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ABSTRACT 

 

Recently considerable attention has been devoted to evaluate the influence 

of natural occurring obscurant on the performance of microwave propagation. In  the 

present paper it has been discussed about atmospheric condition such as sand, dust, 

silt, clay, fog, hail, rain, fly ash, forest, ice, cyclone, etc. This is due to the fact that 

the presence of various types of precipitation in atmosphere is a natural phenomenon. 

The occurrence of such type of precipitation is very sure in the arid zone or temperate 

zone and these natural occurring obscurants essentially affect the propagation of 

signal through it. Chhattisgarh in the example of subtropical India. 
 

Keywords: Natural, Microwave propagation, atmosphere condition, precipitations, 

subtropical. 

 

1.  INTRODUCTION 

 

The state of Chhattisgarh was carved out of erstwhile Madhya Pradesh on November 

01, 2000 because of its distinctive historical, social background and natural resources. It is 

paradoxical state with richest natural endowments and amongst poor state in the country. 

Chhattisgarh literally meaning 36 forts, was formally applied to the territories of the 

Haihaivansi dynasty of Ratanpur. Chhattisgarh state in India having total geographical area of 

1,35914 sq. kms1. This state is also known as bowl of rice in Chhattisgarh. In atmosphere, 

http://www.physics-journal.org/
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present precipitations such as sand, dust, silt, clay, fog, hail, rain, fly ash, forest, ice, cyclone, 

etc. effect the microwave propagation. The presence of these particles in atmosphere affect the 

phase and amplitude of the wave during the course of its propagation. In Chhattisgarh sand, 

dust, silt, Fly ash rain, dense forest plays pivotal role. 
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2. THEORETICAL CONSIDERATION 

  

Let us assume the length of a communication link which contains N-layers of particles. 

Utilizing the concepts of transmission line, the expression for reflection coefficient, 

transmission coefficient and  absorption loss has been developed in terms of visibility and 

frequency. 
 

2.1 Sand Dust particles 
 

 It has been found the relation2, 
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Where, 

 R = Reflection Coefficients 

 T = Transmission Coefficients 

 Z1 = Impedance of 1-space 

 Zt =  Impedance of Transmission 

 A = Layer 

 B = Layer 

 C = Layer 

 D =  Layer 

 

 In general total power dissipated (Pabs) is determined by using the concepts of energy 

balance. For the general case the absorbed power can be obtained by the reaction3. 
 

𝑃𝑎𝑏𝑠 = 𝑃𝑖𝑛[1 − (|𝑇|2 + |𝑅|2)]         (3) 
 

 With the help of equation (1) and (2) it may be obtained as: 
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 Now it has been observed that the value of transmission coefficient decreases with 

increasing frequency where as the reflection coefficient increases with increasing frequency. 

Further the loss due to absorption is found to increase with increasing frequency. For zero 

visibility the medium is completely packed with sand, dust particles.  
 

2.2 Rain 
  

Rain causes attenuation in microwaves propagation through the process absorption 

and scattering4. The rain attenuates the upper spectrum and frequencies suffer strong 
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impairment as the rain drop parameter approaches the size of operating wave length. In tropical 

countries like India, a great diversity of climatic conditions has been witnessed in the recent 

past, useful for all ranges of rain fall rate as well as frequencies.  

 The change in the amplitude and phase of incident wave due to the rain drops is mainly 

because of scattering and absorption of wave by drops. The phenomena of scattering and 

absorption depend on the shape of particle and size of rain drops. For small rain drops 

compared to the wavelengths, the attenuation due to absorption is small. That is the main 

attenuation is small and unimportant at longer wavelength then under such condition Rayleigh 

scattering approximation has got in limited use for prediction of attenuation through rain drops. 

 With  increase in rain rate, attenuation in radio link communication is increased which 

shows adverse affect at microwave and millmetric frequencies, since EM waves are most 

affected by scattering  and absorption phenomena. Rayleigh and Mie scattering are the main 

cause of attenuation at higher attitude of the atmosphere. 

 

Water Vapor attenuation 

 

 In addition to absorption by molecular oxygen, molecules of water vapor also interact 

with electromagnetic radiation in the microwave and millimeter wave regions. A important 

consideration is that the water vapor being the only green house gas whose concentration is 

highly variable in space and time in the atmosphere. The IPCC fourth5 assessment report 

(Cracknell et al., 2007) says that a further warming of about 0.10C per decade would be 

expected even if the aerosols had been kept constant. This report also says that in order to 

reduce the level of existing uncertainties, the modeling of nature society interaction is urgently 

required on a long term basis taking into account non linear changes in climate systems. 

 

Cyclones 
  

Cyclones also affect the electromagnetic wave. Geophysical parameters derived from 

advanced microwave sounding unit (AMSU) measurements like surface pressure, upper 

tropospheric warm core, gradient winds and cloud liquid water are demonstrated for the 

monitoring of the intensity of recently formed tropical cyclone in the Bay of Bengal. The 

cyclone affects the constant area. Recently the disaster of Gopalpur (Odisa) had been 

controlled as well as monitored by the help of updated technology. 

 

Soil Erosion 
 

 The information on soil erosion such as quantification of erosions soil loss and soil 

conservation prioritization of watersheds/sub watersheds provides vital inputs for sustainable 

agricultural management with respect to soil conservation. Remote sensing and GIS techniques 

are being effectively used in India for preparation of soil erosion inventories by integration of 

physiographic, layers and use of ancillary data of agro-met and soil physic-chemical 

Properties. 
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Fog  
  

Fog can be formed in variety of ways depending mostly on the condensation 

mechanism. Generally it can be encountered the type of fog, which is formed by the cooling 

of land after sunset by thermal radiation in calm and clear sky. The cool ground produces 

condensation in the nearby area by conduction of heat. This type of fog mostly prevails at night 

and does not lost long after sunrise. It generally occurs in autumn and winter. Attenuation due 

to fog in the millimeter wave band is mainly caused by absorption and scattering which in turn 

depends on the extent of the fog density (Visibility) and its index of refraction. According to 

Gibbins (1988), the fog density is given in terms of visibility V(km) by  
 

𝑀 = (
0.024

𝑉
)
1.54

𝑔𝑚−3             (5) 

 

Smoke, Smog & fly Ash 
 

 It affects attenuation for zero visibility the medium is completely packed with sand, 

dust, smoke, smog and fly ash particles. Any lossy dielectric medium will have the complex 

permittivity, 

                      ∈=∈ (1 −
𝑗𝜎

𝜔𝜖
)           (6) 

Where the symbols have usual meanings. 

 The imaginary part of which is a function of conductivity and frequency. It has been 

found that increasing visibility the reflection coefficient decreases where as transmission 

coefficient increases for all values of frequency. 
 

Forest and Mountain 
 

 It has been found that the forest, mountain, ice, etc affect the attenuation of 

electromagnetic waves; Chhattisgarh covers a large area regarding dense forest. 

 

CONCLUSION 

  

Various studies carried out in microwave propagation under climatic zone of 

subtropical India. It has been found that sand dust, fog, rain, fly ash affect the microwave 

propagation. This paper helps in the field of remote sensing. 
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