near Reshambagan. But Google image as well as from field survey it is 

apparent that Deotachara and Katakhal have their own separate path of flow and 

there is no connection between them (Fig. 3.4). 

As a result of the detachment of Katakhal from Haora River, the basin area of the 

river has come down from 457.965 km2 to 405.8 km2 (Fig.3.5). 



 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Fig.3.4. Showing the present status of the link 

of Katakhal with Haora near Chandrapur 

Bus-stand. 

 



 

 

Fig.3.5. Change in Haora river basin area between 1932 and 2005. 
 
 

 

 
Plate 3.1. At present Haora -Katakhal link converted into agriculture field 

 

 

 
 



 

 

Plate 3.2. Present condition of the remaining Haora-Katakhal link 

 

 

3.3. Shifting of Bongeswar near the confluence with Haora 
Bongeswar is an important tributary of Haora, it is the last left bank tributary of Haora before 

meeting with Titas. By analyzing both the maps of 1931 and 2005 it is found that the 

confluence point of Bongeswar and Haora has shifted from 23°49ˈ12"N and 91°17'23" E to 

23° 49'13.50"  N and 91°17ˈ10.64" E. During the field observation steep slope was observed in 

both side bank of the river Bongeswar.   

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 
Fig 3.6. Shifting of Haora Bongeswar confluence 

 

 

  
Plate 3.3. Steep valley slope of Bongeswar 

 



 

 

 
Plate 3.4. Haora- Bongeswar confluence 

With the change of the tributary condition, the river course has also changed. During field 

survey it is found that between Ranir Bazar and Bridhhanagar there are two newly formed 

right bank tributaries those are not appearing in 1931-32 toposheet (point A and B in the Fig.-

3.7). Similarly two other tributaries (point A and B) have been disappeared those are found in 

the 1931-32 map. 

 

3.4. Reduction in Water bodies and Marshy lands 
From the comparative analysis of 1931 toposheet and 2005 Google image, if is found that 

some marshy lands and lakes have been sedimented or disappeared. A lake at left bank of 

Haora near Joynagar is found in the 1931 toposheet that was connected with the river Haora 

through a stream, has been converted into marshy land and the stream has been converted 

into agricultural land. It is interesting to note that by that time few new water bodies have 

evolved between the right bank of Haora and Katakhal near Joynagar. According to some 

local respondent, the left out ponds of some closed brick fields near India-Bangladesh 

boarder have been converted into such water bodies. Another lake near College Tilla has 

also been reduced during the last 64 years. 

 

 



 

 

 

Fig 3.7. Reduction in Lake and Marshes  



 

 

Chapter - IV 

STUDY OF CROSS SECTIONS AT DIFFERENT CRITICAL 
POINTS (PHYSICAL BEHAVIOUR)  
 
4.1. Introduction 

To comprehend the physical condition of the river valley at a particular point of the 

river, a vertical two dimensional section line is usually drawn across the river which is 

simply known as Cross-section. The section is drawn with the help of dumpy level or 

total station and other accessories. A number of points are to be selected across the 

river valley on the basis of the break of slopes between the two levee tops or 

between the outer limits of the flood plains (right and left banks). Height of each 

point is measured with the help of such instrument/s and noted with details. After 

that the heights are plotted graphically to view the nature of the river valley at its 

different points. While going to measure the heights of such points topographical 

and hydrological descriptions are noted clearly so that the depth, width, cross 

sectional area of the river valley and micro-geomorphic features can be plotted on 

the graphical section. The cross sections may change from one season to another or 

from one year to another depending on the supply of water in the river valley and its 

lifting. 

4.2. Selection of the location of the Cross Sections 

A total number of 26 cross sections have been drawn on the basis of such field 

survey (with the help of total station and auto level) at 26 different points between 

Chandrasadhubari and Rajnagar during January-April, 2010 and January-March, 

2011( Fig.- 4.1). The points along the river have mainly been selected on the basis of 

the nearness of the NH 44 (Table 2.1) and different confluence points (Table 2.2). It is 

found that bank erosion is a common phenomenon along the concave banks of 

the river in most places which is being enhanced by human intervention mostly near 

the roads. Confluence areas usually receive some excess amount of water and 

sediment than other parts of the valley. In most cases it is found that the areas are 

densely settled in order to get more amount of water than other areas along the 

river. Thus, both of these areas are considered as Critical Points, although most of the 

area along the river bank is severely affected by human activities. The following 

points are very close to the NH 44 which my go down the river at any time during 

monsoon period. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.- 4.1 Location of  
Cross- profile along the 
Haora River. 
 
