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BACKGROUND OF THE STUDY
Bishkhali River is

- Located in the south-central part of Bangladesh.

- One of the distributaries of the Lower Meghna River
- Discharged directly at the Bay of Bengal

- Recognized for its

a) Tidal characteristics

b) Increasing rate of salinity concentrations

c) Formation of bars

d) Shifting of thalwegs

e)Bankline erosion-deposition

Map of Bishkhali River
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Bishkhali River Map (using Arc GIS 10.7)
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(Source: Google Image)
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STUDY AREA AND OBJECTIVES OF THE STUDY
Study Area:

» Jhalokati Sadar to Patharghata Upazila.

» Reach Length 93 Km.

« Flows through Jhalokati Sadar, Rajapur, Kathalia, Bamna, Betagi and Patharghata upazilas.
« Falls into the Bay of Bengal.
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Study Area Map (using Arc GIS 10.7)
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Objectives of the Study:

= To perform salinity analysis at different locations of the Bishkhali River using historical
salinity concentration data.

= To develop a salinity model using the HEC-RAS 1D model for the Bishkhali River and
assess the salinity condition under different scenarios.
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METHODOLOGY AND DATA COLLECTION

Methodology
Study Approach:
‘ Background study on salinity analysis of Bishkhali River ‘
s l Y
Literature review
\ T )
Data Collection : bathymetry data, water level data, discharge data,
salinity concentration data at different stations
Analysis of data
[ 4
Historical Salinity ‘ Salinity model ‘
analysis
! - ¢ :
) ,/Hydrodynamic model\,
Historical Salinity ' and Salinity model
analysis by plotting setup, simulation
(salinity concentration calibration, validation
data vs tidal water by HEC-RAS 1D model
level data) for a fixed and Salinity
hour interval from concentration
1990 to 2020 with prediction for
Excel ) '\2030,2050 and 2080./'

. /

‘ Result and conclusion |

Development of Salinity Model Using HEC-RAS-1D:
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Processing of Hydrodynamic Modeling

Geometric Data Processing (Bathymetry Model)

Set Upping Boundary Condition for Study Area

Calibration of Hydrodynamic Model

Validation of Hydrodynamic Model

Processing of Water Quality Modeling

Calibration of Water Quality Modeling

Validation of Water Quality Modeling

Model Set-up:
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Hydrodynamic model set-up using HEC-RAS

https://agu2022fallmeeting-agu.ipostersessions.com/Default.aspx?s=90-03-71-4F-F7-5D-80-AE-28-F6-05-E0-A7-B8-BC-D1&pdfprint=true&guestvie...  8/37



12/27/22, 11:26 PM AGU - iPosterSessions.com

_— o ity o
o Tracee | [l -
o 6 Soncng 1060l NELEN e W) ol Lol 04k LIS
Wemmldlegh: by e |  Feslfes
om Tk o/ W) o

Legend | -

( W Cells

a
“

R AL AT b |

Water quality model set-up using HEC-RAS

Data Collection
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Data Type

Satellite Images

Water Level
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Data Source

USGS (30m

resolution)

BWDB
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Tertiary Data
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BWDB
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DATA ANALYSIS AND RESULTS

Historical Salinity Concentration Data Analysis:

Salinity Concentration Vs Time (SW37, Jhalokati
Sadar, Bishkhali River, Jhalokati District)
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Salinity Concentration Vs Time (SW39,
Patharghata, Bishkhali River, Barguna District
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Calibration of Hydrodynamic Model at Bamna Upazila (SW37.5) for July 2020:
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Water level Calibration graph (SW 37.5, Bamna
Upazilla, Bishkhali River, Barguna District, July 2020)
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Water level Regression Analysis (SW 37.5, Bamna
Upazilla, Bishkhali River, Barguna District, July
2020)
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Validation of Hydrodynamic Model at Bamna Upazila (SW37.5) for March 2020:
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Water level Validation graph (SW37.5, Bamna Upazilla,
Bishkhali River, Barguna District, March 2020)
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Water level Regression Analysis(SW37.5, Bamna
Upazilla, Bishkhali River, Barguna District, March 2020)
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Calibration of Salinity Model at Bamna Upazila (SW37.5) for 2020:
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Salinity Concentration Calibration graph( SW37.5,Bamna
Upazilla, Bishkhali River, Barguna District, 2020)
D=110m?/s

1200

® observed Salinity ——Simulated Salinity (D=110)

