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�
ïÄç�°L§Ý��mCzA�, ±ýÿç�°L§ÝCzª³, �©|^M�4¥% 1941—2009 c
°L§Ý]�½Â
��ç�§Ý�ê KI, 5L�éR/°b±Àç�9Ùò�«�°§Cz. d�Å©Û��,

KI äkO 3!7 c�cS��A�ÚO 20 c�c�SCzA�, d	 KI �äk²w�G!£�A�. KI ��²�
c�S�� (PDO) 9��Zì - H�7Ä (ENSO) kéÐ�¢��'5. ÏL{II[�¸ý�¥%/�íïÄ¥
%2©Û]�Ü¤©Ûuy KI��É~�, »�À�²�°§É~Cæ (=��Zìu)), M�4�6\r, ¦�
ÜºÄþ�ÑxOr, E¤C3�$Ø\� (PDO�æ�), ?e%ç�ò�«�°L§Ý¿¦ç�ò�«�Àò
�, ù� “ENSO-PDO- ç�°§Cz” �L§äk¢�5, l¦� ENSO �ê!PDO �ê�±��ç�§ÝCz
�cîÏf, éuýÿç�°§Cz9±>íÿþäk�½�¿Â.

'�c: ç�, °L§Ý, �²�c�S��, ��Zì - H�7Ä
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1 Ú ó

ç�9Ùò�N´��²�B9��6°Ä
�°�Ü>.6, §òp§!pí�þ�°YdH
��Ñx, éd��Ë�E¤�9þØ²ï?12
©� [1]. ù|r§Ü>.6�CzØ=K��²�
°��6g�A5 [2−4], �é�í�6kX�
K�. ïÄL², 39�/«, °�Ú�í�4�9
Ñxþ��, 3¥�Ý/«, °��9Ñx%Ó

� 70%, ��²� (25◦ N—45◦ N) �9D4Ì�
8¥3ç�9Ùò�NNC [5]. �
ïÄ�L²,
ç�«��°§É~Ø=��í�69ÀæGº
�?òkX���éX, �é¥Ií§ÚüYÑ
kK�. X��É� [6] �Ñ, ç��Àæ�6'X
��, �ç�°§É~p�, Àæ�ørÝ f; ç

�°§Oæ�E¤�ô6�üYOõ [7,8] ¿K�
u�!��/«�üY [9,10]; �ÁGç�°§,p
�, ¬E¤�I���O§y� [11]. ÏdïÄç�
9Ùò�N�CÉA�9Ùé�í�K�éuï
Ä·I�íÿCzk�¿Â

8cIS	®kØ�'uç���í�6
'X�ïÄ. ©z [12, 13] �Ñç�°§�Cz
���²��Ì�íÿ�ê (X�²�c�S�
� (PDO)!��Zì - H�7Ä (ENSO)) ���
';©z [14—17] ïÄuy PDO��� �, Or
�C3�$Ø¦���²�¥%°§ü$9Ü�
�²�°¡pÝü$, ?ÏL Rossby ÅK�ç
�ò�«; ©z [13] JÑ PDO 3cSºÝ�C3
�$ØÚ ENSO k��éX, 3�c�mºÝþ
éç�ò�N�K���; Ó� ENSO �ÏL�í
��'ÚUC°L9Ïþ9ÄþK�ç��°L
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§Ý!íÝ� [18,19]; ��, ,É�²� - �{7
Ä (PNA) Ú ENSO � “Z6”, ç���í�6�é
XÅ�EI?�Ú�ïÄ [5], ±B��\/n)ù
|Ü>.6�CzA�9Ù°í�p�^.
,��¡, ïÄç�XÛCz��´Ôn°

�Æ�����K, Ì��7ç��$ÄÆÚ
9åÆ?1. 3$ÄÆ�¡8¥3ç�6¶!6
�Ú6þ�CÉ [20]. 3ç�6¶ (=´») �¡,
Kawai[21] Q^ 200 m �?� 15 ◦C �§�½Âç
�6¶; Kawabe[22] òéR/°b�ü°²¡Õ 
�m�°²¡�½Â
ç� ��ê, ^5�Nç
�3cS��c�mºÝ��1���¹; Feng
� [23] �éç�6¶G!SCz?1
©Û;�

