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Abstract. On 22 May 1985 the first balloon-borne ozonesonde was successfully launched byfithed sta
Georg-Forster-Station (786 S, 1741 E). The subsequent weekly ozone soundings mark the beginning of a
continuous investigation of the vertical ozone distribution in the southern hemisphere by Germany.

The measurements began the year the ozone hole was discovered. They significantly contribute to other mea-
surements made prior to and following 1985 at other stations. The regular ozone soundings from 1985 until
1992 are a valuable reference data set since the chemical ozone loss became a significant feature in the south-
ern polar stratosphere.

The balloon-borne soundings were performed at the upper air sounding facility of the neighbouring station
Novolazarevskaya, just 2km from Georg-Forster-Station. Until 1992, ozone soundings were taken without
interruption. Thereafter, the ozone sounding program was moved to Neumayer-Statid® /B 15 W)

750 km further west.

Data coverage and parameter measured 1 Introduction

Repository-Reference: doi:10.198ANGAEA.547983 The first permanently operated German research base — later
Coverage: East: 11.8300; Soutkz0.7700; named Georg-Forster-Station — was established in 1976 in
Location Name: Georg-Forster-Station, Antarctica the Schirmacher Oasis at® S, 1¥41’ E. The station was
DatgTime Start: 1985-05-22705:19:00 permanently used and operated as an annex to the Russian
DatgTime End: 1992-01-29T701:19:00 station Novolazarevskaya until 1987, and then as a German

Antarctic station named after the German natural scientists,
author and revolutionary Georg Forster (1754-1794) until

Parameter Short Name  Unit Comment

1993.

Altitude Altitude m height above mean . . .

sea level Long-term studies of magnetospheric-ionospheric pro-
DatgTime DatgTime universal time code cesses, geophysical investigations, biological studies and sea

(uTC) ice observations using satellite imaging were performed.
Longitude Longitude at launching point Th . b K he i . | . i
Latitude Latitude at launching point e station became known to the international scientific
Ozone, partial pressure 30 mPa community when the vertical extent of the “ozone hole* in
Pressure, at given altitude PPPP hPa the southern polar stratosphere was firstly recorded by reg-
Temperature, air T degC ular balloon-borne ozone observations in 1985 (Gernandt,
Wind direction dd deg
Wind speed ff m/sec 198743, b).

The ozone sounding programme was a major contribution
of the Meteorological Service to the Antarctic research of
the German Democratic Republic (GDR). The station was
established as a long-term ozone-sonde observatory in coop-
eration with the Russian Arctic and Antarctic Research In-

Correspondence td3. Konig-Langlo stitute (AARI) and the Aerological Observatory Lindenberg
BY (gert.koenig-langlo@awi.de) (AOL) in order to study the climatology of the ozone layer in
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the southern polar stratosphere. The scientific and t,ef:hn'callable 1. Correction factoC and standard deviatidBD as obtained

preparations were performed at AOL, where the training ofpy, spectrometer measurements of column ozone and column ozone

personnel working at the station also took place. obtained by profile integration at Georg-Forster-Station for October
The measurements began the year the ozone hole wa®87 to 1991.

discovered. They significantly contribute to other measure-

ments made prior to and following 1985 at other stations. Year number of profiles C SD

In 1985 these ozone soundings were the only record show- 1987 10 1087 0376
ing the change of vertical ozone distribution in the southern 1988 6 0930 0.097
polar stratosphere in September and October. These results 1989 3 0.894 0.146
supplemented the strong negative trends in total ozone which 1990 8 1.129 0.153
had been observed at the British station Halley (Farman et 1991 7 1.038 0.389

al., 1985) for several years. Further studies focussed on un-
derstand the dynamical control of the chemical ozone loss
in spring (Gernandt et al., 1989). For spring 1987 these in-

vestigations were extended by including balloon-borne ob+pe decreasing pumpfigiency with increasing height and
servations from Halley, and the American Amundsen—Scottchanging air temperature. An inadequate pump correction
South Pole Station (Gernandt et al., 1995). The ozone data ofng an erroneous estimate of residual ozone above the height
Georg-Forster-Station were also compared with Arctic obseryf halloon burst may both contribute to the overall measure-
vations in order to qualitatively understand possible chemicalnent error of the ozone profile. Usually an independent col-
ozone losses in the Arctic stratosphereli{idr et al., 1997).  ymn ozone observatioXp by spectrometer measurement is
The regular ozone soundings from 1985 until 1992 are acompared with the integrated column ozotebetween the
valuable reference data set after chemical ozone loss becamggound level and the height of balloon burst plus an estimated
a significant feature in the southern polar stratosphere. residual ozone above that level to adjust the recorded profile
values. The correction factor listed in Table 1 is

