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River-road crossings are one of the basic infrastructures for rolling the wheels of
development of the modern world facilitating connectivity and overcoming
geographical obstacles. Their impacts on the hydro-geomorphology of the riverine
landscape and the lotic habitat is a long concerning issue amongst scientists, planners
and stakeholders. The construction of a new highway bridge over the Jalangi River
commenced a few years ago, experiencing occasional halts and progressing at a
notably sluggish pace. However, in 2022, the construction gained momentum and was
completed in 2023. The study aims to evaluate the influence of the bridge and its
construction procedures on the river’s channel morphology and turbidity. We gathered
data on various structural aspects of the recently built highway bridge at Krishnagar
spanning the Jalangi River, a dying distributary of the Padma River. This included
assessments of channel geomorphology and information to water turbidity. To assess
the impact of road crossing on channel geomorphology we applied tools of w/d ratio,
channel efficiency and channel asymmetry (A*). At-a-station channel geomorphology
of the river was drastically impacted by the structure of the bridge and its construction
processes. As the river is a dying one, the impulse of road crossing felt to the
downstream insignificant. The impact of road-river crossing on water turbidity
appears significant at the construction site. Non-clearance of debris and soil from
river beds and banks obstructed animal movement along the river banks. In like
environments where robust data forms the foundation, it is recommended to pursue
additional research to identify a mitigation strategy for the way forward.
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INTRODUCTION

Despite several dissimilarities, road networks and river systems have several commonalities.
Both are long and linear transporting features of the landscape (Jackson, 2003). Connectivity is
key to the continued functioning of both systems. Road-stream crossings are inevitable in the
development process of the present world. And intervention with linear stream ecology and
morphology has become a fundamental issue in fluvial-geomorphic and aquatic-ecological
investigations (Biswas et al., 2021). The impact of road-crossing over in-channel and extra-
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channel geomorphology has been studied by several scholars
(Jones et al., 2000; Jackson, 2003; Bouska et al., 2010; Blanton
and Marcus, 2009; Thomaz et al., 2014; Thomaz and Peretto,
2016; Roy and Sahu, 2016; Das, 2019). Road networks affect
fluvial forms and processes in two different directions-laterally
and longitudinally. Roads running parallel to the river
disconnect channels from their floodplains and which alters
the natural fluxes of materials (sediment, nutrients, flood
water), energy and creates obstructions to the roaming of
animals (Junk et al., 1989; Shuangcheng et al., 2005; James
and Marcus, 2006; Liu et al., 2014). On the other hand, in-
channel geomorphology is mainly affected by the stream-road-
crossings and interrupts longitudinal connectivity which is
related to the upstream-downstream linkage and transfer of
matter and energy (Brookes, 1988; Erskine, 1990; Cong et al.,
2014; Roy and Sahu, 2016). Improperly designed river-crossing
structures may cause alternation of stream geomorphology
and create environmental harm to the aquatic habitat (Resh,
2005; Wheeler et al., 2005; Merril and Gregory, 2007; Bouska
et al., 2010). Road-stream crossings affect behavioural
ecology, especially the movement of nocturnal animals
(Murray and St. Clair, 2015), aquatic animals and fish.

Therefore, the objectives of any road-stream crossing
should include the minimum interruption with the natural
fluvial forms and processes along with bridging opposite
banks of the rivers. Rivers themselves, through their
magnitude of channel geometry (channel width and depth)
and processes (erosion, transportation and deposition of
sediment and working and reworking within and outside the
channel) can influence the structural design of road crossings
(Das and Bhattacharya, 2020; Das and Das, 2020). In most
cases of engineering constructions within or across the river
channel, planners’ prime concern is the longevity of the
structure (Li et al., 2020). The concern related to the health
of rivers remains neglected especially in developing countries
(Özmen et al., 2019). So, if the river is of very large magnitude
in terms of its cross-sectional dimension and hydraulics,
then the structures of the bridge and its construction
processes are designed in such a way as to minimise
interference with the channel hydraulics to reduce the
failure risk of the structure (Larrarte et al., 2020). But if the
river is a decaying one with feeble flow, un-proportionately
wide platforms at pier bases are erected within the channel.
Sometimes, construction methods also exert significant
impacts not only on the channel morphology but also on
hydraulics (Das, 2019).