�²(å�, Qiu Ú Miao[24] ^ç�6¶lF�H
°W�ål½Â
ç�´»�ê, ±�xç��C
z; ��. ç�6��ïÄ, Ì�'5¿¡?�6�
©Ù!(�A�Ú6Ø ����Cz� [25−27].
'uç�6þ�Cz, õ´À�,�ä¡?1ï
Ä, X·I���±À [28]!¥IÀ° [29,30]!F�
±H [31]. 39åÆ�¡, Ì�8¥�ç�k'�
°L§Ý (SST) Ú°í9Ïþ, ïÄõ´©°�?
1, X·I��±Àç�!¥IÀ°ç�!ç��
� (F�±H) 9ç�ò�«. �©À�°L§
Ý�ïÄé�, �± ïÄØÓ�´±éR/°b
±À�eiç�9ç�ò�N��ïÄ°«. �
Ïkn: �´±éR/°b�., ç�3Ù±Ü�
þiãØØ´3(�!6��´´»�¡Ñ�é
½, ±À�ei'�¹� [32]; �´dã 1 �
�²�µÄÄU©Ùã�±wÑ, éR/°b±À
�eiç��²wp�«, Wyrtki � [33] Ú Qiu[34]

�Ñç�ò�«´����²�þµÄÄU��
�«�; d	, 3��²�þ°���íÑx�À
9Ïþ���½ uç�ò�«, Ù�����

� 450 W·m−2, Ü©�Ï´duç���Ñx�æ
�°Y�5g�º�Ze�í�r�9��E¤
� [35]. Ïd·�ò¹��F�HÜç���«
��ç�ò�«�����N?1ïÄ. ^°L§
ÝÉ~½Â���ê¦ÙU�N��ç�ei�
CzA�, ù���ïÄç�6XécS�c�S
�mºÝíÿCz��^�K�Jø��9åÆ
�ê.

�©ïÄ��mªÝ� 1941—2009 c, æ^
�]��): M�4¥%��²þ°L§Ý (SST),
�m©EÇ� 1◦ × 1◦; {II[�¸ý�¥%/�
íïÄ¥% (NCEP/NCAR) ��²þ2©Û]�,
�)°²¡íØ (SLP)!R��Ý (ω), �m©E
Ç� 2.5◦ × 2.5◦; http://jisao.washington.edu/pdo/�
Õ��²��c7Ä (PDO) �ê; KNMI Climate
Explorer�Õ���Zì�ê, �©´|^M�4
¥%� SST O���� NINO4 « (160◦E—150◦W,
5◦N—5◦S) �ê5½Â ENSO ¯�rf.

2 ç�§Ý�ê

·�3F�HÜÀ�«� A (30.5◦N—33.5◦N,
136◦E—140◦E), 3ç�ò�«À�«� B (30◦N—
37◦N, 173◦E—176◦E)(�ã 1). Ù¥«� A ´ç�
��u)�Ì�«� [22,32], °�¥ºÝµØ=
¬K�ç�´» [36], � Qiu[37] ÏLïÄç�ò
�«�c²þµÄU©Ù, uyç�ò���À
ò�� �äkcS��, 3ç�ò�� ��,
0.1 m2/s2 ÄU���ò�� 170◦E, 0.2 m2/s2 ÄU
�����ò�� 165◦E, 3ç�ò��¥*Ð
G��, 0.2 m2/s2 ÄU������� 170◦E NC,
0.1 m2/s2 ���Kò����, Ïd«� B �CÄ
U
éÐNyç�ò�«�CzA�.

