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1—12 , 40 a; , X = 2.5
2.5, 73 144

H( i, j;tm,ty)
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tm = 1 12,ty= 1 40
” tm ty
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( [0°90°9  [90°180°), D ,
2.1 Im I.
fm 500 hPa I?( , 3im), [7] Lorenz [5],
o HC.sm) = [H+ H (L) ™
,[H(tm)] H( N ;tm) N ;H*( Y ,tm) H( Y ;tm)
[H (im)] H( , 5tm) c“ " H (. s5m) (2
In(te) = [H(tw)] = H( , ,tw)sind d /2 (3)
D
— — 1/2
Te(tm) = [ H I 2(, 5ta)]"? = H *(, ;tm)sind d /2 (4)
D
,2
[m 500 hPa N Im (tm)
500 hPa 5 I(:
500 hPa “o , (m) ;
2.2
(1) 500 hPa H( , ;tw), ,
( ) 500 hPa H( . stm),
[ 1-3] .
1)
PO pocos ) (5)
vsz[ = | Sm/ 7
,Cm Sm [0,2) 1 ,
Cm cosm /2 m )L m= 0 (6)
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Pi(cos ) e [0, ] 1 vci ys
19 17( B} ;lm)
H( , ita) = Z AN(ta) YCO + Z Z" ") YOI + Bl(tm) YST) (7)
14_T(tm) ([7( N ;tm) N YCZI) (8)
Bi(t)|  |(H(, ;tm),YSH)
7(5) bl (7) (7)7(8)
(), ()= (,)(,)sindd
yer yse JH m n
Hi'= AIYCl+ BLYSH (9)
St= (Hi HY) = A + BY (10)
2)
180°
[6], I°° g( )sind ,  [0°180
J.Oq( )sin d 7[%( 3o+ qr+ qi-1+ 3qi) bln Z gisin ] (11)
P (cos ) , Pn(COS )
3 In I.
(3) (4 500 hPa In( 1)
(2
3.1 In
1,Im 9 ”
, 500 hPa
3.2 I.
2,]0 ’ 2
, 500 hPa
[m ]c 500 hPa
1 500 hPa In
Table 1 The [, value of 500 hPa hemispherical cim atic height fields dagpm

1 2 3 4 5 6 7 8 9 10 11 12

559.9 560.0 562.3 566.5 571.6 576.1 579.0 578.4 575.0 570.2 565.5 561.9  569.3 19. 1

566.3 566.6 565.3 563.2 560.8 559.1 557.7 557.5 558.0 559.5 561.9 564.6 561.7 9.1
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2 500 hPa I.
Table 2 The I.value of 500 hPa hemispherical clim atic height fields dagpm
1 2 3 4 5 6 7 8 9 10 11 12
27.0 26.7 25.3 22.0 18.0 14.4 11.9 13.0 16.6 21.0 24.4 26.4 20.6 15.1
25.4 26.6 28.6 29.7 30.2 30.7 31.7 32.5 32.5 31.5 28.9 26.2 29.5 7.1
4 H
(2 H (.), (2)  H'(.)
[1]. ( )Y k= (n-m) /2 n, 0< m k< 10
H ()
H(,) - A%V + g[ﬂ?cm Bays:
%l 10 _ - _
+ lel[Am.kYCm.k‘l‘ Bm,kYSm,I;l (12
[1] H: H: H; H
( ) (
) (
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(1], S Swr H Hms .
S % Tk 1 v %
S' = (H ,H) Zozosmﬁk, (m, k 0); (13)
— — — ASS2, k=1 10
Sew= (o fe) = {/Tm,k2+ B, m=1 10k=0 10 (1
H o H
rmk= Smil S (15)
(m k)
-
R,k = ZOZO rmww, (m' k' 0) (16)
m' (k'Y< m(k) (m'=k=0 ) H
m k=3
RiL= R3.3 (17)
0< m k< 3(m k 0) H \
4.2
;:z,k
Pmk 2 a2 2 ek 2 (18)
_Z = ;:lh’kh’
w(muy k), h=1 120 (19)
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Z h ( mi ki YCnt, VSt H
(h)
— -
Pr = Zl W (20)
H h
5 H
0< m k< 10 s H 10°*
, , ( rmi= 5% 107° )
mk<4 mk<6 ; (7 ) (1 ) |, m
31 ,500 hPa ( , YCui  VSui
™) ( km )
5.1 H
34 \ 17 H , (m k=0
3) : (m=0) , 500 hPa
; (m=1 3)
, ,m k=0 3
15 ( 17 R 27, 17 WHI? 99.26 %
98.33 % ; m=0%k=1 3 3 ( ) ( 3),
Il H I° 94.27 % 95.41 %
341 7 ), :
, sk=1 k=2 ,
:m=73 m= 4 s 500 hPa
« 3 g
3 1 500 hPa Tk

