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ABSTRACT
River Jalangi is one of the three ‘Nadia Rivers’of West Bengal, India on left bank of which Krishnagar, the head 

quarter of the district of Nadia, is located. Two bridges were constructed on the river Jalangi at Krishnagar to host 
the national highway 34 (NH-34) and the Sealdah-Lalgola railway. A third bridge, the New Railway Bridge (NRB) 
was constructed to host the second track of the Sealdah-Lalgola railway. But unlike Old Railway Bridge (ORB) 
and Dwijendra Lal Roy Road Bridge (DLRB), NRB was designed in such a way that it created a huge obstacle 
to the flow of the river and made a great change in the channel morphometry. To assess the impact of the bridge 
construction on river channel morphometry and hydraulics, first hand data were collected before and after the 
construction of the bridge. Velocity distributions across the channel were measured using submerged-float method 
and found a directional change as well as change in magnitude also.  Channel and flow asymmetry were calculated. 
It was found that because of bridge construction bed asymmetry, Channel Asymmetry and Flow asymmetry has 
increased considerably.  Due to construction of the NRB, mainly because of its mid-channel dais, left bank-line at 
downstream has retreated 7 meter, swallowing 1125 cubic meters of soil.

Key Words: Channel asymmetry, Dais, Flow asymmetry, Pier.

INTRODUCTION
The character and behavior of the fluvial 

system at any particular point reflect the 
integrated effects of a set of upstream controls 
(Knighton, 1984) notably natural variables 
and anthropogenic variables. Natural 
variables include independent controlling 
variables (time, initial relief, geology) and 
dependant variables e.g. soil, vegetation, 
sediment characteristics, (Schumm and 
Lichty, 1965) whereas anthropogenic 
variables include land and water uses which 
together determine the channel morphology 
and hydraulics of a river channel (Xu, 1997). 
Any stimulus in the form of change in external 
and controlling variables triggers remarkable 
response in adjustable variables of a river 
(Charlton, 2008). Under natural conditions, 
a river seeks to establish a morphometry, 
which is adjusted to its hydraulics i.e. a 
morphometry which will allow it to carry its 
load with least effort and maximum efficiency. 
However, man can easily upset the natural 
equilibrium of river by altering either the 
catchments surface or the river channel itself 
(Leopold et al., 1964; Urban 2002). Local 
channelization (Brookes, 1985) or forcing 
(Przedwojski et al., 1995) of rivers through 

bridging (Lane and Borland 1954, Laursen, 
1960), embankment (Noble, 1976; Palmer, 
1976), straightening, dredging, (Petersen, 
1986) spurring, etc., are inseparable from 
the processes of advancement of modern 
civilization.  But local channelization 
(Kondolf et al., 2003) often ignores upstream 
and downstream links of a reach. Accelerated 
transmission of water and sediment through 
reaches artificially channelized (straightened, 
widened, steepened and deepened) causes 
increased flowing and aggradations 
downstream (Emerson, 1971) and may 
trigger incision of upstream. 

River training in some cases goes against 
the purpose for which it was trained or may 
cause serious side effects. Sometimes it 
affects the river itself adversely. For example 
channel straightening lead to decreased 
length and increase slope, increase velocity, 
increase bed and bank scour. Increased bed 
and bank scour leads to decrease in slope and 
increase width, which in turn leads to braiding 
again. Pulsed-type external disturbances 
(Brunsden and Thornes, 1997) like improper 
designing of engineering works (Leopold 
and Bull, 1979;  Galay, 1983; Van Haveren 
et al., 1987) may leads bank-erosion, in-
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bed siltation or scouring, and downstream 
widening of channels (Williams and 
Wolman, 1984; Xu, 1990, 1996). Channel 
straightening (Winkley, 1982; Brookes, 
1985, 1988; Chang, 1986;Yodis and Kesel, 
1993), widening (Brookes, 1988), narrowing 
(Wyzga, 1993, 1996) also exerts considerable 
impact on both upstream and downstream 
morphometry of the channel.

