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PREFACE

The Bulletin is prepared on the basis of data reported from the Russian Antarctic stations in real time via the
communication channels.

In this issue, Section | presents monthly averages of standard meteorological and actinometric observations and upper-
air sounding at the Russian Antarctic stations for July-September 2001.

At the present time, standard meteorological observations are carried out at Mirny, Novolazarevskaya, Bellingshausen
and Vostok stations. The upper-air sounding is undertaken once a day at 00.00 UT at two stations, namely, at Mirny
Observatory and at Novolazarevskaya station. More frequent sounding is conducted at both stations during the
International Geophysical Intervals (IGI) in accordance with the International Geophysical Calendar.

The atmospheric pressure values in the meteorological tables are referenced to sea level for coastal stations and to the
station level for the inland VVostok station located at a height of almost 3500 m.

Along with the monthly averages of meteorological parameters, the tables also contain their deviations from multiyear
averages (absolute anomalies), normalized anomalies (deviations in o fractions - (f-f,g)/ Or) and relative anomalies
(f/favg) Of the monthly sums of precipitation and total radiation. The statistical characteristics necessary for calculation of
anomalies were derived at the AARI Department of Meteorology for the period 1961-1990 as recommended by the
World Meteorological Organization.

Data of geophysical observations published in the Bulletin (section 6) present the results of measurements in Mirny
Observatory and at Vostok station under the geomagnetic and ionospheric programs (magnetic and riometer
observations). Data of riometer observations are presented as plots of the maximum daily values of space radio-emission
absorption at the 32 MHz frequency.

Geophysical information also includes the magnetic activity index (PC-index), which is calculated on the basis of
geomagnetic observations at VVostok station.

The Bulletin also contains brief overviews with an assessment of the anomalous state of the Antarctic environment based
on actual data. Sections 2 and 3 are devoted to the meteorological and synoptic conditions. The analysis of ice conditions
in the Southern Ocean (Section 4) is performed using satellite data received at the Bellingshausen, Novolazarevskaya
and Mirny stations and observations conducted at the coastal Bellingshausen, Progress and Mirny stations. The
anomalous character of ice conditions is evaluated against the multiyear averages of the drifting ice edge location and
the multiyear averages of the onset of different ice phases in the coastal areas of the Southern Ocean adjoining the
Antarctic stations. The multiyear averages were obtained at the AARI Ice Regime and Forecasting Department over the
period 1971-1995.

Section 5 presents as usual, an overview of total ozone (TO) based on measurements at the Russian stations. This issue
contains the results of measurements in Mirny Observatory and measurements resumed at Novolazarevskaya station. No
observations were undertaken at VVostok station during this period due to low Sun’s heights.

Sections 7 presents information on seismic observations conducted in 2000 in Mirny Observatory and at
Novolazarevskaya station that are permanent stations of the Geophysical Service of the Russian Academy of Science
(RAS GS).

Sections 8 and 9 publish information about the XXIV Antarctic Treaty Consultative Meeting held in July 2001 in St.
Petersburg and the X111 Meeting of the Council of Managers of National Antarctic Programs held in August 2001 in
Amsterdam (Netherlands).

The last Section (10) is traditionally devoted to the main directions and events of the logistics activity of RAE during the
period under consideration.



Russian Antarctic stations in operation in July - September 2001

MIRNY OBSERVATORY

STATION SYNOPTIC INDEX

METEOROLOGICAL SITE HEIGHT ABOVE SEA LEVEL
GEOGRAPHICAL COORDINATES

GEOMAGNETIC COORDINATES

BEGINNING AND END OF POLAR DAY

BEGINNING AND END OF POLAR NIGHT

NOVOLAZAREVSKAYA STATION

STATION SYNOPTIC INDEX

METEOROLOGICAL SITE HEIGHT ABOVE SEA LEVEL
GEOGRAPHICAL COORDINATES

BEGINNING AND END OF POLAR DAY

BEGINNING AND END OF POLAR NIGHT

BELLINGSHAUSEN STATION

STATION SYNOPTIC INDEX

METEOROLOGICAL SITE HEIGHT ABOVE SEA LEVEL
GEOGRAPHICAL COORDINATES

BEGINNING AND END OF POLAR DAY

BEGINNING AND END OF POLAR NIGHT

VOSTOK STATION

STATION SYNOPTIC INDEX

METEOROLOGICAL SITE HEIGHT ABOVE SEA LEVEL
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2. ANOMALOUS METEOROLOGICAL CONDITIONS AT THE RUSSIAN ANTARCTIC
STATIONS IN JULY-SEPTEMBER 2001

In July-September, small above and below zero anomalies of monthly air temperature averages at Novolazarevskaya,
Mirny and Vostok stations were preserved. The normalized anomalies at these stations were less than 10. Only at
Bellingshausen station the normalized anomaly in August comprised 1.5 o. In the interannual temperature variations,
August 2001 at Bellingshausen was the fourth in the rank of warm years.

