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ABSTRACT 

 

In the present paper it has been expressed the role of water content in 

dielectric constant of soil with reference to northern Chhattisgarh. Microwave remote 

sensing plays a vita role in research area. The study of dielectric properties of different 

earth constituents at X-band frequency given reasonable interpretation of various 

remote sensing data. Dielectric properties are primarily a function of frequency, water 

saturation, porosity, texture, component geometry and electro chemical interactions. 

Dielectric dispersion in low frequency region is helpful to understand the behavior of 

polarization of materials. We know that moister in soil significantly affects the 

dielectric properties of soil. 
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INTRODUCTION 

 

Northern Chhattisgarh is surrounded by Uttar Pradesh in the north, Bihar in the 

northeast, Odissa in the east, Mahanadi catchments of Chhattisgarh in the south and Madhya 

Pradesh in the west. It is paradoxical state with richest natural endowments and amongst poor 

state in the country. 

 

Generally, remote sensing  microwave refers to the activities of recording/ 

observing/perceiving (sensing) objects or events at far away places. In remote sensing, the 

sensors are not in direct contact with the objects or events being observed. Over the past 

decades remote sensing using microwave techniques is the emerging field for the study of 

natural planet earth. Remote sensing can play a role in the identification, inventory and 

mapping of soils that are on the surface of the earth. Microwave remote sensing of natural 

planet earth materials such as soil and water has a very close dependence on the electrical 

parameters. The most important parameters are the dielectric constant and dielectric loss. 

http://www.physics-journal.org/


 Sonali  Palai, et al., J. Pure Appl. & Ind. Phys. Vol.7 (5), 197-200 (2017)  

198 

                
The dielectric constant is the most important parameter in microwave frequency for 

the study of dry and wet soils both active and passive. Dielectric properties are primarily a 

function of frequency, water saturation, porosity, texture, component geometry and 

electrochemical interaction. In addition to microwave remote sensing experiment require 

dielectric constant estimates of soil to retrieve the soil moisture content from the sensor data 

as their parameter strongly affects reflectivity and emissivity. 

Therefore soil properties have to be understood and their knowledge should be utilized 

for better utilization for agriculture and sensor data. 

Soil can be simply defined as a mixture of small rock particles/ debris and organic 

materials/humus which develop on the earth surface and support growth of plants. In India soil 

had been classified form the ancient period itself even through it was not as detail as the 

modern classification. In the ancient period the classification was based on only two things 

whether the soil is fertile or sterile. Soil is a heterogeneous mixture of silicate particles and 

their relative proportion can not be determined unless the binding materials holding the 

particles in aggregates are removed. One of these binding materials is organic matter. By 

boiling with hydrogen peroxide practically all organic matter  in soil can be decomposed and 

it is possible to obtain the mineral portion of soil free from organic matter. This process 

coupled with other is reported to ensure complete dispersion of the aggregates. Soil texture 

was recognized from very early times by experienced farmers from the feel of moist soil placed 

between the thumb  and forefinger. Thus a soil may be smooth and fine. The size groups are 

arbitrarily chosen, for instant, by the International Society of Soil Science (ISSC) as clay (less 

than 2 microns),  silt (2-20 microns). Moisture plays key role in soil parameter. The soil water 

content is most important physical properties of the soil, which is used to characterize the 

availability of water for plants. 

 

THEORETICAL  CONSIDERATION  
 

Water content of soil is  expressed either on mass  basis  (kg 𝑘𝑔−1) or in volume basis 

(m𝑚−1) . The common practice is to express  water content relative to oven dry soil. The mass 
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wetness can not be converted to volume wetness. The study of characteristics of the soil of 

Chhattisgarh at X-band frequency (2004) reveals that the dielectric constant of soil are strongly 

dependent on sol moisture and soil texture. 

 

RESULT  AND  DISCUSSION  

 

It has been observed that dielectric constant of soil increases with increasing  

percentage of water content. 
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CONCLUSSION  

 

The dielectric constant of soil strongly depends on water content. 
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