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Introduction

‘The impairment of the ozone layer is at present most conspicuous.
in pojar regions, partcudarly in the Antarctica (Chubachi 1985, anz
WMO 1994)
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ecosystems, including man (Smith 1992).

The Antarctic ozone anomaly representing the most extensive im-
pairment of the ozone layer, is permanently keeping at its maximum both in
the areal extent, and in the decrease in ozone. In 1934, in the course of Sep-
tember and October, it covered the area of 24 million square Kilometres,

1o the north across the 50th degree of southem latitude and rea-
ching up 1o the inhabited regions of South America (WMO 1994, NOAA
1984)

In the effort of contributing o the soluion of the above problems, at
the beginning of the south polar summer of 1994/95 the measurement of

radiation intensity was also started at the Polish H. Arctowski Sta-
tion. it first resuts are included in the present paper.



Material used and procession results.

For measuring UV-radiation UV-Biometer of the American firm So-
far Light Co. was used. This gauge is an improved type of the so-called Ro-
bertson-Berger Biometer, and for monitoring UV-radiation it is used throug-
hout the global network. The spectral range of the measured UV-radiation is
delimited by the UV-radiation B band.

The basic unit of measurement in the case of UV-Biometer is

UV-8 radiation intensity by a reiation described e.g. by McKiniay and Diffey
(1s87):

1 MEDA = 5.83.10° Wiem*

Before the installation proper, the UV-Biometer was compared to
the Brewer spectrophotometer at the Solar and Ozone Observatory of the
cmny«mmulmm-mmmummm
test showed of the two apparat. 7% in
Mhysmmwedmeyunedmx“ Which is at the limit of measu-
rement accuracy. Thus a sufficient precision of the data measured was
quaranteed. The apparatus was installed on the roof of the meteorological
faboratory which is a part of the basic meteorological station of H. Arctowski
Station (see Fig. 1 in previous article).

The intensity of UV-B radiation was measured from 29 Nov. 1984,

In the summer season of 1994/95 measurement of UV-B radiation
was also carried out at King George Isiand at the Braziian Commandante
Ferraz Station and at the Korean King Seyong Staion. The data obtained
from the Brazilian station made it possible to obtain a somewhat more pre-
cise idea of the spatial variability of UV-radiation in the Admiralty Bay.
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The basic factors conditioning the regime of UV-8 radiation are clo-
udiness, ozone concentration and the position of the Sun towards the zenith
(the zenith distance of the Sun)_ In the daily regime the effect of cloudiness.
s evident from Fig. 1 and it is much significant. in the figure two daily varia-
tions of UV-B radiation are presented for two days which are near in the ca-
lendar - one with small cloudiness (8 Jan. 1995 - mean cloudiness from the
Synoptic terms 09 and 15 h LMT was 5 tenths). the other with a practically
overcast sky (4 Jan. 1985 - mean cioudiness 9.5 tenths). The drop in inten-
sity of UV-B radiation, following from their comparison, reaches 90-95%.
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Utiizing the results of the measurement of the total amount of 0zo-
ne from the Argentinian station Marambio (54°13'S, 05638 W) on two clear
sky days with different ozone concentrations (16 Dec. 1994 - 341 DU and 24
Dec. 1984 - 285 DU) itis possible to give an example of affecting the inten-
sity of UV-B radiation by this factor (Fig. 2). t is evident that the greatest
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rop in the intensity of UV-B radiation occurs at smal zenith distances of the
‘Sun about noon (for the above days it is roughly 38°30° between 11 and 13 h
LMT). At greater zenith distances in the moring. in the afternoon and in the
evening the differences in intensities conditioned by a different ozone con-
centration are more or less overiapped by the effect of the growth of the opti-
cal air mass and absorption factors connected with it