The impact of road-stream crossings on river
hydrogeomorphology in the moribund deltaic Bengal are
reported by Sarkar et al. (2020; 2021), and Biswas et al.
(2021). The construction of bridge piers on raised broad
dias on the river bed and its impact on cross-sectional
channel morphology (channel asymmetry, width/depth ratio),
flow diversion, and bank erosion of Jalangi River was examined
by Das (2019). The change in channel cross-sectional
morphology along with localized impact on flow hydraulics
of the Churni River was estimated by Sarkar et al. (2020).
Interruption to the flow of the Ichhamati River and consequent

in-bed siltation due to the presence of bridge piers have been
reported by Biswas et al. (2021).

Jalangi is amoribund river of deltaic Bengal (Figures 1A–D).
It is a distributary of the river Padma (Ganga) and a tributary of
the river Bhagirathi (Das, 2015b; Das, 2015c). Till the 19th
century, the river would take off its supply from the river
Padma at Jalangi and was navigable throughout the year for
boats of considerably large size. But now the off-take of the
river is completely closed and no supply comes through its own
off-take (Table 1). Since 1874, following the opening of the new
entrance of the Bhairab River, the Jalangi River began receiving

FIGURE 1 | Location of the study. (A) The Bhagirathi River
within India. (B) Bhagirathi-Jalangi confluence and their lower
reaches. (C) Google Earth Pro image showing location of the New
Bridge on the river Jalangi. (D) Google Earth Pro image
showing detailed location of existing four bridges and the 5th
Bridge under construction on the river Jalangi.
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its water supply through Bhairab (Reaks, 1919, P. 54-55).
However, over time, the Bhairab River also experienced a
decline, with its flow nearly ceasing after 2020. The
discharge of the Jalangi River (Table 1) from 1890 to
2009 shows significant fluctuations. This variability could be
due to a combination of actual discharge fluctuations and
differences in measurement methods used by various
authorities. However, the sharp decline observed from
1987 onwards is particularly noteworthy.

The rivermaintains its course, though during two to 3weeks of
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 tributary to the river Jalangi. Bhairab takes off from
the river Padma at Ankhriganj, about 5 km upstream from Hursi
and falls into the river Jalangi at Char Moktarpur in C. D. Block
Karimpur-II (Das and Bhattacharya, 2020). A dying river like
Jalangi is very vulnerable to any interference within its bed and
needs careful consideration for the construction of a bridge over
it. At present, there are nine (including incomplete bridges) bridges
over the river (Table 2). Out of these nine, four bridges are at
Krishnagar (the fifth one, i.e., the third railway bridge, 20 m

downstream to the first railway bridge has been under
construction since 2023), the headquarters of the district of
Nadia. At Krishnagar, 15.5 km upstream from the Bhagirathi-
Jalangi confluence, NH-34 and Sealdah-Lalgola railway line
crosses the river Jalangi. A New Railway Bridge (NRB) was
constructed there in 2012 to host the 2nd track of the railway
line. Another bridge onNH-12 (formerly NH-34) at Krishnagar was
completed in 2023. On 2nd April 2023, the bridge became
accessible for traffic. This is the 4th bridge at the site within a
span of 200m. The pier span, the dais at the base of the piers, and
the construction procedures of this 4th bridge have left a notable
impact on the channel morphology and riverine ecosystem and
are the key concern of the present study. The present study is
designed to seek what imprints are left by this bridge on the
channelmorphology at a station. Howextensively has the channel
morphology altered? Objectives of this present study are
therefore, i) to the dimensions of piers and dias at the bases
within the river bed, ii) to estimate the magnitude of alteration of
the cross-sectional formof the channel by the processesof bridge
construction, and iii) to evaluate the extent of anthropogenic
impacts of bridge construction on at-a-station and downstream
hydrogeomorphology and at-a-station turbidity of the river.