� � � � � � � � � � � � � � � � � � � � � � � �� � � �� � � �	 � � �
 � � �� � � �� � � � �  � � � �
�� �� � �� � �� � �� � �� � �� � �� �

ã 1 ��²�B9�µÄU©Ù, �µ A, B «��À½�ç�«�
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�
�xeiç��CzA�,·�ò«� A,
B �°L§ÝÉ~ (SSTA) ��½Â�ç�§Ý�
ê KI, = KI = SSTA(A) − SSTA(B). ù�<Ý�
ó4f (IOD) �½Â [38] ¹�aq, �� Qiu[37] ½
Â�ê�Ôn¿Âk¤ØÓ, Ù�ê^ç�ò�N
�À? (½Üò) L«ç��r (½f). �©�ê�
Ôn¿Â´: � KI ���, L²ç�6X�Cz
r; � KI ���, L²ç�6X�Czf. ù�½
Â� KI kü�²w�A5: �´¦�UNyç�
6Xg��Cz, XJÀ��ïÄ«�L�, SST
ÒØU�Nç�6X�CzA:, �kOu��º
Ý��µCz, X PDO.,��¡, �Xcã, ± 
���£ãç��ê [22−31] õ´$ÄÆ�¡�Ô
nþ, ùp���´9åÆþ, �´u�íÿC
zïáéX.

2.1 ççç���§§§ÝÝÝ���êêê KI ���cccSSS���ccc���SSSCCC
zzz

ã 2 �Ñ
 KI ��m�Cz�, dã 2 �
�, eiç��§ÝCz�ê KI äk²w�cS
CzA�. 5¿�3 20 V 70 c�¥Ï�c KI
Ì��K�; �� KI Ì����, ½=3 70 c
�¥Ïeiç� SST Ñy
�C, ù�y��©
z [39, 40] �ïÄ(J�ÎÜ.©z [39] uy°�
��í3 1976 cc�u)
�gíÿâC, ~X,
C3�$Ø!HæpØ±9 ENSO �rÝ�±Ï
3 20 V 70 c�¥Ïu)
�gíÿâC; Üé
9� [41] 3éÀ°ç�ïÄ�uy, ç��9Ñx
þ3 1975 cc��u)
�gdf�r��C.
Kawabe[22] ïÄç���6þ!6�9´»�,

�Ñ 1963—1975 cF�HÜç�Ã��u),
���ÑyÌ�8¥3 1975—1991 c, fÐé
Aã 2 ¥ç�§Ý�ê KI �ÅÄ¸�.

�
?�Ú&Äç�§Ý�ê KI �±ÏC
z A �, �©é KI � ê ? 1
� Å ©Û, ã 3
Úã 4(a) ©O� KI ��ÅXêÚUÌ©Ùã,
ã 4(b), (c) ©O�é 0—1 c!1—3 c�mºÝ�
±Ï?1²þ��UÌS�ã. lã 3 �±uy,
eiç�äkcSÚc�SCzA�, O 20 c�
�±Ï0Bu��ïÄ�Ï, 20 V 70 c�±
c KI äkO 7 c�cS��, 70, 80 c� KI O 3
c�cS��'�²w, ·�é 1—3 c�mºÝ
��ÅUÌ?1²þ (�ã 4(c)), uy3 70 c�Ù
O 2 c���'�wÍ���� [42] 3ïÄç�
ÑxÉ~�uyF�ÀHç�Ñxþ�3 2—4 c
���±Ï; ë�I [43] �Ñg 1951 c±5ç�°
��°§²{
n�cSCz±Ï, �wÍ�±Ï
� 2.8 c, Ùg� 6 cÚ 1.5 c��mºÝ.

d	, lã 4(a), (b) �±5¿�, KI �äk²
w�G!£�A�, cÙ´3 20 V 60—80 c�.
o[x [44] ïÄuyç�°�� SST �3X²w
�pª��, ���Ñy3 8 �, ���Ñy3 2
�, ±Ï� 2—3 �.

2.2 ççç���§§§ÝÝÝ���êêê KI ������mmm©©©ÙÙÙ999üüüCCC

�
á�ç�§Ý�ê KI ��m©ÙA�9
üCL§, �âç�§Ý�ê���, ½Â KI > 0.2
��É~c, KI < −0.2�KÉ~c (�ã 5), é�
�²� SST ?1Ü¤©Û.