Bridging two banks with rails or roads 
crossing interferes with the hydraulics of 
the river (Simon and Downs, 1995) leading 
remarkable change in water and sediment 
quality and ecological setup of the reach. 
Bridging banks exerts instantaneous and 
gradual impact on channel morphometric 
characteristics as well.  Therefore it 
requires careful consideration of all possible 
consequences. A high turbidity value of 64 
Nephelometric Turbidity Unit NTU due to 
construction processes was recorded in the 
Bridge Station and 8 – 18 NTU recorded at 
the downstream and upstream stations of the 
bridge on Nun River in Nigeria (Seiyaboh et 
al., 2013a). Continuous upwelling of water 
and resuspension of sediment at construction 
site (Reid and Anderson, 1998) contaminate 
water with metals but claimed no considerable 
spatio-temporal significance (Richard, et al., 
1997). River water with turbulent flow and 
concentrated suspended sediment are harmful 
to gill of some aquatic life for which region 
fish population become rare at construction 
site (Seiyaboh et al., 2013b). Along with all 
other human activities, construction in the 
river degrades biological environment locally 
(Karr et al., 1985) as well as globally (Hughes 
and Noss 1992; Moyle and Leidy 1992; 
Williams and Neves 1992; Allan and Flecker 
1993; Zakaria-Ismail 1994; McAllister et. 
al., 1997). On site and downstream change 
of channel morphometry and flow regime 
is a direct response of bridging river banks. 
Bridge makes obstacles to flow regime (Musy 
and Higy, 2011), diverts flow directions 
(Keeley, 1971) and triggers bank erosion 
(Keeley, 1971) and onsite channel deepening 
(Inglis, 1949; Schumm, 2005). Constricted 
upstream channel increases turbulence and 

vortices at bridge piers leading scour (Neill, 
1965) to undermine piers (Richards, 1982). 
Bridges that are built too low, or whose 
piers and footings constrict the channel, can 
affect hydrological flows and aquatic habitat 
conditions (NSW Department of Primary 
Industries, 2006). Poorly designed bridges 
disrupt natural hydraulics of streams and 
cause problem of increased erosion (SEPA, 
2008; Cocchiglia et al., 2012) or even 
structural failure (Chiew, 1992; Bradley 
et al., 2005). Road crossing on channel 
morphology and hydraulics of Kunur river 
was studied and found prominent impact 
on channel depth, cross-section area, flow 
velocity, entrenchment ratio, channel bed 
gradient, water level and depth, braided 
index (BI), pool-riffle sequence, area and 
shape of bars (Roy, 2013). Roy and Sahu 
(2016) studied road crossings of Ajay river 
over a period of 40 years (1970-2010) and 
noted significant changes in bar dynamics, 
thalweg wandering. 

In 2012, within a reach of a length of 155 
meter of the river Jalangi at Krishnagar, New 
Railway Bridge (NRB), the third bridge, 
was completed (Fig. 1). During 1905, the 
year when Bengal was partitioned, a rail-
way bridge was constructed across the river 
Jalangi on Ranaghat –Lalgola railway track 
(Pringle and Kemm, 1928; Mukherjee, 
1932). There is also a road bridge, D. L. Roy 
Bridge (DLRB), for NH-34 on the river only 
155 meter upstream of the old railway bridge 
(ORB). To keep pace with the fast growing 
demand of speedier transport for the rapidly 
multiplying population, double railway track 
was laid from Ranaghat to Baharampore 
which was bridged across the river Jalangi 
in 2012. This New Railway Bridge (NRB) 
aggravated the processes of bank erosion 
engulfing thousands of cubic feet of bank 
materials by a single flood of 2012. Present 
paper is worried about this third nail on 
the cross and to assess the effect of the 
engineering work of the NRB on channel 
morphology, bank erosion and hydraulics of 
the river Jalangi at local scale.
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Figure (1): Location of the bridge and study site on the River Jalangi is shown by a shaded circle.
Flow direction of the river is shown by blue arrow.

