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ABSTRACT 

Active Microwave Remote Sensing (MWRS) is used to monitor the ecological imbalances in the lake. The MWRS uses the C- band Synthetic 
Aperture Radar (SAR) sensor to transmit a vertically polarized signal and either receive it in vertically or horizontally polarized (VV or VH) form. 
The SAR sensor records the interaction of its transmitted signal with surface water in the form of the backscattering coefficient (σ0), which is the 
monitoring parameter. In the present work, 14 distinct surface water of lakes are monitored with the SAR data from Sentinel –1. All downloaded 
Sentinel–1 SAR datasets are for the post-monsoon month i.e., October 2021.  Pre-processing and image processing of the Sentinel–1 SAR dataset 
were performed for the retrieval of the maximum, minimum, and mean σ0 values in VV and VH polarization for the distinct lakes. The comparative 
study of maximum and minimum σ0 for the VV and VH polarization shows that the VV polarization mode is more sensitive to surface water changes. 
The maximum and minimum mean σ0 values in the VV polarization mode among the distinct lakes are found to be -17.08 dB and -24.18 dB, 
respectively. The present work analyzes the σ0 values for these lakes and provides a new light on the causes in their fluctuations.  
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INTRODUCTION 

The existence of human civilization has always been greatly 
dependent on the surface water bodies that surround it. The 

lake, forming water bodies influence the climate in its area 

and plays an important role in maintaining and balancing its 
ecosystem. Measures to protect the lakes and our natural 
resources are of prime concern. To keep our lakes healthy 
and unpolluted by natural and human activities, it is 

important to monitor them (Balasubramanian, 2013).  

 Active microwave remote sensing (MWRS) is widely used 
to monitor the earth’s surface as it provides data day and 
night and in all weather conditions. The Synthetic Aperture 
Radar (SAR) mounted on spacecraft or aircraft is a 

significant tool in active microwave remote sensing. The 
SAR sensor transmits a vertically polarized signal and either 
receives it in vertically or horizontally (VV or VH) 
polarized form. The SAR sensor records the interaction of 

its transmitted signal with earth terrain in terms of the 
backscattering coefficient. The parameter to be ‘monitor’ is 
the backscattering coefficient, also known as sigma0 (σ0).  

The backscattering coefficient (σ0) is a dimensionless 

quantity representing the radar cross-section (m ) of a given 

pixel on the ground per unit physical area of that pixel (m ) 

and expressed in decibels dB (Ulaby et al., 1986). The 
backscattering coefficient σ0 depends upon the sensor 
property that is the frequency, the polarization state, the 

angles of incidence of the transmitted signal, and the surface 
properties, that is the complex dielectric constant of the 
target (water in the present case) and the surface roughness.  

The detection and seasonal monitoring of the backscattering 
coefficient of various terrain entities such as soil, urban and 

rural area vegetation, lakes and wetlands, etc., for C-band 

microwave frequency has been carried out by various 
researchers (Guccione et. al., 2016; Huang et al., 2018; 
Carreño Conde and De Mata Muñoz, 2019; Chen et al., 
2020; Desai et. al., 2020; Barasa and Wanyama, 2020; 

Abazaj  and Hasko, 2020; Kumar, 2021). Instead of 
monitoring a lake over a seasonal period, a novel attempt is 
made in the present study to monitor the backscattering 
coefficient of the 14 distinct lakes for a specific period i.e., 

in the post-monsoon month of October 2021 using the C-
band Sentinel-1 data.  

      From the classification methods of lakes, lakes are 
classified as freshwater, brackish, or saline lakes based on 
their water chemistry (salinity). The exchange between 

geological forces and climate leads to natural lakes. Most of 
the natural lakes are in the mountains of northern-eastern 
India. The glacial precipitation provides an adequate supply 
of water to overcome evaporative and seepage losses and 

keep the water in the lake year-round. Natural and 
freshwater lakes are with a low concentration of dissolved 
salt and other minerals. The concentration of dissolved salts 

and minerals is significantly high in the saline/Salt Lake. 
The concentration of dissolved salt in brackish lakes is in 

between freshwater and saline lakes. Artificial lakes are 
man-made lakes primarily built for industrial use and 
hydroelectric power generation (Bhateria and Jain, 2016). 