 



 

 

Table 4.1. Location of cross sections at different critical points near the NH44 

 
Table 4.2. Location of all cross sections at different critical points  

Sl. No. Location of cross sections 
1a, b& C  Confluence of Haora and Bardwal at Chandrasadhubari 
2 300 m down stream from the confluence of Haora & Bardwal 
3 Confluence of Haora & Champa river 
4 30.5 m down stream from the confluence of Haora & Champa 
5 Near Chapak Nagar Bazaar (60 m upstream from road) 
6 Near Chapak Nagar Bazaar (60 m downstream from road) 
7 Near Uttar Debendra Nagar (Jirania block)  
8 Near Dilonia Petrol Pump at Jirania 
9 Confluence of Donaigang & Haora 
10 120 m down stream from the confluence of Donaigang & Haora 
11 Confluence of Haora & Sishima river at Ranir Bazar 
12 120m down stream from the confluence of  Haora & Sishima 
13 600 m down stream from the confluence of Haora & Sishima 
14 500 m North to Mohanpur Bazar (behind the grossary shop of Biplab Debnath) 
15 30 m down stream along the river from previous cross section 
16 Just behind Bridhhanagar Bazar 
17 20 m down stream from the confluence of the Haora & Ghoramara chara 
18 120 m up stream from Khairpur bridge ( Mundai para) 
19 40 m upstream from the confluence of Haora & Deotamura (Reshambagan) 
20 80 m down stream from Haora river Bridge (Reshom bagan) near Chandrapur 
21 30 m down stream from the Jogendra Nagar bridge 
22 180 m upstream from the Pratapgarh bridge (350m upstream from the confluence of 

Haora & Bangeswar) 
23 Cross section of Bangeswar at its confluence with Haora 
24 Cross section of Haora at 5 m downstream from the confluence of Haora & Bangeswar 
25 Cross section of Haora near Rajnagar Water Pumping Station 
26 Cross section of Haora at Rajnagar (about 1 km before India-Bangladesh border 

Location of the cross sections  Distance from NH44 (m) 
300 m down stream from the confluence of Haora & Bardwal 1 

Near Champak Nagar Bazaar (60 m upstream from road) 60 

Near  Champak Nagar Bazaar (60 m downstream from road) 60 

Near Uttar Debendra Nagar (Jirania block) 29.33 

Near Dilonia Petrol Pump at Jirania 0.5 

Near Chandrapur Bus terminus 5 

200 m upstream from Khaerpur bridge 20.5 

200 m downstream from Khaerpur bridge 10 



 

 

bridge) 
From the table it is clearly noticed that in the upper part in most places the river has 

its depth of around 0.2/0.3 m while it is around 0.5 m in the lower reaches and width 

varies between 5 to 10 m in the upper reaches and more than 20m in most of the 

places in the lower reaches. Depth and width of the tributaries are less than the 

master stream Haora in most of the places. It gives a clear idea about the weakness 

of the river and its discharge character. A detailed analysis of all these cross sections 

along with their corresponding depths and widths is given below:  

 

4.3. Analysis of different cross sections 

Section-1a 

The first section is taken about 20m downstream from the confluence of Haora and 

Bardwal River. The width of the river at this point (w.l) is 9.36m (Plate 4.1). Along the 

left bank of the cross-section natural bank erosion has taken place by which some of 

the trees have fallen down due to 

uprooting. From the lower part of 

the bank dark-coloured clayey soil 

is observed overlain by loose silty 

soil. It indicates that further erosion 

may take place during the next 

monsoon season. Toe erosion 

(although minor) is taking place 

along the water level by which 

bank materials are coming down 

the river and moving 

downstream.(Fig.-4.2 )  

 

Plate- 4.1. Confluence point of Haora and Bardwal 

 

Section-1b 

Both sides of the river valley at this section is choked by artificial deposits (may be to 

protect the bridge from bank erosion). Huge amount of sediment is flowing down 

the river that supplies sediment to the downstream section. On the right bank it is 

found that the lower part of the whole artificial deposition is wet, which supports 



 

 

bank erosion. Just 1m downstream from the chosen cross-section a shoal has been 

formed encompassing the centre and right bank. 

