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ABSTRACT. The latest state-of-art equipment called Breweor@®z Spectrophotometer has been installed at

Maitri, the permanent Indian Scientific ResearchtiSh, Antarctica in July 1999 to monitor total aep damaging part

of ultra-violet radiation (D-UV), sulphur dioxidéSQ,) and nitrogen dioxide (N£). The depletion of ozone and its
fluctuation were monitored day by day during AntErepring season (August-October). The data delteduring the
year 2000 are analysed in this paper. The valugstaf ozone and D-UV are compared in each monite Judden
increase or decrease of D-UV confirms further dépteor recovery of ozone in the successive daysduhe spring
season. The measurements confirm the existen€@zohé Hole' over Antarctica 2000. The measuremen&0, and
NO; at Maitri show very low values.
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1. Introduction spectrophotometer to measure total ozone at Dakshin
Gangotri (70° 05' 37" S, 12° 00' 00" E) the firatian

It is now recognised that the significant fluctoat Antarctic station during 1989. IMD installed Brewat
in atmospheric ozone and sulphur-dioxide concdpntrat ~ Maitri (Lat. 70° 45' 39" S and Long. 11° 44' 48"iR)July
are related to a variety of adverse environmental 1999 to monitor total ozone, UV Radiation, Sfhd NQ.
conditions. The ozone layer, which shields thehefidm
the harmful effects of solar ultra-violet (UV) ration, is This instrument could be operated using moon light
believed to be vulnerable to attack by chloroflgandons in the absence of sunlight during polar nightiqgeétto
(CFC) and other effluents. There is a general flealr the measure total ozone, N@nd SQ. Brewer is the latest
depletion of ozone concentration may alter climatic state-of-art and highly sophisticated scientifistiament,
pattern of the earth. Atmospheric sulphur dioxide i which measures atmospheric ozone, D-UV radiation or
closely associated with acid rain phenomenon, lwhie UV-B, SO, and NQ.
ozone depletion has implications for the global
environment. From 1987 onwards, it has been coefirm There were many papers devoted to the Antarctic
that the depletion of ozone concentration duringngp  processes in September-October after 1985, wheara t
months (August-October) at Antarctica has increasedled by British scientist J. Farman has discovereewa
year- by-years and its monitoring becomes an eiséent phenomenon-ozone depletion in this region whictediv
scientific program in Indian scientific expeditiomdia from year to year. Data seemed to indicate thatimoaol
Meteorological Department (IMD) had used Dobson- ozone level has been decreasing since 1977. ©héhig
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Fig. 1. Daily variation of column ozone & damaging partudifaviolet radiation during January to March 2000
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Fig. 2. Daily variation of column ozone & damaging partudtfaviolet radiation during April to June 2000

mean column ozone over

(76° S),decreased from a high of 350 DU in the h8id0s
to values approaching 100 DU. Vertical Ozone pesfil

Halley Bay, Antarctica 1991). This conception needs

showed that the © depletion was occurring at altitudes

between 10 and 20 km

(Peshiet al., 1997). 2. Instrumentation and data

Heterogeneous reactions occurring on PSCs (Polar

Stratospheric Clouds) play the pivotal role in paaone

low temperature as

(-85° C) at height of 15 to 20 km, determines a $ottu
temperature behaviour over south polar region.

The ozone data used in this study were obtainda wit

depletion in accordance to the modern conceptionBrewer Ozone Spectrophotometer. The Brewer is fully

(McElory et al., 1986; Solomonret al., 1986; Molina,

automated allows for near simultaneous obsemnabf
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Fig. 3. Daily variation of column ozone & damaging partudifaviolet radiation during July to September @00
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Fig. 4. Daily variation of column ozone & damaging partudtfaviolet radiation during October to Decemb@é@

total column @, SGQ , NG, as well as UV-B . Two axis and 0.85 nm @ 426.4 , 431.4, 437.3, 442.8, 44&3,24
tracking ,appropriate filter sections, wavelength nm for NO..

calibration and selection along with data logging a

managed through internal electronics and an IBM For the measurement of UV-B irradiance a thin disc
compatible PC host computer. Control software for t of teflon is used as a transmitting diffuser. Thscds
host computer allows for twenty four hour schedylémd mounted on the top of the instrument under a 5 @n d
for remote unattended operation. The instrumehgisng meter quartz dome and is thus exposed to the hdéko
accuracy: +1% (on direct sun total ozone) andnb@ UV irradiance. UV-B spectral scans are managed by
303.2, 306.3, 310.1, 313.5, 316.8, 320.1 nm fanez covering the 290-320 nm wave length ranged.&tnm
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integrated over the 290-320 nm range

The details of the Brewer instrument are described
by Kerret al. (1980, 1985).

