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R uL = Z Z romk; R L= Z Z Fomk— R uL (21)
r= 0if=0 = 0= 0
T’ m.k(t)) r, m, k p’ h( ty, mh, kh) p’ h(mh, kh) P, h(t},) P’ h
R ui(ty) R iu(ty) R vt R v
3 Ia
6 (7) . 500 hPa To(tm, 1)
Iil( tm) 9
3.1 I.
1 2 2
[8]
8], , (I ) ( ) 500 hPa
1 500 hPa I.
Table 1 500 hPa hemispherical climate anomaly height field intensity 7, dagpm
1 2 3 4 5 6 7 8 9 10 11 12
4.9 49 43 36 3.1 28 25 26 3.0 34 41 45 3.64 2.4
3.1 3.0 32 3.4 39 37 40 39 37 35 33 3.3 3.51 1.0
3.2 I
1 1 7 500 hPa
500 hPa ; 1)
7
i
z s
>
B /.
R
1960 1965 1974 1975 1980 1985 (990 945 1960 1965 1970 1975 980 1985 (9u0) |95
W (Rt
1 500 hPa a. :b.
) ; * El Nino 2-81, : dagpm)

Fig-1 Interannual variations of 500 hPa hemispherical climate anomaly height field intensity

(solid, dashed straightlines show their climate means respectively;

[12-3]

the E1 Nino events are marked by * ;units: dagpm)

a-Northern Hemisphere; b. Southern Hemisphere
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Ta( ) , 1965 ., 1 IL(w) 7 Ia(ty)
; La(ty) (7 ) (1 ),
[(ty) (6 a), Ia(ty) (3a) 2)
(1) ( ) ( 4a ) ; La(1y)
(3 ), 5 Ia(1y) 20 70 80
’ , Ia(ty) ,
[ 12-13] El Nino , , El Nino
500 hPa s s El Nino
, El Nino 500 hPa (1al13) )
, El Nino )
4 {H (1))}
, 2.2 , 500 hPa
( )
4.1 {H'(ty)}
2 3 17 500hPa r'ms e ,
(m k= 3) ; 17 , R'u. 74. 90 %
52.95 % )
; ,17 Rt 23.14 %  39.56 % ,500 hPa
(I 7 R'vi+ Rt 98.04 % 92.51 %) ,
; 49 91
(1 7 ) {H'(ty)} , :)R'v R'ui+ R'L 5 2)
4 ( ra21 %) 22 30 ( 39
54); 3) {H'(ty)}90 % ( Pr=90%) 22 37(
30 67)
2 1 500 hPa 'k
Table 2 r',; of Jan. 500 hPa geopotential height anomaly field in northern hemisphere %
, m
0 1 2 3 4 5 6 7 8
0 2.01 1.02 0. 85 0.47 0.36 0.34 0.16 0. 06 0.02
1 6.83 5.08 5.83 5.39 4.03 1.74 0.73 0.28 0.10
2 9.68 10. 84 6.79 5.98 3.57 1.02 0.35 0.14 0. 08
3 3.88 4. 80 4.23 1.21 0.77 0.31 0.17 0.08 0.04
4 2.28 2.40 1. 10 0.35 0.23 0.12 0.05 0.03 0.02
5 0. 45 1. 06 0.36 0.13 0.12 0. 05 0.02 0.02 0.01
6 0.23 0.29 0.16 0.07 0.05 0.02 0.01 0.01 0.01




582 26
3 7 500 hPa r'mk
Table 3 r'miof Jul. 500 hPa geopotential height anomaly field in northern hemisphere %
m
k
0 1 2 3 4 5 6 7 8
0 8.25 2.38 0.36 0.17 0.11 0.13 0.12 0. 06 0.03
1 2.58 2.35 1.63 1.55 1.33 1.25 1.21 0.63 0.24
2 4.81 3.45 3.23 4.43 3.10 2.27 1. 84 0.76 0.33
3 3.98 5.40 4.64 3.76 2.19 1.34 0. 69 0.26 0.17
4 2.41 4.03 3.49 2.17 0.95 0.55 0.29 0.22 0.10
5 1.30 2.19 1.33 0. 82 0.45 0.26 0.14 0.10 0. 00
6 0.76 1.50 0.59 0.39 0.20 0.12 0.07 0. 06 0.04
4 17 500 hPa .D'h P';,

Table 4 1 P'1hof Jan. and Jul- 500 hPa geopotential height anomaly field in northern hemisphere