Section- 1c 

A Section has been taken across River Bardwal at 24.5m upstream from the 

confluence. The right bank of the river is gently sloping, composed of artificial 

deposits of silty character. The original bed of the river is also sedimented by such 

artificial sediments and the channel has become narrower just infront of the section 

line due to the presence of a small bar deposit. The left bank at the section is 

affected by bank erosion from which sediments are coming down the river. The 

width at this point is above 4.79m. The width has narrowed just in front of the section 

by about 1m. A small muddy flow exists without proper runoff, indicating water 

passes through that small channel. 

 

 

Cross Section-1(a)                                                                                   Date: 31.01.2011 

 

 

 

 
Fig. 4.2. 

 

 

Location of the Cross Section Width (m) Max. Depth 
(m) 

Distance 
from NH44 

(m) 
20 m downstream from the 

confluence of Haora & Bardwal rivers 
10.2 0.2 30 



 

 

 

 

 

Cross Section-1(b)                                                                                     Date: 31.01.2011 

 

 

 
Fig.- 4.3. 

 

Artificial deposits at or near the confluence of the Haora and Bardwal River near 

Chandrasadhubari is totally washed away by the river. Artificial deposits along both 

sides of the river just below the Haora River Bridge have been eroded drastically by 

surface runoff during monsoon period forming small rills and gullies. These materials 

are deposited just at the foot of the bank side slopes and ultimately have 

transported by the river. These materials have been deposited very recently (within 2 

months) during the monsoon shower. It is also clear that these deposits have 

contained very high water content. Here the confluence point has also shifted 2-3 m 

upwards since the last survey in the month of Jan- Feb due to heavy discharge 

during the monsoon and rapid erosion. In the lower part left bank is also being 

affected by toe erosion. Materials produced by such erosion is deposited on the 

valley bottom. No further human intervention is noticed since the last survey in the 

month of Jan- Feb. The whole area is presently covered with bushes and shrubs. 

 

Location of the Cross Section Width (m) Max. Depth (m) 

Cross section along Bardwal River at 30 m 

downstream from the Haora Bridge near 

Chandrasadhubari  

4.37 0.33 



 

 

 

 

Cross Section-2                                                                       Date:06.02.2010/05.02.2011                         

 

 
Fig. 4.4. 

 

During our previous survey we found that the river had created a meander of which 

the concave side was existed very close to the NH 44. The left bank of the river was 

clearly showing two terraces, part of which was modified by human activities 

whereas the right bank was severely affected by bank erosion and extended upto 

the margin of NH 44. Huge amount of eroded materials were coming down the 

slope, because of the formation of a very small Nala along which the erosion was 

taking place. A small retention wall was constructed about 3m high and 60cm thick 

to protect such erosion, but materials from its backside till the boundary of the road 

have totally been affected by further erosion. After detailed investigation it was 

found that a small non-perennial channel (of a small tributary) used to pass across 

the road which was blocked by the artificial sediment deposits to construct the 

road. Continuous seepage from such deposits made the bank vulnerable and 

susceptible to failure. Displacement of bank material was also noticed within a pack 

tract extending from the National Highway along the right bank of the river. 

 

Location of the Cross 
Section Year Width (m) Max. 

Depth (m) 
Distance from 

NH44 (m) 
2010 10.11 0.12 300 m downstream 

from the confluence 
of Haora & Bardwal 

rivers 
2011 12.15 0.31 

29.52 



 

 

Plate 4,3 & 4.4. 300 m downstream from the confluence of Haora and Bardwal close to NH44 

 

 Fig. 4.5. Changes in cross section-2 between January, 2010 and January, 2011 

  

During second survey we found that the length of the river has increased upto 

12.15m and maximum width is found about 0.31m near the right bank of the river. 

The rate of erosion has reduced and deposition is also taking place. This deposited 

material is mainly coming down from the levee top and surrounding tilla land. Earlier 

there was steep slope along the right bank but at present the bank has become 

more gentle due to failure of slope from the upper part and deposition of those 

along the lower part of the bank. Some part of this sediment is also carried down 

into the river and settled down in the river bed. During present field visit it is found 

that the right bank is fully covered with bushes and scrub that’s why the retention 

wall that was seen in the earlier section is no more visible. 

 

 



 

 

 

Section-3                                                                                   Date:06.02.2010/05.02.2011 

Location of Cross Section  Year Width(m) Max. Depth 
(m) 

2010 7.36 0.18 Confluence of Haora & Champa river  
(about  500 m. away from NH44) 2011 10.5 0.34 

 

 
Fig. 4.6.  

