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1. 46587:9;-<>=:?A@CBED
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Kg{}|^~��^�C�E� b)h��>� O[�Y���^� u Z ( �z� ).� vM� OQ\-] @ W �z� b0_��6� Sa�>�-� O SAZ^�_ KQ�Y� .

�>��qU�kn
,
;-<>=z?Y@�BUD0_ P R KQ\
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OQ¿f� ZEÀ-ÁCÂ^Ã$Ä ¢MÅg_MÆEÇ ( ÈgÉ-Ê ,Holton et

al.1995)
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,
;z<z=E?[@ W _ µEGzL =EËU�z�U; ~MÌ

\ y Z �fbfÅ » _CÆ:Ç (Kerr-Munslow and Nor-

ton 2006 ; Norton 2006)
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SST þ:ÿ^~ ;:<z=>?g@ W _o�:�E; þ:ÿ h ã É Z q���ð�
, AGCM

hoÞ � n © _Qá:Þ0h���� XfZ �-K����t
	 Z�� B���6h ã É ( È0É[Ê ,
;f<

SST
_
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ó ¯U° O#" Þ3�8v%$CÜ�£ K ,CCSR/NIES AGCM

Ver.5.6
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h ã
É v .

$>ÜE£ K 5 ® _ ·54 �%687 À:Ã:9�; h�<>= ,

?
1: @%A:BDCFEFG/H�I%J%K�H#LMBDCFK ( N )AGCMHPO�Q�R/S�T ( U ) ERA40 H 1979 L 1 V -2002 L

8 V (color: @�A�B/C�E�G [K],contour: W�X�Y[ZM\
[10−4m/s])

ê _P]g_ 15 ®-þ _¹Ü[¢ Ã h 1 ^`_:a W ÷
bi� , êughk«zÛ!�knPc &:d�e ,
b�2�3 e �knCÞ � Z .
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,
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(5) ? OU�f� n , -�./0�1 q ERA40
_

1979 ® 1cg±ð²
2002 ® 8

c �UW _Pm�n[o &�d 3ih
h�i$yZ q
,
;-<z=-?Y@aBzD IzJ W ,

$EÜE£[_�p3§ ~�q�q
P R ,

l ��(*) ? ~�r:�Ds*tU~Fu ²}u^v (
?

1).
t

² O ;f<f=-?$@¹BzD FfGA~ ERA40 �)� � q�qEF
� (90hPa)vYç[_ � § OD-�.�0�1 q#h^ûYn ,

;[<
(15◦S −

15◦N)
_

SST þAÿg~Mw S$Z 4 � _ 0�1 hPjyxCv
(
?

2).

0�1/z 0�1�{>
S′

× 2 SST
_ µ:G��/� h 2 | y Z

S′/2 SST
_ µ-G���� h�} þ3O y Z

S + 1 SST
h

1K
�/~it�	 Z

S − 1 SST
h

1K
�/�6t�	 Z

��]g_ 0�1 �-� K mAn -�.�0/1 ±6²¨_ ��� WP�y
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RFSM���
�
�%HgLPB�C SST:[K].( ��N ) S′

× 2
( ��N ) S′/2 ( �MU ) S + 1 ( ��U ) S − 1

h:i0_-vUwPf��^Ü^¢ Ã qE�on
ECMWF ERA40

Ú «>Û^Üf¢ Ã h " Þ!�Qv .
n8o K 1979 ® 1

cY±e²
2002 ® 8

c W ��& «�' G0Ka¾:Gfµ-G 2.5◦ × 2.5◦,

(5)F�[tfK 1000hPa
±i²

1hPa
_�Ý��>D�_

23 ]W^X^Z
.

3. ��� 1: SST ���$9��%�*�����
3.1 TEM ������������ í 4 � _ 0�1gO�� �¨n ®�&Md _M<�k &�d R Gq�l ��(8) ?$_ -�.�0�1gO =[y Z ��� h À  �7)�y Z

(
?

3). S′
× 2
Á � W

,
;f<>=-?A@CBED�� �D�ç%� \-] @ W P R �/� , S′/2
Á � W K�� T>V$W FR ��� q S xUv . © u K ;f<-=:?$@ W _M�f�-;)_

µ-G>L =>Ë ~ ;-<-=>?g@CBzD0_ R G>º�e h � v3²y!q � § Norton(2006)
_ u «�q �M  y Z . S + 1Á � K S′

× 2
q�¡�¢���v��:��q S � ,

;^< \:] @
~aP R ��� q S x�v .

