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38.3 %, ) Z
1z Ts z 100 SVD Idl > SCFx
Table I I Al ?and SCFi derived with SVD analysis from the geopotential height Z and the skin

temperature T's of the earth as well as from Z and the randomized fields for 100 times experiments

I cl 2 SFCy/ % SFCyl % SFC3l % SFC4l % SF Cs! % SFCel %
7z Ts 3 347.8 36.7 23.1 14.9 10.9 3.6 2.8
571.2 25.1 16.9 13.2 8.9 6.2 5.4
d 100 5 570. 1 24.9 16.3 13.0 8.8 6.1 5.3
561.7 24.1 15.7 12.0 8.5 5.8 5.1
1 500 hPa 2 4 SVD Z Ts
4 SVD
, , Table 2 The percentages of the total variance of
500 hPa both Z and Ts explained by the leading 4 SVD
la b components as well as the correlation between
the time series of coefficients of these 4
’ components of Z and those of Ts
la 45 i o TS(%)
75 °N )
: b 30 50 ON 1 21.8 10. 6 0.91
55 75 ON 2 13.8 11.0 0. 89
le 1d ’ 3 3 9.4 10. 6 0. 88
4 12.7 6.1 0.85
500 hPa
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EU le
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Fig. 1 The correlation between the geopotential height at 500 hPa

and the time series of coefficients of 4 leading SVD mode of T'g
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Fig- 2 The correlation between the skin temperature of the earth and the time series

of coefficients of 4 leading SVD mode of geopotential height at 500 hPa
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3 EU WP SVD
Table 3 The correlation bet ween the indices of both the EU and WP

teleconnection patterns and the time series of coefficients of the 4 leading SVD modes

k EU Z EU Ts wp  Z WP Ts
1 0.31 0.31 0.50 0.37
2 - 0.36 - 0.41 - 0.51 - 0.37
3 0.48 0.31 0.01 - 0.01
4 - 0.65 -0.55 0.05 - 0.01
3 500 hPa
3 (12 1 2 ) 500hPa 3 (9 10 11 )
SVD , I Cl*=2104.4, 4 SCF: 55.7% 13.1 %
81% 4.8% 500 hPa , 1
( 3) ” ”
C) 500 hPa C ) ()
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Fig.3 Heterogeneous correlation for the first SVD mode
of the geopotential height at 500 hPa in winter and the Ts in fall-
T he thick lines are for 500 hPa geopoential height and thin lines for T's
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Large scale patterns of correlation
between the 500 hPa geopotential height
and the skin temperature anomaly in
Eurasia area during boreal winter

WU Hong-bao, PANG Xin

(Department of A tmospheric Sciences, NIM , Nanjing 210044)

Abstract: Using NCEP/NCAR 40-year reanalysis, we analyzed the large scale patterns of
correlation between the deviations of geopotential height field at 500 hPa and the anomalous
skin temperature in Eurasia domain during boreal winter. It is found that the geopotential
height field correlates much more significantly with skin temperature field than with a field
that was artificially built up in a random way. The 4 pairs of coupled spatial pattern obtained
with SVD (Singular Value Decomposition) method explain 86 % of the total squared
covariance between the two variables. These patterns also account for 58 % of the total
variance of geopotential height field and 38 % of the total variance of the temperature field
respectively. T wo pairs out of 4 show us two zonal circulation anomaly patterns characterized
respectively by different latitudinal location of the main disturbances. The other 2 pairs show
us two different meridional circulation patterns. The 2 variable fields of the 4 coupled modes
seem to be consistent with each other considering the hydrostatic equation. Additionally, the
anomalous skin tem perature field in fall can be used, to some extent, to predict the sign of the

deviation of geopotential height over middle and low latitudes in the coming winter.

Key words: the geopotential height at 500 hPa, skin temperature of the earth, correlation

pattern