4.2

1 7
h m k 0% P % m k 0% P %
1 1 2 10.84  10.84 0 0 8.25 8.25
2 0 2 9.68 20. 52 1 3 5.40 13. 66
3 0 1 6.83 27.35 0 2 4.81 18. 46
4 2 2 6.79 34.14 2 3 4. 64 23.10
5 3 2 5.98 40.12 3 2 4.43 27.53
6 2 1 5.83 45.95 1 4 4.03 31.50
7 3 1 5.39 51.34 0 3 3.98 35.53
8 1 1 5.08 56. 42 3 3 3.76 39.29
9 1 3 4.80 61.22 2 4 3.49 42.77
10 2 3 4.23 65. 46 1 2 3.45 46.22
1 4 1 4.03 69. 49 2 2 3.23 49. 45
2 0 3 3.88 73.36 4 2 3.10 52.55
B 4 2 3.57 76.93 0 1 2.58 55.13
4 1 4 2.40 79.33 0 4 2.41 57.54
15 0 4 2.28 81.61 1 0 2.38 59.92
16 0 0 2.01 83. 63 1 1 2.35 62.27
17 5 1 1.47 85.37 5 2 2.27 64. 54
18 3 3 1.21 86. 58 4 3 2.19 66. 73
19 2 4 1.10 87. 68 1 5 2.19 68.92
0 1 5 1.06 88.73 3 4 2.17 71.09
21 5 2 1.02 89.75 6 2 1. 84 72.93
» 1 0 1.02 90.77 2 1 1.63 74.56
b 3 1 .55 76.11
% 1 6 1.50 77. 61
2% 5 3 1. 34 78. 95
% 2 5 1.33 80. 28
77 4 1 1.33 81. 61
8 0 5 1.30 82.90
2 5 1 .25 84. 16
0 6 1 .21 85.36
{H (tv)}
6 17 500 hPa r'mk R'u
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(7 ) (1 ) 79.93 % 69.33 %, 5.03 % 16.38 % 7,
( r'miz21%) ,
7 14, P
, {H'(0)} ;
500 hPa
5 1 500 hPa ok

Table 5 r',, ;of Jan. 500 hPa geopotential height anomaly field in southern hemisphere %

m

b 0 1 2 3 4 5 6 7 8

0 4.66 1.01 0. 40 0.27 0.50 0.27 0.10 0.05 0.03
1 10. 28 5.44 3.26 3.46 4.92 1. 66 0.43 0.27 0.16
2 14. 04 5.30 5.97 4.75 4.04 1.04 0.25 0.13 0.06
3 2.95 3.77 2.57 1.20 0.55 0.20 0.11 0.03 0.03
4 2.99 2.30 1.76 0.82 0.42 0.18 0.09 0.03 0.02
5 1.84 1.04 0. 69 0.25 0.14 0.08 0.04 0.03 0.01
6 0.24 0.55 0.18 0.12 0.06 0.05 0.03 0.03 0.01

6 7 500 hPa r'mk

Table 6 r',, ;of Jan. 500 hPa geopotential height anomaly field in southern hemisphere %

k 0 1 2 3 4 5 6 7 8
0 1.97 1.99 0.77 0.90 0.46 0.34 0.27 0.05 0.01
1 10. 69 3.81 4.20 8. 65 2.63 1.34 0.84 0.16 0. 04
2 12. 86 8. 18 6.24 7.74 1.31 0.37 0.16 0.06 0.03
3 3.02 4.03 3.26 1.62 0.40 0.18 0.10 0.04 0.02
4 1.58 2.14 1.44 0.53 0.25 0.08 0.05 0.02 0.01
5 1.52 0.83 0. 44 0.29 0.14 0. 06 0.03 0.02 0.01
6 0. 31 0.20 0.13 0.09 0.06 0.03 0.02 0.01 0. 00
5
[5] 500 hPa{H ' ()} ( )
{H'(ty)}, H'(ty)
, H'(ty) ,
, [5] 1951—1986 500 hPa {H'(ty)}., P'i=60 %
. 1 ( ) 9(16)
H' (1), P's 78.2 % (1973 ), 33.1 % (1965 );
( P'i= 80 %, r'(1y) 80 %)
8 9, Py 80 % ,
(0 m k< 6) , 17 P'(15)= 80 % 2
0< m k< 6 R'e.o(1y) 2 17 ,
1965 1 93.5% 1982 7 83.1 %, 1986 1 92.2%