The research delves into a crucial yet underexplored realm: the
impact of bridge construction on the channel morphology of a
dying river like Jalangi. With a meticulous focus on the New
Highway Bridge traversing the river, at Krishnagar, it scrutinizes
the ramifications of such infrastructural interventions. Notably,
the study addresses the pressing concerns surrounding channel
morphology alterations and the resultant effects of construction
processes on water turbidity. This research pioneers an essential
inquiry into mitigating adverse consequences and fostering
sustainable development practices for vulnerable river
ecosystems.

STUDY AREA

Jalangi, translating to “body made of water,” serves as a
distributary of the Ganga River in eastern India
(Figures 1A–C). Originating from the northernmost point of

TABLE 1 | Decline in the discharge of the River Jalangi.

Year Discharge (cusecs) Source of information

1890 100,000.00 Reaks (1919)
1905 46,336.00 Reaks (1919)
1906 53,664.00 Do
1907 46,946.00 Do
1915 52,000.00 Do
1916 47,640.00 Do
1917 54,100.00 Do
1919 31,000.00 Reaks 1919 p.77
1987 16,895.00 IWD
1988 18,652.00 Do
1992 17,938.05 Do
1995 13,396.65 Do
1997 14,705.41 Do
2004 11,371.4 Do
2009 18,386.19 Do

IWWD, Logbook of Irrigation and Waterways Directorate (IWD), Government of
West Bengal.

TABLE 2 | Features of five bridges on the river Jalangi at Krishnagar.

Sl.
Number

Name of the bridge, place and year of
starting

Location of Road
crossings

Latitude/
Longitude

No. of Piers Width/diameter of
Piers

Dais at the base
of piers

1 Old Rail Bridge at Krishnagar
1905

On Sealdah-Lalgola
Railway at Krishnagar

23°24′48´´ N and
88°28′11´´ E

5 (3 within the
channel)

Oval piers 3.95 m Absent

2 New Rail Bridge at Krishnagar
2012

On Sealdah-Lalgola
Railway at Krishnagar

23°24′48´´ N and
88°28′12´´ E

5 (2 within the
channel)

2 m Rectangular
15.25 m ×
10.65 m

3 Dwijendra Setu, named by Honorable
Pūrta& Sarak minister Sri Kshiti Goswami
on 21st July 1995

On NH-34 at
Krishnagar

23°24′48´´ N and
88°28′16´´ E

6 (3 piers within the
wetted channel)

Oval piers,
width 2.5 m

Absent

4 Road Bridge-II
at Krishnagar, 2023

On NH-12 at
Krishnagar

23°24′48´´ N and
88°28′17´´ E

6 (3 piers within the
wetted channel)

Round/Cylindrical
diameter 2.27 m

Rectangular
17 m × 15 m

5 3rd Railway bridge (under construction
since 2023)

On Sealdah-Lalgola
Railway at Krishnagar

23°24′48´´ N and
88°28′10´´ E

Under construction NA NA
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Nadia district, West Bengal, India, at coordinates 24° 05′ 26}N
and 88° 4′ 53″ E, it meanders along a sinuous path with a
sinuosity of 2.67, covering a distance of 233 km before
merging with the Bhagirathi River at Swarupganj (23° 29′23″
N, 88° 28′ 57″ E). Approximately 96 km of its course runs along
the Nadia and Murshidabad district borders, while the
remaining 137 km traverse through the Nadia district. The
stretch from its origin to the confluence with the Bhairab
River at Char Moktarpur village in Nadia district spans
51 km and is characterized as a stagnant channel. Beyond
this point, Jalangi carries water, although with restricted flow
from July to November (refer to Figures 1A–D). During the
monsoon season, for a week or two, the Bhairab River
maintains a flow of 182 km downstream to Char Moktarpur
village. But last two or three years, the offtake of the Bhairab
has been closed and water from the Ganga has not entered the
river. Almost the entire length of the river has been covered
with hyacinth and different kinds of submerged and floating
weeds. We apprehend that, like, an upper reach of 51 km, the
total course of the river will cease to exist within a
few decades.