2 Instrumentation
C=Xp/Xs (1)

Since the end of 1974 balloon-borne electrochemical ozone ,

sondes have been regularly launched, i.e. once or three Sys_tematlc dferences and random errors of the_electro-
times per week, at the Aerological Observatory Linden- chemu;al ozone sonde, type OSR’ has been estlmated by
berg (52.22N, 14.12 E) of the Meteorological Service of analysing 20 tandem ozone soundings at the Aerological Ob-
GDR. The oz;)ne sensor was developed tiniRebeck and servatory Lindenberg in 1982 (Feister, Grasnick and Peters,
Sonntag (1976) on the basis of the Brewer-Mast principlelgSS),' Random errors are at their maximum of about 1O.t0.
(Brewer, Milford, 1960). The sondes of the type OSE-2 13% in the troposphere and above 32 km, and reach a mini-
OSM-2, OSR (since April 1981), OSE-3 (since September™Um of 2 to 5% between 20 and 28 km. The mean random

1986) and OSE-4 (since August 1989) were manufactured ifrror is 11.5% in the t.roposphgre, 7% n the s_tratosphere be-
cooperation with the Scientific Instrument Laboratory of the neath the ozone maximum height (ca. 22km in Europe), and

Academy of Sciences in Berlin. Prototypes of the sonde took5:6% abovg that.he.lght'. Due to the lower tempe_rature and
part in the International Ozone Sonde Intercomparisons aglﬁerenthelghtdlstrlbutlon_ of_the ozone the errors in Antarc-
Hohenpeissenberg in 1970 (Attmannsbachéitsth, 1970) tica may difer from these findings.
and in 1978 (AttmannspacherjiBch, 1981).
The ozone sensors were adapted to the Russian balloory Dataset
borne radiosonde system MeteRIKS-5 for data transmis-
sion, receiving and processing of ozone partial pressure. Th&he dataset compiles 426 individual subsets of data, one for
standard data, temperature and humidity, were obtained froreach sounding. Figure 1 presents an overview of the ozone
the radiosonde RKS-5. Pressure, wind direction and windmeasurements from the whole dataset.
speed were derived from radar measurements of the ground The data were taken while the balloons were ascending.
station Meteorit tracking the balloon flight. The soundings were terminated at the burst level of the bal-
The ozone partial pressure measurements were achieveadons. The ascent velocity was about m During sum-
by a small electrically driven gas sampling pump which mertime — when the stratosphere was relatively warm — the
forces ambient air through a sensing solution of an electroballoons frequently reached levels above 30000 m. During
chemical cell (Brewer-Mast principle) which generates anwintertime the low temperatures in the stratosphere (below
electrical current proportional to the mass flow rate of ozone.—80°C) lead to lower burst heights. Regular launches were
For balloon-borne ozone profile measurements a pumgperformed once per week and during spring (September, Oc-
correction has to be applied in order to compensate fortober) up to three soundings per week. Occasionally strong
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Figure 1. Time-height sections the annual ozone variation over Georg-Forster-Station.

winds or technical problems (1989) made the measurements o
impossible.

3.1 Related datasets
S
©

Related datasets which were used with the data from
Georg-Forster-Station. The locations of the corresponding
Antarctic stations are shown in Fig. 2:

Syowa, Antarctica, (690 S, 3935 E): g
Ozone soundings since 1966, these data are used as a very '
important reference for the pre-ozone hole period in the
Dronning Maud Land region (Chubachi, 1984, Solomon et

al. 2005, Gernandt et al., 1996).

90°

Amundsen-Scott

A
.
2.

Faraday, Antarctica, (635 S, 6416 W):
A series of ozone flights was performed from March 1982
till April 1983. Individual flights do show indications of
ozone depletion although it was not recognized at that time -180°
(Shanklin, 1985).

Figure 2. Location of Georg-Forster-Station and all other Antarctic
Halley, Antarctica, (7335 S, 2634 W): stations with related datasets.
Ozone soundings performed in 1987 were used for dynami-
cal studies of ozone variations (Gernandt, 1995).

ozone sondes (VAISALA) were used. As the result of an
Amundsen-Scott South Pole Station, Antarctic® (@S, —):  intercomparison with TOMS data no correction factor was
Ozone soundings performed in 1987 were used for dynamiapplied. The results of both stations are presented as one

cal studies of ozone variations (Gernandt, 1995). time series, see Fig. 3. Itis the longest nearly continuously
measured time series of balloon-borne ozone observations
Koldewey-Station, Svalbard (795 N, 11°52 E): since the chemical ozone loss became a significant feature in

Ozone soundings performed since October 1991 data arthe stratosphere.
used for bipolar comparisons (Gernandt et al., 1998; Rex et The combined time series of both stations show the de-

al., 2000). velopment of the stratospheric ozone layers from 1985 until
now. In terms of balloon observations it is the longest and
Neumayer-Station, Antarctica, (789’ S, 815 W): thus unique record since the “ozone hole” has been discov-

After January 1992 the ozone soundings at Georg-Forsterered. Height-dependent trend and forcing studies were per-
Station were continued at Neumayer-Station 750 km furtherformed for the combined time series of balloon-borne ozone
west (Kbnig-Langlo et al., 2006). At Neumayer ECC BA soundings (Gernandt et al., 1998).
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Figure 3. Time series of seasonal averaged ozone partial pressure
(mPa) (red) and temperatur€) (blue) from Georg-Forster-Station
and Neumayer-Station at 70 hPa.
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