Cross section 3 was taken at the confluence of Haora and Champa rivers. At this 

point the width of the river Haora was 7.36m and maximum depth was 0.18m. During 

field survey some artificial 

depression within the river bed 

were observed those were 

mainly formed due to human 

intervention. The area was 

affected by flash flood during 

monsoon seasons. The left bank 

of the river was composed of 

thick sand deposits and above 

that very thin bush and scrub 

cover was found.  
Plate 4.5.- Confluence of Haora and Champa rivers. 

During second time field survey the condition of the river here is more or less same 

with the earlier profile. Both the width and maximum depth of the river have slightly 

reduced. No major change has been found in the left or right bank. Only the 



 

 

change has occurred in the dividing land between Haora and Champa River near 

the confluence because it has eroded to a greater extent. 

 

 
Fig. 4.7. Changes in cross section-3 between January, 2010 and January, 2011 

Section-4                                                                                 Date:06.02.2010/05.02.2011 

Location of Cross Section  Year Width(m) Max. Depth 
(m) 

2010 14.4 0.305 Across the river Haora at 30.5 m 
down stream from the confluence 

of Haora & Champa rivers 2011 14.22 0.3 
 

 
Fig.- 4.8. 

The cross-section 4 was taken 30.5m downstream from the confluence of Champa 

and Haora River. The right bank at the section  was very steep for about 2 to 2.5m 

and was composed of sandy to silty soil which was artificially deposited by the brick 

field (RTI). The slope was also severely affected by human intervention. Below the 

bank just at the starting point of water level a very thin clayey layer was noticed 

below which hard sandy layer was existing. The depth of water along the left side of 

the valley (main flow) was about 0.3m and with medium suspended sediment load. 

The depth of the river immediately after the confluence has drastically been 



 

 

decreased due to sedimentation. Just behind Champaknagar bazaar, about 1km 

downstream from the previous confluence point, an acute meander has formed.   

 
Fig. 4.9. Changes in cross section-4 between January, 2010 and January, 2011 

 

During 2nd time field survey it is found that the river is eroding its right bank at this 

point and deposition is taking place in the left bank. Although the width of the river 

has not changed much during this period but in the earlier cross section maximum 

depth was found near the right bank which has shifted to near left bank now. 

 

Section-5                                                                                  Date:14.02.2010/05.02.2011 

Location of Cross Section  Year Width(m) Max. Depth 
(m) 

Distance from 
NH44 (m) 

2010 12 0.36 Near Chapaknagar Bazar  
(60 m upstream from road) 2011 11.4 0.84 

60 

 

 
Fig. 4.10. 



 

 

The section was taken just behind Champaknagar bazaar about 60m upstream from 

the road which is constructed across the river, connecting NH44 and Takarjala via 

Belbari. The right bank was steep and existing along the concave side whereas the 

left bank was very gently sloping and passing through a bottle-neck like flood-plain. 

From the interrogative survey it was seen that the river used to flow along the outer 

part of the flood plain towards the left bank, it has shifted due to uneven deposition.  

 
Fig. 4.11. Changes in cross section-5 between January, 2010 and January, 2011 

 

During second field survey the condition of the river has slightly changed. Width of 

the river has decreased to 11.4 m and maximum depth is increased by 0.84m. Due 

to the obstruction of the road the river is cutting its right bank at an enormous rate. 

Bank collapse is noticed at the higher part of the bank and sudden change in depth 

has also found there. The river has got a tendency to shift its course due to this 

obstruction for which an acute meander has formed and erosion rate has 

increased. In earlier profile a depression was found outside the left bank of the main 

flow that was considered as the previous course of the river. From the trend of its 

shifting it is clear that the river was bifurcated due the obstruction of a channel bar. 

Deposition is also occurred in the left bank and the earlier depression is completely 

filled up with sediment.  



 

 

          Plate 4.6.Cross section behind Champaknagar Bazaar                    
Plate 4.7. Causeway across the river near Champaknagar 
Bazar 
 

 

 

Section-6                                                                              

Date:14.02.2010/05.02.2011 

 

Location of the Cross Section Year Width 
(m) 

Max. Depth 
(m)  

Distance from 
NH44 (m) 

2010 5.94 0.25 Near Champak Nagar 
Bazaar (60 m downstream 
from road) 2011 5.0 0.55 

60 

 

 
Fig. 4.12 

Further 60m downstream from the aforesaid road across the river a second cross-

section was taken. It was interesting to note that immediately after the concrete 

road the river has narrowed down having a width of about 2m or less. In this part 

also the right bank of the river was used by local families for different domestic 

activities. A Volleyball ground has been noticed during field survey due to the 

existence of sandy-bed along the (left) dry river bed. Above this volleyball ground 

along the left bank, moderate vegetation cover was noticed above which it was 

deforested by the local people. The height of concrete road above the river bed is 

about 1m. 



