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Abstract: Microwave remote sensing playing significant role especially where optical remote sensing and climate influence the data 
acquisition.SCATSAT-1 scatterometer launched by ISRO offers data in Ku band with SH and SV polarizations. Brightness temperature (BT) or 
radiance temperature is defined as the measurement of radiance released from atmosphere towards satellite sensor and is measured in 
temperature units similar to blackbody. The present study focuses on development of Multi-polarized difference index (MPDI) for rice crop. 
SCATSAT-1 derived BT and NDVI has been used to perform this study. The correlation between MPDI and NDVI is 0.84 for rice crop. The 
results shows that the MPDI influenced by the moisture. Therefore, it is concluded that MPDI will provide significant stats to testify and see the 
response of rice crop in horizontal, vertical polarization and temperature environment.
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Brightness temperature (BT)or radiance temperature is 

defined as the measurement of radiance released from 

atmosphere towards satellite sensor and is measured in 

temperature units similar to blackbody. Microwave passive 

radiometer sensor measures antenna temperature and the 

Earth's Brightness temperature.BT is used in various remote 

sensing platforms to monitor sea surface temperature, vapour, 

wind, and precipitation (Chaube et al 2019, Palakuru et al 

2019a). Microwave radiometer observations with low 

frequencies have been studied hugely due to their potential to 

penetrate into the soil and collection of target information. 

Studies showed that by applying appropriate vegetation, 

dielectric constant, and surface roughness properties and is 

possible to retrieve precise information from BT. SCATSAT-1 is 

launched in 2016 by Indian Space Research Organisation, 

which offers three products, namely sigma-0, gamma-0, and 

BT(EUMETSAT OSI SAF 2018, Palakuru et al 2019b). 

SCATSAT-1 has Ku band real aperture radar and it operates at 

13.55 GHz frequency. SCATSAT-1 provides data in 

microwave region of Electro Magnetic Radiation (EMR) 

spectrum with no image of target and only with backscatter 

value of target. This satellite data provides sigma-0, gamma-0, 

and BT in horizontal and vertical polarizations (Shimada et al 

2005, Palakuru et al 2018).  is the scientific name Oryza sativa

of rice crop. Rice crop plays vital to minimise food scarcity in 

most of the countries in the world. Asia is the most consumed 

and producing of rice products in the world. China, India and 

Bangladesh are in top list of rice producing countries in Asia. 

Therefore, due to significance of rice crop among the food 

crops, it is important to perform various crop growth studies 

which improve availability of information or infrastructure for 

government policy makers and researchers for effective 

decision making. The present study focus on developing MPDI 

for rice crop and understanding influence of BT on rice crop.

MATERIAL AND METHODS

In the current study, Ku band radiometry has been used. 

Ku band sensor receives and calculates surface emitted 

energy range from 12 to 18GHz. The microwave sensors 

have potential to receive emitted power from target surface 

precisely. Emissions from crop will be influenced by angle of 

incidence, surface properties, and polarization. The 

backscatter of wave energy from target feature in horizontal 

polarization is less than vertical polarization (Fore et al 2015, 

Palakuru et al 2019c). This study was performed to explore 

SCATSAT-1 Ku band BT product for rice crop growth 

assessment and relationship of MPDI and NDVI on Indian 

soils. In Ku band radiometry, soil moisture emits less energy 

than dry soil due to influence of electrical conductivity and 

surface properties. Radiance from black body is higher than 

any other body at similar temperatures (Singh and Dadhwal 

2003, Palakuru et al 2020a) and the radiance of any material 

body is calculated using following equation:

Where T = radiance temperature of material, , = angle θ ϕ

of incidence, k =Boltzmann constant and  type of λ =

polarization. 
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