Fig. 2.1 characterizes the temperature conditions in July-September in general in Antarctica. It presents the absolute and
normalized surface temperature anomalies at the Russian and non-Russian meteorological stations. The anomalies at the
non-Russian stations were obtained from the actual data contained in /1/ and multiyear averages /2/.

In July and September, the air temperature over much of Antarctica was characterized by the above zero anomalies. The
core of the heat center was located in East Antarctica in the area of the Adelie Land. Here, at Dumont d’Urville station,
the temperature anomaly comprised 4.2° C (1.30) in July and 3.4° C (1.30) in September. Insignificant below zero
anomalies were recorded in these months in the Atlantic coastal zone.

In August, two pronounced centers of anomalies of an opposite sign were observed. The core of the heat center was
located in the area of the Antarctic Peninsula and the South Orkney Islands. At Orcadas station, the temperature anomaly
comprised 5.5° C (1.80). Such a large heat anomaly at Orcadas station is noted for the first time over the period from
1957. The core of the cold center was located in the area of the Polar Plateau and the Ross Sea. The cold anomaly was
equal to - 5.0° C (-1.70) at Amundsen-Scott station and to -5.7° C (-1.40) at McMurdo station.

An assessment of long-period changes of monthly air temperature averages at the Russian stations in these months
reveals the statistically significant trends only at Novolazarevskaya (July) and Bellingshausen (August) stations (Table
2.1, Figs. 2.2-2.4). The air temperature increase was about 2.9° C/41 years at Novolazarevskaya for July from 1961 and
about 2.6° C/34 years at Bellingshausen for August (from 1968).

During the last decade, no statistically significant linear temperature trends were observed at the Russian stations.

Table 2.1
Linear trend parameters of the monthly surface air temperature averages
. Parameter vil | v | IX vil [ vl [ IX
Stations - - - -
Entire observation period 1992-2001 period
Novolazarevskava °C/1 year 0.071 -0.002 0.044 -0.062 -0.106 -0.001
ya. % 32 1 25 8 21 0
1961-2001
P 95 - - - - -
°C/1 year 0.016 0.018 0.044 0.369 0.100 0.222
Mirny, 1957-2001 % 8 8 22 44 13 27
[5) — - - - -
°C/1 year 0.016 0.015 -0.019 0.146 -0.138 0.015
Vostok, 1957-2001 % 7 6 8 21 18 2
P - - - - - 95
Bellingshausen °C/1 year 0.043 0.078 -0.013 0.279 0.051 -0.242
1968-2001 % 14 > 8 34 ! 3

Note: First line is the linear trend coefficient;

Second line - dispersion explained by the linear trend;

Third line - significance level (given if it exceeds 90%, 95% or 99 % confidence intervals).
The atmospheric pressure at the Russian stations in July-September was characterized predominantly by negative
anomalies. Small (less than 10) positive anomalies occurred only in July at Bellingshausen and in July and September at
Vostok stations. The largest negative anomaly was noted in August at Bellingshausen station (-9.8 hPa (-1.60). Such a
significant negative pressure anomaly is recorded at this station for the third time over the entire observation period. In
the interannual variations of atmospheric pressure the statistically significant trends are observed for August at Mirny
station (negative trend) and for September at VVostok station (positive trend). For example, the atmospheric pressure
increase for September at VVostok for the period 1958-2001 comprised 4.7 hPa/44 years.
The amount of precipitation in July-September at the Russian stations was predominantly less than a multiyear average.
Only in July at Novolazarevskaya and in September at Bellingshausen, the increased precipitation was recorded 2.5- and
1.7-fold greater than a multiyear monthly average. For Bellingshausen station, this is the first case of abundant
precipitation in the indicated month, while for Novolazarevskaya station, this is the third case (the former two occurring
in 1973 and 1981).
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Fig. 2.1. Absolute anomalies (1) and normalized anomalies (2) of surface air temperature in July (V11), August (V1I1),
and September (1X) 2001 from data of stationary meteorological stations in the South Pole area.
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3. REVIEW OF ATMOSPHERIC PROCESSES ABOVE THE ANTARCTIC
IN JULY-SEPTEMBER 2001

During the winter months (July-September), the atmospheric circulation above the Antarctic was characterized by the
dominating processes of zonal and meridional M, forms (see Table 3.1). The meridional circulation of the M, form /1, 2
and 3/ was less frequent, especially in July and September. In the eastern Antarctic, as is typical of this time of the year,
deep cyclones moved predominantly along zonal trajectories in a belt of 44-55° S, while in the coastal areas, extensive
depressions of low mobility were observed at the Antarctic front.