1966 7 96.4 %, 80 % 34
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, ,500 hPa
7 17 500 hPa P'w P'a
Table 7 P,,P"; of Jan. and Jul. 500 hPa geopotential height anomaly field in southern hemisphere
1 7

h m k Pl % Pyl % m k Pl % Pyl %
1 0 2 14. 04 14. 04 0 2 12. 86 12. 86
2 0 1 10. 28 24.32 0 1 10. 69 23.55
3 2 2 5.97 30.29 3 1 8. 65 32.20
4 1 1 5.44 35.73 1 2 8. 18 40. 38
5 1 2 5.30 41.03 3 2 7.74 48.12
6 4 1 4.92 45.96 2 2 6.24 54.36
7 3 2 4.75 50.71 2 1 4.20 58.56
8 0 0 4. 66 55.37 1 3 4.03 62.59
9 4 2 4.04 59. 41 1 1 3.81 66. 40
10 1 3 3.77 63. 18 2 3 3.26 69. 66
1 3 1 3.46 66. 64 0 3 3.02 72. 67
12 2 1 3.26 69.91 4 1 2.63 75.31
13 0 4 2.99 72.90 1 4 2.14 77. 44
14 0 3 2.95 75.85 1 0 1.99 79.43
15 2 3 2.57 78.42 0 0 1.97 81. 40
16 1 4 2.30 80.72 3 3 1.62 83.02
17 0 5 1. 84 82.56 0 4 1.58 84. 60
18 2 4 1.76 84.32 0 5 1.52 86. 12
19 5 1 1. 66 85.98 2 4 1.44 87.56
20 3 3 1.20 87.18 5 1 1.34 88.90
21 5 2 1. 04 88.22 4 2 1.31 90. 21
2 1 5 1. 04 89. 26

23 1 0 1.01 90. 27

100

96
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HEWT L

960

1960 1965 1970 1975 1980 1985 1990 1995 1960 1965 1970 1975 1980 1985 1990 995

4 6 T
2 500 hPa ( ) )
a. :b.
Fig- 2 Fitting ratio of accumulative squared module for 500 hPa
geopotential height anomaly field by supperdong and long wave
(solid, dashed straight lines show their dimate value respectively)

a-Northern Hemisphere; b. Southern Hemisphere
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M08

3 500 hPa
) ( ) ) 20 gpm)
a. 1965 1 (R uie1=93.0%);b. 1982 7 (R yie1= 83.0%)
Fig- 3 Example of fitting 500 hPa geopotential height anomaly field
by superdong and long wave in northern hemisphere
(Solid(dashed) lines show thepractical(fitted) values;contour interval is 20 gpm)

a- Jan. in 1965(R’ UL+ L= 93 0 %) 7bJul jn 1982(R’ UL+ L= 83 0 %)

M08 M08

L08T

Y0°E

4 500 hPa
( () (o) 20 gpm)
a.1986 1 (R ywe1=92.2 %);b. 1966 7 (R vie1= 96.4%)
Fig. 4 Example of fitting 500 hPa geopotential height anomaly field
by superdong and long wave in southern hemisphere
(Solid(dashed) lines show thepractical(fitted) values; contour interval is 20 gpm)
a-Jan. in 1986(R’ yr+1= 92.2 %);b. Jul. in 1966( R vi+1= 96.4 %)
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Table 8 Frequency of important spherical function components in Jan. (Jul.)

500 hPa {H '(¢y)} in nouthern hemisphere calculated by scheme
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Table 9 Frequency of important spherical function components in Jan. (Jul.)

500 hPa { H'(ty) } in southern hemisphere calculated by scheme
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Seasonal Variation and Hemispherical
Difference of 500 hPa Climate Anomaly Height Field
Intensity and Spectrum Structure

LI Yaden, LI Qiaoping, WANG Pan—xing, HE Jin-hai

(Department of Atmospheric Sciences, NIM, Nanjing 210044, Chin a)

Abstract: By using hemispherical climate anomaly height field intensity and improved scheme
of spherical function analysis, the circulation features of 500 hPa climate anomaly height field
in both northern and southern hemispheres. It is coucluded that, 1) the hemispherical climate
anomaly height field intensity in winter ( northern hemisphere) is stronger than that in
summer ( southern hemisphere); 2) the 500 hPa climate anomaly height field is mainly
composed of superdong and long wave spherical function components (0< m k< 6) and
characterized by lower order and dimension; 3) the spectrum structure of 500 hPa climate
anomaly height field is more complicated in northern hemisphere( summer) than that in
southern hemisphere(winter). T he hemispheric 500 hPa climate anomaly geopotential height
field can be well fitted by supperdong and long wave spherical function components with

high accuracy -

Key words: 500 hPa climate anomaly geopotential height field; intensity of climate anomaly

fields; spherical function analy sis; seasonal variation; difference between two hemispheres