 

 

 
Fig. 4.13. Changes in cross section-6 between January, 2010 and January, 2011 

 

During the second visit in the area it was noticed that the width of the river has 

slightly reduced but the maximum depth has increased about 0.55m. Here the river 

is tending to shift towards the right bank and new layer of sand deposit is also found 

at the left bank of the river. Some deforestation activity is found in the levee top 

zone along the right bank of the river and due to this deforestation bank collapse is 

also taking place from which eroded material will be carried down into the river 

during monsoon period. 

Section-7                                                                               Date:14.02.2010/05.02.2011 

Location of the Cross 
Section 

Year Width 
(m) 

Max. Depth 
(m) 

Distance from 
NH44 (m) 

2010 4.1 0.3 Near Uttar Debendra 
Nagar (Jirania block) 

2011 
6.85 0.26 

29.33 

 

 
Fig. 4.14 

A cross-section has been drawn across the river near Khamarbari, 4km north of 

Jirania bazaar very close to the NH44. At this point the highway was severely 

affected by exhaustive bank erosion and was almost hanging over the vertical 



 

 

slope. Apart from bank erosion by the river itself further bank failure has taken place 

due to the flow of water through a drain flowing across the road (below a culvert). 

From the field investigation it was clearly noticed that regular bank failure was taking 

place along this drain and it had eroded about 12m from the natural bank. The 

bank material was composed of silty-clay soil which becomes wet during monsoon 

season and comes down the slope. The bank was tried to be protected by wooden 

logs as well as brick made rebatement walls but unfortunately both these traditional 

practices had failed to check such erosion.  

 
Fig. 4.15. Changes in cross section-7 between February, 2010 and February, 2011 

 

Present situation of the area is showing most awful condition as now the supporting 

basement of the road is also collapse down. Trees that are located along the road 

are also exposed their roots and remain as hanging and they may be fall down in 

any time. The drain that was located across the road is become much wider and 

deeper and leads more erosion along the right bank of the river. The depth of the 

river bed has also increased and it became rougher that lead sudden increase in 

water velocity. Now the river is tended to shift towards the left bank and that why 

erosion rate along this bank is also high. A longitudinal char has been formed just 

behind the wooden logs which are located 10-15 m downstream from the cross 

sectional area. This char caused bifurcation of the river water but those flows again 

join together at the end of the char. 

 

 

 

 



 

 

 

 

 

 

Plate 4.8. Cross section at uttar Debendranagar  

 

 
Section-8                                                                                   Date:14.02.2010/10.02.2011 

 
Location of the Cross Section Year Width (m) Max. Depth (m) Distance from 

NH44 (m) 
2010 6.9 0.25 

Near Dilona Petrol Pump at 
Jirania 2011 13.02 0.31 53.77 
 

 

Fig. 4.16 

The section has been taken near Dilona Petrol Pump, where the river was flowing just 

below the NH44 and has formed a meander. Convex side of such meander was 

found towards the highway. A number of wooden breakers have been set within the 

river valley about 50m interval as well as along the convex bank to protect such 

bank erosion. But the river had changed its path/course avoiding those breakers 

and was flowing towards the highway. It means that about 20-25m area along the 

convex bank have been eroded due to erosion. The bars have been formed within 



 

 

the river valley between the old and present flow by the deposition of sediment 

derived from convex bank failure. The downstream flow of the river from this point 

was seemed to be sluggish as a number of pools and ripples had been found in this 

part. Amount of dissolved sediments was estimated to be very high because of 

sediment supply from both the banks. 

 
Fig. 4.17. Changes in cross section-8 between February, 2010 and February, 2011 

Rapid change has been found in this cross section during the second visit. The width 

of the river has increased to 13.02 m and the maximum depth is about 0.31m. During 

earlier visit it was noticed that the river flowed through a single channel and there 

was an abundant course along the left bank of the river. But at present the river is 

bifurcated as water is flowing through the abundant course also. The mid upland 

area is acting as a char and divider of the river course. Due to the extension of the 

river width massive erosion has found along the left bank of the river. But on the 

other side the steep left bank become relatively gentle through filling up of artificial 

deposits over there. Some bushes and shrubs are form there in order to stabilise the 

bank.  

