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Abstract: This study aims to develop a regional algorithm for monitoring and retrieval of total suspended matter concentration (C ) using in-TSM

situ C  data, in-situ remote sensing reflectance (R ) data and Sentinel 2 MSI data on Hooghly River. The field measurements were carried for TSM rs

20 stations using Satlantic Hyperspectral Ocean Colour Radiometer (HyperOCR) and water samples were also collected at a depth of 0.5m 
from April to May 2018. The concentration of total suspended matter varies from 132 to 540 mg L . The calibration was done for 70% of the data -1

between in-situ C  and in-situ remote sensing reflectance and the remaining 30% of the data is used for in-situ validation. The in-situ TSM

validation result shows the band combination of B7/B2 has higher fitting. For satellite validation, Sentinel 2 Multispectral Instrument (MSI) 
satellite data applies to the in-situ validation models to the retrieval of C , which also confirms the band ratio of B7/B2 gives a good correlation TSM

with R =0.75. The study shows, the applicability of Sentinel 2 MSI data for retrieval of C  in Hooghly River, Kolkata. The Sentinel 2 MSI B7/B2 2
TSM

is highly recommended for mapping a higher concentration of suspended matter in the study area, respectively.
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In optical remote sensing, the water is classified into the 

case I and case II water. The case I water is dominant of 

phytoplankton, which is specifically for the open ocean. The 

case II water is significantly dominated by the chlorophyll-a 

concentration (Chl-a), total suspended matter concentration 

(C ) and coloured dissolved organic matter (CDOM). TSM

Mostly inland water bodies, estuary and its coastal areas 

come under case II water. The importance of understanding 

the optical properties of Case II water is necessary for 

monitoring and protecting the aquatic environment (Avinash 

et al 2012). Among all optically active substance, the 

concentration of total suspended matter plays a major role 

because of its impact in the light transmission, transportation 

of minerals and nutrients, contamination and deposition of 

sediments in water bodies. 

In specific at case II water, anthropogenic and man-

made activities may dominate the C  distribution pattern. TSM

The C  values are spatially heterogeneous and temporally TSM

dynamic in all water bodies. Therefore, obtaining the result of 

C  at high spatiotemporal level helps to understand the TSM

driving force of the water bodies and further for maintaining 

the aquatic ecosystem. Even through field and lab-based 

measurements can provide more accurate results however, it 

is costly and may not possible for more temporal and spatial 

analysis. In opposite to that, the satellite remote sensing is 

used to provide an economic approach for monitoring the 

water constituents (Merina 2017). Bhaskaran et al (2014) 

encountered a high sedimentation issue that requires 

intermittent support by the method of dredging. 

Ramakrishnan et al (2013) results show the increase of 

sediment concentration will increase the water-leaving 

radiance in the Gulf of Cambay. In a satellite-based ocean 

colour remote sensing, Sentinel-2 MSI data is used in optical 

studies of water because of its least spatial resolution. 

Sentinel-2 MSI satellite around the sun-synchronous polar 

orbit can provide a better spatial resolution of 10, 20 and 60m 

and a temporal resolution of 2 to 5 days. Sentinel-2 MSI 

satellite data set is employed to retrieve the total suspended 

matter concentration value in a turbid estuary (Liu et al 2017). 

Dornhofer et al (2016) have processed the Sentinel-2 

MSI satellite data for the analysis of optically active 

substances over the inland water shows the acceptable 

result. Gernez et al (2015) retrieved the C  from Sentinel -2 TSM

MSI data in the turbid estuary region. Manzo et al (2015) 

results show the accuracy of Sentinel 2 MSI satellite data for 

obtaining the optically active substances in the Italian Lakes 

by using the bio-optical model. Kutser et al (2016) used the 

Sentinel-2 MSI data to retrieve C  and it is observed to be TSM

more beneficial than Landsat 8 OLI for black lakes. The 

universal algorithm for the retrieval of the C will not be TSM 

applicable for all study areas (Pradhan et al 2005). So the 

regional based algorithm is required for a more accurate 

model. To develop the regional algorithm for retrieval of C , TSM

the empirical algorithm was created between band ratio of in-

situ Remote sensing reflectance (R ) and in-situ C .rs TSM

The objective of this present study in the Hooghly River, 
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