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Teleconnection between the Eurasian Snow Cover and the ENSO
—A Cryosphere/Atmosphere,/Ocean Interaction—

Tetsuzo YASUNARI "

Abstract

The winter snow cover area anomaly over Eurasia has been noted for about a century
as a precursor of the succeeding Indian monsoon rainfall anomaly. This snow cover anomaly
is shown to be associated with the particular atmospheric teleconnection pattern called Eura-
sian pattern. Indian monsoon rainfall is shown, in turn, to be tightly linked with the
sea surface temperature in the equatoriol Pacific in the following autumn and winter. The
global analysis of atmospheric circulation aznomalies also demonstrates that the significant
Eurasian pattern with anomalous snow cover is greatly responsible for producing anomalous
sure gradient along the equatorial Indian Ocean therough the western Pacific, which trigggers
the E1 Nino event over the eastern equatorial Pacific. These anomalous condition seem to
be caused by the anti-E1 Nino condition over the western Pacific in combination with the
polarity of the teleconnection pattern (NAO) over the northern Atlantic through the Arctic
region.

These observational evidences strongly suggest that the ENSO cycle with a time scale
of several year period should be taken as oscillation in the coupled cryosphere/atmosphere/
ocean climate system over the globe, rather than that in the coupled atmospherefocean
system in the tropical Pacific.
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Fig. 2 Correlation pattern between the
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Fig. 3 Time series of Indian monsoon rainfall anomalies (solid line) and sea water tempe-
rature anomalies at 20m (thick dashed line) and 100m (thin dashed line) depth ave-
raged for 137°E line (2°N-10°N) in the succeeding January. (YASUNARI 1989).
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Fig. 4 Lag correlations between Indian monsoon rainfall and sea surface tempe-
rature in the western (0-8°N, 130°E-150°E) and the eastern (0-8°N, 170°W -
150°W) Pacific. Reference monsoon season is shown with thick black
bar. Y (0) denotes the year of reference monsoon and ¥ (—1) (Y (+1))
denotes the year before (after) the reference monsoon year. (YASUNARI
1989).
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Fig. 5 Composite filtered anom-
alies of sea level pressure
for category 1 to category
4 of one ENSO cycle.
Units are indicated on
the right up side of each
diagram. Negative values
are shaded. (YASUNARI
1987).
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Fig. 6 Composite time sequences of time coefficients of some
teleconnection patterns in reference to weak monsoon
years (Y (0)) with (a) ENSO events and (b) no
ENSQO events. Time coefficients whose absolute values
are less than 0.4 are not indicated. Composite SOI
anomalies are also shown in the upper part of each

diagram.
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VARINAX VCT OF 3-MONTH RUNH MOGE COnP. 1 YARIHAX YCT OF 3-MONTH RUNH RCCE COmP.
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HEOBABEI/MONITIC L LI, S0 Bz 2.0, ARENE ER TF
4 (YASUNARI 1988),
Fig. 7 Major teleconnection patterns associated with ENSO cycle, deduced from
rotated eigenvectors for smoothed monthly mean 500hpa height field.
Negative values are shown with dashed lines (YASUNARI 1938).
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