The effect of the ozonosphere destruction on the intensity of UV-B
radiation aiso follows from another graphical scheme (Fig. 3), presenting the
‘comparison of data about mean intensities on clear sky days near the date of
the solstice at the same zenith distances of the Sun between H. Arctowski
Station (62°10°S, 058-28'W) - 16, 24, 26, 27 Dec. 1984 - and the Solar and
Ozone Observation of the CHMI at Hradec Krélové (S0°11N, 015°S0F), (27-
30 Jun. 1985). With the exception of great zenith distances (70) the intensi-
ties at the Antarctic station are higher in all examples stated than in the re-
gion of central Europe, on the average by 20%.
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‘The summer regime of UV-B radiation at the leve! of daily summary
intensities is expressed in Fig. 4. Characteristic of it is the extraordinary inter-
diurnal variability resuiting from the variability of cloudiness. In the course of
the whole period of measurements it is thus impossible to speak of an unam-
biguous trend of development, conditioned by changes in the Sun's declina-
tion. Besides, characteristic of the series of dally sums s also a relatively
considerable variability in space, evident from the comparison of data from
the stations H. Arctowski and Commandante Ferraz. In a series of days (18,
21,24 Dec. 11, 12,21, 25,27, 30, 31, Jan, 3 Feb) the diferences betwsen
the
viaions in favour of Feraz staion. The mean deviation of the two fime se-
ies is 3.8 MED/day, the magnitude of the differences can be documented by
their standard deviation (4.8 MED/day ). Also in this case itis the consequen-
e of different cloudiness regimes which can be, also at the small distance
between the two stations (about 10 km), considerably different due to local
changes both in the daily regime and in the summer one.
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The effect of cloudiness on the summer regime of UV-B radiation
intensity was - at the level of its daily sums - monitored indirectly via the cor-
relation and regression of the daily sums of summary intensities of UV-B
radiation (dependent variable) on daily summary intensities of global radia-
fion (independent variable). This method was jusified by the verification of
the statistically sig and
‘summary intensifies of global radiation (see Prosek, Janouch, Kruszewski,
1996). Dependence of daily sums of UV-B radiation on the daily sums of
global one is extraordinary high (Fig. 5) and nearly linear. Only very mild
‘convex sagging of the curve, defined by polynomial, attest
about siightly more significant inrease of daily sums of UV-B radiation by
small, than by high values of global radiation
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Conclusion

The represents only e
resuits of the measurements of UV-B radiation carried out at H. Arctowski
Station in the polar summer for a period only a ltie longer than 2 months.
The matter was, among others, also the verification of the qualities of the
employed measuring technology and the way of is insalltion under requi-

Antarctic condiions with the intention of installing it permanently at the
beginning of the summer of 1995/96. t was possible to carry out this plan,
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50 that further data sets of UV-B radiation will already have a whole-year
character and will permit not only a more detailed procession of their overail
level and variabiliy, but aiso factors affecting them and - on the other hand -
consequences they can have on the selected ecosystems of the surroundings
of H. Arctowski Base.

References

Chubachi S., 1985, A special ozone observation at Syowa station, Antarctica
from February 1982 to January 1983. Alrmlp'l.ncemne(c S Ze-
refos, A Ghaz, Hrsg ) Verlag D. Reindel, Dordrecht, 285

Prather M. J., 1992, Scientific Assessment of ozone Depletion. WMO - GO

RMP Report No. 37, Geneva.
WhO, 1994, smmann.m.mmvwmsmn—yw4 NOAA. Climate
Washington, December 15, 1994
McKinly A DifeyB. . 1987, A reerence acton spectum fo iravilet
ema in human skin, in Human Exposure to Uitraviolet
perids Rlsku\dkeg\llnom(Eds W. R Passchier and B.F M.

). Amsterdam, pp. 83-83
Progek P., Janouch M., Kruszewski G., 1996, Conponents of the Radiation
Balance i lnmesummum‘lmﬂﬂm

Station (the South Shetiands). Problemy Klimatologii Polarne] 6,
WSM Gdynia, pp.72-77.
Smith R.C., Prezelin B.B., Baker K S., Bidigare R R., Boucher N.P., Coley T,
D., Macintyre S, Matlick HA., Menzies D., Ondrusek M.
Wan Z., Waters K.J., 1982, Ozone Depletion: Ultraviolet Radiation
and Phytoplankton Biology in Antarctic Waters. Science. 52, pp.
952-950



147

POMIARY PROMIENIOWANIA ULTRAFIOLETOWEGO
NA POLSKIEJ STACJI ANTARKTYCZNEJ
im. H. ARC (SZETLANDY POLI
PODCZAS ANTARKTYCZNEGO LATA 1994/95

