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The Analysis of Variation Characteristics and Establishing of Estimating
Equation for Ultraviolet Radiation in Lhasa
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Abstract The temporal variation of ultraviolet (UV) radiation and the ratio of UV radiation to broadband solar radiation
were analyzed in Lhasa using the radiation observations during 2005-2010, the results indicate that the UV radiation has
consistent variation characteristics with the solar radiation. The highest value of daily UV radiation was measured at noon
while the lowest value occurred in the morning or night, the highest value of monthly UV radiation was measured in June
while the lowest value occurred in January. The annual mean daily UV radiation was 0.87 MJ-m~*d ™" during this period,
with a decreased trend. The ratio of UV radiation to solar radiation has obvious diurnal variation characteristics, namely,
the highest value appeared at noon while the lowest value occurred in the morning or night, the seasonal highest value
occurred in summer while the lowest value occurred in winter. The mean ratio of UV radiation to solar radiation was
0.0418, which also has a decreased trend in the six years. Finally, an experimental estimating equation was established by
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using the optical air mass and the clearness index in 2010. This model can estimat UV radiation with high accuracy at the

site where the model was developed. The mean bias error was close to zero, and the relative errors were less than 8.66%

and 5.5% for instantaneous and daily UV radiation, respectively.

Key words ultraviolet radiation, ratio, Lhasa, estimating equation
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Fig. 1 Temporal variation of the daily total values of solar radiation and ultraviolet (UV) radiation in Lhasa during 2005-2010
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Fig.2 Temporal variation of the monthly average values of solar radiation and UV radiation in Lhasa during 2005-2010
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Table 4 Yearly mean of the water vapor density in Lhasa
during 2005-2010
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Table 5 Statistical results of the daily mean ratio of Ryy to R, in the different weather conditions (K)

Ks=0.8

0.6<K,<0.8

0.4<K,<0.6

K:<<0.4

S R SR/AME KRB

M R RAME KA

M BORE RAME KRB CPIIME ROCE BME RH

2005 4 (324 °K) 0.041 0.053 0.031 182 0.048 0.057 0.037 123 0.052  0.059 0.024 19
2006 4F (364 K) 0.038 0.043  0.034 8 0.041 0.053 0.036 198 0.048 0.060 0.030 140 0.053  0.059 0.045 18
2007 4 (352°K) 0.037 0.041 0.035 24 0.041 0.052 0.035 192 0.049 0.062 0.040 110 0.052  0.060 0.029 26
2008 4E (343 K)  0.037 0.040 0.035 23 0.042 0.053 0.035 154 0.049 0.063 0.034 132  0.053 0.065 0039 34
2009 4E (363 K)  0.036 0.038 0.034 25 0.041 0.050 0.033 208 0.047 0.057 0.036 112 0.051 0055 0041 18
20104F (337 K)  0.034 0.041 0.030 52 0.040 0.057 0.031 145 0.048 0.057 0.031 116  0.054 0067 0.040 24
2005~2010 4F 0.036 0.043  0.040 132 0.041 0.057 0.031 1079 0.048 0.063 0.030 733 0.053  0.067 0.024 139
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Fig.7 Dependence of hourly ultraviolet radiation on optical air mass in 2010
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Fig.8 Establishing of the estimating equation for ultraviolet radiation
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Fig.9 Comparion of Ryy measured and calculated using the experimental estimating equation in (a) 2008 and (b) 2009
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Table 6 Statistical characteristics of the comparion of the
hourly UV radiation measured and calculated using the
experimental estimating equation during 2005-2009

2005 4 2006 4 2007 4 2008 4 2009 4
o 1.0160 1.0474 1.0378 1.0425 1.0225
AR 0.2138 0.3041 0.4513 0.3537 0.7447
I RHL 98.66% 98.41% 98.78% 98.64% 98.62%
R 22 7.83% 7.97% 7.93% 8.66% 6.60%
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Fig.10 Temporal variation of the daily total values of Ryy measured and calculated using the experimental estimating equation during 2005-2009
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