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Abstract: Radon gas a decay product of Uranium-238 is direct descendent of  226Ra. It is affected by Temperature, pressure and 

humidity. The temperature variation of Effective Equivalent concentration of radon is well established and so also is relative humidity 

variation. The former having negative slope and later positive. However absolute humidity variation of EECRn  is disputed by Blaauboer 

and Smetsers and Singh et.al. This has been resolved in this work using 3D MAT lab relations between RH, AH and Temperature. All 

the measured values of EECRn yield negative slope with AH supporting results of Singh et.al.   
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1. Introduction 
 

222
Rn and its progeny deliver the highest radiation dose 

among all naturally occurring radioactive sources in the 

environment. It has the largest contribution to collective 

exposition to natural radiation of world’s population [1], [2] 

.The estimated amount of these short lived radioactive 

products is more than 50% of the total effective dose from 

natural radioactive sources[3]. Radon gas is decay product of 

Radium-226. It decays to 
218

Po, short lived solid product, 

which further decays by alpha emission.  The radon progeny 

remain suspended in air which people may  inhale. The 

deposition of radioactive decay products on both the 

Bronchial stem cells  and secretion cells may adhere to the 

lung linings, irradiating the lung tissues. Highly ionized 

alpha radiations strike these sensitive lung tissues,  may 

release enough harmful radiation and damage the DNA of 

lung cells. Hence  radon exposure may develop lung cancer 

[4]. 

 

The radon level depends on many climatological factors. 

Several scientists  have done measurement of its 

concentration. Arabzedegan et.al. [5] estimated that radon 

flux has no correlation with temperature, humidity and 

pressure. Raghavayya et.al.[6] observed  that radon 

emanation and temperature are dependent on each other but 

it is not the function of pressure. Whereas   

Porstendorfer[7] , Chen et.al. [8] and Bochicchio et al. [9] 

, Ortega and Vargas [10] reported the  existence of negative 

correlation between radon level and temperature. Nagaraja 

et.al. [11]  found that radon level and its progeny exhibit a 

positive correlation with relative humidity and negative 

correlation with temperature. In the present work we have 

tried to find out correlation of the variation of radon with 

relative humidity, absolute humidity and temperature. 

 

 

 

 

 

2. Methodology 
 

It has been observed that the airborne concentration level of 

radon and its progeny depends on the meteorological 

conditions such as rainfall, snow, speed, wind, humidity and 

temperature after emanating from cracks .Out of these 

parameters temperature, absolute humidity and relative 

humidity variation has been studied. No independent 

measurement has been undertaken on temperature, absolute 

humidity and relative humidity dependence. To measure the 

variation level of radon with temperature, absolute humidity 

and relative humidity, data has been collected from web 

address- 

(www.crescentok.com/staff/jaskew/isr/tigerchem/gas_law

s/humiditychart.jpg) [12]    

 

Taking the available data (e.g. temperature from +50 to 0
0
C , 

relative humidity from 10% to 100% and absolute humidity 

from 8.3 to 83) 3D graph has been plotted using Mat lab 

software. This 3D graph has been used to find out the  

relation among the three parameters given in the humidity 

chart and found an equation with 95% confidence level as 

follows: 

z =  P00 +x. P10  + y. P01 + x
2
 . P20 + xy , P11 + y

2
. P02     (1)             

where  

P00 =    7.239  (4.712, 9.765)   

P10 =    -0.07071  (-0.1489, 0.007444)    

P01 =    -0.9421  (-1.067, -0.8166)   

P20 =   0.0001071  (-0.0005456, 0.0007597)   

P11 =   0.01493  (0.01389, 0.01597)   

P02 =   0.01868  (0.01653, 0.02083) 

 

Using the above equation approximately same (with 95% 

limits) values of AH are found, where z is mathematical 

symbol used for A.H., x is for R.H. and y is for temperature. 

Further P00, P10, P01, P20, P11, P02 are the corresponding 

coefficients. Our observation is that the concentration of 
222

Rn decreases with increase in temperature and absolute 

humidity and decrease in relative humidity(Table 1). 
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Table 1:  Comparative  table of  RH, AH and temperature with variable AH 
 RH 10 20 30 40 50 60 70 80 90 100 