Table 3 The r_,*,,»k value of 500 hPa climatic height field in Jan. in Northern Hemisphere %

m
k
0 1 2 3 4 5 6 7 8

0 - 0.49 0. 06 0. 05 0.00 0. 00 0.00 0.00 0. 00
1 93.29 0.78 0. 88 0.83 0.05 0.02 0.01 0.00 0. 00
2 0. 00 0.35 0.51 0.37 0.04 0.02 0.00 0.00 0. 00
3 0.98 0. 40 0.23 0.04 0.00 0. 00 0.00 0.00 0. 00
4 0.33 0.10 0. 05 0.02 0.01 0. 00 0.00 0.00 0. 00
5 0. 00 0.03 0. 00 0.01 0.00 0. 00 0.00 0.00 0. 00
6 0. 00 0.01 0. 00 0. 00 0.00 0. 00 0.00 0. 00 0.00

1 17 500 hPa ) , 15

( 27),H"
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4 7 500 hPa Tk
Table 4 The r,; value of 500 hPa climatic height field in Jul. in Northern Hemisphere %
. m
0 1 2 3 4 5 6 7 8
0 - 0.63 0.10 0. 04 0.00 0.01 0. 00 0.01 0. 00
1 80. 40 0.08 0.17 0. 06 0.10 0.03 0.05 0. 04 0.01
2 13.02 1.26 0.32 0.11 0.06 0.03 0.05 0.02 0.01
3 1.99 0.04 0.02 0.09 0.07 0.01 0.01 0. 00 0. 00
4 0.01 0.05 0.01 0.00 0.01 0.01 0.01 0. 00 0.00
5 0.71 0. 09 0.00 0.07 0.00 0. 01 0.00 0. 00 0.00
6 0.03 0.05 0.01 0.01 0.01 0.00 0.00 0. 00 0.00
: M, 0O M. 08
: ’[f"' \
[ :
{
0 -'l-‘." ]l 'i-I;-x
1 500 hPal* () ( )
al ((1=99.26%):b.7 ( 1»=98.33%)
( o1 10,7 5 :dagpm)
Fig.1 Ultra-dong wave fitting field(dashed line) of
500 hPa A" (solid line) in Northern Hemisphere
a.Jan.( ;= 99.26%):b.Jul.( ;= 98.33 %)
(Contour interval is 10 for Jan. and 5 for Jul. ; units: dagpm)
5 17 500 hPa o mk  rwa= 0.05 %
\ 1 17 31),
L H 17 99.74 %; 7 20 ( 36). hHne
99.42 % (1 4 7 8 ) (m k=
4 6) q ( 2 ) (
1)
5.2 H
6 7 , 17 500 hPafl *
15 17 99.27 % 99. 58 % ,
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5 17 500hPaH’ G Py
Table 5 _; s Fh* of important spherical function components of
500 hPa A" inJan. and Jul. in Northern Hemisphere
| 7
h - = - =
m k W % Py 1% m k 2 % Py 1%
1 0 1 93.29 93.29 0 1 80. 40 80. 40
2 0 3 0.98 94.27 0 2 13.02 93.42
3 2 1 0. 88 95.15 0 3 1.99 95.41
4 3 1 0. 83 95.98 1 2 1.26 96. 67
5 1 1 0.78 96.75 0 5 0.71 97.38
6 2 2 0.51 97.27 1 0 0. 63 98. 01
7 1 0 0.49 97.75 2 2 0.32 98.33
8 1 3 0. 40 98. 15 2 1 0.17 98. 50
9 3 2 0.37 98.52 3 2 0.11 98. 61
10 1 2 0.35 98. 87 4 1 0.10 98.71
11 0 4 0.33 99. 20 2 0 0.10 98. 80
12 2 3 0.23 99. 42 1 5 0.09 98. 90
13 1 4 0.10 99.53 3 3 0.09 98. 98
14 2 0 0. 06 99. 58 1 1 0.08 99. 07
15 4 1 0. 05 99. 64 3 5 0.07 99.13
16 3 0 0. 05 99. 69 4 3 0.07 99. 20
17 2 4 0. 05 99.74 3 1 0. 06 99.26
18 4 2 0. 06 99.32
19 1 6 0. 05 99. 37
20 6 2 0. 05 99. 42
3 98.39 % 98. 60 %,
,m= 1 m= 23
67.7 1 ( ), (m=0) k=1
k=2 6 , , , ,
3 17 500 hPaA " (m k=0 3)
,
8 . 17 ( rmi= 0.05 %) 109 ¢
15), 14 15( 27); 4
H; . ; 1