With a catchment area of 4,300 km2, the river basin
features a gently sloping recent alluvium-filled plain
(Majumder, 1978) dotted with swamps, paleo-channels,
oxbow lakes, and meander scars (Dasgupta, 1997).
These features contribute water to Jalangi through
various tributaries such as the Sialmari River, Bhairab
River, Suti Nala, and Kalma khal. Additionally, overflow
channels like Bhairab khal, Krishna-Rai Khal, Saraswati
khal, and Anjana River help manage excess water during
peak flow periods. The Sealdah-Lalgola railway track and
the National Highway 12 (NH-12, formarly NH-34) run
across the river at Krishnagar, the district headquarter of
Nadia. There are two railway bridges and two highway
bridges at the site. The first railway bridge was
constructed in 1905 during British rule. The second
railway bridge came into function in 2012. The first
highway bridge was constructed at 155 m upstream of
the old railway bridge and the second highway bridge, the
focal theme of the study of this paper, came into operation
on 2nd April 2023 (Table 2).

METHODOLOGY

Generation of Data on Bridge Structures and
Construction Methods
Structures within the river can alter channel morphology, the
most sensitive indicator to the construction of piers and
associated channel scouring and bed deposition. To
address this, precise measurements were taken of the
bridge’s piers and platforms at their bases. Utilizing tools
like auto level and measuring tape, we determined the
diameter of the piers and the length, width, and thickness
of the platforms. This detailed assessment provides
valuable data for understanding how these elements
influence the river’s cross-sectional morphological

dynamics and aids in informed decision-making for
effective river system management.

Cross-Channel Morphometry
Using dumpy level, and accessories we measured width (w),
average depth (�d), wetted perimeter (Pw), and cross-
sectional area (A) at 3 sites of the river Jalangi, one at
upstream, 2nd at downstream and 3rd at the bridge site.
From those data on cross-sections, we calculated the width/
depth ratio (�w/d), hydraulic radius (Rh), and maximum depth
(dmax) of those stations. Using auto-level, dumpy level, and
accessories we also estimated the volume of soil put into
the river bed to facilitate the construction processes of the
bridge (Figure 2).

Channel Asymmetry (A*) is a very ubiquitous property of an
active alluvial meandering channel. We wanted to know to
what extent or not this property of the channel cross-section
has been impacted by the construction of the bridge.
Therefore, the formula as proposed by Knighton (1981) was
applied to detect temporal variation in channel asymmetry
(Equation 1).

A* � Ar − Al

A
(1)

Where Ar and Al are areas of the channel cross-section right
side and left side to the centre line drawn vertically from the
midpoint of the channel width.

A � Ar + Al.

Any perturbation in the channel shape may influence the
efficiency of the channel for carrying its sediment and water.
To what extent or not the efficiency of the channel (Das, 2015a)
responded to the impulse of bridge construction was
estimated using (Equation 2).

Channel efficiency Ec( ) � 2.54

w/�d
× 100 (2)

Where w is the channel width, �d is the average depth of the
channel, and 2.54 is the w/ �d ratio for a semicircular cross-
section of a channel, which has the highest cross-sectional
area for a given wetted perimeter producing maximum Rh.

Water Turbidity
Turbidity at the Construction site, 200 m and 5 km downstream
and 200 m and 2.5 km upstream were measured using Secchi
Disk. The depth of the Secchi Disk was used to find out the
Turbidity in Formazin Nephelometric Units (FNU) (Rasmussen
et al., 2009).

