25 2 Vol. 25 No.2
2002 4 Journal of Nanjing Institute of M eteorology Apr.2002

: 1000-2022(2002) 02-0145-08

B
e

&
F=

7K

( , 210044)

9

: S NCEP/NCAR B ATH #HRA 256 E 3k S An 3 S 9 4777 % T R A
T & Z RS % 692 845 A it 1A & BT AR AT A ek ER R A R ik
Eifmtjzk RFH 5 HERS ZFOBHER SHEREN: AR B FNR A LFR
AR I 2R ARBERGQRE AIE-FH R AN T ER ERAEP S {ZE F
AR A WMIWM2.WM3 KR AZRELERMG = AFE %, 5 AT
R KL, = AFA LR AN FIRVERTRT E2HR TR 40 aWM3K &
ERERFLYE, WML WM2 E LFRGEA AR RFFALY . TEBOR & &4 7
EFR#ARF TR AR E WML WM2 K XAFR G #5HK-FFGFRMEE R
WM3 KA ZR 5% % & &R £ FAAXE D,
C R AEN T, TR M BERS 2R
: P732.6 : A

[34]
[5]

[6]

[7]

:2001-07-02; :2001-09-29

G 19980409013
(19769,



146 25
1
s NCEP/NCAR 10 m
1 000 hPa ) V Ts H
T N 5 V
, 90 180°E,0 70°N
T . 90°E  140°W,0 70°N 2. 5°
x 2.5° 1958—1997 12 12 160
(EOF) , North
(SSA)
, (SVD) y
TS 2
2
2.1
1958—1997 , V
( 1) ’ 65°N
( ) 105°E s .
’ 45°N
) V
%: 35°N
? 25°N
SmeosT ’ 15°N
(112. 5°E, 10°N) (125°E, N
SOON) (132 SOE’ 45 ON) ’ LOO°E 120°E  140°E  160°E 180°
[-J:
( )
’ 1 1958—1997 Vv
2.2 Fig- 1 Distribution of climate m eridional
) (IM) wind field and the extreme value axis in
s winter of 1958—1997
110 160°E, 10 50°N
40 4 () ,
() , 2
(1967/ 1968 1962/1963 ) Vv , , 110 160°E 10
50°N R 2 ab
( )

18.29 %



2 : 147

CI00E 120°E I40°E 160°E 180°
S 3

2 v
a. 1967/1968 ;b. 1962/1963

Fig-2  Anomalous meridional wind distribution in the two strongest winter monsoon years

a. 1967/1968; . 1962/1963

13.66 % 12.86 % 10.75 % 6.19 % 4.86 % North , 5
, 2
( 3 ,  EOF
v .
EOF 40 a,
0. 05 , 0.3

TI00E  120°E  140E I60E [8r  [00'E  120°E 140°E  160°E  I180°
215 2

a. EOF :b. EOF
Fig.3 Patterns of EOF of the winter meridional wind anomalies during 1958—1997
a.EOF1;b. EOF2

( 3a) 18.29 %,
, % 0.6,
) 1 )
( 3b) 13. 66 %, :
4 ) 0.4
4 , 4

1967/ 1968 v



148 25

( 2a) . 1962/1963 Vv
( 2b
C )
20 %,
s ,EOF
40 a , s
vV :WM1
(110 115°E,7.5 15°N) WM2 (122.5 127.5%,25 30°N) WM3 (130 137.5%, 40
45°N) , ,
Vv s
In' WMI WM2 WM 3 % 160
( ) , WM
; WM2 ; WM 3
In R 0.2 s
2.3
ol ”1 100 a
’ 0.6
(SSA) WM1 WM2 o
WM3 H_ 0.2 \\ /[\//\ //}\ //
(RC) ,WMI WM 2 N A VA/) Wa J
= ~ TANSAY N
RC , § -0.2 v A\NA\//\ /f
3a ;WM3 RC ™ -04 AV
10 a ) -0.6 o &’mg
RC ( ) -0.8 — WM3K
WMl WMZ ’ 1965 1970 1975 1980 1985 1990
Ay
70 , WMI W M2
WMI 4 WMI,WM2 WM3 V
11
) , 80 . N
90 W M3 Fig-4 The ll-year running mean curves of

normalized m eridional wind anomaly

g in WM 1, WM2,WM3 regions



149

WM3 Vv

WM3

WMI1
80

). 80

); WM2

60

WM1 WM2
11 a
,WM1 WM2
70
(v

(v

80

, 80
, WM 1
s WM3 60

, WM3

40 a WM 3
, WMI WwWM2

31 WM1 WM2 WM3 V T

WM2 WM3 Vi Ts

£

WM 1 5 WM I(a) WM2(b) WM3(c) 14
s T,
( T WM1 WM2 WM 3 ,
: 5h WM2 )