1000

800

600

400

| Salinity Concentration(mg/L) |

200

https://agu2022fallmeeting-agu.ipostersessions.com/Default.aspx?s=90-03-71-4F-F7-5D-80-AE-28-F6-05-E0-A7-B8-BC-D1&pdfprint=true&guestvie... 18/37



12/27/22, 11:26 PM AGU - iPosterSessions.com

Salinity concentration Regression Analysis(SW37.5, Bamna
Upazilla, Bishkhali River, Barguna District, 2020)
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Validation of Salinity Model at Bamna Upazila (SW37.5) for 2019:
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Salinity Concentration Validation graph (SW37.5,Bamna
Upazilla, Bishkhali River, Barguna District, 2019)
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Salinity concentration Regression Analysis(SW37.5,
Bamna Upazilla, Bishkhali River, Barguna District,

2019)
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Salinity Analysis for Different Scenarios at Bamna Upazila (SW37.5) due to Sea
level rise:
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Salinity Analysis for Different Scenarios at Betagi Upazila (SW38) due to Sea
level rise:
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Simulated salinity concentration in 2020, 2030, 2050 and 2080
(SW37.5 Bamna Upazilla, Bishkhali River, Barguna District)
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Simulated Salinity Concentration in 2020, 2030, 2050, and 2080 (SW37.5 Bamna Upazilla,
Bishkhali River, Barguna District)
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Simulated salinity concentration in 2020, 2030, 2050 and 2080
(SW38 Betagi Upazilla, Bishkhali River, Barguna district
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Simulated Salinity Concentration in 2020, 2030, 2050, and 2080 (SW38 Betagi Upazilla,
Bishkhali River, Barguna District)

Salinity 2080 |

9.45% 15.77%
18.44% 23.99%
28.48% 31.84%

Salinity concentration increased in 2030, 2050, and 2080 in percentage for both Bamna
Upazilla and Betagi Upazilla
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CONCLUSIONS

o For having a significant salinity concentration value, the Bishkhali River is considered to be
a saline river.

o From salinity model analysis, impacts of climate change over salinity concentration are
simulated for 2030, 2050, and 2080. From this analysis, it can be observed that salinity
concentration increases due to sea level change every year.
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LIMITATIONS AND RECOMMENDATIONS

Limitations

« Non-availability of full-year cycle daily discharge data.
« Non-availability of daily salinity concentration data.

Recommendations

= There are other challenges due to climate change such as upstream flow changes,
temperature changes, and other parameters that were not considered. If all other
parameters were considered, a more accurate simulation could be done.

= This study is limited to the impact of the main branch only. For better results, its other
tributary, and distributary branches should be considered.

= If calibration and validation were done both in the hydrodynamic model and the water quality
model during different seasons, we would have got a more appropriate value.

[P

= Different Manning’s ‘n’ can be used for right, bed and left bank.
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ABSTRACT

Bishkhali River is one of the major Rivers in the south-central region of Bangladesh, which originates from
Sugandha River and falls into the Bay of Bengal. It passes through Barishal, Jhalokati, and Barguna districts. This
River plays a vital role to ensure the supply of fresh water for agricultural and household purposes for the local
people. Moreover, The River provides inland navigational facilities to many people. For having a connection with
the Bay of Bengal, The River has some tidal characteristics and an increasing trend of salinity concentration. In
this study, salinity model is developed by using HEC-RAS model with the help of different types of data which
were collected from BWDB (Bangladesh Water Development Board) and other Tertiary data sources. The
hydrodynamic model is calibrated and validated using the water level data of July 2020 and March 2020
respectively. Model simulated water level values showed good agreement with the observed water level values for
Manning’s roughness coefficient as 0.015. Then, water quality model is calibrated and validated using the salinity
concentration data of 2020 and 2019 respectively. For water quality model calibration and validation, the value of
dispersion coefficient is 110m?/s which gives an approximate match between observed salinity concentration data
and model simulated salinity concentration data. After developing salinity model, salinity concentrations have
been predicted for 2030, 2050, and 2080 at Bamna and Betagi Upazilas due to sea level rise. The percentage
increase in salinity concentration in 2030, 2050, and 2080 by considering 2020 as the base year are 9.45%,
18.44%, and 28.48% respectively at Bamna Upazila. For Betagi Upazila these percentages are 15.77%, 23.99%,
and 31.84% in 2030, 2050, and 2080 respectively. This research will help the local authorities to ensure the
suitability of The River water for agricultural and household purposes in upcoming years and to take other
necessary steps against sea level rise impacts.
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