�k±)�
,
;:<z=z?Y@aBUD KoFR ��� q S � , F R �/� ±!² P R �/��O�£��¥¤[�Z¦� B ~aF$� . �F�0O S − 1
Á � K S′/2
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vM�>� W

,
R G����A~P£
�§¤f� Z�� ô ~�Fg� ( ¨[©§ Í ;:<-=-?g@CBzD X v � ).l �/(8) ? ���)O/� �on K S′

× 2,S + 1 ~ ;-<=>?A@ W _M+Dª>? ��� ,S′/2,S− 1 ~ ç�«a? ��� WXfZ
.
�k±��

,S′
Á � K ;><>=>?A@aBED IEJ _ R G

��� _ 4 ¢�¬ I>J)O l ��(>) ? ���A~ 0 O SYZoTV ~ X-Z . © _ © q K Norton(2006)
_QÅ O�E» tuYvDl ��(>) ? OA� Z Ñ ; R G>º�eY~ ;-<>=:?A@BzD I>J _ R G h ºgÉ Z q � §ì�-�ýq¯®�°Ay Z .v/±

, ² ²k±Y_aá[Þ ~ ;^<f=f?0@¹B-D I:J _ R
G/��� h � v6²E�av:_ K äe²k± S _ W , ê _aáfÞh¦³�´Ay Z «:Ûeh�j�§¶µ g~ X^Z . êA© W º�·�¸

?
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RFS����P�D�FHgL%B�C5¹`º`@DAPB
CPEDGD»
X

(color) :[K], WPX:Y�Z¦\F»%X (contour):[10−4m/s].( �N ) S′
× 2 ( ��N ) S′/2 ( �MU ) S + 1 ( ��U ) S − 1

.

9>Á ¢ &%d (Transformed Euler Mean:
v>ç

,TEM)¼ ;*bM½ ��¾�¿ h�Þ � v�;[Æ�À:«fÛ6h�j § ( ¿�K
Andrews et al.(1987)

h�Á�Â
).

∂θ̄

∂t
= −

v̄∗

a

∂θ̄

∂φ
− w̄∗

∂θ̄

∂z
+ Q̄

−

1

ρ0

∂

∂z

[

ρ0

(

v′θ′
θ̄φ

aθ̄z

+ w′θ′

)]

(1)

¨ S�Ã O ,

v̄∗ ≡ v̄ −

1

ρ0

∂

∂z

(

ρ0

v′θ′

θ̄z

)

,

w̄∗
≡ w̄ +

1

a cos φ

∂

∂φ

(

cos φ
v′θ′

θ̄z

)

(2)

v̄∗ ~ l �8ÄPÅ ? ,w̄∗ ~ l ��(>) ? W^X^Z .

(1),(2)
_�Æ � W ç I ��_�Ç�È z K���ÉEþ h � y .

(1)
_%Ê:Ë K R a>º�e W , Ì Ë/Í �:Î ±6² ÄPÅ�Ï?

, (>)
Ï ? , L Ñ ;�~E; , Ð$OY� Z ÄDÅ ;>r-s , Ð
O^� Z (�) ;zr>sðq�Ñ�Ò .

m[n:_ 0�1 W 90hPa, Ä
¾ 10 G ±!² Å-¾ 10 G h &Md �Mv ®�&�d ß O¹�:�n

, TEM
¼ ;�bF½ ��¾�¿0OA� Z ;-Æ�À>«>Û�h¦j5xv

(
?

4).

