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Abstract Eurasian snow cover is an important factor affecting the climate in the mid-high
latitudes. A deep understanding of the characteristics and causes of Eurasian snow cover
abnormal changes is of great significance for climate research and improvement of climate
prediction. The current research focuses more on the interannual and interdecadal changes
and climate effects of snow cover, while it is obviously insufficient for the understanding
of the intraseasonal changes of snow cover. Based on the observation and reanalysis data,
this paper discusses the intraseasonal variation of spring snowmelt in different regions of
Eurasia continent and its related atmospheric circulation characteristics and surface energy
evolution process through statistical diagnosis. The results show that the Eurasian spring
snowmelt anomaly has obvious intraseasonal variation, with the dominant cycle of 10-30
days, and the intraseasonal signals mainly appear in the Scandinavian Peninsula, the
Eastern European Plain and Western Siberia. Further analysis shows that the intraseasonal
variation of snowmelt in Scandinavia may be related to the Scandinavian teleconnection
negative phase (SCA-), and the intraseasonal variation of snowmelt in the Eastern European
plain may be related to the Eurasian teleconnection negative phase (EU-). The intraseasonal
variation of snowmelt in West Siberia may be related to Scandinavian teleconnection
positive phase (SCA+). There are obvious differences in the causes of snowmelt anomalies
in different regions. The increase of long-wave radiation may be the main cause of
snowmelt anomalies in Scandinavia. In the East European plain and West Siberian region,
sensible heat flux anomalies may be the main cause of snowmelt anomalies.

Key words Spring snowmelt, Intraseaonal variations, Atmospheric teleconnection,

Surface energy flux
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Fig. 1 Standard deviation of Eurasian snowmelt anomaly in spring (from March to May) during 1991~
2018, (a) observational data (unit: mm); (b) GLDAS data (unit: kg/m 2); The red box indicates that the
three regions studied from west to east are Scandinavia, Eastern European Plain and Western Siberia.
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Fig. 2 The seasonal variation and power spectrum analysis of the standardized regional average snow
melting based on GLDAS data set, (a) Scandinavia; (b) Eastern European Plain; (c) Western Siberia; (d)
Variation profiles of snow melting season in different regions; a. The red solid line in b and c is the red
noise test, which has passed the 95% confidence test. In (d), the black solid line represents Scandinavia,

the red solid line represents Eastern Europe Plain, and the blue solid line represents Western Siberia.
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Fig. 3 Variance contribution of standardized regional mean snowmelt at different time scales based
on FMI and GLDAS datasets, (a) FMI observation data; (b) GLDAS data. The red bar shows
Scandinavia, the blue bar shows the plains of Eastern Europe, and the yellow bar shows West
Siberia.
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Fig. 4 The pressure-time profile of 10-30-day filtered 1000-100hPa temperature field(unit:K):(a)
Scandinavia; (b) Eastern European Plain; (c) Western Siberia, the colouring area passed the 95%
confidence test
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Fig. 4 Daily evolution of 10-30-day filtered geopotential height (shaded, unit: gpm), wind (arrow,
unit: m/s) and original geopotential height (contour, unit: gpm) at S00hPa. The colouring area and

arrow passed the 95% confidence test and the black box is the key area of Scandinavia.
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Fig. 6 Similar to Fig.5, but for Eastern European Plain.
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Fig. 8 Spatial mode of REOF decomposition of 500hPa geopotential height field in Northern
Hemisphere Spring from 1991 to 2018 and Composite analysis of rlated index: (a) Scandinavian
teleconnection(SCA); (b) Eurasian teleconnection (EU); (c) The daily evolution of three regional related
circulation type indexes: the black solid line is the SCA index related to snowmelt in Scandinavia, the
red solid line is the EU index related to snowmelt in Eastern European plains, and the blue solid line is
the SCA index related to snowmelt in Western Siberia, which passed the 95% confidence test.
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Fig. 9 Daily evolution of 10-30-day filtered regional average temperature trend (K/d) and its contribution
components in low level (1000-850hPa): (a) Scandinavia, (b) Eastern European Plain, (c) Western
Siberia.The black line is the local temperature tendency; the red solid line is the horizontal temperature
advection term; the blue solid line is the vertical temperature advection term; the purple solid line is the
vertical term; the yellow solid line is the diabatic heating term,the dot passed the 95% confidence test.
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Fig. 10 Daily evolution of 10-30-day filtered surface energy and surface temperature: (a) Scandinavia,

(b) Eastern European Plain, (c) Western Siberia. The black line indicates the standardized snowmelt
anomaly; The blue line indicates the surface temperature anomaly (unit: K); The red solid line and dotted
line indicate the sensible heat flux and latent heat flux anomalies respectively (unit: W/m?); The green
solid line and dotted line respectively represent the net long-wave radiation flux and net short-wave
radiation flux anomalies (unit: W/m?) The point on the curve indicates passing the 95% confidence
test.
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Fig.11 Spatial evolution of 10-30-day filtered surface energy in Scandinavia. Color filling from left to
14



right (unit: W/m?): sensible heat flux anomaly (SSHF), latent heat flux anomaly (SLHF), net long-
wave radiation flux anomaly (LWNET) and net short-wave radiation flux anomaly (SWNET).The dotted
area passed the 95% confidence test.
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Fig.12 Similar to Fig.11, but for Eastern European Plain.
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Fig.13 Similar to Fig.11, but for Western Siberia.
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Fig.14 Schematic diagram of the relationship between 10-30-day intraseasonal variation of
snowmelt over Eurasia and circulation and surface energy at high latitudes. The color filling area is

the snowmelt area.
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