1. The study area
1.1. The Jalangi River

The name ‘Jalangi’ has been derived 
from that very settlement ‘Jalangi’ in C. D. 
Block Jalangi of Murshidabad district, at 
which, the river would take-off its supply 
from river Padma (Majumder, 1941, 1978, 
and 1995) during 18th century. Meaning of 
the word ‘Jalangi’ is ‘the body is made of 
water’. The river runs for 220.5 km from 
its off-take to the confluence, out of which 
48 km (from off-take at Char Madhubona 
near Jalangi to Bhairab confluence at 

Moktarpur) is dead at present and 172.5 
km (from Bhairab confluence at Moktarpur 
to Bhagirathi confluence at Swarupganj) is 
being fed by the river Bhairab (Fig. 2). Up 
to late 19th or early 20th century the river was 
one of the three (Bhagirathi, Mathabhanga, 
and Jalangi – three Nadia Rivers) main 
waterways of south Bengal. Sometimes the 
river was more suitable as a navigation route 
than that of Bhagirathi and Mathabhanga. 
The first steamer record to pass through the 
river Jalangi dates back to 21st October, 1830 
and mentioned as “….we left Calcutta on the 
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14th October 1830 in the steamer ‘Hooghly’ 
towing the  ‘Soonamokee’ with Lord William 
Bentinck and suite; the steamer drew 4 feet 
6 inches. On the 21st October we passed 
through the Jellinghy into the Ganges with 
nothing less than 6 feet” (Reaks, 1919). 
Since then the river Jalangi allowed hundreds 
of steamers and boats of considerable sizes 
to ply through it up to 1930, a time span of 
100 years. But now the off-take of the river is 
completely closed to allow any boat to pass 
into the river Padma.  At present, the river 
Jalangi above the village Madhubona in C. 
D. Block Kaqrimpur-I is untraceable in true 

sense. The river maintains its course, though 
during monsoon months only, being fed by 
the River Bhairab and some spills. River 
Bhairab is a distributary of the river Padma 
and at the same time a contributor to the river 
Jalangi.  Bhairab takes off from the river 
Padma at Ankhriganj, about 5km. upstream 
from Hursi and falls into the river Jalangi 
at Moktarpur in C. D. Block Karimpur-
II. At Krishnagar, 15.5 km upstream from 
Bhagirathi-Jalangi confluence, NH-34 and 
Sealdah-Lalgola railway line cross the river 
Jalangi. NRB was constructed there in 2012 
to host the 2nd track of railway line.

Figure (2): Course of the river Jalangi with its four left bank spills and four right bank spills
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1.2. The Bridges
There are three bridges across the river 

Jalangi at Krishnagar within a reach of only 
155 meter length. The first one was the Old 
Railway Bridge (ORB) constructed in 1905 
(Pringle and Kemm, 1928; Mukherjee, 1932) 
on Ranaghat – Lalgola railway track. Second 

one is the ‘D. L. Roy Bridge’ (DLRB) on 
NH-34, at 155 meter upstream of old railway 
bridge (ORB). 

The new railway bridge (NRB) has been 
completed in 2012 and sited between ORB 
and DLRB with a gap from ORB is only 
11.40 meters (Fig. 3).

Figure (3): Sketched plan of NRB on the River Jalangi

 After a single flood of 2012, the 
engineering work had tolled a lot of land on 
left bank creating a remarkable change in the 
morphometry of the reach which has been 

discussed under head Adjustment of Channel 
Morphology. Dimensions of the NRB are 
given in the Table 1.

Table (1): Dimensions of old and New Railway Bridge

Item  Old Railway Bridge
(ORB)

New Railway Bridge
(NRB)

Number of piers 5 5

Number of piers within river channel 3 2

Width of piers 3.95 meters 2 meters

Length of piers (horizontal) 9.30 meters 9.15 meters

Cross sectional area of piers 37.2 square meters 18.3 square meters

Length of dais (platform on which pier is based)  No dais 15.25 meters

Width of dais No dais 10.65 meters

Height of daises above mean sea level (MSL) No dais Variable (5.55 meter for mid-channel dais)

Lowest bed level of the river 3.87 meters below mean sea level
Source: Field survey on 24.08.2013