(33
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M. 06 g M. 06
2 . € %
2 L
T o 'E.
2 500 hPaH * ( ) ( )
a-l 3b.7 ( .1 10, 7 5; Idagpm)
Fig.2 Important spherical function components fitting field(dashed line)
of 500 hPa A" (solid line) in Northern Hemisphere
a-Jan. ;b. Jul- (Contour interval is 10 for Jan. and 5 for Jul-; units: dagpm)
6 1 500 hPa Tk
Table 6 The ., value of 500 hPa dimatic height field in Jan. in Southern Hemisphere %
m
0 1 2 3 4 5 6 7 8
- 0.03 0. 00 0. 00 0.00 0. 00 0. 00 0. 00 0. 00
90. 66 0.48 0. 00 0.01 0.01 0. 00 0. 00 0. 00 0. 00
4.02 0. 06 0.01 0. 04 0.01 0. 00 0. 00 0. 00 0. 00
3.71 0.25 0. 00 0. 00 0.00 0. 00 0. 00 0. 00 0. 00
0.31 0.11 0.02 0.01 0.00 0. 00 0. 00 0. 00 0. 00
0.16 0. 00 0. 00 0. 00 0.00 0. 00 0. 00 0. 00 0. 00
0. 05 0. 00 0. 00 0. 00 0.00 0. 00 0. 00 0. 00 0. 00
7 7 500 hPa Tk
Table 7 The rm.i value of 500 hPa climatic height field in Jul. in Southern Hemisphere %
m
0 1 2 3 4 5 6 7 8
- 0.08 0. 00 0.01 0.01 0. 00 0. 00 0. 00 0. 00
96. 64 0.28 0. 00 0.09 0.03 0. 00 0. 00 0. 00 0. 00
1.45 0.34 0.03 0.03 0.00 0. 00 0. 00 0. 00 0. 00
0.51 0.09 0.03 0. 00 0.00 0. 00 0. 00 0. 00 0. 00
0.01 0.26 0. 04 0.01 0.00 0. 00 0. 00 0. 00 0. 00
0.03 0.01 0. 00 0. 00 0.00 0. 00 0. 00 0. 00 0. 00
0.01 0.01 0. 00 0. 00 0.00 0. 00 0. 00 0. 00 0. 00
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2 3
80 ‘E- . %0 "E
3 500 hPaH " ( ) ( )
al (129927 %):b.7 ( 5=99 58 %)( 10; :dagpm)
Fig.3 Uliradong wave fitting field(dashed line) of 500 hPa
H" (solid line) in Southern Hemisphere
a. Jan. (_; =99.27 % );b._]ul.(_; = 99.58 %) (Contour interval is 10; units: dagpm)
8 17 500hPaH’ Py
Table 8 7 .P4" of important spherical function com ponents of 500 hPa 7~
in Jan. and Jul. in Southern Hemisphere
1 7

m k % Py 1% m k % Py 1%

1 90. 66 90. 66 0 1 96. 64 96. 64
0 2 4.02 94. 68 0 2 1.45 98. 09
0 3 3.71 98. 39 0 3 0.51 98. 60
1 1 0.48 98. 87 1 2 0.34 98. 94
0 4 0.31 99. 17 1 1 0.28 99.21
1 3 0.25 99. 43 1 4 0.26 99. 48
0 5 0.16 99. 58 1 3 0.09 99. 57
1 4 0.11 99.70 3 1 0.09 99. 65
1 2 0.06 99.76 1 0 0.08 99.73
0 6 0. 05 99. 81

, ,  NCEP/NCAR 40 a
500 hPa , : 1) 500 hPa
2) 500 hPa :

(0 m kS 3,m k 0) (m=0)
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Fig.4 Important spherical function components fitting field(dashed line)
of 500 hPa i " (solid line) in Southern Hemisphere

a-Jan-;b. Jul.(Contour interval is 10; units: dagpm)
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Seasonal Variation and Hemispherical
Difference of the Intensity and Spectrum Structure
of 500 hPa Climatic Height Fields

LI Yaden, WANG Panxing, LI Qiaoping

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

Abstract: T he circulation character of 500 hPa climatic height fields in two hemispheres is in-
vestigated by using hemispherical climatic field intensity( /) and the improved scheme for
spherical function analysis. The main findings are as the followings: 1) the intensity of
500 hPa hemispherical climatic height field of winter(Northern Hemisphere) is stronger than
that of summer( Southern Hemisphere) ; the transition velocity of hemispherical circulation
from winter to summer about the same in two hemispheres but the transition from summer to
winter in Northern Hemisphere is more rapid than in Southern Hemisphere. 2) The spherical
function spectrum structure of 500 hPa hemispherical climatic fields is simple, and the fields
are mainly composed of ultradong waves(0< m, k< 3;m, k not equal to O simultaneously),
specially of zonal spherical function(m= 0),thus showing a low order and dimension on fea—
ture. 3) The 500 hPa climatic height field can be accurately fitted by using 20 important
spherical function components(criteria by roi2 0.05 %) in Northern Hemisphere, but by
using only 10 in Southern Hemisphere, that is to say, the spectrum structure in Northern
Hemisphere is more complicated. 4) T he seasonal variation of 500 hPa climatic height fields in

Northern Hemisphere is more remarkable than that in Southern Hemisphere.

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

function analysis; seasonal variation; difference between two hemispheres



