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Abstract: Using the NCEP/NCAR global daily reanalysis data, this paper defined the winter pentad Eura-
sian teleconnection persistent anomaly, analyzed the characteristics of persistent abnormal process of EU
pattern and discussed the corresponding atmospheric circulation and its impact on the winter weather in
China. Statistical results show that; 26 persistent abnormal processes occur in the 54 winters of 1957 —
2010. The positive persistent abnormal processes mainly occur in December, the 2nd to the 5th pentad of
January, and the 4th pentad of February to the 1st pentad of March while the negative ones occur in the
4th and 5th pentads of December, the first three pentads of January and the 3rd pentad of February to the
1st pentad of March. Then the 200 hPa and 850 hPa geopotential height fields are selected to represent
high and low atmospheric layers. Synthetic analysis shows that: during the processes of index anomalies,

characteristics of strong EU pattern exists in both of the high and low atmospheric layers; and temperature
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in most parts of China is influenced by EU index anomalies, showing significant difference. Precipitation

presents significant difference in the middle and lower reaches of the Yellow River and Yangtze River, and

parts of southeastern China. During positive abnormal processes, influenced by the strengthened Siberian

high, northerly winds prevail in the lower troposphere over China with lower temperature and less rain-

falls. The opposite situation tends to occur in negative processes.
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Table 1 Winter Euroasia teleconnection pattern intensity index
of Northern Hemisphere from 1951—2010

Ey EU 5% 0y EU 8% AR EU #& %k
1951/1952 —1.56 1971/1972 1.50 1991/1992 0.43
1952/1953 —0.57 1972/1973 1.23 1992/1993 1. 31
1953/1954 0.44 1973/1974 0. 60 1993/1994 0. 39
1954/1955 —1.05 1974/1975 —0.04 1994/1995 —0.32
1955/1956 —0.09 1975/1976 0. 25 1995/1996 0.62
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1958/1959 —0.23 1978/1979 0.10 1998/1999 —0.79
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Fig. 1
EU index during 1957/1958—2010/2011

(Solid line is 9 year Gaussian smoothing,

The interannual variability of winter

1960 on the abscissa refers to the winter

of 1960/1961, and so on)
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Table 2 Statistics of EU persistent abnormal events in the winters of 1957—2010

1E5 3

B

A

1958.14—15,1964. 24—25,1966. 11—13.,1969. 6—8,
1974.9—10,1981. 7—10,1984. 14—15,1985. 24—27,
1998.22—23,2001.11—12,2001. 23—24,2003. 16—17

1960. 23—25.,1963. 14—15,1968. 4—7.,1971. 13—14,

1975. 20—21,1989. 13—14, 1993. 21—23,1996. 16—17,
1997, 10—11, 1997. 21—22, 2002. 23—25, 2005. 14—15,
2005.17—18.,2007. 10—11
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Fig. 2 Pentad total graph of persistent
abnormal events of EU pattern frequency
in winters of 1957 —2011
(All 30 pentads from November to the
next March, light/dark column shows

positive/negative abnormal event)
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Fig. 3 Composite geopotential height departure at 200 hPa (a) and 850 hPa (b)

in both positive and negative anomalies

(Positive mean anomaly minus negative one, the shaded area shows the region

passing the significance test at the level «=0. 05)

Xf 200 il 850 hPa 1E . £ 5 # i F2 1 X3 22 (8
Yoy (B O, I8 %t 2 G 347 F 88314 55 Ot g
55,2004) . MR LU H o 55 22 8 3 [
1o B 22 (E AV E 250 R LB 3 X3 25 5 2 3
it «=0.01 Y B F KKK 200 hPa |, IE 5%
5560 5 I A B 53 0 R L B RCAE R R 3.
Bl 7R b b X s A — A 5 1 A U B S FR
FEAE X s b KCE S B K E S
850 hPa i i b B hL /K 1L B 3T 1 00 2038 o
O PRFFEASAE i 8 0 55 5 T 11 AR b B ) e XA Ui
LA E AWM, & E B Ao KR
850 hPa 4 KA & 5 (M) /R < OF 53 i 72

s BB IR I M XA S A e R AL 74 A R I
0| O e I g 71 s i | B 20 R e e e
AR T s SR E AR . B R UL FR AR 2 b X
NI EZ EU 58805 0 i # B 0 . OE S5
I I e e 2 T L AR AR

5 WKV A 328 AF 5 A 2 1 X K ] 4¢
R
LA B B 5 3 1 KR 4 T

RER L. EU 45 85 &l 72 b 3 B IR o0 A
HERARRESR &8RS (B R R 555



LR

ZE WA - A ZE RO R R R O R I ) RUJE S A A1 K% JHL 0 8 ) R A 52 1101

150°E

—

B 4 200 hPa(a) Ml 850 hPa(b) X
A 2 Y
[IE 5 R AP 20 25 1 57 IR ZS 38 I QRO B X
FORMEL «=0. 01(a=0. 05) ) B Z A T4 5]
Fig. 4 The same as in Fig. 3, but for wind departure
(Dark/light shaded area separately stands for the region

passing the significance test at the level a=0.01/2=0. 05)
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Fig. 5 The same as in Fig. 3, but for surface
air temperature departure and its ¢ test
(Dark/light shaded area separately stands for

the region passing significance test at the level

a=0.01/a=0.05, contour intervals 1 C)
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