TEMP AH VALUES 

50 OLD 8.3 16.6 24.9 33.2 41.1 49.8 58.1 66.4 74.7 83 

NEW 13.6 20.4 27.2 34 40.9 47.77 54.7 61.58 68.52 75.48 

45 OLD 6.5 13.1 19.6 26.2 32.7 39.3 45.8 52.4 58.9 65.4 

NEW 8.69 14.7 20.8 26.9 33 39.13 45.3 51.45 57.64 63.86 

40 OLD 5.1 10.2 15.3 20.5 25.6 30.7 35.8 40.9 46 51.1 

NEW 4.72 10 15.3 20.7 26 31.42 36.8 42.25 47.69 53.16 

35 OLD 4 7.9 11.9 15.8 19.8 23.8 27.7 31.7 35.6 39.6 

NEW 1.68 6.23 10.8  15.4 20 24.64 29.3 33.98 38.68 43.4 

30 OLD 3 6.1 9.1 12.1 15.2 18.2 21.3 24.3 27.3 30.4 

NEW -0.4 3.37 7.2 11 14.9 18.81 22.7 26.65 30.6 34.58 

25 OLD 2.3 4.6 6.1 9.2 11.5 13.8 16.1 18.4 20.7 23 

NEW -1.6 1.46 4.53 7.63 10.8 13.9 17.1 20.25 23.46 26.69 

20 OLD 1.7 3.5 5.1 6.9 8.7 10.4 12.1 13.8 15.6 17.3 

NEW -1.8 0.47 2.8 5.16 7.53 9.928 12.3 14.79 17.25 19.73 

15 OLD 1.3 2.6 3.9 5.1 6.4 7.7 9 10.3 11.5 12.8 

NEW -1.1 0.42 2 3.61 5.24 6.891 8.56 10.26 11.97 13.71 

10 OLD 0.9 1.9 2.8 3.8 4.7 5.6 6.6 7.5 8.5 9.4 

NEW 0.48 1.3 2.14 3 3.88 4.787 5.71 6.659 7.627 8.616 

5 OLD 0.7 1.4 2 2.7 3.4 4.1 4.8 5.4 6.1 6.8 

NEW 3.05 3.12 3.21 3.32 3.46 3.618 3.8 3.996 4.218 4.461 

0 OLD 0.5 1 1.5 1.9 2.4 2.9 3.4 3.9 4.4 4.8 

NEW 6.54 5.87 5.21 4.58 3.97 3.382 2.81 2.268 1.743 1.239 

*OLD-  Observed  values taken from table cited at 

crescentok.com/staff/jaskew/isr/tigerchem/gas_laws/humi

ditychart.jpg [12]     

*NEW-New values calculated by taking observed values 

using 3D equation. 

 

Algorithm: .Input the AH, RH and T in MAT LAB in row 

vector. 

1. Find the relationship among AH, RH and T using 

MATLAB simulation. 

2. Simulation yields  the relation 

z =  P00 +x. P10  + y. P01 + x
2
 . P20 +  xy. P11 +  y

2
. P02    

where z is mathematical symbol used for A.H., x is for 

R.H and y is for  temperature . Further P00, P10, P01, P20, 

P11, P02 are the corresponding coefficients. 

3. The 3D equation is found having coefficients at 95% 

confidence bounds. 

 
Figure 1:  Flow Chart (To find the relationship among AH, 

RH and T) 

 

3. Results and Discussion 
 

Above equation shows that at given temperatures such as 

50
0
C, +40

0
C, +30

0
C up to 0

0
C there is significant increase in 

absolute humidity along with the increase in relative 

humidity. Results of Table 1 show that AH values calculated 

from the equation deduced from  3D MAT LAB programme 

are in good agreement with old values given in the original 

table 

crescentok.com/staff/jaskew/isr/tigerchem/gas_laws/humi

ditychart.jpg)[12] especially in temperature range 30-45
0
C 

and   RH range 30-80% usually encountered in this region 

during April to September during which data was collected. 

As temperature increases radon  and  its progeny get 

dispersed, due to surface air circulation and  high 

temperature .This fact is in agreement with the earlier work  

of Chen etal.[8]. It gives positive correlation of radon 

concentration with R.H.  and negative with temperature 

which is in direct agreement with the study done by 

Blaauboer and Smetsers[13]. According to them there is  

positive correlation between EECRn and absolute humidity 

measured in gm
-3 

.This result was contradicted by the work 

done by Singh et.al., [14], who found the correlation of 

EECRn  with relative humidity  positive , while negative with 

temperature and absolute humidity.  The RH and 

Temperature values were taken from the work of Singh et.al. 

and AH values were calculated according to these from 

equation no.1 .All these values have been put in the tabulated 

form (TABLE 2). Then EECRn vs calculated AH and EECRn 

vs RH have been plotted in Figure 3 and Figure 2 

respectively:  

 

Table 2: Correlation table for Absolute humidity and EECRn 

EECRn in 

Bqm-3 

Relative 

Humidity in %(x) 

Temperature 

in oC (y) 

Absolute Humidity in gm-

3(z)Calculated By 3D Eq.1 

2 20 50 20.4 

3 30 45 20.8 

4 40 40 20.7 

5 50 30 14.9 

6 60 25 13.9 

7 70 15 8.56 

8 80 10 6.65 
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Figure 2: Correlation between EECRn and Relative humidity. 

The present study contradicts the Chen etal.,[8] and 

Blaauboer and Smetsers[13] while supports the Singh 

et.al., [14]  work and concluded through the 3D graph 

equation that there exist positive correlation of EECRn with 

relative   humidity and negative correlation of EECRn  with 

absolute humidity. 

 

 
Figure 3: Correlation between EECRn and Absolute humidity 
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