MATERIALS AND METHODS
Materials for the present study are the reach 

of the river Jalangi where construction of the 
3rd bridge (NRB) has been completed in 2012 
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and over which a prolonged survey has been 
carried out during the period 2010 to 2014. 
To assess the effect of bridge construction 
on river, measurement of pre-construction 
channel morphometry was mandatory. So a 
cross-section on the river Jalangi was drawn 
at the NRB site during March, 2010 when 
preliminary process of NRB construction 
was going on. Another cross-section on the 
NRB site was drawn again in March, 2013 
when the NRB was already inaugurated 
and the flood of 2012 was over leaving its 
impact on channel form. As bridge piers 
and daises on river-bed alter the natural 
flow pattern, there must have some impact 
on channel form. To assess that impact, two 
cross-sections of river Jalangi at NRB site, 
before and after construction were compared 
in terms of change in channel asymmetry, 
shifting of thalweg point and bed asymmetry. 

Channel asymmetry in fluvial 
geomorphology is very important because 
it not only gives shape of a channel but also 
indicates efficiency and flow type and pattern. 
Channel asymmetry (A*) were computed 
using the equation

                     (Knighton, 1981)        (1)

Maximum depth (thalweg or dmax) of 
a cross-section of a channel reach and its 
position determines channel asymmatry 
(Knighton, 1981) to a large extent. Amount 
of shift of thalweg point was calculated from 
cross-sections. 

Hydraulic radius of a channel is inversely 
proportional to the length of wetted perimeter. 
Therefore, length of wetted perimeter 
(bed length) along with its roughness and 
symmetry determines not only hydraulic 
radius but also flow resistance (Leopold et al., 
1964; Chanson, 2004). Bed asymmetry can 
recognize differences in channel efficiency 
and resistance between two halves of a cross-
section. Bed asymmetry was calculated using 
formula

                                       (Das and Islam, 2015)                                                              
              (2)
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and Bl are bed length of right and left part 
from center line of the channel; A and B are 
total cross-sectional area and total bed-length 
respectively. Bed length was measured as 
hypotenuse from cross-sectional trapeziums 
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Fig.4.

                                                    (3) 
 

Figure (4): calculation of bed length (a) from
channel cross-sections using Pythagoras Theorem

Bridge piers make obstacles to flow regime 
(Musy and Higy, 2011) and divert flow 
directions creating change in hydraulics 
which is one of the prime concern of river 
channel management. In this study, data 
on variation in river velocities across the 
channel were collected using submerged-
float method. Submerged – float minimizes 
the effect of winds on river velocity. Using 
cross-sectional area method (Charlton, 2008), 
total discharge and discharge of both right 
and left haves of the channel were calculated. 
Then flow asymmetry  was calculated using 
the formulae 
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Where are discharges through right 
and left haves of the channel cross-section 
respectively. Q is the total discharge through 
wetted cross-section of the channel. 

Poorly designed bridges disrupt natural 
flow pattern of streams and cause problem of 
increased erosion (Inglis, 1949; Keeley, 1971; 
Schumm, 2005; SEPA, 2008; Cocchiglia et 
al., 2012) or even structural failure (Chiew, 
1992; Bradley et al., 2005). A pier with 
broad dais at base of NRB was constructed 
in mid channel. As a consequent, flow of the 

river concentrated towards left bank and a 
considerable portion of the river bank was 
engulfed. 

Amount of bank erosion was estimated by 
simple trigonometric method adding volume 
of several blocks of eroded bank (a1 × b1 × c1) 
+ (a2 × b2 × c2) + …………… (an × bn × cn). 
As the eroded volume was tapering towards 
both ends, it was taken into consideration and 
eroded section of the bank was divided into 
a number of blocks to make the estimation 
easier (Fig.5).

 

Figure (5): Scheme of measurement of eroded volume of bank

Then the length (a), breadth (b) and depth 
(c) of eroded bank were measured to get the 
volume of erosion.