Streszozenie

W trakcie antarktycznego lata, w dniach 29.11.94 - 07.02.95 na Sta-

serie
UV. Do pomiaréw wykorzystywano prayrzad firmy Solar Light Co., UV-Bio-

natezenia

nia w widmie UV-B, warunkowane] nade wszystko zachmurzeniem, koncen-

tracja ozonu i odlegloscia zenitaing Siofica. Wistepne poréwnanie natezenia

promieniowania UV-8, przy jednakowych odleglosciach zenitainych Skorca,

pomiedzy Europa Srodkowa, (Hradec Kralové) i Stacja im. H. Arctowskiego
tej drugie].

Natezenie promieniowania UV-8 mierzone bylo w postaci 10-minu-
towych sum. Ten stosunkowo kritki czas pozwala na wychwycenie krétko-
okresowych zmian promieniowania UV warunkowanych zmiennym zachmu-
rzeniem. Sumy 10-minutowe poskizyly do obliczania sum dobowych.

W okiesie antarktycznego lata 199495 identyczne pomiary promie-
niowania UV-B prowadzone byly na pokozonych réwniez na Wyspie Krdia
Jerzego stacjach Commandante Femraz (Brazylia) i King Seyong (Korea
Poludniow). Dane wzyskane ze stacji Commandante Feraz pozwalaja
precyzyjniej okresiic obraz zmiennosci promieniowania UV w obrebie Zatoki
Admiraiici

Podstawowymi czynnikami warunkujacymi zmiennosé promienio-
wania UV-8 sa zachmurzenie, koncentacja ozonu i odieglosé zenitaina
Skorica. Wplyw zachmurzenia na dobowy poziom natezenia promieniowania
UV-8 lustruje rycina 1, przedstawiajaca jego przebieg dia dwéch dni - o du-
2ym i malym zachmurzeniu




Przykiad wplywu zmian zawartosci ozonu w atmosferze na wielkosé
Zmierzonego natezenia promieniowania UV-8 oddaje rycina 2 (dane na te-
mat ilosci ozonu pochodza ze stacjii Marambio). Jest zecza oczywista, ze
najwigkszy spadek natezenia promieniowania UV-B warunkowany wzrostem

losci ozonu ujawnia sie w poludniowych. Przy wigkszych odie-
rano i wieczorem roznice u promie-
niowania UV-B spowodowane koncentracji ozonu sa w mniejszym

atmosfery i zwiazane z tym procesy absorpcji promieniowania. Wplyw nisz-
‘czenia ozonosfery na natezenie promieniowania UV-8 pokazuje takze rycina
3 wartoéei
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w‘ly;'dhemdumoﬂephsam ) natezenie to jest wyzsze na
Stacj Arctowskiego niz w Europie Srodkowej o okolo 20%.

Zmiennoéé dobowych sum promisniowania UV-B latem 1994/95 na
Stacii im. Arctowskiego | Commandante Ferraz przedstawia rycina 4. Dosé
mm=¢“wmm.mmm,m.ummmm
mi j jako wynik yeh e, ob-
Joviaacych sie w prestioqu zachmurzania

Erekt woywu na zmiany natezenia
UV-B w okresie lata na poziomie sum dobowych badano posrednio poprzez
‘okreslenie korelacji  regresiitychze (zmienna zalezna) z dobowymi sumami
promieniowania calkowitego (zmienna niezalezna). Wykazano statystycznie
istotny Zwiazek sum promieniowania calkoitego ze Srednim zachmurze-
niem (z0b. Prosek. Janouch, Kruszewski, 1996). Zaleznos¢ dziennych sum

jestwysoka i ma przebieg nieomal liniowy - patrz rycina 5.

Niniejsza praca zawiera jedynie wstepne wyniki z pilotazowych po-
miaréw prowadzonych w okresie ponad 2 miesiecy antarktyczmego iata.

nych metod pomiarowych | warunkach antarktycznych
Mialo to w efekcie doprowadzié do rozpoczecia caloroczne] seril pomiardw
UV-B na St i

tumaczenie Grzegor Kruszewshi
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