 
 
 
 
 
 
 
 
 
 
 

 
 



 

 

 
 
 
 
 
 

Plate 4.9. Wooden T-breakers have been made across the river to hinder the natural flow 
near Dilona Petrol Pump but nothing could be checked. 

 
Section-9                                                                                   Date:20.02.2010/14.02.2011 

 
Location of Cross Section  Year Width(m) Max. Depth (m) 

2010 16.8 0.15 
Confluence of Donaigang & Haora 2011 17.4 0.32 

 

 

Fig. 4.18 

The cross-section has been taken at the confluence of Donaigang (a right bank 

tributary of Haora). The width of Haora was significant in this part. The left bank of the 

river was severely affected by erosion and along the right bank several sand bars 

are noticed. The right bank slope of the river Donaigang was very steep. During field 

survey a number of rounded/earthen depressions were noticed on lower terrace of 

the river from where the locals collect drinking water. A meander was formed about 

2m downstream the river from the confluence. Local people collect grasses and 

bushes from the left bank of the river Haora and also from the bars (Fig.- 4.17, 4.18). 

From the local people it came to know that about 40years ago the river used to flow 

150m backward from the present left bank about 32m downstream from the 

confluence. At this point the right bank was severely affected by bank erosion. From 



 

 

the local people (Mukul Deb, a local resident) we came to know that the right bank 

of the river was affected by severe bank erosion by about 12feet on a single day in 

August, 2008. Their land was regularly going down (after every monsoon) the river 

since last 25 years, but they are hopeful to get back the land at least on the other 

side of the river. 

 Fig. 4.19. Changes in cross section-9 between February, 2010 and February, 2011 

  

During second visit it is observed that near the confluence the width of the river has 

increase from 16.8m to17.4 m. This change in river width lead erosion along the left 

bank of the river and also in the dividing land which occur in between Haora and 

Donaigang Rivers. The maximum depth of the river is also increased (0.31m). 

Increase of length and depth can produce more cross sectional area, and more 

cross sectional area produce more discharge. Deforestation is taking place along 

the upper part of right bank of Donaigang River, this lead erosion in the upper side 

from which material are carried down and deposited in the lower part. 

 

 

 

 

 

 

 

 
 
 



 

 

 
 
 

Plate 4.10.  Dumpy level survey at the Confleunce of Haora and Donaigang 
 

 

Section-10                                                                                 Date:20.02.2010/14.02.2011 
 

Location of Cross Section  Year Width(m) Max. Depth (m) 

2010 19.77 0.2 120 m down stream from the confluence of 
Donaigang & Haora 

2011 21.85 0.35 
 

 

Fig. 4.20 

An acute meander was formed at this point with its apex towards the right bank. 

Naturally, the right bank of the river was affected by severe bank erosion on regular 

basis which was further aggravated by human intervention. Just at the back of the 

right bank huge amount of 

soil was excavated to feed a 

local brick field (Ram brick 

field). The settlements in the 

right bank are constantly 

been shifted upwards since 

after every monsoon due to 



 

 

acute bank erosion, land submerges beneath the river (Plate 4.11). 

Plate 4.11. Cross section at 120 m downstream from  
the confluence of Haora and Donaigang.          
 

 
Fig. 4.21. Changes in cross section-10 between February, 2010 and February, 2011 

 

A drastic change has found along the left bank of the river during the second visit. 

The depth of the river is suddenly increased near the left bank of the river. Here the 

lower Part of the bank is composed of softer sandy soil and the upper part is 

composed of relatively harder rock. Thus river is used to cut the lower part of the 

bank enormously. Due to this massive toe erosion the upper part of the bank is 

remain as hanging and highly susceptible to bank collapse. The length of the river is 

also increased here. During earlier visit it was 19.77m but now it increased to 21.85m. 

The maximum depth is also increased to 0.35m. However no major change has 

found along the right bank of the river as this part is highly modified by human for 

their bathing and other purpose. 

Section-11                                                                                Date:20.02.2010/14.02.2011 
 

Location of Cross Section  Year Width (m) Max. Depth (m) 

2010 28.4 0.15 Confluence of Haora & Sishima river 
at Ranir Bazar 2011 25.53 0.49 



 

 

 
Fig. 4.22 

A cross section has been drawn along the confluence of Sishima (a right bank 

tributary of Haora) (Fig.-4.22, Plate 4.12). The Sishima is the left bank tributaries of 

Haora and meet with Haora at almost in right angle.  Along the right bank of the 

river Haora (above and after the confluence) huge deposition had taken place. The 

natural depth of water of Haora here was less (0.2-0.3m). But in some places the 

depths had suddenly been increased which do not match with normal of the river. It 

was mainly due to the collection of sand from the river bed.  Some temporary small 

bars were formed at some distance from the confluence which was an indication of 

the decaying phase of the river. 