Brewer spectrophotometer has been operated in
Maitri in all the months during 2000 subjectedhe sky
conditions. During polar nights (in absence of suhg
system was operated and it measured total ozoneai®D
NO, using focused moon light, Observations of total
ozone, S@ NG, and D-UV radiation were taken in all the
operated days. On an average, of about 20 days were
operated through focused/direct sun light durinmser
and transition periods and about 6 days during rpola
winter months using focused moon light. Tablehtves
the number of Brewer operational days during tharye
2000.

3. Resultsand discussion

Mean daily values of total ozone, §ONO, and

TABLE1

No of Brewer operational days during the year 2000

Month No. of days
January 23
February 21

March 19

April 20

May 07
June 06

July 07
August 13
September 17
October 24
November 22
December 27

maximum D-UV have been taken for analyzing the data have been plotted linearly and are shown in Figs.1-
Total ozone has varied between 300 DU and 250 DU in
(i) Total Ozone: Total ozone has been measuredthe first seven months since January and reduckuvbe

through direct sun (DS), zenith sky (ZS), focused @S)
and focused moon (FM). The daily values of to@ine

200 DU in August steadily. During September andtaip
first week of October the total ozone.
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40 (iii) The sun emits radiation over a wide range of
25 Nov energies, with about 2% in the form of high energy,
ultraviolet (UV) radiation. Some of this UV radiati
(UV-B) or damaging part of UV radiation (DUV) is
435 especially effective in causing damage to livingnigs,

for example, sunburn, skin cancer and eye damage to
humans. The amount of solar UV radiation receiaéd
any particular location on the Earth’s surface delpagpon

30 the position of the sun above the horizon , the amhof
ozone in the atmosphere and local cloudiness and
pollution. Damaging Ultra Violet radiation (D-UV)ro
UV-B (290-320 nm) radiation has been measuredn®zo
25 mode on all the operational days except polar night
period. In general, when the elevation of sun iases the
value of UV-B radiation also increases avide-versa.
The maximum value reaches around the local nho@npf
day. At Maitri, it has been observed that the maxm
values of D-UV were reported between 1030 and 1130
UTC. For discussion about D-UV values in different
periods/seasons, maximum D-UV of each day was
considered. Maximum D-UV values have been plotted f
all months. The highest value of maximum D-UV
radiation of 178 mW/m?2 has been reported at 1108 UT
on 5 November 2000 (Fig. 4).

STATION: MAITRI

Height (km)

10 In the Antarctic, the sun is well above the horizon

only during October, November, December, Januady an
February. Hence, the Brewer data are available @ly
these months. However, moonlight observations altert

in dark months March, April, May, June, July, Augasad
September. Such data have large uncertaintiesatmut
better than no data.

i 1 ]

1 1 i
-80 -70 -60 -50 -40 '30. 20 -10 Figs. 1-3 show plot of three months data of (JFM:
Temperature (C) January, February, March; AMJ: April May, JunASJ
July, August, September; OND: October, November,
Fig.6. Temperature profile of Maitri on (A) 06 October December) total ozone values and ultraviolet tamhia
2000 and (B) on 25 November 2000 measured with Brewer ozone spectrophotometer.

(i) Depleted steadily and declined to the lowest ealfi () As can .b(.a seen in Fig. 1 (JFM) there is a large
113 DU on 27 September 2000 and 116 DU on 3 and 6seasonal variation, the total ozone values rangdaden
October. The last week of September and first welek 240-300 DU and UV-radiation values ranged between
October could be considered as severe ozone dapleti 150-20 mw/rfi

period when the total ozone was below 125 DU. The ) )

ozone concentration recovered steadily from theevaf (i) In Figs. 2&3 (AMJ & JAS) direct sun measurements
116 DU from the first week of October to 160 DUtlae ~ could not be taken due to dark months, only few moo
end of October. By the end of second week of Nowemb Observations were taken for total ozone measuresnent
total ozone value exceeded 200 DU. On 30 NovemberSeptember shows low total ozone values.

total ozone increased above 300 DU leading to sudde

warming in the stratosphere noticed through tempeza  (iii) In Fig. 4 (OND) total ozone values show lowl til
profile of ozone sonde ascent as shown in Fig.tl8s T November. Thereafter, the values start increasiujgtiaen
confirms the total recovery from the depletion aboe range between 280 and 330 DU and as expected thve DU
over Antarctica. values start dropping from 140-100 mV§¥/m
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The curves of total ozone and maximum D-UV for little amount of S@and NQin pollution free atmosphere
Antarctic autumn and spring months were compared. | over Antarctica is confirmed. Variations of thesslues
observed that the values of maximum D-UV in spring are to be monitored for some more years to geharete
month (August-October) are more than one and a halfconclusion. Further detailed analysis is requiradbletter
times that of the values of autumn months (MarchAiMa interpretation of results.
during 2000. The difference is mainly due to ozone
depletion in the stratosphere, which causes monrgti- Acknowledgements
violet rays to reach the ground over Antarctica.
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