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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 Yucheng using the radiation observations of 2005-2011, and the estimating equation of UV radiation was
established using the data of air temperature, precipitation, and dew point temperature. The results showed that the UV
radiation has consistent variation characteristics with solar radiation; the cumulative value range was 0.10-1.20 MJ m2d?,
and the average value was 0.468 MJ m 2 d'. The highest and lowest values of monthly UV radiation were measured in
June and January, respectively. The highest value of daily UV radiation was measured at noon, and the lowest value
occurred in the morning or at night. The range of the ratio of UV radiation to solar radiation was 0.023—0.046. The
seasonal highest and lowest ratios of UV radiation to solar radiation occurred in summer and winter, respectively. The ratio
reduced as the clearness index increased, and the ratio was relatively stable when the clearness index was greater than 0.5.

Finally, a UV radiation estimating equation was established by using temperature and precipitation. The determination
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coefficient R* was 0.80, and the mean bias error was 0.19. There are 95% data the difference in observed and estimated

values was less than 1 level. Thus, the equation is appropriate for estimation.

Keywords UV radiation, Clearness index, Estimating equation, Diurnal temperature range
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Fig. 1 Temporal variation of the daily total values of solar radiation and ultraviolet (UV) radiation in Yucheng during 2005-2011
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Fig. 3 Diurnal variation of the 7-year mean hourly values of solar

radiation and UV radiation in Yucheng

0.07 100%
A A [:._F“VA - Rfl [ 90%
0.061 s A s 3l L 80%
4 f\[\ Y 1“\ d [&“-70%
Coos{ll T4t W Lo J Lt feow
2 [11 W fsow 2
0.041 ]J L 40%
M 30%
0.031 [ 20%
[ 10%
0.02 e 0
Rt R R D LR R ELEE
2005 2006 2007 2008 2009 2010 2011
Month

4 2005~2011 fEER5MEGT S DA LLE AR (RHD (1ZE H
B34
Fig. 4 Temporal variation of the monthly mean ratio of ultraviolet

radiation to solar radiation and relative humidity (RH) during 2005-2011

PUNBF BRMAESE, 2012) SKRIFJRAHEIR . 200t
SR M I 18] 5 A RAMR N 5 SR



3 1] PUF-E RTINS SRR S (N Ly g Eciof A

No. 3

LIU Hui et al. Variation Characteristics and Establishment of Estimating Equation for Ultraviolet Radiation in ... 507

U BEIS T HR 2 K st i B, 78 Ko /M1 04
i, ERMEMAR LIS 0.02~0.08, #shick, IR
PRI ] B K /NI, R 1 K BH e BE A A/ N B =
HEZ N AEREEABNN, KA
PRARAH O RA KA 049 3 R SR A R 1)
KON BRI H 591N, UL EE DN £
i E A R Saw N T RSN
R EUE LR, T gt T KV I 4 Aok 6

0.09

AN I 99 R B LR N . 7E Ko KT 0.5
I ECAEARRT EE ARG, FEARYERRAE 0.03 iif, &
Feister and Grasnick (1992) [45ie—2L, nJfAER A
H KR, BRI G, ZAEETER, RA%K
PRI 3, A1 LA A E -
33 EIMNESHHEAXNREIL

Kl 6 A ANIA] K YN, ARG (Ryy) BEKFH
i E AR IEBZAE () 784K, K M\ 0.03 FF45, % 0.01

0.08 -
007
0.06 -

0.05 4

Fuv

0.04-
003 3§
0.02 |

0.01 4

0.00 +——————
00 01 02 03 04

0.5 0.6 0.7 0.8 0.9 1.0
K

K5 SRAMESTRBEST LB S SR (KD BIRR
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TA&ZE, HZIEBEN T HREIN SN, AERE
R T 0.5 B Lb e .

(3) 7] LAH B e 254 I S A, R 3% 0.80,
SEYHAR ZE N 0.19, P SRS U SO R e 2
Ky, 454 NP e B A7 A ] BRI 2 SR S H 3R
THE, RPIE0.73, MXITHIRZE N 0.22, fhI4
AR S B SR AN R S AR ZE AT 1 I
95%, At R R4

(4) 5200 21 TA M TSRS IR 7B Tk 7K
AN AR Z N1, ASCHIER AL, il
e ZE A5 TR A 20 75 B — 20 ok

B K CERN 463817 S JBNR T4, kg o R s B 4
HEZS SR E LU I I S B8 P i

—0.014  0.129  0.008 —0.068 —0.009 0.74
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