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 	 	 	 � 	 	 �−
�−
�	��
��

ã 2 1941—2009 cç�CÉ�ê KI ��mS�, o�´²L
Ê:wÄ²þ?n

169201-3



Ô n Æ � Acta Phys. Sin. Vol. 61, No. 16 (2012) 169201� � � � � � � � � � � � � � � � � � � � � � � � ��	�� �
 �� 	
ã 3 1941—2009 cç�CzXê KI ��ÅC�Xê, J��K�, ¢����

ã 4 (a) 1941—2009 cç�§Ý�ê KI ��ÅC�UÌ©Ù (o¢�� 95%��&���, oJ�±e�É>.K���
�«�); (b) 0—1 c�mºÝ²þUÌ��mS�; (c) 1—3 c�mºÝ²þUÌ��mS�, J�� 95%��&Y²�
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ã 6(a), (b) � KI �É~c°� SSTA ©Ù,
ã 6(c), (d) � KI KÉ~c°� SSTA ©Ùã. l
ã 6 �ß/w�, KI �É~c�, ç�ò�«9�
²�¥Ü� SST �²~c° $, F�HÜç�
D���þi�ç�� SST þÑy
�É~, �{
�ºNC��²�9»�À�²��°§þÑy

��wÍ�Oæy�; � KI KÉ~�, K��.
�
?�ÚïÄÙG!üCA�, �Ñ
 KI

�É~c� 12 ��°� SSTA ��m©Ù (�
ã 7), ïÄuyç�ò�«9�²�¥Ü�°§K
É~y�3þ�c (1—6 �) Ly��wÍ, � 5,
6 �°ÑyKÉ~�°����2, A�lÜWò
��
ÀW\|4ZæNC, ÙrÝ���
�

�, ¿�3 180◦E NCdüØ(�Ä��VØ(�;
�d�A��{�ºNC�°§É~Oæy��
´3þ�c��wÍ, 5, 6 �°uÐ��r�; é
u»�À�²��°§É~Oæy�K´3e�
c (7—12 �) ��wÍ�
, 11, 12 �O§�r�;
lþ�c�e�c, �{�ºNC�O§«��X
O§ÌÝ�~f©��H�ü¬, �Ü�O§¥%
Åì�Ü*Ü, HÜ�O§¥%�»�À�²�
þØäO\�°§�®Ü; Ó��5¿�3 11, 12,
1 �°�F�HÜç�9þi�ç�O§ÌÝ�Ù
¦�°���õ. ��o3þ!e�c¬ÑyXd
��É? ÐÚ©Û�U�����:� �CÄk
�½'X.

ã 5 ç�cþ§Ý�ê KI �mCzS�

ã 6 SSTA Ü¤©Ûã (a)KI �É~c° 1 �; (b) KI �É~c° 7 �; (c) KI KÉ~c° 1 �; (d) KI �É~c° 7 �
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ã 7 KI �É~c 12 ��°� SSTA ©Ù (a) 1 �; (b) 2 �; (c) 3 �; (d) 4 �; (e) 5 �; (f) 6 �; (g) 7 �; (h) 8 �; (i) 9 �; (j)
10 �; (k) 11 �; (l) 12 �

3 ç�� PDO 9 ENSO �'X

�o�ÏE¤
ç�°L§Ý�CÉ? kc�

ïÄL²ç�°§É~ÚÑxØ==ÉÛ/�
°��íL§K�, �� PDO Ú ENSO kX��
'X. ���� [42] 3ïÄç�ÑxÉ~��ºÝ
�6�'X¥�Ñ, 3c�SCzºÝþç�Ñx
É~¢�u PDO, ¿ÏLUC��²�¥Ü�°
§FÝ5K� ENSO. ENSO ÏL�í��'Úå
¥!p�/«°L9ÏþÚÄþ�UC, ?K�
ç�� SST[45,5].

