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Abstract. Global and diffuse erythemal ultraviolet radiation a—) b)
(EUVR) was measured at Nakhon Pathom (13182100.04
°E), Thailand. A one-year period of EUVR from this
measurement was used to develop a model for egtignat
diffuse EUVR. The model expresses the ratio ofudidf
EUVR to global EUVR as a function of EUVR clearness
index and solar zenith angle. The model gives noedn
square error of 13%, when tested against an indipeata
set.

I ntroduction

Erythemal ultraviolet radiation (EUVR) has harmful
effects on human health (Zerefos and Bais, 1996;0//H Figure 1. The two UV-biometers for measuring a) global
1979). EUVR reaching the earth’s surface consitidirect EUVR and b) diffuse EUVR at Nakhon Pathom, Thailand
EUVR and diffuse EUVR. Diffuse EUVR is caused by th
scattering of direct EUVR from clouds, aerosols aid
molecules. In the tropics, clouds play an imporéanme in
generating diffuse EUVR, especially during the yaeason.
Consequently, contribution of diffuse EUVR in thiolal
EUVR reaching the earth’s surface is very significés both
direct and diffuse EUVR has adverse effects on muheslth,
information on the amount of diffuse EUVR is of ionfance
for avoiding such effects, especially during theyaseason
which diffuse EUVR is dominant. However, measuretren
diffuse EUVR is scarce. Therefore, the objectivéhi work
is to develop a model for estimating diffuse EUVaséd on
the simultaneous measurement of diffuse and glBU&R at
a tropical site in Nakhon Pathom, Thailand.

Results and discussion

In general, diffuse EUVR depends on the amount and
optical properties of clouds, aerosols and air maéssake
these into account, we proposed to use EUVR clearne
index (kuvr) and solar zenith angle (z) as predictors of the
ratio of diffuse EUVR (EUVRB) and global EUVR
(EUVRg) and the proposed model for estimating diffuse
EUVR is written as follows:
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wherea,,a,, a,,a;,a, are empirical constants anebkr

M easur ements is defined as the ratio of global EUVR to extratstrial

A uv-biometer (Solar Light, model 501A) was used t&UVR. i o )
measure global EUVR whereas another uv-biometela(So 10 determine the empirical constants, Eq. (1) vitesf
Light, model 501A) equipped with a shade ball osotar DY the one-year data set (March, 2011-February2Pding
tracker (Kipp&Zonen, model 2AP) was employed to suza the non-linear multl-vanable_ regression analysis
diffuse EUVR. The two biometers were installed dre t (Woodbury, 2002) and the result is shown in Table 1
rooftop of the Science Building 1, Silpakorn Unisigy . o )
located in Nakhon Pathom (13.88, 100.04°E), Thailand Tabl_e;. Valu_es of coefflment an.d. t-statistic obtainedrir
(Figure 1). The voltage signals from these bionsetgere (he fitting. (R is correlation coefficient)
captured every one second. Then the signals wereaged

over the period of 10 minutes. These averaged Isignere Coefficient Value tstatistic |
converted into EUVR dose rates by using the metho & 1.16232 130.
described by Webb et al. (2006). A two-year pegbdiata a -216.96230 -71.2
(March, 2011-February, 2013) from these measuresneas & -14.64686 -15.3
separatedinto two data sets. The first set (March, 3 0.00002 3.4
2011-February, 2012) was used to formulate the——2— -0.00502 -14.5

model while the second set (March, 2012-Februar
2013) was employed to validate the model.

' To determine its performance, the model was used to
calculate diffuse EUVR at the same site for thaquepf
data: March, 2012-February, 2013, and the resulsé wa
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compared to diffuse EUVR obtained from the measergm other locations in this region. This will be dore further
(Figure 2). research in this subject of our research group.

From Figure 2, it is observed that the comparisetwben Conclusion
diffuse EUVR calculated from the model and from the
measurement is in reasonable agreement with thentean
square error (RMSE) and mean bias error (MBE) 66 B3d
-3%, respectively. As the model performance wasduetad
at the same site where EUVR data were used forlajang
the model, it is interesting to test performancéhaf model in

Global and diffuse EUVR were measured at Nakhon
Pathom, Thailand. Based on this measurement, alrfade
predicting diffuse EUVR was employed. When testing
against an independent data set, the model preatifttse
EUVR with RMSE and MBE of 13% and -3%, respectively
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Figure 2. The comparison between diffuse EUVR calculated
from the model and that from the measurement.



