58 4 Vol. 58, No. 4
2000 8 ACTA METEOROLOGICA SINICA Aug., 2000

El Nifio

H A% Z4%E

( s ,610041)
1982 1983 OLR TBB 500 hPa
(CSVD) , (1)
1982 1983 ,
";(2) OLR TBB SST ,
) , OLR TBB
L : (3) 500 hPa ,
;(4)
, OLR  TBB :(5)
,CSVD ,
, CSVD
:CSVD ,EL Nifio, SST ,OLR ,TBB
1
Barnett' " CEOF s
; Wallace 2l SVD , ,
ENSO s ,
, , Bl CEOF SVD )
(CSVD) ,
[ 3] , CSVD
1982 1983 SST OLR
TBB 500 hPa
,CSVD
2 CSVD

:1998 9 11 :1999 4 13



:El Nifio 419
2.1 CSVD
s xit»yjt,(i= 1,27 39 7m7j= 1729 37
s My L= 172739 ) )7i9j ? m;t n., t
’ Hilb o~
R 1bert Xity Vit
X ) éy
m = it+ it
(x Lxé)
WY = (yiek Ly
= -1 s Hilbert
/2
, X, Y (&
anz mX Yg (1)
mC{;,: nY XZ

Hermite C'Cc cC'

(2)

Sk}'(

,r< min(m,n),

k

%) = [Xe(x) X ()]
x)= [Ye(x) Vi(x)]"”

an: er /‘RIILI (2)

r rxXr

r=diag( 1, 2, , 1)

, > 2> =2 =20

CSCFi= ool

Si(x) ().

)= tan [ IR

k(%)

Ru(t)= LAx(t)An)] °

Re(Xk(x))

= tan’ I[EI;( ?;'(% )}

Rk(t) k(t)v

Ri(t)= Bu(t)Bi(t) "*



420 58

k()= tan_]|:144—)")'nrl Ailt ]

Re(Ax(1))
w(t) = tan” 1[}{4—(_)‘”;(?2(; )]
Re,Im Sk k
sk , (= 5) R k
ok k
2.2
1982 5 1983 12 SST OLR TBB 500 hPa
, SST (10°S 50°N, 120°E  80°W) 286 ,OLR
(10°S  50°N,90°E 160°W) 299 ,TBB (30°S
30°N, 120°E  160°W) 221 , 500 hPa (10° 50°N, 80°
180°E) 99 1982 1983 El Nitio SST
,OLR TBB 500 hPa CSVD ,
Hilbert ) L 7 7

3 SST OLR CSVD

3.1
1, 7 :
9%5%
1 ,
, OLR TBB ,
1 3 CSVD 7 s
1 2 3 4 5 6 7
SST/OLR 424. 65 79. 68 32.41 17. 34 14. 54 9.63 7.89
SCF 95. 64 3.37 0.56 0.15 0.11 0.03 0.03
CSCF 95. 64 99.01 99. 67 99. 82 99.93 99.96 99.99
SST/TBB 235.81 42.45 25.76 11.37 9.29 8. 15 5.93
SCF 95.13 3.08 1.13 0.22 0.15 0.11 0. 06
CSCF 95.13 98.21 99. 33 99. 55 99.70 99. 81 99. 87
SST/500 hPa 257.70 23.74 8.07 5.77 3.19 2.51 2.03
SCF 98.97 0. 83 0.09 0. 04 0.01 0.01 0. 00
CSCF 98.97 99.78 99. 87 99.93 99. 94 99.95 99. 96
3.2 OLR CSVD

1 2 SST OLR

la 2 , 110°



10°N

30k

20

10

10

20°S

:El Nino 421
120°E140 160 180 160 140 120 100 BO°W 120°E 140 160 180 180 140 120 100 80°W
- T T T T f - - 100
7 7 11 \L Y /7 ,]L AaooN
T YA s S 30
B I3 N 20
R -’ - n
g 10
o
10
Y
Jeos
(a) (b)
23,4 ~ 180
22.7 150
21.9 120
2Lz [~ - 90
20.5 S - 80
19.8 ~ F 30
19.1 S
18.3 — 30
17.8 F 60
16.9 .90
16. 2 =120
15.5 F150
MBS 7 8 s 101112 1 2 3 4 5 6 7 8 91011 120
\\ i
{c}
SST
32.0
Lo
ASST
0.0 A
s I 1 /’\,\—\
28.0 HAFH 579 11 1 3 5 7 9 11 B2/83
27. 0 il & (e)
26.0
5 7 911 13 5 7 9 1 82/83
(d)
1 1982 1983 SST OLR CSVD
SST SST
(a. 0. 1;b. 45°% c. N
s 5 N s d.
, (120 160°E), (160°E  160°W),
(160°W ), (105 10°N);e. ( [5] 7.4



422 58
W s 170°W , R
s 20°N s
1b s
s 30° 70° , s ,
, ,1982 1983  El Nifio
) N 13.
, 1d
, , , [ 6]
OLR
s 1b
3 ” “ ” 1C , lb
1982—1983
4 165°F
R El Nvio Walk
le 10°S 1982 1983
12 ) 1982 12 1983 1
EL Nino (1982 9 1983 9 ) le 360°
2 , ( le, [5]) 1982 8 9
11 1983 2 1983 3 9 R
5,6 ,
EL Nifio ) CSVD
) SST
1982 1983
2a OLR ,
OLR
s 170°E 130°E s
, 40°N
OLR s 3
, , [ 6]
2b s 130°E,