In July, the Falkland branch of the trajectory of cyclones was active in the Atlantic sector of the Antarctic. The cyclones
of average depth passed above the areas of the Lazarev and Riiser-Larsen Seas. The wind increase to 25-36 m/s with
gusts up to 42 m/s was recorded at this at Novolazarevskaya station.

Table 3.1
Frequency of occurrence of the atmospheric circulation forms in the Southern Hemisphere and their anomalies
in July-September 2001
Month Frequency of occurrence (days) Anomalies (days
Z M, My z M, M

July 13 7 11 3 -6 3

August 13 8 10 1 -3 2
September | 14 4 12 3 -8 5

In the Indian and Australian sectors, the New Zealand branch of the trajectory of cyclones along which deep cyclones

exited to the coast of Antarctica, was the most developed.

In August, similar to July, the total intensity of meridional processes was weaker. However, two cases of very deep cy-

clones exiting by meridional trajectories were observed — along the Kerguelen branch to the Pravda shore area and along

the East Pacific trajectory across the Drake Passage to the high latitudes of the Weddell Sea.

In September, the processes of a zonal transfer continued to dominate with a noticeable increase of the frequency of oc-

currence of My, form. Similar to July and August, the intensity of zonal processes was low and more weak compared to

the preceding two months.

According to the upper-air sounding data in Mirny Observatory, the lowest temperature of the tropopause up to

-84.9° C were recorded in August with the largest tropopause heights up to 15.7 km observed in July. In August and Sep-

tember, the tropopause height oscillations were much smaller in amplitude.

The largest flow velocities in the winter stratospheric vortex were recorded in September at a height of 10 hPa compris-

ing 81 m/s.

References:

1. Dydina L.A., Rabtsevich S.V., Ryzhakov L.Yu., Savitsky G.B. Atmospheric circulation forms in the Southern
Hemisphere. — AARI Proceedings, 1976, V. 330, p. 5-16.

2. Ryzhakov L.Yu. Some characteristics of the anomalous development of atmospheric circulation forms in the South-
ern Hemisphere at the cold time of the year. — AARI Proceedings, 1976, V. 330, p. 17-29.

3. Ryzhakov L.Yu., Savitsky G.B. and Ryabkov G.Ye. Seasonal motion features of pressure formations in the South-
ern Hemisphere at typical atmospheric macroprocesses. — SAE Proceedings, 1990, Vol. 87, p. 70-74.

4. Ryzhakov L.Yu. Macrosynoptic and climatological studies of the Southern Hemisphere. “Meteorlogy and Climatol-
ogy”, V. 9. Itogi nauki i tekhniki VINITI AN SSSR. M., 1983, 136 p.
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4. BRIEF REVIEW OF ICE PROCESSES IN THE SOUTHERN OCEAN
IN JULY-SEPTEMBER 2001

During the Antarctic winter of 2001, similar to the two preceding years, a smaller ice cover extent was observed in the
Atlantic and especially in the Indian sector of the Southern Ocean. Thus, in September, the ice edge was located more to the
south than usually at 2° of latitude, on average (Table 4.1, Fig. 4.1).

The main cause of the decreased ice cover extent is probably a low intensity of the atmospheric processes that was observed
during the entire period July to September (see Section 3). This has governed a significant attenuation in the aforementioned
sectors of the main export branches of ice advection that provide its distribution over the ocean area north of 65° S.

For example, the export of thick second-year ice northward to the Scotia Sea from the core of the Atlantic ice massif defined
in June, has probably stopped completely as early as mid-July (see previous Bulletin for April-June, Section 4). That is why,
the exceptionally easy ice conditions formed here by the type of “warm winters” beginning from 1996. In particular, the
duration of the ice period in the vicinity of the Bellingshausen field base (South Shetland Islands) comprised not more than
2.5 months similar to the last year (Table 4.2).

The winter synoptic conditions of low activity influenced in quite a peculiar way the regional weather and ice conditions.
The Mirny Observatory area can serve as a good example where fog was observed in July for many hours and the intensity
of landfast ice growth with a relatively small snow cover was anomalously decreased throughout the winter (Table 4.3).