A pier with broad dais at base of NRB 
was constructed in mid-channel. It makes 
considerable obstruction to the river flow. 
To estimate percentage of obstruction to 
total flow, dimension of submerged part 
of different parameters of pier and dais 
(like width, breadth, thickness and height 
above mean sea level) were measured using 
measuring tape and dumpy level. Then total 
area of the surface of submerged part of pier 
and dais perpendicular to flow direction (Os) 
(that makes obstruction) was calculated. It 
was then divided by total cross-sectional area 
of the channel (A) and multiplied by 100. 

 

Or

                                                (5)

RESULTS AND DISCUSSION
Channel forms and processes operating 

within channel through moving water 
feedback each other to set equilibrium 
between processes (hydraulics) and response 
(forms) (Knighton, 1984; Charlton, 2008; 
Hugget, 2011). Construction of a pier (and 
a dais of significant dimensions at its base) 
within mid-channel had greatly changed 
the processes of flow-dynamics (adjustment 
in hydraulics) of the reach of the channel. 
This change in processes in turn shaped 
the channel forms (adjustment in channel 
morphometry) to set equilibrium between 
forms and processes.

4.1. Adjustment in Hydraulics
Impulsive construction of NRB made the 

main current of the river to flow along the 
left bank at the reach bringing a significant 
change in flow asymmetry. This finding 
confirms observation of Keeley (1971). Flow 
asymmetry at NRB station was calculated 
before and after construction. It was -0.03 
and -0.65 respectively, a change of 23.89 
times. This is because
1. In between piers of DLRB and NRB, the 

Figure 5 Scheme of measurement of eroded volume of bank
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velocity after construction along left bank 
was 35.9 m / minute (as on 24.08.2013), the 
mid-channel-velocity was 29.05 m / minute 
and along the right bank velocity was 21.67 
m / minute. Average velocity of the reach 
was 28.87 m / minute.
2. About half of the wetted channel along the 
right bank was spurred by earth to facilitate 
the access to the mid-channel-pier for 
constructional work of the bridge. This was 
done by putting 130000 cubic feet of soils in 
the river bed which has not yet been removed 
even after completion of the construction. 

This earthen spur across the river has forced 
lion share of the flow towards the left bank. 
Moreover, the dais of the mid-channel-
pier has shortened the width of the channel 
resulting higher velocity along left bank 
in between piers of ORB and NRB. After 
construction, velocity of current in between 
piers of ORB and NRB along left bank was 
59.7 m / minute (as on 24.08.2013) which 
was 1.4 times higher than the mid-channel-
velocity (42.5 m / minute) and 2.1times 
higher than velocity (28.4 m / minute) along 
the right bank (Fig. 6).

Figure (6): Flow direction (light blue arrows) immediate downstream of DLRB is slightly diverted towards left bank. But in 
between NRB and ORB it is highly diverted and concentrated towards left bank because of mid-channel dais (pointed by black 

arrow). Velocity distribution across the channel is proportional to white arrows.

3. The most decisive structure for the 
interference of the hydraulics of the river is 
the mid-channel dais of the pier. Its length, 
breadth and height (Fig. 7; Table 2) is so 
designed, that it obstacles about 4.95% of 
total flow (calculated in respect of mean water 
level, M.W.L., the average of highest flood 
level H.F.L. and lowest water level L.W. L.) 
of the river. Height of the dais corresponds to 
97.30 % (Table 2) of the lowest water level 
(L.W. L.). This is very crucial so far as the 
lean season flow and self maintenance of bed 
is concerned. Above results also confirms 
observations of Simon and Downs (1995) 
and Musy and Higy (2011). 

 
Figure (7): Mid-channel dais and pier made

obstacle to the flow
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Table (2): Cross-sectional area of pier and mid-channel dais making obstacles to river flow

Cross-sectional area of channel @ mean water level 6.77. m. 585.83 (sq. meter)

Cross-sectional area of dais 33.44 (sq. meter)

Cross-sectional area of piers making obstacle to flow regime 2.44 (sq. meter)

Cross-sectional area of base-piers making obstacle to flow regime 6.58 (sq. meter)

Total obstacle made to flow regime 42.46 (sq. meter)

%  of obstacle made to flow regime  4.95

4.2. Adjustment of channel morphometry
Cross-section at NRB station before and 

after construction of bridge (Fig.7, Fig. 
8) shows that there was a great change in 
the morphometry of the channel. Before 
construction of NRB, right bank (7.545m) 

was1.205m higher than after NRB (6.34 m). 
Soil cutting from right bank to facilitate the 
movement of Lorries carrying construction 
materials was responsible for that change in 
bank height. 