Dsh � 11.123Tbdy−0.637 (3)
where Dsh is the Secchi Depth in feet, and Tbdy is turbidity in

FNU. This equation includes a bias correction factor of 1.01. To
have turbidity in Nephelometric Turbidity Units (NTUs), we used
the Turbidity Conversion Chart [Turbidity Tube Conversion Chart
(usu.edu)] to convert Secchi Disk depth to NTU.
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RESULT AND DISCUSSION

There are a total of nine road crossings over the river Jalangi-
three railway bridges and six roadway bridges. Out of six
roadway bridges, two roadway bridges (one at Karimpur-
Bakshipur and another at Fazilnagar-Aamtala) are left
incomplete and abandoned. Rest four functioning roadway
bridges are–the first one at Radhanagar-Patikabari, the
second one Dwijendralal Setu at Palashipara-Tehatta road,
and the third one Dwijendra Setu at Krishnagar. The fourth
one, subject of present studyis also at Krishnagar which is
located ̴5 m upstream of the Dwijendra Setu and came into
function on 2nd April 2023. Information related to piers is

summarized below (Table 3). Henceforth, this new highway
bridge, the pivot point of this paper, will be called as ‘New
Bridge’ in this present study.

Immediate Impacts of Bridge
Construction Processes
The construction processes of the “New Bridge” created a
great impact on channel morphology within a short period of
5 years (2017-2023). For bridge construction, an earthen
basement of 34 m wide was made and the river bed was
filled with soil first on the right bank side and then on the left
bank side (Table 4; Figure 3).

FIGURE 2 | Google Earth Pro images showing different phases of bridge constructions and interference with the channel morphology. (A)
Image of December 2015 showing soil filling within the channel from the right bank. (B) Image of March 2022 showing soil filling within the
channel from the right bank and diases at the base of the pier are constructed. (C) Image of April 2023 completion of the bridge. Numbers from 1
to 5 written in yellow represents the sequences of bridges on the river (2 and 4 are highway bridges and 1, 3 and 5 are railway bridges).
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TABLE 3 | Dimensions of old and New Highway Bridges.

Item Old road bridge New road bridge

Number of piers 6 6
Number of piers within river channel 3 3
Width of piers (horizontal) 3.95 m 2.27 m (Diameter)
Length of piers (horizontal) 9.30 m 2.27 m (Diameter)
The cross-sectional area of piers 37.2m2 32.35m2

The cross-sectional shape of piers Elliptical Circular
Length of the dais (platform on which pier is based) Nodais 17 m
Width of dais Nodais 15 m
Height of daises above mean sea level (MSL) Nodais Variable

Source: Field survey 2019 and 2023.

TABLE 4 | Volume of soil fill and changes in channel form during construction processes of the bridge.

Date of
survey (i)

Channel cross-sectional area (Ai)
on survey data

The cross-sectional areafilled with soil
(As = A2017 − Ai)

Width of the soil-
fill (w)

Total volume of soil-fill
(As # w)

Soil put along
the bank

16 May 2017 1,139.13 m2 0.00 m2 0.00 m 0.00 m3 -
09 March 2022 528.60 m2 695.68 m2 34.00 m 23,653 m3 Right
15 July 2022 443.46 m2 610.53 m2 34.00 m 20,758 m3 Left

FIGURE 3 | (A) The volume of soil fill for facilitating construction processes is being estimated by Shrabani Das (co-author) and her
classmate. (B) The cross-sectional morphology of the channel downstream of the 3rd railway bridge is beingmeasured. (C) Awide yellow arrow
points towards the right bank, showing a dias well above the water level of the channel as of 20.07.2024. Notably, the earth-filling from the bank
to the dias has partially closed the channel. The redwide arrow points to the pier without a dias of the old bridge and the flow surrounding the
pier. Dotted yellow arrows indicate the hyacinths stuck to the dias at the base of the piers of the new bridge.

Earth Science, Systems and Society | The Geological Society of London October 2024 | Volume 4 | Article 100996

Das et al. Road Crossing



Due to the soil filling aimed at facilitating construction, over
half of the channel width was alternately closed on both sides,
resulting in a significant change in the cross-sectional profile of
the river (Figure 4A). In 2017, the construction of the New
Highway Bridge began involving the putting of soil for the
approach road to the pier site. At that time, the cross-sectional
area of the channel was measured at 1,139.13 m2. During that
period the channel was negatively asymmetric (A* = −0.18)
meaning the main flow was along the left bank. Soil filling
process also narrowed down the channel.