 

Fig. 4.23. Changes in cross section-11 between February, 2010 and February, 2011 

During second visit massive change has found at the confluence of Haora and 

Sishima. The river is gradually shifted towards its left bank and encroach some part of 

Sishima course also. The length 

of the river is decreased 28.4m 

to 25.53m within this one year. 

However the maximum depth is 

increased to 0.49m. This depth of 

the river is not naturally formed. 



 

 

Here local people used to collect sand form the river bed in order to keep the river 

deep for their bathing purpose. They also used to collect sand for commercial 

purpose also. Just 5 or 6m below the cross section point the depth of the river is 

increased about 1.46m and it is completely because of removal of sand from the 

river bed. However huge deposition of sand is noticed along the right bank of 

Haora. People are used to collect sand from there also. 

Plate 4.12. Confluence point of Haora  and Sishima at Ranir Bazar. 

Section-12                                                                              Date:20.02.2010/26.02.2011 

 

Location of Cross Section Year Width(m) Max. Depth (m) 

2010 28.89 0.175 120m down stream from the 

confluence of  Haora & Sishima 2011 25.65 0.60 

 

 
Fig. 4.24 

At this point the left bank was very steep and the right bank was of gentle slope due 

to deposition. The river had narrowed down with very less depth. The left bank slope 

was seriously affected by toe erosion. Moreover several gullies had been formed on 

the steep slopes which had aggravated slope failure in this part. Tea plantation was 

seen on the left bank and for planting these tea plants people were used to deforest 

the slope. The locals remarked that the part near tea garden has consequently 

fallen into the river by bank erosion. About 10m downstream from the confluence 

sand collection was taking place by the locals. 

 



 

 

 
Fig. 4.25. Changes in cross section-12 between February, 2010 and February, 2011 

Here the river is also tended to shift towards its left bank. Erosion is taking place 

continuously from the steep left bank and the materials are deposited in the lower 

part of the bank and some portion is also carried down into the river. Due to this 

shifting of course the width of the river is reduced to 25.65m but the depth has 

increased to about 0.6m. Here the maximum depth is found near the left bank of the 

river. The abundant course of the river near right bank is now covered with sand 

deposition. 

 

 

 

 

 

 

 

 

 

 
Plate 4.13. Steep river bank near Ranir Bazar 

      
 

 
 

 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Plate 4.14.  Uneven deposition on the river bed near  Ranir Bazar. 
 

 

Plate 4.15. 600 m downstream from the confluence of Haora and  Sishima at Ranir Bazar 
(very close to rail line). 

 



 

 

 

Plate 4.16.  Slope failure along the left bank of Haora near Ranir Bazar. 

 

Plate 4.17. Water treatment plant along the right bank of Haora near Ranir Bazar. 

Section-13                                                                                  Date:20.02.2010/26.02.2011 



 

 

Location of Cross Section Year Width(m) Max.Depth 
(m) 

2010 35.22 0.67 600 m down stream from the confluence 
of Haora & Sishima 2011 23.7 0.75 

 

 
Fig. 4.26 

A channel bar in the middle of the river has bifurcated the water flow into two 

channels. The left bank was severely affected by bank erosion and it was found that 

the height/steepness of the cliffs has reduced significantly due to such erosion. 

Along the left bank/concave side, depth and velocity of water was high. The right 

bank consists of sandy deposition and might be these sediments were part of a bar 

which used to exist in the former course. The left bank consists of clayey and silty 

materials. About 90m downstream from this cross-section a pumping station was 

seen. Fishing and sand collection were also taking place here. Along the left bank 

two earthen passages/drains were seen emerging from tea gardens. 

 

 

 

 

 



 

 

 

 

 

Fig. 4.27. Changes in cross section-13 between February, 2010 and February, 2011 

 

At this point the river has showing the same trend like that of the earlier two profiles 

e.g. cross section at the confluence of Haora and Sishima river and 350 m  

downstream form the confluence near Ranir Bazar. Here also the river is shifted 

towards its left bank and as the result of that erosion is taking place along the left 

bank and huge deposition on the right bank of the river. The length of the river is 

decreased from 35.2m to 27.7m but the depth has increased from 0.67m to 0.75m. 

