Study of the UV-A/UV-B ratios retrieved from the automatically sampled solar
ultraviolet irradiance spectra

The actuality of recording the ground-level speatfa
UV radiation In addition to the broadband and

narrowband measurements has increased In recerst yea ° i
(WMO, 2007). Partly 1t is related to the deepened 0
research of the health effects of UV radiation (Gret Yy

al., 2005) as well as of its environmental effaatshe s I

atmosphere (Bronnimann et al, 2001), in plants iand
microorganisms (Neale et al., 2007).

In most cases the Brewer spectrophotometers arat oth ,."'
expensive scanning instruments are used for cmigpct -
the spectra. Recently the advancement of techndiagy "'.“
made available the wuse of compact single - e ®® oo

monochromator diode array spectrometers (Ylian#il
al., 2005). The Intrinsic stray-light problems atite
restricted dynamic range of the array sensors ltheat
use of the CCD spectrometers in the UV-B regiore Th

Figure 4. The ratios UV-AJUV-B versus SZA in sunshiand different total ozone conditions'in sprimgfennand™
summer

In Fig. 2. The measurement process Is fully compute doses tend to be nearly 10 % larger of those wettie

alded using a Linux programme. The control compofer from spectra.

the spectrometer Is connected to the observatotty. we The measured spectra transferred to the physida oin
________________ E] The UV spectra in the wavelength range 300-400 ren a spectral Irradiance have been weighted by the
3 : regularly sampled as the time sequences with aliep rectangular boxes of the UV-B (the wavelengths Welo
minutes. All the related auxiliary data have been315 nm) and UV-A (the wavelengths 315-400 nm)
collected at the colocated Tartu-Toravere Meteajiokd ranges. Examples of daily dependence of the rawa\U

............... [514_> Station. The distance between the Ilocations ofUV-B irradiances on SZA at different total ozonedan
spectrometer and other sensors is 250 m. By nove momoon SZA situations in sunshine conditions are e

than 40 000 UV spectra have been stored. A shogwawvin Fig. 4. At larger total ozone values the conttibn of
UV-B Irradiance decreases and the ratio UV-A/UV-B

Figure 1. Schematic diagram of the spectroradiametr increases. The average ratio UV-A/UV-B in the SZA

o g range 35 (minimum available at the site) to 65°70
Increases slowly from about 50 to about 100 and the
response of CCD array also decreases with timesand growth accelerates reaching the values 300 and &tore
the instrument needs quite frequent recalibration. SZA around 8B At SZA above 89 the ratio gets
At the Tartu Observatory (885'N, 26°28’'E, 70 m a.s.l.) unreliable due to the deviations of diffuser angula
a minispectrometer AvaSpec-256 producedAwantes response from cosine and very small UV-B irradiance

company was suited for continuous field measuresnent
adding necessary auxiliary equipment. Schematic

\ Figure 5. The ratios UV-A/UV-B versus SZA in ovesta
\ conditions

threshold of the reliably measured spectral irnacea
depends on the solar zenith angle (SZA) and clowerc
During midsummer noon hours it has reached 300 nm
and dropped to 310 nm Iin midwinter clear days. In
midwinter overcast days the mesured UV-B irradiaisce

very small and less reliable. Figure 6. Covariation of the spectroradiometergraged
Figure 2. Example of the stray light correction of The current values of the erythemal UV Index (US$) UV-B Irradiance and narrowband 306 nm spectral
spectra well as the daily erythemal doses were retrievethfthe Irradiance daily doses

measured spectra. The calculated from spectraesngh
diagram of the spectroradiometric system is presemt  irradiances and doses were compared with the ndgula In Fig.5 an example of the ratio UV-A/UV-B versus/s
Fig. 1. A programme for compensatory calculationhaf  operating at the Tartu-Toravere Meteorological iGmat In overcast day Is presented. The values of UV-A an
stray light influence based on Ylianttila et alo(®) was Scintec UV-SET erythemal sensor data. The agreemetdV-B irradiances have been 4-5 times lower of thiose
applied. An example of a spectrum In physical unitsof both doses in overcast and fine weather conditis  clear conditions. The scatterplots before and aftem
before and after of the stray light correctioniegented presented in Fig. 3. In both cases the Scintec BY-S in Fig. 4 and Fig. 5 do not match each other eyatike
to the changing atmospheric conditions.
The daily exposures in-md“-nm*of the narrowband
Instrument CUVB1 at 306 nm measured together with
other radiation data at the Tartu-Toravere Metegyiohl
Station with an one minute resolution have been
compared with the AvaSpec-256 spectrometer retlieve
UV-B daily doses in kJ-ih The covariance of both daily
doses Is presented Iin Fig. 6.
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Figure 3. Erythemal doses retrieved from spectraugeScintec UV-SET measured values in overcdst died fine
weather (right) conditions