Figure (8): Cross-section at a station during 2010 before construction of NRB. Vertical red line is the 
centre line of cross section and horizontal yellow line represents bankfull width of the channel. Higher 
the difference between cross-sectional areas to the left and right of the centre line more is the channel 

asymmetry.

Onsite channel deepening due to constriction 
and consequent scouring of channel bed were 
also noted by onsite channel deepening Schumm 
(2005) and Inglis (1949). NRB made the 
channel constricted and flow concentration. 
Concentrated flow in constricted channel at 
NRB station stimulated bed scour as a result 
of which thalweg level (dmax) before NRB 
was -2.94m from mean sea level which was 
-3.87m after flood of 2012. To keep pace 

with the volume, the river scoured its bed 
0.93 m deeper towards left bank. Due to 
earthen spur up to mid-channel from right 
bank and location of mid-channel dais, flow 
was diverted towards left bank. This diverted 
flow made thalweg point shifted 14 meters 
towards left bank (34m – 22m). After NRB, 
mid-channel dais reduced the width of the 
channel. 
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Table (3):  Increased asymmetry in flow and morphometry of channel
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2010 -0.03 -0.15 -0.20 -0.20 -0.03 - 0.02 34.95 32.83 - -
2013 -0.57 -0.36 - 0.55 -0.29 -0.65 - 0.053 35.9  29.05 59.7  28.4

Diverted and concentrated flow triggers 
bank erosion (Keeley, 1971) and onsite channel 
deepening (Inglis, 1949; Schumm, 2005). At 
NRB station channel asymmetry before and 
after NRB was -0.03 and -0.57 respectively 
with an increase of 21.05 times (Figs. 8 and 
9; Table 3). Channel asymmetry at 107.5m 
downstream before NRB was -0.15 which 
became -0.36 after NRB, a 2.40 times 
increase in asymmetry (Fig. 10). 

Bed asymmetry at NRB station before 
and after construction was -0.20 and 
-0.55 respectively indicating a change of 
2.73 times. At 107.5m downstream, bed 
asymmetry before and after NRB were -0.20 
and -0.29 respectively and change was 1.44 
times. This bed asymmetry leads to unequal 
flow resistance and thereby scouring and 
deposition site of the channel. 

Figure (9): Cross-section at NRB station after flood of 2012

Dais at the base of the mid-channel pier 
created a considerable obstruction and 
diversion of flow.  Flow was diverted and 
concentrated towards left bank. The mid-
channel-dais of the pier was completed before 
the flood of 2012 and the single flood of 2012 
engulfed about 500 m2 of agricultural lands 

by the river. About 15 trees on bank have 
been swallowed by Jalangi. Here, the river 
has widened its width 5.93% cutting 7m of 
the left bank.  The volume of bank materials 
eroded was estimated at least 1125 cubic 
meters.  A whirl of back current of 72 meter 
long and 7 meter wide was developed which 
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scoured the left bank immediate downstream 
of the construction work. A shoal along the 

right bank has been developed 250 meters 
downstream of the NRB site. 

Figure (10): Superimposed cross-section at downstream of the bridge showing bank erosion before
and after flood of 2012