Fig. 5 Correlation coefficients between mean m eridional wind
over WM 1(a); WM 2(b); WM3(c¢) and T,
(“+ "for position of WM1 WM2 WM 3, arrow line for

obvious correlation fields)

Sc¢ WM 3



150

32V T

SVD,

6) : 14
Ts

14 T- 14 100 (Il ?

,V

42 520. 2, vV T SCFi ,V

(SCF1), v Ts SVD
SVD el
T. I cl?* 104157.9, V 100 I cn:?

2 SVD

65°N
55°N

45°N

&

25°N |

15°N

S°N

65°N
S5°N
45°N
=+ 35°N
25°N

IS°N

gf,\_BSN

61.82 %, 3

100°E  120°E  [40°E  160°E 180° 100°E 130°E 160°E 170°W 140°W
7 7IE

6 V T, 2
a. 1 :b. 1 ;e 2 s d 2

Fig. 6 Heterogeneous correlation maps for the first and

second SVD modes between meridional wind field and T, field in winter

C.

6a c

12

a.the first SVD mode of meridional wind;b. the first SVD mode of T;
the second SVD mode of meridional wind; d. the second SVD mode of T,

14 T. SVD 2
. 6bd T. vV  SVD 2



2 : 151

N 1 2 6& b ’
’ 6C d
,SVD vV
4
(1) , ;

() )

1 20 % ,
(2) ; v

, WM1 (110 115°%E,7.5 15°N) WM2 (122.5 127.5
°€,25 30°N) WM3 (130 137.5°%,40 45°N)V

?

(3)WM1 WM2 3a , 710
;WM3 10 a s ,
402 ,WM1 WM2 R WM3

(H)WM1 WM2 WM3

B

WM1 WM2 ,
WM3

A EEE ER A NCEP/NCAR 89725 Aok 3632 1 5 39 55 2248 38 Btk !

[1 , , ) [M]. : . 1991: 304.

[2] 5 . [J]. ,1999,23(1): 101~
111.

[3] , , . [J1]- , 1996, 19(2) : 168-177.

[4] , ) . []]- , 1999, 10( 1): 1-8.

[5] , . [n. , 1999,

23(3):286-295.

[ 6] Chen Longxun, Dong Min, Shao Yongning. T he characteristics of interannual variations on the East Asian M onsoon
[J].J Meteor Soc Japan, 1992, 70( 1B) : 397-421.

[7] . [A]. [Cl.
1982: 1-9.

[8] R . 1873—1995 [JI. , 2000, 28(3) : 14-18.



152 25

Spatial Structure of East Asian Winter Monsoon
and Its Relationship with Sea-I.and Thermal Contrast

LEI Yong-hui, WU Hong-bao

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

Abstract: Using NCEP/NCAR reanalysis data, spatial structure and time variability of East
Asian winter monsoon are discussed and relationship between East Asian winter monsoon
and land-sea thermal contrast is investigated with the means of EOF, SV D and SSA. Results
show that there is spatial distribution in East Asian when monsoon is anomalous. T hree
subsystems ( WM1 WM2 WM3) are defined according to the situation and pattern of
extremum centers of climate mean and the variance of meridional wind. Interannual and
interdecadal variations of winter monsoon in WM 1 WM2 are different from WM 3. Winter
monsoon in WM3 is becoming weaker in recent 40 years and the monsoons of WM1 and
WM?2 have a vague strengthening trend. Land-sea thermal contrast affects monsoon of
different subsystems. M onsoon anomaly of subsystems WM 1 and WM 2 are well relative to
temperature of tropical west Pacific. Monsoon anomaly of subsystem WM3 bears a close

relation to the thermal contrast in high latitude.

Key words: east Asian winter monsoon; variability; spatial structure; land—sea thermal

contrast



