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Monitoring Total Suspended Solid Concentration and Shoreline Dynamics
Using Sentinel-2 Imagery in 2015-2021
Lia Novianti Ni’amah, Nurhadi Bashit, LM Sabri, Abdi Sukmono, Farouki Dinda Rassarandi

Abstract

Human  activities  in  the  Juwana  Estuary  impact  increasing  sedimentation,  including  industry,  �sh  processing,  ponds,  and
settlements. Increased sedimentation every year can lead to the formation of new land. In the long term, sedimentation will
impact shoreline changes due to the formation of new land. This study aims to determine changes in Total Suspended Solid
(TSS) concentration and shoreline values in the Juwana River Estuary. Increased sedimentation can be indicated based on water
turbidity and TSS values—an effective method for observing TSS and coastline using remote sensing. The data for this study
uses Sentinel-2 imagery. The TSS processing algorithm uses Laili, Liu, and C2RCC. TSS results using the C2RCC algorithm show
the best regression results between image TSS and in situ TSS with an R2 of 0.721 compared to other algorithms. In 2015-2018
the average TSS value decreased by 2.303 mg/l. Processing results show the largest TSS reduction value of 12.466 mg/l on the
Juwana Coast. The TSS value in 2018-2021 shows an average decrease of 4.447 mg/l; the largest decrease, with a value of 19.3
mg/l, is in the Batangan Coast. The coastline is extracted from image data using the Normalized Difference Water Index (NDWI)
algorithm. In 2015-2018 changes in the coastline were dominated by abrasion, covering an area of 35.2348 ha with a maximum
distance of 143.78 m. In 2018-2021 changes in the coastline were dominated by abrasion, covering an area of 10.28224 ha with
a maximum distance of 53.23 m. It can be interpreted that a decrease in TSS indicates a decrease in sedimentation, causing
increased abrasion around the coastline.
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Human activities in the Juwana Estuary impact increasing sedimentation, 

including industry, fish processing, ponds, and settlements. Increased 

sedimentation every year can lead to the formation of new land. In the long 

term, sedimentation will impact shoreline changes due to the formation of 

new land. This study aims to determine changes in Total Suspended Solid 

(TSS) concentration and shoreline values in the Juwana River Estuary. 
Increased sedimentation can be indicated based on water turbidity and TSS 

values—an effective method for observing TSS and coastline using remote 

sensing. The data for this study uses Sentinel-2 imagery. The TSS processing 

algorithm uses Laili, Liu, and C2RCC. TSS results using the C2RCC 

algorithm show the best regression results between image TSS and in situ 

TSS with an R2 of 0.721 compared to other algorithms. In 2015-2018 the 

average TSS value decreased by 2.303 mg/l. Processing results show the 

largest TSS reduction value of 12.466 mg/l on the Juwana Coast. The TSS 

value in 2018-2021 shows an average decrease of 4.447 mg/l; the largest 
decrease, with a value of 19.3 mg/l, is in the Batangan Coast. The coastline 

is extracted from image data using the Normalized Difference Water Index 

(NDWI) algorithm. In 2015-2018 changes in the coastline were dominated 

by abrasion, covering an area of 35.2348 ha with a maximum distance of 

143.78 m. In 2018-2021 changes in the coastline were dominated by 

abrasion, covering an area of 10.28224 ha with a maximum distance of 

53.23 m. It can be interpreted that a decrease in TSS indicates a decrease in 

sedimentation, causing increased abrasion around the coastline. 

How to cite: Ni’amah, L. N., Bashit, N., Sabri, L. M., Sukmono, A., & Rassarandi, F. D. (2023). Monitoring Total Suspended Solid 
Concentration and Shoreline Dynamics Using Sentinel-2 Imagery in 2015-2021. Jambura Geoscience Review, 5(2), 86-97. 

doi:https://doi.org/10.34312/jgeosrev.v5i2.19613 

1. INTRODUCTION  

River estuaries have an important role as shipping lanes connecting rivers and seas which are 

areas of water bodies where seawater and river water merge (Purnawan et al., 2012). The 

accumulation of natural processes and human activities causes the sedimentation process to change 

the coastline (Paena, 2008). The estuary of the Juwana River is one of the river mouths where there 
are various human activities. The Juwana River estuary is used by residents through ponds, 

settlements, fish processing industries, shipping lanes, and fishing activities (Indriananingrum et 

al., 2016). This land use has high economic value but affects the aquatic environment because of 

the area's high activity. Periodic observations are important for observing environmental problems 

in the waters of the Juwana Estuary. 
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