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CTPATOC®EPHOE HATPEBAHUE U CO/THEUHA A AKTUBHOCTD, Jlopewn M. — Vcnons-
3ysi METOJ TEPEKPBIBAIOIINXCS II0X, MbI U3y IaJIA COOTHOIIEHNE MEXK Iy PACIPOCTPAHEHHEM CTPATO-
cdhepHOTrO HATPEBAHUS W WHIEKCAMU COTHEYHON aKTUBHOCTH TI0 JAHHBIM HA 3HAYUTEIHHOM BPEMEH-
HOM unTepBasie 23-ro coneunoro uukaa (1996-2000). ITo pesynabratam aHaau3a MOXKHO JIONYCTUTD,
9TO B HEKOTOPBIX CIIY4YasX PACIPOCTPAHEHHE CTPATOC(EPHOTO Teria KOPPEIupyer ¢ HEeKOTOPbIMHA
UHJEKCAMHU COJIHEYHON aKTUBHOCTU (HAIPUMED C KOPOHAPHBLIM WHIEKCOM). Maccus crarucruye-
CKUX JAHHBIX, K COXKAJIEHUIO, HEBEJIUK, IIO3TOMY PEe3YJIbTAThl AHAIN33 HOCAT JIAIIb WH(DOPMATHB-
HBIIA XapakTep. Mbl HaMepeHbI TPOJIOIKATL UCCIETOBAHNE B3aUMOCBA3M COTHETHON aKTUBHOCTU W
crparocepHOro HArPDEBAHUS.

Using the superposed epoch analysis the relation between the occurrence of the stratwarm and
solar activity indices on the rising branch of the solar cycle 23 (1996-2000) was studied. The re-
sults obtained allowed us to conclude that in some cases the occurrence of the stratwarm could
correlate with some indices of the solar activity (e.g. the coronal index). The statistical data set is
unfortunately rather small and, therefore, the results are on the whole only informative. We intend
to continue the investigation of the relationship between the solar activity and the stratwarm.

INTRODUCTION

It is evident that the solar variability influences on the Earth’s climate (see, e.g., [2]).

The variation in the Sun’s total energetic output does not exceed usually the value of 0.1 % be-
tween periods of maximum and minimum activity over the 1l-year solar cycle. The magnitude of
the variations of the solar radiation is a strong function of wavelength, with the highest amplitude in
the ultraviolet (UV, EUV) range.

Solar irradiance variations below 300 nm are especially important since the irradiance is totally
absorbed in various layers of the Earth’s atmosphere. Consequently, it plays a significant role in
the heating the Earth’s atmosphere and establishing its chemical composition through the photodis-
sociation and photoionization processes [3]. The UV irradiance between 200 and 285 nm penetrates
to the stratosphere and is the major source of the stratospheric heating and the ozone photodisso-
ciation. There is an evidence that ozone change is an influence on the climate. Reduction of ozone
in the stratosphere changes the temperature distribution in the stratosphere and strongly influences
the wind regime in the stratosphere that, in turn, affects the global climate.

The northern hemisphere winter stratosphere is characterized by the occurrence of midwinter
sudden warmings [1]. Stratospheric sudden warmings (stratwarms) of differing intensity take place
every winter with very few events occurring in any winter season. These warmings are characterized
by rapid, eddy-forced increases in temperature at high latitudes. The major warmings generally occur
ones or twice during the winter.

DATA AND METHOD OF PROCESSING

The initial data, characterizing the degree of coronal activity, were a homogenous data set of coronal
index [4, 5] obtained from the daily measurements of the world-wide coronographic network. There
is a good correlation between the green corona intensity and the solar irradiance in the UV/EUV
spectral range [6].

The data of the total solar irradiance (TSI) ”SOHO/VIRGO Total Solar Irradiance, 1996-Version
3.50 — Updated” were obtained from the Solar Geophysical Data (SGD) bulletin published by NOAA,
U.S. Department of Commerce. Short time variations are probably caused mainly by the short wave-
length region of the solar irradiance. The values of the MgII index have been downloaded from
the internet resources (NOAA, U.S. Department of Commerce, Space Environment Center). Solar
Radio Flux data (10.7 cm) were obtained from the SGD.
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Figure 1. SPE analysis of the coronal index (CI)
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Figure 2. SPE analysis of the total solar irradiance (TSI)
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Figure 3. SPE analysis of the MgII index
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Figure 4. SPE analysis of the 10.7 cm Solar Flux

The stratwarm data were obtained from the SGD for the time period 1996-2000. The selection
criterion which was used for the stratwarm data was the minimal duration of five days after an onset
of the stratwarm (see Table).

The onset of the selected stratwarms for the time period 1996-2000

Year Month Day | Year Month Day

1996 01 10 | 1998 02 21
02 19 12 06
12 24 | 1999 02 18
1997 02 03 | 2000 02 03
12 27 03 08
1998 02 02 12 08

The analysis was carried out using the superposed epoch analysis (SPE) in which the zero day has
to be defined as the first day of the onset of a selected stratwarm.
DISCUSSION AND CONCLUSION

The obtained curves of the SPE analysis are shown in Figures 1-4. The most significant correlation
is between the coronal index (CI) and the stratwarm, and between the 10.7 cm Solar Radio Flux and
the stratwarm, respectively. It is difficult to evaluate these results, simply due to the fact that there
were just limited data sets available. It corresponds to the fact that the current knowledge on the stu-
died influence may be insufficient to evaluate the effect of solar variability on the Earth’s atmosphere.
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