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Abstract: In this to study the diurnal  behavior of scintillations 

at ka band frequencies for Indian tropical climate conditions. 

Scintillations are  the most significant  important propagation 

impairment at ka band frequency. To minimize this effect need 

to study the complete behavior of scintillations. Because the 

scintillations are vary with respect time(day  and night),the 

metrological parameters temperature and relative humidity  are 

more effected on the scintillation variations. 
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I. INTRODUCTION 

Due to the solar radiation, the ground surface heated up and  the 

boundary layer of atmosphere exited at the boundary of turbulent 

layer, due to  convective activity small scale variations signal 

fluctuations are occurred in received signals, when these signal are 

passing through turbulent layer mixed-up and rapid signal 

variations occurred in signal amplitude and angle ,these mean level 

signal are called scintillations. These are more significant at low 

elevation angle and  ka band frequency.  

India is a tropical  country and very hot and cloudy thought the year. 

Scintillations are more significant at long term uniform temperature 

and relative humidity. And the scintillations are function of 

refractive index and refractive index  is function of  radio 

refractivity. Radio refractivity is a function of temperature and 

relative humidity.  

II. DIURNAL BEHAVIOUR DUE TO 

TEMPERATURE 

The measured raw data collected for four years from 2014 to 2018 

for the study of long term troposphere scintillations in Indian 

climatic conditions .Here temperature t1 indicates the day time that 

is 12 am at 00z hour. And t2 indicates the night time that is 12pm at 

12z.And considered averaged data for each month of four years of 

measured data. The graphical representation shown in figure 1. 

gives the   monthly averaged temperature behaviour for the four 

years. Night time temperature effect is more than day time 

temperature thought the average year except the December month. 

 

 

 

 

 

Table1.temparature at day and night times 

 

 

 
Fig1. Temperature  behaviour at day and night times 

III. DIURNAL BEHAVIOUR  DUE TO RELATIVE 

HUMIDITY 

Here  Rh1 relative humidity  indicates the night time that is 12 pm 

at 12z  hour. And Rh2 indicates the day  time that is 12am at 

00z.And considered averaged data for each month of four years of 

measured data. The graphical representation shown in figure 2. 

gives the   monthly averaged relative humidity behaviour for the 

four years. Day  time relative humidity effect is more than night time 

relative humidity  thought the average year except the  February and 

December months. 
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Table2: Relative humidity at day and night times 

 
 

 
Fig2.  Graph of Relative Humidity behaviour at day and night 

times 

Table3:Temperature and Relative humidity at day and night 

times 

 
 

 
Fig.3.relationship between temp and relative humidity 

 
Fig4.behaviour of ref.standard deviation w.r.t Radio 

refractivity at day time 

IV. RESULTS  

 Scintillation Fade depth 

                                         as(p)=a(p).σ-----------(3) 

                where 

                                   σ = σref.[f^1.2.(sinϴ)^.55..g(x) ]  -----(4)    

       where  

g(x)=√[(3.86(x^2+1)^11/12.sin(11/6arctan1/x)-7.08x^5/6)]----(5) 

                       where         x=0.22Deff^2(f/L),  

                                         f  in GHz  Carrier frequency 

Table4: Estimated  Nwet and Scintillation Intensity using 

Proposed model 

 
                 

 
Fig.5.Scintillation fade depth using ITUR Model for 7GHz and 

14GHz Frequencies  
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Fig6.Scintillation effects at 30.5GHz and 20.2GHz. 

V. CONCLUSION 

The measurents are done at 1 km of turbulent height, Relative 

humidity is directly proportional to the wet term radio refractivity 

and inversely proportional to the  temperature. The measured 

scintillations fade depth stretch up to 0.00115dB at time 0.01% at 

30.5GHz  and 0.0009dB at 20.2GHz .and standard error is 

1.47952dB 
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