River engineering has led to significant changes in Italian
rivers, with Surian and Rinaldi (2003) observing channel widths
decreasing by up to 50% or more. Although narrower channels
are generally associated with increased scouring (Roy and
Sahu, 2017), this was not the case for the Jalangi River.
This absence or negligible scouring is attributed to the

river’s stagnant nature, which has diminished its
erosive capacity.

For the construction of the New Bridge, a total of 23,653m3 of
soil was deposited into the river. In the initial phase of
construction, surveyed in March 2022, the soil was placed on
the right bank. On 09.03.2022, it was observed that the in-bed soil
filling on the right side increased the asymmetry of the hydraulic
geometry of the flowing channel by 1.56 times (A* = −0.28).
Comparing this to the channel geometry of the previous channel
in 2017, the A*was −0.97. In July 2022, the river flowwas directed
along the right bank. During the second phase, surveyed on July
15, 2022, after a four-month interval, the hydraulic geometry of the
flowing channel exhibited positive asymmetry (A* = 0.18).
Considering channel geometry, the A* value was 0.81 on 15th
July 2022. During this phase, construction of the pier along the left
bank was underway, involving the deposition of 20,758m3 of soil

FIGURE 4 | Temporal Changes in cross-sectional profiles of the river Jalangi. (A) Soil fill for the construction process and changes in the
cross-sectional form of the channel at the construction site. (B) Temporal Changes in cross-sectional profiles 100m upstreamof the New bridge
of the river Jalangi. Riverbed levels on two different dates:March 9, 2016 (in black) andMarch 9, 2022 (in brown). (C) Temporal Changes in cross-
sectional profiles 400 m downstream of the New bridge of the river Jalangi. The figure compares the riverbed levels on two different dates:
March 9, 2016 (in brown) and March 9, 2022 (in black).
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into the river bed on the left bank side. This rapid anthropogenic
impact on channel geomorphology during bridge construction in
the deltaic region of West Bengal has been documented by Das
(2019), Das et al. (2020), Das and Bhattacharya (2020), Das and
Das (2020), and Sarkar et al. (2020). However, as of January 2023,
the channel geomorphology at the “New Bridge” site differs
significantly from that of May 2017, March 2022, or July 2022.

Upstream Impact of Road Crossing on
Channel Morphology
The Figure 4B shows the cross-sectional profile of the river at a
location 100 m upstream from the bridge site. It compares the
riverbed levels on two different dates: March 9, 2016 (in black)
and March 9, 2022 (in brown). The water level is marked at
4.112mwith a blue dashed line (9.3.2022). The cross-sectional
profiles from both dates are very similar, indicating minimal
change in the riverbed’s shape over the 6 years. A* calculated
for both the dates are −0.037 and −0.033 respectively. These
suggest that the bridge construction might not have
significantly altered the overall form of the river cross-
section at this location.

The minor deviations between the two profiles could be
attributed to natural sedimentation and erosion processes. The
consistent profile indicates that the river channel upstream of
the bridge has remained stable. The construction of the bridge
does not appear to have significantly altered the upstream
cross-sectional profile of the river.

Downstream Impact of Road Crossing on
Channel Morphology
The inauguration of the second railway bridge in 2012 had a
profound impact on the channel morphology at different
stations, causing significant disruption to the river’s flow. The
mid-channel dais, situated at the base of a pier, played a pivotal
role in altering the hydraulics of the river. During the floods of
that year, the mid-channel dais compelled the flow to divert
along the left bank, leading to substantial failure of the left bank
approximately 50 m downstream of the bridge (Das, 2019). The
alteration in the river’s cross-sectional form and flow pattern
was notable because, in 2012, the Jalangi River received water
from the Padma River for several weeks. However, as observed
by the authors of this paper, by 2022, this duration had
decreased to just three to four days, and by 2023, it was only
2 days. As a result, the river did not have enough force to create a
significant downstream channel signature in response to the
interference caused by the bridge’s construction.