3.1 ççç���§§§ÝÝÝ���êêê KI ��� PDO, ENSO ���êêê
������'''555©©©ÛÛÛ

ã 8 �ç�§Ý�ê KI!�²�c�S�
� PDO �êÚ NINO4 �ê² 9 :wÄ²þ��
�mS�ã, nö��mCzª³�N��, äk

éÐ���'5, KI � PDO �ê��'Xê��

 0.67, � NINO4 ��'Xê� 0.47, þÏL
w
ÍY² 0.05 �u�, �þ3 1976 cc�u)
d
K� ��� ��C. �´�±uyç��Cz
��¢�u PDO Ú ENSO �Cz, ã 9 �Ñ
 KI
¢�9�c PDO Ú NINO4 �ê��'©Û, (
JL² PDO Ú ENSO �cuç� SST CÉ, PDO
Ú ENSO � KI ��'Xê©O3Ù�c 2 ��
Ú 4 ���, â��4�, �Ò´`3 PDO CÉ 2
���, eiç� SST m©��Cz, 3 ENSO C
z 4 ���, ç�âm©�AÙCz. ùL²�©
¤½Â�ç�§Ý�ê KI Ø=U�Ð/£ãç�
�Cz, �3�½§Ýþ�N
ç�CÉ� PDO
Ú ENSO kX���éX, Ó� PDO Ú ENSO �
�c¦��ö���ç�Cz�cîÏf, ùéý
�ç�°§�CzÚ·I�íÿr³k�½�¿
Â. �
�«ÙK��ÔnÅn, �©�e5éÔ
nþ SLP, ω ?1Ü¤©Û.
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� � � �� �� ���� � �� 	 
� � � 
 ��
� � �  � � � � � � � � � � � � � �  � � �   � � � � � � � � � � � � � � � � � � � �

ã 8 ç�§Ý�ê KI!�²�c�S�� PDO �êÚ NINO4 �ê�'é²L 9 :wÄ²þ?n

ã 9 ç�§Ý�ê KI � PDO 9 ENSO �ê�¢���c�', �I�¢�ÏLwÍY²� 0.05 �wÍ5u�

3.2 ççç���ÉÉÉ~~~ccc°°°���²²²���þþþÔÔÔnnnþþþ SLP, ω

������mmm©©©ÙÙÙAAA���

ïÄL² SLP ���L¡�ºAåkX�
��'X, ?K�°L§Ý99Ïþ, Ïd SLP
É~é°��í�íÿCzå���^. ·
�]ÀÑ KI ��É~�c°, |^ 1948—2009
c� NECP/NCAR � SLP ]�?1Ü¤©Û (�
ã 10). (JL²3 1 �°, KI �É~cC3�$
Ø\�, ¥%íØ� 1000 hPa, ' KI KÉ~c�¥
%íØ�$
 5 hPa; 7 �°C3�$Ø~féõ,
=C¤æ³�º$Ø���$ø.

�
?�Ú&Äeiç� SST É~ÏméA

��²�þ���í�6Cz,·�ò NCEP � 12
�R��Ý ω ?1pÝ²þ, ,�Ü¤©Û (�
ã 11). É&º�K�, »��²� SST �©Ù´
ÜpÀ$, dd/¤
²�9å�6 —— »�
�6, §3»�Ü�²��1þ,í6, 3À�²
�/«í6e�,»��6é�²�ÀÜüW�í
ÿäk��N!�^ [46,47]. ã 11 L²3 KI �
É~c°»�Ü�²�þ��þ,í6~f, Ùþ
,����3 150◦E NC, »�À�²��e�|
��A/~f, =»��6~f; KI KÉ~c°»
�Ü�²��þ,|É~\r, Ù��þ,�Ý�
¥!À�²�£Ä� 160◦W NC, ÀW�e�|
É~Or, =»��6Or.

