Influence of Siberian autumn snow cover on the following winter
atmospheric dynamics using modeling data and observations
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GOAL:

to assess the effect of positive snow cover anomalies, formed in October in Siberia,

on the atmospheric conditions of this territory in the following winter.

Region: Siberia (Western Siberia): 50N-70N 60E-90E

Observations (1975-2014):

snow cover — RIHMI-WDC (http://meteo.ru/it/178-aisori)

2 m temperature — NOAA (ftp://ftp.cdc.noaa.gov/pub/data/gsod/)

An interannual behavior of
October Siberian snow cover
area, winter mean (DJF) AO
Index (left scale) and surface
air temperature (right scale)
and loading pattern of the AO
were considered.

Considered data show similar
interannual behavior. But
observations have higher
variation then modeling data
(Figure 1).

The first EOF mode explains
19% of atmospheric variability
for observational data, 20 %
for INMCM4 and 23% for
INMCMS.
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REGION and DATA

Arctictic Oscillation Index: NOAA

Modeling data:
INMCMA4 (1975-2005), INMCMS5 (1979-2008)
(Volodin E.M. et al., 2010; Volodin E.M., 2014)

RESULTS
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Correlation analysis of original and detrended data showed statistically significant
linear link between considered parameters just for some periods for observations
and INMCMS5 data (Table 1).

CONCLUSION

This study showed the follow:

1. Model INMCMS5 reproduce the October Siberian snow cover effect better then INMCM4. INMCM5
has upper location of TOA (at 1 hPa instead of 10 hPa in INMCM4) and higher vertical resolution
(128 vertical levels instead of 21 in INMCM4). But commonly models INMCM4 and INMCM5
underestimate the considered link.

2. The obtained high sensitivity of results to the period choice may indicate both a nonlinearity of
considered influence and the possible dependence its exhibition from the other atmospheric and
surface conditions.

The presented results are consistent with the results obtained earlier on the basis of a simpler climatic
model of intermediate complexity (Martynova Yu.V., Krupchatnikov V.N., 2010), and do not contradict
the results obtained by other authors (Furtado J.C. et al., 2015; Popova V.V. et al., 2014).
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