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Table 1 Trend coefficients of monthly characteristics of 1951 1995
northern winter circulations
1 2 3 4 5 6 7 8 9 10 11 12
0.1 0.11-0.38" - 004 -0.05-0.07 -0.14 -0.00 -0.13 -0.12 0.06 0.13
0.2 0.13 -0.11 =005 0.08 -0.14 - 0.08 0.14 0.03 0.04 0.19 0.19
-0.26 - 0.17 0.11 - 024 -0.14 0.10-10.12 -0.23 -0.28 0.12-0.19 - 0.20
-0.09 -0.17 -0.03 -027 -0.10 0.11 —0.23-0.34" - 0.36" 0.09 - 0.23 - 0.17
-0.24 -0.14 -0.26 -024-0.19 -0.17 - 0.23-0.31" -0.07 - 0.12 0.03 - 0.15
0.26 0.26 0.50" 0.39* 0.44* 0.40° 0.36" 0.39* 0.35° 0.56° 0.41* 0.40"
* 0.05
* Asterisks denote the significance at ¢= 0. 05
2 ( )1951/ 1952 1994/1995
Table 2 Trend coefficients of seasonal characteristics of 1951/ 1952 1994/ 1995

northern winter circulation

0.13 0.10 0.16 0.22
-0.13 - 0.03 0.17 0.28
-0.13 -0.15 -0.25 - 0.33"
-0.23 -0.25 - 0.30" - 0.26
- 0.35" - 0.36" -0.07 -0.25
0. 48" 0. 40" 0.57" 0. 36"
* 0.05
* Asterisks denote the significance at &= 0. 05
3 500 hPa
500 hPa ,
( 3) 2 1 ¢
0.05 3
(1) ( ) 70 .t 0.05
(2) 1976 ( 60 ),
1976
(3) , 1976 , 1976
l 0.01
(4) , 1976 , , 1980 , ,
2 ( )

1976
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Fig. 1 Anomalies (full line) and linear trend function (dotted) for the central intensity of

the northern polar vortex (left panel) and area index of the western Pacific subtropical high (right)

T he ordinate is the intensity and area index, respectively,

3

and numbers thereof are the trend coefficients

() ( t

shown in the left (right) panel,

)

Table 3 Seasonal circulation characteristics tested for abrupt change through

moving t—est and signal to noise ratio

t

1970 (-
1970 (-

1964 (-
1984 (-

1977 (4.6) 1979 (3.8) 1977(5.1) 1976 ( 3.

1)

3.3)

2. 1) 1985 ( 3.
1970 (2. 3) 1984 (- 3.4)

2.3) 1970 (- 2.2) 1982 (-

2.5)

2.4) 1960 (- 3.4) 1977 (- 2.5) 1976 (- 2.3)

5)

-0.5
0.63
- 0.51
- 0.50
- 0.41- 0.57-0.55- 0.38

0.73 0.52 0.79 0.54

1951/ 1952

I,

Ixt

500 hPa

1993/1994 160 (12 2

( 3a) , 43

)
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Fig- 2 Accumulated anomaly curve and temporal evolution (solid line) and Gaussian 9 point running
mean (dotted) for the subtropical high area index on a seasonal basis

T he ordinate is the area index. The 1 points out year when the abrupt change occured

( ), ru 0.50 ( ) 110°E

0 0.1; ; 0.3

Fig. 3 Winter tem perature trend coefficients (a) and simulated circulation features (b) for China

Bold black line is the zero line, contour spacing is 0. 1,

dotted lines give negative values and the solid area denotes the absolute value of > 0.3
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Table 4 Significance tests of difference
(1977 1993 minus 1951 1976) in autumn
rainfall (temperature) over China and the
num ber of stations have passed 0.05, 0. 01,
0.001 significance tests

0.05 0.01 0.001
124 35 20 11
59 7 2 0
4 1977 1993 1951 1976
) 12
(1) 43 500 hPa
) 3

( ) , 80

160
3b) 3b ( 3a)

0.57, 2 1976
, 1981 1982 1984 1989 1992
, 1976

1976)

90

4 t
(1977 1993 1951 1976 )
0.05 ; 0.01
Fig- 4 Distribution of ¢-statistics
of autumn tempaerature in China
(1977 1993 minus 1951 1976)
The hatched (solid) area stands for
significance of 0. 05 (0. 01)

).
1976
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SECULAR TRENDS AND INTERDECADAL VARIATION
OF CHARACTERISTIC QUANTITIES OF ATMOSPHERIC
CIRCULATIONS FOR NORTHERN WINTER

Shi Neng Zhu Qiangen

(Department of M eteorology, NIM, Nanjing 210044)

Abstract In the context of 1951 1995 characteristic quantities of northern circulations the
secular trends of circulation variations were investigated. It turns out that for the past 45
years or so the western Pacific subtropical highs and polar vortices were intensified, and so
were zonal circulations as opposed to meridional ones. Abrupt—change investigation shows
that discontinuity occurred largely in 1976 and early in the 1980s. The secular trends and
decadal variation in these circulations represent one immediate cause of the evolution in win-

ter temperature trend in China on a longterm basis.

Keywords variation in trend, interdecadal change, atmospheric circulation