:El Nifio

423

$0°E_100 120 140 180 180

160°W

SIPE 100 120 140 160 180 160°W

40°N

20

" VLK
32 e 130 27.0
i /\ P o
18, 0~ ) . F60
%égy\ _ A A §§ 26. 0 (10°8~10°N>
ﬁ? \\\\ j’ / ™~ \ff;zgg 2.0 (90~ 120°E)
12.2 15 24.0
i 7891011121 2 346567 8 910111318 (120~180°E)
25.0 \ (160°E~160°W)
22.0
1—4%—\\77#%7 S 7 91113 5 79 11 82/83
e) M 2d
2 1982/ 83 SST OLR CSVD
OLR OLR
(a- 0.2; b. 45% ¢. 5
d.OLR )
OLR ( ) 60° ;
130°E OLR 2c
, 130°E OLR , 130°E OLR
Lo OLR , 130°E
, Walker 130°E
2c , OLR
( 2d) ( )s OLR
s 1983 2
OLR SST /2,
4 SST T BB CSVD
, SST TBB 500 hPa CSVD ,SST
SST
OLR SST , , SST TBB
500 hPa TBB 500 hPa



58

CSVD T BB
3a JFBB

T BB

160°W

1983  SST
, 170°E
160°E
180

160

1982
140

, 170°E

3
120°E

424

15°N

falalel
BRAUZRZCLCODRD
barsirs AT PN il i

2

180
180

160
160

140

140
(b}
=~
J
r
i
1
5678 31011121 23456 78 910111

120
120

8C0°E 100
80°E 10D

SO 0] WD I~ D0
g dld g e S dal
B te s Pl el M

20°N
20°8
20°N
20°S

DO0 oo oo
BN ST CE RS NDE

—i——
T

160°W
~
2

1. 2
180
A

hY

‘\-.

0. &
b)
Il
56 7891011121 2 345 6 7 8 9lvtll

—

1
L
'

140

120°E

Lt A0=H<O"0 CIOD g

J
CSVD

RN

0.2; b.

sy f s
500 hPa

SST

20°% c.

Z

1982/83

4

~\/ oy /\“‘“Y/
tc)
SST TBB CSVD
TBB
0.2; 1.
45°; c.

1982/ 83

T AS

3



4 :El Niflo 425

, TBB 3b
, 5°N 160°E, TBB
, 150 160°E T BB “ o ,
TBB* " 12, ,
3¢ ,TBB 3 , 1983 27
1, SST , 1
, TBB
1983 2 T BB OLR ,
5 SST 500 hPa CSVD
4 1982 1983 SST 500 hPa CSVD
43 )
500 hPa 4h , ,
20°N , \ 20°N ,
(4 ), 20°N
, 1982 5 1983 12
500 hPa 4c
1983 2 1982 12,
2 2 1 M
6
1982 1983 :
(1) ,CSVD ,SST-
OLR  SSTIBB  SST-500 hPa El Nifio ,
CSVD , ,
, OLR TBB

(2)CSVD , 1982 1983

? ’



58

426
113 ” “ ” El Niﬁ'o Walker ;
, EL Nifio ,
(3)OLR , SST
, OLR SST El Nifio
, OLR SST
/2,
(4)TBB , TBB
,TBB SST , 150
160°FE, TBB “or , , OLR
(5)500 hPa . El Nifio
(6) SST OLR TBB 500 hPa
, CSVD

I Barnett T P-Interaction of the M onsoon and pacific trade wind system at interannual time scales- Part I: The

equatorial zones- Mon Wea Rev, 1983, 111: 756—773

2 Wallace ] M, Smith C, Bretherton C S.Singular value decomposition of wintertime sea surface temper ature and 500

height anomalies. J Climate, 1992, 5: 561—576

»

, 1991, 726
. 1988

AN W kW

199, 11(3):97 105

Chen W Y. The Climate of spring global anomalies associated with El Nifio- Mon Wea Rev, 111, 1983, 2371—2384

, 1990, 334



4 :El Niflo 427

COMPLEX SINGULAR VALUE DECOMPOSITION
OF THE RELATIONSHIP BITWEEN TYAVELL-
ING SEA SURFACE TEMPERATURE AND
GENERAL CIRCULATION DURING
THE ELNINO

Xiao Tiangui Miao Jinhai
(Chengdu Institute of Meteor ology Chengdu, 610041)

Abstract

By means of complex singular value decomposition (CSVD) and according to the
monthly mean dataset of sea surface temperature (SST) over the North Pacific,
observation of long-wave radiation( OLR), temperature of black body radiation (T BB)
and 500hPa height in the year of 1982 1983, primary study of the relationship between
traveling SST fields and general circulation is carried out. Results show:

(1)In the year of 1982 1983, the change of SST has a large space scare, but there
is still differed of the change of direction and degree between each ocean. Such as,
continuous process of heating exists in equator Pacific, and it may be spread to the East.
Resource and converge of SST field spreading exist in equator Pacific. (2) In low
latitudes area, OLR, TBB field and SST field are closely related. Strengthen of
convection is nearly consistent with the change of SST heating. Tropical convection
plays an important role in the interaction between ocean and atmosphere. (3) In the
amplitude and phase space field of 500 hPa height , both amplitude distribution and
phase gradient direction showed the impact by the forward and backward of subtropical
high. (4) According to the relationship between ocean and atmosphere showed by the
singular value, the relationship between 500 hPa height and SST field is closer than
OLR, TBB field and SST field. (5) Calculation shows CSVD was very representative in
the study on the relationship between the two traveling field, it also has the ability to

diagnose and extract the middle—strong dignal and preferred signal from element field.
CSVD method is valued to be spread.

Key word: CSV D method, EI Nifio, T raveling SST field, OLR, T BB.



