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Experimental Study of Effects of Humidity Fluctuation on
the Refractive Index Structure Parameter for Visible Radiation
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Abstract Based on the virtual temperature, wind speed and H,O concentration data respectively measured by the
sonic anemometer and Li7500 CO, /H, O analyzer sensor in the summer of Hefei, the effects of humidity fluctuation on
the measurement of the refractive index structure parameter C% for visible radiation by sonic anemometer from two
aspects are studied. The real temperature from virtual temperature via humidity corrections is obtained.
Temperature structure parameter C% respectively calculated via real temperature and virtual temperature is
compared. In the other side, the contributions of humidity structure parameter C% and temperature-humidity
correction Cr, on C% are calculated. The results show that the distinction between C% calculated via real temperature
and virtual temperature is obvious, and the difference is more than 10% most of the time. The contribution of Cy,
can be more than 10% , and it can’t be ignored. The contribution of C?% is extraordinarily small., lower than 5% . and
it can be ignored.
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Table 1 Daily mean values of meteorological parameter

Date P/hPa T/C RH /% q
2012-06-03 1003.67 23.9 62.4 0.0122
2012-06-05 1003.66  25.6 74.1 0.0154
2012-06-06 1000.98  23.5 90.5 0.0139
2012-06-09 998. 00 29.8 71.1 0.0190
2012-06-10 996. 24 29.2 77.6 0.0200
2012-06-11 997. 48 26. 2 82.4 0.0181
2012-06-12 998.03 27.4 66. 6 0.0134
2012-06-14 1000.35 30.7 53.9 0.0149
2012-06-15 1002. 44  31.0 71.7 0.0171
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