A cross-sectional measurement taken 400 m downstream of
the bridge revealed no significant difference between the pre-and
post-bridge forms of the channel (Figure 4C). It compares the
riverbed levels on two different dates: March 9, 2016 (in brown)
andMarch 9, 2022 (in black). Thewater level ismarked at 4.112m
with a blue dashed line (9.3.2022). The cross-sectional profiles
from both dates are very similar, indicating the minimal change in
the riverbed’s shape over the 6 years. A* calculated for both the
dates are −0.0255 and −0.0257 respectively. Lagasse et al. (2012)

and Das (2019) proposed that lateral and vertical scouring lead to
alterations in channel morphology downstream of a bridge site.
However, since the Jalangi River is no longer connected to or fed
by the PadmaRiver, it lacks the necessary force to cause scouring
to alter its channel form. As a result, the bridge’s construction
hasn’t noticeably changed the river’s shape downstream.

Construction Processes and Water Turbidity
The turbidity of water is instantly and very highly controlled by the
construction processes. At the construction site, it was
recorded >250 NTU whereas, 200 m and 2.5 km upstream and
200 m and 5 km downstream, the result was 7.77 NTU, 0.72 NTU,
and 0.55 NTU, 1.88 NTU respectively. The 7.77 NTU at Kadamtala
Ghat (bathing place) may be the result of the processes of idol
immersion. Fishermen experienced negligible catch at the
construction site. Kuşku et al. (2018) attributed negligible catch
to the disturbance caused by the construction processes,
specifically the irritating sounds and vibrations. Fish tend to
avoid the construction site due to these disturbances.
Furthermore, the adverse impacts of construction processes on
aquatic wellbeing go beyond just the disturbance. High turbidity
levels,measuredat greater than 250, andan increased presence of
suspended solids can have detrimental effects on aquatic life.
These conditions may lead to issues such as clogging fish gills
and hindering the filter-feeding mechanisms of other aquatic
creatures (Lowe et al., 2015; Rodrigues et al., 2023). Moreover,
the elevated turbidity levels can impede visibility in the water. This
complication makes it challenging for predators to effectively
search for prey. It creates an ecological imbalance, affecting
the natural predator-prey dynamics in the aquatic ecosystem in
the short run with adaptation-induced evolution in the long run
(Utne-Palm, 2002; Hansen & Dragoi, 2011; Ehlman et al., 2015). In
the context of River Jalangi, few communities like crabs and fishes
at higher trophic levels (e.g., Ompok pabo, Wallago attu,
Eutropifchthys vacha, etc.) depending on the smaller fish
species (e.g., Labeo bata, Puntius sarana, Amblypharyngodon
mola, etc. Khan & Sarkar, 2017) and other aquatic micro-
organisms (e.g., Algae, amoebas, euglena, plasmodium, slime
moulds) face difficulty for catching their prey for the short
spatial (~15 km) and temporal scale (~2 years). Thus, long-
term species evolution is not the outcome for this stretch of
the Jalangi River. DeVore et al. (1978) conducted a study that
reported a significant adverse impact of red clay turbidity
specifically on salmon reproduction (Lloyd, 1987). This finding
highlights the broader consequences of turbidity on the
reproductive processes of important aquatic species (Lloyd,
1987), underlining the ecological importance of addressing and
mitigating these issues in construction sites near water bodies
(Järvenpää et al., 2019).

Careful consideration for the construction of bridges over
deteriorating rivers, with a focus on river health and the longevity
of the bridge, are essential. Emphasis should be placed on
several key considerations to ensure the success and
sustainability of such projects. When planning bridge
construction over deteriorating rivers, prioritizing river health is
crucial. Assessing and addressing the ecological wellbeing of the
river should be integral to the project design and execution. This
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involves considering the impact of construction activities on
channel form (Sarkar et al., 2020), water quality, aquatic life,
and overall river ecosystem health (Islam et al., 2023).