169201-7



Ô n Æ � Acta Phys. Sin. Vol. 61, No. 16 (2012) 169201

1010

1010

1010

1010

1010

1010
1010

1010

1005

1005

10051005

1015

1015

1015

1015

1015

10151015
1015

1020

1020

1020

1020

1010

1010

1015

1000

1000

1010

1000

1005

1015

1025

1010

1020

1010

1015

1010

1010

1010

1010

1010

1010
1010

1010

1015

1015

1015

1015
1015

1015
1015

1015
1015

1020

1020

1020

10201005

1005

1005

1005

1010

1015

1000

1010

1010

1020

1025

1020

1025

1005
1015

1015

1005

1005
1005

1010

1010

1010

1010

1010

1015
1015

1015 1015

1015
1015

1020

1020

1020

1020

1015

1015
1015

1010

1010

1025

1025
1025

1005

1005 1020

1020

1020

1030

1030
1000

1015

1020

1000

1015

1010

1035

1020

1020

1020

1015

1015

1020

1020

1020

1020

1020

1020

1020
1020

1020

1020

1025

1025

1025

1025

1030

10301035

1015

1015

1005

1005

1005

1000

1015

1015

1015

10151015

1015

1015

1010

1010

1010
10101010

1010

1010
1005

1010

1010

1010

1010
1010

-6

-4

-2

0

2

4

6

-6

-4

-2

0

2

4

6

(a) (b)

(c) (d)

20OS

0O

0O 0O

20OE

40OE

60OE

60OE 120OE 180OW 120OW 60OW

80OE

20OS

0O

0O 0O

20OE

40OE

60OE

60OE 120OE 180OW 120OW 60OW

80OE

20OS

0O

0O 0O

20OE

40OE

60OE

60OE 120OE 180OW 120OW 60OW 0O 0O60OE 120OE 180OW 120OW 60OW

80OE

20OS

0O

20OE

40OE

60OE

80OE

ã 10 SLP �Ü¤©Ûã, ���m�� 5 hPa, æÚWÚ«�L SLP �É~, eÚWÚ«�LKÉ~ (a) KI �É~c° 1
�; (b) KI �É~c° 7 �; (c) KI KÉ~c° 1 �; (d) KI �É~c° 7 �

18OS

0O

18OE

36OE

54OE

18OS

0O

18OE

36OE

54OE

120OE 160OE 160OE 120OW 80OW120OE 160OE 160OE 120OW 80OW

18OS

0O

18OE

36OE

54OE

120OE 160OE 160OE 120OW 80OW

18OS

0O

18OE

36OE

54OE

120OE 160OE 160OE 120OW 80OW

−0.06
−0.04

−0.04

−0.02

−0.02

−0.02

−0.02

−0.02

−0.02

−0.02−0.02

−0.02

−0.02

−0.02
−0.02

−0.02

−0.02

−0.02

−0.02

0
0

0

0

0

0 0

0

0

0

0

0

0

0

0

0

00

0

0

0

0

0

0

0

0.02

0.02

0.02

0.02

0.02

0.02

0.02
0.02

0.04

(d)

−0.06
−0.04

−0.04

−0.04

−0.04

−0.04

−0.04

−0.04

−0.02
−0.02

−0.02

−0.02

−0.02

−0.02
−0.02

−0.02

−0.02

−0.02

−0.02

−0.02

−0.02
−0.02

−0.02

0

0

0

0 0

00

0

0

0

0
0

0

0

0

0

0

0

0

0

0

0

0.02

0.02

0.02

0.02

0.02

0.02
0.02

0.02

0.02

0.02

0.020.0 4

0.04
0.04

0.06

(c)

−0.08
−0.06
−0.04

−0.04

−0.04

−0.04

−0.04 −0.04

−0.04

−0.02
−0.02

−0.02

−0.02

−0.02

−0.02

−0.02

−0.02

−0.02

−0.02
−0.02

−0.02

−0.02

−0.02

0

0

0 0

0

0

0

0 0

0

0

0

0

0
0

0

0

0

0

0

0

0.02

0.02

0.02

0.02

0.02 0.02

0.02

0.02

0.0 20.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.04

0.04

0.04

0.06

(a)