Maximum depth has found near the left bank of the river. As depth of the river 

increased the channel bar which was found in the earlier profile is no more exist 

here. That’s why now the river is flowing through a single channel producing high 

velocity of river water. 

 

 

Section-14                                                                                Date:21.02.2010/12.03.2011 
 

Location of Cross Section  Year  Width(m) Max. Depth (m) 

2010 18.31 0.32 500 m North to Mohanpur Bazar (behind 
the grossary shop of Biplob Debnath) 

2011 10.23 0.9 

 
Fig. 4.28 

Two cross-sections had been taken about 1km north of Mohanpur central where the 

concave side of the river meander had almost come closed to the National 



 

 

highway. The first section (Fig.- 4.28) had been taken about 25m upstream from the 

apex of the acute meander above which local people were collecting sand from 

the river bed by bamboo made baskets. Along this section variation of river depth 

had been noticed due to differential depositional processes because of human 

intervention.  
 

 

Fig. 4.29. Changes in cross section-14 between February, 2010 and February, 2011 

Most of the changes, noticed in this place during the second survey, are mainly due 

to human intervention. Local people collect huge amount of sand from the river 

bed due to which the depth of the river has tremendously increased from 0.32m to 

0.9m at this point. Since the discharge at this point is more or less similar with the 

 

previous year, the width of the river has decreased with the increase of depth. Earlier 

the width of the river was about 18.31m but now it is only 10.23m. Thus some part of 

earlier course near the 

left bank is now remain 

as abundant and 

partially filled up with 

newly deposited 

sediment. Minor 

erosion has taken 

place at the right 

bank of the river in 

order to adjust the 

balance. 

 
Plate 4.18. Site of cross 

section near Mohonpur Bazaar (behind the grocery shop of Biplab debnath). 

 



 

 

Section-15                                                                                Date:21.02.2010/12.03.2011 

Location of Cross Section  Year Width(m) Max. Depth (m) 
2010 20.75 0.68 30 m down stream along the river 

from previous cross section 2011 23.35 0.75 
 

 
Fig. 4.30 

The second section (Fig.- 4.30) had been drawn just 5m downstream from the apex 

of the meander. Along this section numbers of pools and ripples had been formed 

along with some bars. While walking along the road (earthen) over the earthen 

embankment along the left bank of the river it was noticed about 250m wide flat 

plain is formed in both sides of the river from the present water level  The wide 

floodplain was detached from the present river course by earthen embankment (left 

side upto the bridge namely Janachetona bridge). 

 
Fig. 4.31. Changes in cross section-15 between February, 2010 and February, 2011 

 

At this point  during second visit similar effect of sand collection from the river bed is 

observed. Here also the river has reduced its width and increased its depth. As the 

river is now flowing through a narrow course erosion is taking place along the right 



 

 

bank of the river. The part of earlier course presently remains as dry & abandoned 

depressed area with a thin cover of newly deposited sediment. 

Section-16                                                                          Date:24.02.2010/20.03.2011 

Location of Cross Section  Year Width(m) Max. Depth (m) 
2010 39.42 0.35 Just behind Bridhhanagar Bazar 
2011 35.2 0.49 

 
Fig. 4.32 

The section (Fig.- 4.32) was taken behind Bridhhanagar market about 120m 

upstream from the confluence of rivers Haora and Ghoramara Chara. Along this 

section flow of the river was divided into two main channels because of the 

formation of a long bar of near about 110m long. The left flow was main flow where 

as the right one was the secondary flow. From the local inhabitants we came to 

know that the river bank was extended upto the right water level of the present left 

bank channel but due to the collection of sand from the river bed, it has shifted 

towards the right with an extension of more than 30m, the right bank was made up 

of gentle slope having a wide flat plain behind the present levee top zone.  

 

Fig. 4.33. Changes in cross section-16 between February, 2010 and February, 2011 

 



 

 

In this cross section the general trend of shifting is similar with the upstream profiles. 

Here the river is also shifted towards its left bank and as a result of which the width of 

the river has reduced but the depth of the river has increased. Here the width of the 

river has reduced to 35.2 m but the depth has increased from 0.35m to 0.49m. But an 

interesting feature which is found here is that in spite of continuous shift of the river 

towards its left bank the deposition rate along the left bank is enormously high. Due 

to this rapid deposition the terrace levels which were observed during the earlier visit 

is completely covered with deposited sand and the area become more or less plain. 

 

 