It is strongly recommended to ensure that the base of the
bridge piers is not made on dias. The presence of dias at the
base of piers can pose a serious obstacle within the channel
(Das, 2019), affecting both the natural flow of the river and the
movement of aquatic organisms (Wang et al., 2023). However,
the third railway bridge (Figure 5), which has been under
construction since 2023, is also designed to include a dias
at the base of the piers.

Earth or soil placed in the river during construction to
facilitate the building process should be diligently removed
once construction is completed. Leaving construction debris in
the river can have adverse effects on water flow (Das, 2019),
sedimentation, and overall river health. Responsible disposal
practices should be employed to minimize environmental
impact. The negligence of removing construction debris
from the Jalangi River by the construction agency was
brought to the attention of the National Highway Authority
of India (NHAI) by “Save Jalangi,” and other activist groups. As
a result of this initiative, in June 2024, KCC BildconPvt. Limited
removed earth and concrete slabs from the riverbed and
banks (Figure 6).

After the bridge construction, it is imperative to keep animal
corridors on both sides of the river clear. Bridges can
sometimes disrupt natural migration patterns and habitats
for wildlife (Xia et al., 2007; Lee et al., 2012; Okita-Ouma
et al., 2021). Fox (Vulpes bengalensis), Jackles, Mongoose,
Monitor lizards, and Civets are some animals that live and
move along the Jalangi river banks. Ensuring unobstructed
pathways for these animals helps maintain ecological balance
and supports the biodiversity of the surrounding area. Since the
inauguration of the ‘New bridge’, the animal corridor has been

FIGURE 5 | The third railway bridge (the fifth bridge at Krishnagar)
downstream of the first railway bridge is under construction. (A)
Towards the left bank. Arrow indicating piers. (B) Towards the right
bank. Photo captured by Sayan Hazra on 30.08.2023.

FIGURE 6 | Post-construction removal of soil and debris from the river bed and banks by NHAI. (Curtsy: The Telegraph Online, 02.07.2024).
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obstructed by the dumping of concrete slabs and soil. After
repeated petitions by various environmental activist groups,
the soil and debris were finally cleared from the riverbed and
the area around the abutments in June 2024 (Figure 6). This
obstruction is likely a short-term issue. However, it could have
had long-term impacts, as seen with the railway bridge. These
potential long-term impacts were avoided because
environmental activists persistently pressured the authorities.

A holistic approach that integrates river health, pier base
integrity, responsible debris removal, consideration for animal
corridors, and preservation of the original channel form is
essential for sustainable and environmentally conscious
bridge construction over deteriorating rivers.

CONCLUSION

Emphasizing the New Highway Bridge in Krishnagar, the study
investigates the impact of bridge construction on channel
morphology and turbidity of the Jalangi River. This research
pioneers efforts to address concerns and promote sustainable
development practices for vulnerable decaying rivers. River
Jalangi is a dying distributary of the river Padma, literally
detached from the feeder channel except for very few days a
year. Therefore, anthropogenic interference with the river channel
keeps substantial imprints on the channel shape and cannot
absorb the stimulus by active reshaping processes. The New
Bridge on NH -12 and its construction processes have changed
the at-a-station channel geomorphology of the river Jalangi.
Width/depth ratio, channel asymmetry, hydraulic radius and
channel efficiency changed significantly within a short period
of construction. It is concluded that the impact of the road
crossing on channel geomorphology is not felt on 200 m
upstream and 400 m downstream. The turbidity of the river
increased several times at the construction site during the
period of construction. As the river is sluggish one without any
flow, at 200 m and 2.5 km upstream and 200 m and 5 km
downstream, turbidity is much less in comparison to the
construction site. In summary, our research lays a groundwork
for future inquiries and enhances comprehension of the
relationship between road crossings and river health within the
realms of applied geomorphology. The limitations include the
focus on a single bridge and potential variations in channel
morphology. Further research should explore the lasting effects
of anthropogenic interventions, like bridge construction, on dying
rivers. Investigating broader spatial and temporal scales can

provide insights into cumulative impacts on river health,
guiding more holistic conservation strategies and sustainable
development practices.
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