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            ABSTRACT :
The study presents a critical assessment of possibility of global solar radiation computation by using relative humidity data instead of sunshine duration. The reason for this approach comes from the fact that, although the relative humidity is a worldwide measured meteorological parameter, this is rarely used in the solar radiation estimation techniques. More than that, the literature is very silent concerning the testing of such models for India. Based on the analysis done in this paper it was concluded that, the relative humidity successfully substitutes sunshine duration in the estimation of the available solar energy.
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1. INTRODUCTION
In rural areas of developing countries the interest in electrification has increased over the last few years, resulting in an improved standard of living. This is confirmed by many ongoing research programs. The problem of electrification of remote rural areas may be solved by the use of autonomous electric power systems, supplied exclusively by environmental friendly power sources, e.g. solar power. Solar power is suitable source because of the high solar radiation available in many developing countries and the low maintenance requirements. The interest for solar power has also increased in other parts of the world because of the need of more environmental friendly power generation to secure both the future power demand and survival of our planet.

Solar radiation intercepted at the earth’s surface is of paramount importance for various applications, such as in the infrastructure and construction industry, estimation of crop productivity, environmental and agro-meteorological research, atmospheric physics and the practical utilization of renewable energy resources. Also, solar energy fuels earth’s bio-system drives ocean and atmospheric currents and to a large extent dictates the regional climate. However, despite the large spectrum of applications demanding solar radiation data, such direct measurements of solar energy are not widely available, rendering the use of numerical techniques an essential alternative. With such indirect techniques, other observed meteorological data are mathematically exploited in order to estimate the amounts of global solar radiation reaching earth.

2. DATA

India has only 18 primary and 38 secondary meteorological stations. In primary stations the global solar radiation (GSR) along with other meteorological parameters are continuously recorded since 1967 (Anna Mani, 1981, ASHARE, 2005), whereas for secondary stations sunshine duration data is not available. The data at all 18 locations, such as longitude, latitude, mean sea level (MSL), maximum temperature (Tmax), minimum temperature (Tmin) and percent relative humidity (%RH) and duration of sunshine (S/So), is available as the basic data. For our convenience (Tmax- Tmin ) and (Tmin/ Tmax) data is derived from the basic data. The meteorological data of primary stations is given in Appendix 1.
3. CORRELAION COEFFICIENT 

Correlation coefficient (r), indicates the strength and direction of a linear relationship between two random variables. The Pearson correlation coefficient of series X and Y is
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where, x and y are the series elements while xa and ya are the series averages(Rai, 2005).

The correlation coefficient is interpreted as low, medium or high depending on the value of ‘r’, as given in the Table 1.
4. RESULTS AND DISCUSSION

Table 2 presents correlation coefficients for different parameters with GSR, computed from the data given in Appendix 1. 

From table 1, we can interpret the data. Correlation is said to be strong or high when r > 0.5. If ‘r’ is positive the two independent variables exhibit the property that when one variable increases other also increases and vice-versa. On the other hand, negative ‘r’ implies that when one variable is increasing the other variable decrease. 

From table 2, it is seen that the correlation coefficient with MSL, Latitude, Tmin, Tmax, Tmax-Tmin and Tmin/Tmax is poor. Longitude and %RH exhibit a negative strong correlation. S/So exhibit positive strong correlation. While magnitudes of these three strongly correlated parameters are observed, %RH stands as the first, Latitude as second and the S/So as the third in order. Hence, with this analysis, it can be concluded that when the data of S/So is not available, one can use the %RH, Latitude data independently of in combination to relate the GSR. This can reasonably help in the assessment of solar energy at a place in India.

Therefore, as longitude and %RH exhibits a strong correlation with GSR, suitable mathematical techniques relating these parameters to estimate global solar radiation may be developed (Iranna et al., 2008).

5. CONCLUSION

Several meteorological and geometrical parameters data for India have been obtained, investigated and analysed. The correlation coefficients for each selected parameter have been calculated. The values of correlation coefficient varies between +13.59% to -66.67% for primary stations. The correlation coefficients found for %RH, latitude and S/So exhibited high correlations with global solar radiation data. Hence the correlation coefficients of %RH and latitude are comparable with that of S/So. Therefore % RH and/or latitude data can be used with suitable regression techniques to estimate the global solar radiation at a place in India where S/So data is not available. 
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Table 1

Interpretation of Correlation Coefficient

	Correlation 
	Low
	Medium
	High

	Positive
	0.10 to 0.29
	0.30 to 0.49
	0.50 to 1.00

	Negative
	−0.29 to −0.10
	−0.49 to −0.30
	−1.00 to −0.50


Table 2

Correlations with GSR (Hg/Ho)

	Correlation
	MSL
	Longitude
	Latitude
	Tmin
	Tmax
	Tmax-Tmin
	Tmin/Tmax
	%RH
	S/So

	Primary Stations
	-1.74%
	-66.52%
	8.73%
	13.59%
	3.33%
	-6.30%
	10.98%
	-66.67%
	63.38%