−0.06

−0.04

−0.04

−0.04

−0.04

−0.02

−0.02

−0.02

−0.02

−0.02

−0.02

−0.02

−0.02

−0.02
−0.02

0

0 0

0 0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0.02
0.0 2

0.02

0.02

0.020.02

0.02

0.02

0.02
0.02

0.04

(b)

-0.02

-0.01

0

0.01

0.02

-0.02

-0.01

0

0.01

0.02

ã 11 1000, 925, 850, 700, 600, 500, 400, 300, 250, 200, 150, 100 hPa 12 �pÝ²þ��R��Ý ω Ü¤©Ûã, ���m
�� 0.02 Pa/s, æÚWÚ«�L ω ��É~, eÚWÚ«�L ω �KÉ~ (a) KI �É~c° 1 �; (b) KI �É~c° 7 �;
(c) KI KÉ~c° 1 �; (d) KI �É~c° 7 �

169201-8



Ô n Æ � Acta Phys. Sin. Vol. 61, No. 16 (2012) 169201

3.3 ççç ��� ÉÉÉ ~~~ ��� PDO 999 ENSO ��� ���
pppKKK���

ç � SST � É ~ C z � � ² � � PDO
Ú ENSO y�'X��, ül�'5©Û5w, ç
� SST Cz� PDO, ENSO y�kXéÐ���'
5, cÙ´� PDO, Ù�'5��
 0.67.

ïÄL², ç� SST É~���²�� SST É
~kX��éX, ¿ÏL°í�p�^?K��
í�6. Wang [48] Ú÷�Ä� [49] 5¿�»�À�
°§�É~,pØ=K�»��6, �¬K�²�
�6; »�À�²�°§É~Ø=ÏL»��6é
$��í�6�)K�, ��±ÏLM�4�6K
�¥!p�Ý�í�6, � SST É~Oæ�, M�
4�6Or, B9�pØOr, ?¥�ÝÜº�
�\r [46,47], k|uÜºÄþ�4/�Ñx, ¦�
C3�$Ø\�; ±Å7 [50] 3ïÄM�4�6�
x-°b�°X�'X���ÑM�4�6�O
r���C3�$Ø�\r.

�©�(JL²ç�§Ý�ê KI��É~�,
��²�¥Ü (20◦N—50◦N) °§¬É~Ce, �
{�ºÜW9»�À�²�°§É~Oæ, ù«
�q “êLc” �§ÝÉ~|�©Ù� PDO ��
� [51]. �©c¡J� ENSO, PDO �Cz�cu
ç��Cz, Ïd�±@�� ENSO y�u)�,
»�À�²�°L§ÝÉ~Oæ, ¦�»��6
~f!M�4�6�þ,|9e�|ÑOr, ��
¥�B9�pØOr, ?��¥�Üº\r, |
uÜºÄþ$��p��Ñx, E¤C3�$Ø\
� (�A� PDO�æ�); \��C3�$Ø¥%Ü
ý�í^5ºAå°Ä�4/�eY�¥�ÝÑ
x\r, ��ç�ò�«9��²�¥Ü (30◦N—
50◦N) SST Ñyü§, ù´��ÏL��'��¢
��L§ (PDO ' ENSO ¢� 2 ��, ç�°§C
zq¢� PDO Cz 2 ��). ù«¢�y�3ã 7
¥ KI �ê�É~c� 12 ��°� SST É~©Ù
ã¥�kNy: »�À�²� SST Ñy4���
Ú��²�¥Ü SST �Ñy4�K�©Ù�3�
m� �. ±þÒ´�^l ENSO � PDO �ç�
�{z�K�ó^, Ì�ÏL°§É~!�í��
'!°í�p�^��X�L§5N!�¤. �
��5¿�´, 3��²�, ENSO!PDO!ç�n
ö�pK�, nö�m�'X¿�U^þ¡ù��
�{üL§5£ã, Ï�Cz
�ç�Ó��¬

é ENSO Ú PDO ?12K�, X�eiç�9ç
�ò�N SST ü$�, q¬e%�í, ¦�C3�
$Øþ��þ,|~f, C3�$Ø~f, ç�ò
�rÝ~f, ù´��K�"L§.