For public awareness, Public Works 
Directorate (PWD) Roads & Mechanical 
Wing of Govt. of West Bengal, India, 
does not publish any report on impact 
assessment in terms of channel morphometry, 
ecosystem, bio-diversity, pollution etc for 
any construction within river. There is 
another state level authority ‘Irrigation and 
Waterways Department (IWD), Govt. of West 
Bengal’ to look after rivers and related affairs. 
But in their reports (Annual Administrative 
Report 2009-2010, IWD), no instances can 
be found where the health of the river is given 
any attention. It appears from the design of 
the NRB that engineering aspects, rather river 
health are their main concern. ‘Engulfingof 
my banana garden could be avoided if the 
design of the NRB was as like as design of 
ORB. The left bank of the river came under 
severe attack of concentrated current diverted 
towards left. Only the mid-channel-dais is 
solely responsible for this bank erosion’- 
said Shyamal Sarkar, a peasant of Natun 
Shambhunagar. This was the learning from 
the nature by an illiterate village-peasant. He 

from his experience ‘living with river’ knew 
that major interference like construction of 
daises of such huge dimensions must take 
revenge by swallowing banks, what our 
learned engineers overlooked or simply 
ignored.  To answer a question, Executive 
Engineer, Irrigation and Water Ways 
Department, Jalangi Bhawan, Krishnagar, 
said that Indian Railway Company did not 
take any consent regarding design of the NRB 
across the river Jalangi from his department.  
However, if the river was in its stage of vigor, 
it could take the revenge, even by endangering 
the very existence of the ORB and NRB.  The 
earthen spur, one of the principal causes for 
leftward diversion and concentration of the 
current, was not removed from river bed. It 
has fasten the process of deterioration of the 
river by obstructing the flow and contributing 
huge silt (130000 cubic feet) to be deposited 
within channel. Some bamboo-porcupines 
with sand-bags, financed by Eastern Railway 
and executed by ‘Irrigation and Water Ways 
Department’, have been introduced to protect 
further erosion of the bank.
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CONCLUSION
Although the river Jalangi is a moribund 

channel of West Bengal, yet its economic and 
social importance to the locality is beyond 
any question. It is the life-line of the region 
concerned. Therefore, any interference with 
its regime requires intensive study of the river 
as well as socio-economic scenario on banks. 
Otherwise construction like NRB on River 
Jalangi may cause bank erosion, change in 
channel morphology and hydraulics which in 
turn may disrupt fluvial ecosystem.
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درا�سة اأثر اإن�ساء ج�سر على ديناميكية القناة على نهر جالانجي بالبنغال الغربية، الهند

بالاي شاندرا داس
قسم الجغرافيا، كلية كريشنجار الحكومية، ناديا

البنغال الغربية- الهند

الملخص
نهــر جالانجــي واحــد مــن الأنهــار الثلاثــة المعروفــة بـ »أنهــار ناديــا« في منطقــة غــرب البنغــال بالهنــد ويقــع عــى ضفتــه اليــرى مدينــة 
كريشــنجار، عاصمــة مقاطعــة ناديــا. أنشــئ ســابقًا عــى النهــر جــران يضــان الطريــق الوطنــي الريــع رقــم 34 وخــط قطــار ســلداه- 

ــا ثانيًــا للقطــار ذاتــه.  لالجــولا. وأنشــئ جــر ثالــث ليضــم خطًّ
الآن -بخــلاف الجريــن الســابقين- فــإن الجــر الجديــد صمــم بطريقــة أدت إلى إعاقــة كبــرة لريــان النهــر، وأحدثــت تغــرًا كبــرًا 

في الشــكل الظاهــري لــه. 
ولدراســة أثــر الجــر الجديــد عــى شــكل المجــرى الظاهــري وحركــة المــاء ســجلت بيانــات أوليــة لمــا قبــل ومــا بعــد إنشــاء الجــر. 
توزيــع سرعــة التيــار عــر المجــرى قيســت باســتخدام طريقــة عائــات مغمــورة؛ حيــث وجــدت تغــرات في الاتجــاه وفى شــدة الريــان 
أيضًــا. قــدر عــدم انتظــام المجــرى والريــان، ووجــد أنهــا تزايــدا بشــدة بســبب عــدم انتظــام أرضيــة الأســاس. وبســبب إنشــاء الجــر 
الجديــد -خاصــة أعمدتــه الوســطى- فــإن خــط الضفــة اليــرى قــد تراجــع بمســافة ســبعة أمتــار مبتلعًــا 1125 مــتًرا مكعبًــا مــن التربــة.

الكلمات المفتاحية: انتظام الريان، انتظام المجرى، الجسور، المنصات. 