S′
× 2,S′/2 O/� �on , L Ñ ;�~>; Î���� q Ð�O

� Z (8) ;>r:s ��� _ Îg~ p/ÓPÔ Á � · y Z �
ÕÖ�× x�n ��Ø . S′/2 Ù S′
× 2

Ö hfû[n:Ú�Û
, (5)

Ï�Ü�Ý/Þ5ßDà/á8â:ã�ä%å . æ�ç:è/é�è/Î Ö�ê8ë�ìí/î�ï�ð Ö�ñ Ø¦ò�ó�ô�õ*âPö/÷*ø�ù�Ø8ú¯û�ü�ý8Ø
ú , S′ þ*ÿ ßDè�����Ü������
	��[ß%ò/ó�Ý/Þ5Ù�Ö*ñ Ø����
è�����Ý�Þ Ö�ñ��Pì������������ ú! 
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4: #%$�&�'�(*)�+�, ,10◦S− 10◦N +�,.-0/ 90hPa1%2�3�4

TEM 576�8�9;:;<7= 1?>�4 6�@�A

"
5: #%$�&�'�(*)�+�, ,10◦S− 10◦N +�,.-0/ 50hPa1%2�3�4

TEM 576�8�9;:;<7= 1?>�4 6�@�A

B �C��D
. EPß�FHG8ß�I�÷KJ�L�å ìHM�NPO ø� �Q

ý D . S + 1,S − 1 J ê>ë�ì�M , �R��S/Ü/Ý�Þ ú¯æ
ç:è�é�è�Ý/Þ , RJ ñ?D ���%è��H�/Ý�Þ*â?T þ�ÿU ý D�ê;V J�W �%ì å D . æ�ç:è�é�è�Ý�Þ ú�ò�ó
Ý/Þ ß;�
X8â�Y[Z\W/åRE�ú�] � , æ*çMè/é�è5â íî�ï�ð ß
ò�ó�ô�õ�^�_5ß;F
GR` ë�ì å D ú! B ��aD ß�ø , b.E�J ê*ë�ì��!N�O J� �Q�ý D .N J ,S þ5ÿ ø8ß:ò�ó�Ý�Þyß�c?dae�âPf �����
50hPa J�L/å ìa�7g�h J¦è�i�j�k�l�`nmpo (

"
5).

E�q ��M�r8ì ß7s
t�øFæ�çFè�é�è úu�a�;S�Ü[ß�Tþ[ÿ U ê�V â�f ��� , S′
× 2,S + 1 ø�v�ò�Ý�Þ ,

S′/2,S − 1 ø?w�ò�Ý�Þ ú;W ��� . b ëDì 90hPa

ß�x
y ú\z�{>ý D ú , æ*ç:è�é�è M ô�õ�|PW�F
G
â7}�~�ý D â , S′

×2 ú S+1 `nz�{�ý D ú S+1 J
ô�õ�^?_[ß;FHG�â���� ��ì å D ú� B �\�aD . E
ß�w�ó5ø M ,

r5ì ß�sHt*ø�KJ ñ?D �R�%èH�H�[ß
à�á8âH� ún���*f �C� WP] ��� .

3.2 �����R�������?���

"
6: S′

× 2 '�(�)�+%, ,( � )70hPa( � )100hPa
1�2�3

4*�?�\� 6H�;�?�!�!�n��� (w′θ′) ����+7�;�7�

"
7: S′/2 '�(�)7+�, ,( � )70hPa( � )100hPa

1\2�3;4
�P�\� 6��;�?�!�!���7� (w′θ′)[K*m/s] � ��+7���7�
[m/s]

r>ì ß;s�t ( ¡KJ S′ þ8ÿ ) øMò/ó/Ý�Þ�J�� ë
ì
ã ä�WPà�á¢` ���£��ë�� , RJ ñ?D �a�%è��
��Jê>ë
ì  �Q8ý DP�P¤ , ¡KJ
è��
�/Ü������
	�� ß
ò�ó�Ý�Þ�¥8ß�¦
§5â�¨H©�ª ��� S′

× 2 ú S′/2 ß
100hPa ú 70hPa ø�ß�RJ ñ?D �a�Dè�« þa¬ e U
ÝMÞ (w′θ′) ú®�¯�°�ÝMÞ�ß%±�²³`�´�µ ¬
¶ ë�� (

"
6, 7).

