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Main goal of the study was to assess the role of the steering
current (western transport) in the variability of
meteorological anomalies at the end of the 20th — beginning
of the 21st centuries over the Asian territory of Russia.



Traditionally, atmospheric (meteorological) variability is divided into components corresponding to
different time and space scale intervals.

In this study we used a component, characterized the variability of the synoptic scale (SV) - with a
period of 2-7 days and with a wave vector - 6 < k < 9. The SV is usually associated with the
manifestation of cyclonic and anticyclonic activity in the troposphere.
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Deviations from the normal (Gaussian) distribution of atmospheric variables may reflect nonlinear
aspects of the atmospheric dynamics (Monahan, 2006; Petoukhov et al., 2008; Sura, Hannachi, 2015;
Loginov et al., 2017). Moreover, such deviations affect 'tails' in the sampled probability density
functions (PDFs) of weather-related anomalies of atmospheric variables. The latter may either
enhance or diminish frequency of extreme weather events.
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Characteristics of the vortex formations
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2 EOF Analysis

To estimate the spatial inhomogeneity in climatic values anomalies EOF3 was used

4 Centers of action

teering current .
3 Steering curre in the atmosphere

Steering current V.4 Was calculated in the layer
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Probability distributions (as normalized frequency of
occurrence) of daily temperature anomalies,
normalized by the standard deviation of a Gaussian
fit to the core (fit for points exceeding 30% of the
maximum, drawn as solid lines), at selected stations
(vertically shifted for clarity) during DJF (winter).
Stacked for each station are the variables Tmax (red),
Tavg (black), and Tmin (blue). The shaded error
envelope is shown for Tmax at each station (the
envelopes for Tavg and Tmin are very similar).
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DJF

Shift ratio (i.e., the ratio of the percent of days exceeding
the preshifted 95th percentile of the actual distribution after
a 0.5s uniform warm shift to the percent expected if the
distribution were Gaussian) for (top) DJF and (bottom) JJA.
Values greater than 1 indicate a shorter-than-Gaussian
warm-side temperature PDF tail. White areas over land are
where the warm-side tail is not significantly distinguishable
from a Gaussian at the 5% level. Results are for the period
1979-2005 for the MERRA-CRU reanalysis. Stars identify
where scatterplots are produced.
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Spatial distribution of EOF3

Value of anomalies (positive + negative )
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ERA-Interim reanalysis data (6-h) for the 1979-2017 interval with spatial resolution of 1.125x1.125°



Spatial

distribution of EOF3
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Spatial distribution of atmospheric anomalies N*°; (M=3)
for the territory of Eurasia
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West Siberia
(60 — 90E)

East Siberia
(90 — 120E)

Far East
(120 — 150E)

= — positive anomalies

— negative anomalies
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Trends of steering current speed
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Trends of centers of action in the atmosphere
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Correlation coefficients

Rq (Vlead» Asv)

Negative anomalies

1979-1998 1999-2018
quantile| Winter [ Spring [Summer|Autumn | Winter | Spring [Summer|Autumn
West Siberia
0,25 -063 | 0,71 | -0,52 -0,28 -059 | -0,60 | -0,58 -0,54
0,75 0,51 0,42 0,55 0,53 0,46 0,49 0,44 0,45
East Siberia
0,25 -0,56 -0,46 -0,58 -0,57 -0,38 | 0,72 | -0,56 -0,55
0,75 0,58 0,58 0,53 0,68 0,59 0,58 0,57 0,56
Far East
0,25 -0,35 -0,58 -0,56 -0,55 -0,37 -0,54 -0,58 -0,58
0,75 0,65 0,44 0,62 0,68 0,49 0,55 0,39 0,45

Positive anomalies

1979-1998 1999-2018
quantile| wWinter | Spring [SummerlAutumh Winter | Spring |Summer[Autumn
West Siberia
0,25 -0,37 -0,56 -0,63 | -0,66 -0,54 -0,70 -0,55 -0,45
0,75 0,64 0,60 0,51 0,45 0,49 0,28 0,45 0,59

East Siberia

0,25 -0,72 | -0,70 | -0,53 -068 | -069 | 0,72 | -061 | -0,61
0,75 0,49 0,35 0,60 0,87 0,34 0,74 0,70 0,60

Far East

0,25 -0,57 056 | 061 | -058 | -0,60 | -048 | -052 | -0,52
0,75 0,41 0,50 0,56 0,77 0,37 0,54 0,57 0,66




Results

Thus a study of the number of anomalies in the main meteorological variables corresponding to
extreme values revealed an increasing of negative anomalies in winter for the entire ATR. A
magnitude increasing of the positive anomalies of the meridional wind speed is observed only in
the Far East.

It is shown that the largest number of significant values of the correlation coefficients
characterizing the seasonal relationship of processes in the lower troposphere is characteristic of
the relationship between the steering current velocity and the number of positive anomalies of the
meridional wind speed.

The use of EOF analysis made it possible to identify the wave structure of the steering current,
while the regions of significant anomalies are located both in the zone of the current and in areas
of a sharp change in its direction.

It was also established that at the beginning of the XXI century significant changes in the trends in
the intensity of the action centers took place: in the winter at the Siberian maximum and the
Icelandic minimum, in the summer at the Azores maximum and the Icelandic minimum.

In addition, it was shown that in winter in Western and Eastern Siberia, significant changes in the
trends of the steering current velocity are observed, while in spring in Eastern Siberia and the Far
East, and in autumn in Western Siberia.

Correlation analysis showed that significant decreasing of the intensity of the Siberian maximum
in the winter season affected on decreasing of the steering current velocity in Western Siberia at
the beginning of the 21st century, while the effect of the Icelandic minimum intensity on the
current velocity, on the contrary, intensifies.