In conclusion, it is noted that in winter, the ice cover extent of the Southern Ocean was in general still within the multiyear
averages due to a compensating increased expansion of the ice belt in the Pacific Ocean sector.
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Table 4.1

Latitudinal location of the external northern drifting ice edge in the Southern Ocean based on satellite data of
Novolazarevskaya and Mirny stations in September 2001

Meridians Actual Multiyear average
40°W 59.0°S 58.1°S
30°W 57.5°S 57.0°S
20°W 56.9°S 56.9°S
10°W - 56.6° S

0° 55.8°S 55.9°S
10°E 57.7°S 55.3°S
20°E 59.2°S 56.6° S
30°E 59.4°S 58.7°S
40°E 61.0°S 59.1°S
50°E 62.1°S 59.1°S
60° E 61.6°S 59.3°S
70°E 61.3°S 59.1°S
80°E 61.9°S 58.3°S
90°E 61.3°S 59.5°S
100° E 61.1°S 59.9°S
110°E 63.2°S 60.6°S
120°E 64.2°S 61.3°S
130°E 63.9°S 61.9°S
140°E 64.3°S 62.3°S
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Table 4.2
Dates of the onset of main ice phases in the Bellingshausen field base area (Ardley Bay) in winter of 2001
Ice formation Landfast ice Freezeup Landfast ice break- Ice clearance
formation up
first stable first stable first final start end first Final
Actual | 22.06 22.06 23.06 No 24.06 No 23.07 08.08 08.08 10.09
Multi- | 09.05 08.06 11.06 13.06 03.07 07.07 10.09 09.10 12.10 05.11
year
avg
Note: No- no phenomenon.
Table 4.3
Average landfast ice thickness (cm) and snow depth on landfast ice (cm) in the area of Mirny Observatory
from data of profile measurements in July-September 2001
Ice Snow
Months Vil VI IX Vil VI IX
Actual 82 102 113 13 12 13
Multiyear avg 101 119 137




[

Scale 1:30 000 000
Fig. 4.1. Actual and mean multiyear location of the external, northern drifting ice edge in the Southern Ocean
in September 2001.
Conventional designations:

Actual
----- Multiyear average
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5. TOTAL OZONE MEASUREMENTS AT MIRNY AND NOVOLAZAREVSKAYA
STATIONS IN JULY-SEPTEMBER 2001

Measurements of total ozone (TO) after the end of polar night began on July 30 in Mirny Observatory and on September 1,
2001 at Novolazarevskaya station.

During the polar night, the total ozone in Mirny decreased from 270 Dobson units in May to 240 Dobson units in August. As
can be seen from Fig. 5.1, the daily averages were not less than 219 Dobson units. In total, the TO was stable, which can be
probably attributed to a weak intensity of the atmospheric processes above Antarctica in August.

In September, the monthly total ozone average in Mirny comprised 197 Dobson units, i.e. being the second in the rank of
minimum values for this month (the first in the rank of minimum values of 185 Dobson units was observed in 1994). The
lowest in September daily TO average in Mirny of 143 Dobson units was recorded on September 23, 2001. The sufficiently
sharp ozone fluctuations occurred throughout the month as is often the case in September.

At Novolazarevskaya station during September, a steady ozone decline was observed with the maximum value of 233
Dobson units recorded on September 1 and the minimum value of 127 Dobson units — on September 28 (see Fig. 5.1). The
monthly average comprised 174 Dobson units, which is higher than in 1990 (173 Dobson units), in 1993 (132 Dobson units)
and in 1995 (163 Dobson units). It should be taken into account that observations here were not continuous being conducted
only in some seasons. Data of observations organized at Novolazarevskaya station in 2001 require an additional analysis and
are presented as preliminary in order to show a tendency of TO change in this region in September.

280 - 280
X
X
260 -+ / 9 —x—1 + 260
X X X
{ X /x x \x X s--A--- 2
240 | X / \ J x - 240
X Yx X XXX [ A y
/ [V ] i
220 + X X \'?< I\ y K|+ 220
S /A A X
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Fig. 5.1. Daily total ozone averages at Mirny station (1) and Novolazarevskaya station (2)
in July-September 2001.
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6. GEOPHYSICAL OBSERVATIONS AT RUSSIAN ANTARCTIC STATIONS
IN JULY-SEPTEMBER 2001

MIRNY OBSERVATORY

Mean monthly absolute geomagnetic field values

July August September

Declination 86°52.9'W | 86°53.3'W | 86°36.4'W
Horizontal component 13935 nT 13941 nT 13957 nT
Vertical component -57500 nT | -57515nT | -57520 nT

Mirny, July 2001

10

Anax,dB
IN

. | A

P, SR, - I ) W
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Mirny, August 2001

10

Amax,dB
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Mirny, September 2001
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p—"
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Fig. 6.1. Maximum daily space radio-emission absorption at the 32 MHz frequency from riometer observations
in Mirny Observatory.
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VOSTOK STATION

Mean monthly absolute geomagnetic field values

April May June
Declination 120°53.67'W | 120°54.9'W 120°53.02'W
Horizontal component 13476 nT 13487 nT 13478 nT
Vertical component -58152 nT -58151 nT -58141 nT

Vostok, July 2001

15 |

12 |

Amax,dB
()]

om.m
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Vostok, August 2001
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Vostok, September 2001
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Fig. 6.2. Maximum daily space radio-emission absorption at the 32 MHz frequency from riometer observations

at Vostok station.