4 ( Ø

ÏL©Û 1941—2009 cM�4¥%� SST ê
â, ^F�±Hç�Úç�ò�«�m°L§Ý�
�éCz5L�ç�6X�Cz. �±c^°§£
ãç�Cz�', ÙA:´^ç��ei«�, �
)F�HÜ�ç�Úç�ò�«5Nyù«Cz,
Ï�ù�/«´��²�9ÏþÚµÄÏþ��
�«�, ÙCzé�í�K��©wÍ; ,	�Ø
Óu± À��¬���ç�°��°L§Ý?
1{ü�¡È²þ¦����ê, ´À�ç�6
²�'�«�, ù�����ê�UNyç�9Ù
ò�N�Cz. (JL²: ç�§Ý�ê KI 3 1975
c�²{
e� �æ� ��C, �äkc�S
ÚcS��A�, ��±Ï©O�� 20, 7 Ú 3 c,
Ù¥O 20 c�±Ï��0B��ïÄ�ã, 3 20
V 70—80 c�, O 3 c��ì�, d	, 3 1965
c�c, �äkO 7 c��. ç�§Ý�ê KI ä
k²w�G!£�A�; ç�§Ý�ê KI � PDO
Ú ENSO k�r���'5, �'Xê©O� 0.67
Ú 0.47, ç�°§3 PDO ÑyÉ~�� 2 ��m
©�AÙCz, 3 ENSO u)Cz� 4 ���AÙ
Cz. 3��Zìc, »�À�°§É~Cæ, ��
M�4�6�Or, �¦C3�$Ø\� (PDO Ñ
yæ� ); \��C3�$Ø¥%Üý�ºAå
��Or, ¦�l4/�¥�ÝÑxeYOr, �
¦ç�ò�«9��²�¥Ü°§ü$ (°§É~
©Ù¥y “êLc” ©Ù, = PDO .); d	\��
C3�$Ø¥%Hý�ºAå�Or�¬K�ç
�ò�«�rÝ9��; �L5ç�°§�Czq
¬éþãL§?1N�, ÏLC3�$Ø!�í�
6!��'K� PDO Ú ENSO.

l��Zìu)� PDO Ly�æ� �ç�
ò�«°L§Ýü$k���AL§, =¢�y�,
ENSO �ê9 PDO �ê���eiç�§ÝCÉ
�cîÏf, ùéýÿç�§ÝCz9±>íÿC
zk�½���¿Â.

a�¥��H°ïÄ¤�4�Æ¬��©Jøã 1.
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Abstract

A sea surface temperature (SST) based index, denoted as KI, is designed to characterize the holistic feature of Kuroshio east

of the Tokara-kaikyo and its extension on the purpose of predict its SST trend. The KI is calculated on the base of the Hadley

Center’s monthly SSTs during the period 1941–2009. The wavelet analysis showed that the KI displays inter-annual and inter-decadal

oscillations, dominated by quasi-triennial, quasi 7-yr and 20-yr time scales. In addition, the KI is shown to be phase-locking to seasonal

cycles. It is found that there are significant temporally-lag correlations between the KI and the Pacific decadal oscillation (PDO) index

as well as between the KI and the ENSO index. A set of composition analyses using the NCEP/NCAR reanalyses indicate that when the

KI shows a positive anomaly, the SST becomes abnormally warm in the equatorial eastern. Pacific, the Hadley circulation is intensified,

and consequently the transportation of the westerly momentum is enhanced. The enhanced Hadley circulation and transportation of

the westerly momentum give rise to the deepened Aleutian low pressure, then cool the Kuroshio extension and the north Pacific basin

and cause the KE extend east. The above “ ENSO-PDO-Kuroshio” process need some response time, that is to say, we can forecast the

SST variation on the Kuroshio on the basis of the ENSO and PDO, which is very significant to predict the climate in China.

Keywords: Kuroshio, sea surface temperature, Pacific decadal oscillation , El Niño-southern oscillation
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