Hg – Measured global solar 

radiation data; Ho – 

Extra-terrestrial solar radiation data

Appendix 1
Meteorological data stations for Primary stations for India 
	SN
	Station
	          MSL
	Longitude
	Latitude
	Tmin
	Tmax
	Tmax-Tmin
	Tmin/Tmax
	%RH
	 S/So 
	 Hg 
	 Ho 
	 Hg/Ho 

	1
	 AS-IND-Bhavanagar 
	5
	     72.18 
	   21.75 
	  22.558 
	  31.975 
	        9.417 
	        0.705 
	  55.125 
	   0.679 
	  5.764 
	  9.332 
	  0.6176 

	2
	 AS-IND-Ahmedabad 
	55
	     72.63 
	   23.07 
	  21.450 
	  33.442 
	      11.992 
	        0.641 
	  47.750 
	   0.705 
	  5.752 
	  9.251 
	  0.6218 

	3
	 AS-IND-Mumbai 
	14
	     72.85 
	   19.12 
	  23.550 
	  30.467 
	        6.917 
	        0.773 
	  65.613 
	   0.618 
	  5.408 
	  9.481 
	  0.5704 

	4
	 AS-IND-Jodhpur. 
	224
	     73.02 
	   26.30 
	  21.283 
	  32.775 
	      11.492 
	        0.649 
	  39.815 
	   0.741 
	  5.956 
	  9.034 
	  0.6592 

	5
	 AS-IND-Goa 
	55
	     73.82 
	   15.48 
	  24.067 
	  30.133 
	        6.067 
	        0.799 
	  68.655 
	   0.616 
	  5.578 
	  9.657 
	  0.5776 

	6
	 AS-IND-Pune. 
	559
	     73.85 
	   18.53 
	  19.467 
	  31.075 
	      11.608 
	        0.626 
	  53.863 
	   0.620 
	  5.741 
	  9.512 
	  0.6035 

	7
	 AS-IND-Mangalore 
	102
	     74.88 
	   12.91 
	  24.042 
	  29.592 
	        5.550 
	        0.812 
	  73.446 
	   0.633 
	  5.084 
	  9.761 
	  0.5209 

	8
	 AS-IND-Trivendram 
	64
	     76.95 
	     8.48 
	  24.333 
	  29.425 
	        5.092 
	        0.827 
	  75.238 
	   0.503 
	  5.643 
	  9.898 
	  0.5702 

	9
	 AS-IND-New Delhi. 
	216
	     77.20 
	   28.58 
	  20.108 
	  30.042 
	        9.933 
	        0.669 
	  50.696 
	   0.642 
	  5.467 
	  8.867 
	  0.6166 

	10
	 AS-IND-Kodaikanal. 
	2339
	     77.47 
	   10.23 
	  11.825 
	  16.583 
	        4.758 
	        0.713 
	  75.333 
	   0.423 
	  5.487 
	  9.850 
	  0.5571 

	11
	 AS-IND-Bangalore 
	921
	     77.58 
	   12.97 
	  19.308 
	  28.017 
	        8.708 
	        0.689 
	  64.815 
	   0.573 
	  5.449 
	  9.758 
	  0.5584 

	12
	 AS-IND-Nandi Hills 
	1479
	     77.68 
	   13.37 
	  16.542 
	  22.800 
	        6.258 
	        0.726 
	  70.286 
	   0.562 
	  5.783 
	  9.743 
	  0.5935 

	13
	 AS-IND-Nagpur. 
	310
	     79.50 
	   21.10 
	  21.258 
	  31.825 
	      10.567 
	        0.668 
	  50.238 
	   0.648 
	  5.439 
	  9.370 
	  0.5804 

	14
	 AS-IND-Chenai 
	16
	     80.18 
	   13.00 
	  25.150 
	  31.592 
	        6.442 
	        0.796 
	  66.857 
	   0.597 
	  5.654 
	  9.757 
	  0.5794 

	15
	 AS-IND-Vishakhapatnam 
	3
	     83.23 
	   17.72 
	  24.433 
	  30.942 
	        6.508 
	        0.790 
	  67.560 
	   0.653 
	  5.564 
	  9.553 
	  0.5825 

	16
	 AS-IND-Kolkata 
	6
	     88.45 
	   22.65 
	  22.175 
	  30.292 
	        8.117 
	        0.732 
	  66.792 
	   0.544 
	  4.956 
	  9.277 
	  0.5342 

	17
	 AS-IND-Shillong. 
	1600
	     91.88 
	   25.57 
	  14.075 
	  19.358 
	        5.283 
	        0.727 
	  70.161 
	   0.503 
	  4.518 
	  9.086 
	  0.4973 

	18
	 AS-IND-Port Blair 
	79
	     92.72 
	   11.67 
	  24.575 
	  29.242 
	        4.667 
	        0.840 
	  78.161 
	   0.548 
	  4.461 
	  9.804 
	  0.4550 


AS – Asia, IND – India.
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