E �·� ß " ] � ,S′
×2,S′/2 ß:å�¸ �R�0¹�º³» ß¼�½

170 ó�	��·`�¾;¿ ú ë�� , �����è�« þa¬ eU ß%Ý/Þ8â 100hPa ø?f �C� , b � â 70hPa ø MÀ?Á ë�ì å D .
ñ��Pì E%ß�« þ³¬ e U â�i�Â*ý D

E�ú�ø:ò�ó/Ý/ÞRJ;F�G ë�ì å D ú� B �\�aD . 
¯P°�Ý�Þ ú0ÃHÄ ì  B D ú , b/ß�±
² M�Å
Æ -GillÇ�È d ÿ (Matsuno,1966;Gill,1980) ú�ß7É�Ê*â�f�\�aD

(
"

8). E:ß;x�y.] � , èH� SST ß ½ ó�Ý
Þ�`!Ë�Ì ( Í?Î )

� Ä � E�ú#øDè�����Ü���J�ÏHÐ D



"
8: S′

× 2 '�( 100hPa
1�2�3�40���!� 6��;�?�!�

�n�7�R�Ñ��+7�;�7��Ò�Ó�(CÔ7Õ?Ö

"
9: ×�$�&P(\)�+;, ,10◦S − 10◦N +;,R-!/ 90hPa1�2�3;4�Ø�Ù ��� ( Ú )[K], Û;Ü�Ý7Þ;ß�6;��� ( à ) [1×

10−6K/s], á;��â��7� ( ã )[5 × 10−6kg/kg]

ä x�è5ß ½ ó�æ���å�â�æ Á (
À�Á

)
����Ç�È d ÿ â

æ Á (
À?Á

)
ë�� ú� B �0��D .N J , æ*ç%è/é�èKJ ê8ë¦ì  �Q�ý D . Hartmann

et al.(2001) ] � , è�����Ü³��ß7çPè�J ñ�D èPéPw
ó*âPè
�P��Ü³�����RJ�á B D í�î�ï�ð é�èRJ7¦P§
`¦á B ì å D E�ú�â� B �C��D ß�ø , 90hPa J�Ï
Ð Dnê ¯�ë , ì;í 10 ó�] �ïî í 10 óR`�¯�ë ë%� ò
ó ,
í�î�ï/ð é/è , è�é�w�ó5ß�ðHG ú ë�ì 200hPa

ß�èH�ñ�b �aò�� ß ½ ó
±H²K`�´Hµ ¬K¶ ý D (
"

9)."
9 `7f D ú , ò�ó/Ý�Þ ú í�î�ï�ð é�è�Ý/Þ*â

�Pó%ôPõ ê ø�ù D E�ú#â?ö�] D .
ë ] ë , ÷K`!øaùD ú S′

× 2 ß ¼�½ 160 ó�	P�*ø M ò�ó�Ý�Þ ú í�îï�ð é�è�Ý/Þ ß;�
X8â�úûZ ,
í/î/ï�ð é�è�Ý�Þ ú

è��ñ�Ý�Þ>ß7ô�õ ê â
ü�ý
J�f B D . EPß ñ o%J ,

ç�è>ß�è�é�w�ó�â�þPÿ*ø5ä�W�å��5ß
ã ä � ø í�îï�ð é�è£J;¦�§·`���ó ë , æ8çMè�é/è��£J�¦
§¢`
á B�� D E�ú�â� B �C�aD .

4. �
	 2: ERA40 ������

"
10: 1979 ) 1 ����� 2002 ) 8 ���7'�( 95hPa �

10◦S− 10◦N ��+�, , �;+n, , �������%���?���!/ , ( à ) "! +%, Ø7Ù [K],( Ú )
���$#"%

[K/day],( & ) '�(n67ß
6 [K/day],( ã )

�P1?>�4*��� 6")"* [0.3K/day]

EPß,+*ø M�- ERA40 ß/.
d È `�k�l ë , 01.�2
s
t�ø � �0��� x�y�J���X ë�� k�lPxPy*â � �C�D ].`� �Q*ý D .

4.1 ERA40 ��35416"
10 J ,1979

ê
1 7R] � 2002

ê
8 7·��ø8ß

95hPa, ì?í 10 óa] ��î í 10 ó��MøR`;¯�ë ë��
�98�¯�ë�ò/ó , ����S/Ü , æ*çMè�é�è , �J ñ�D �
�Dè��
�5ß�:9;
�/Ý�Þ[ß�<�=5>9?£`A@ ë�� . :9;
��Ý�Þ ß�<�B�C�`,@ ë�� ß M , 09.
2Ps�t>ß ñ o
W SST ±P²�ß�> Á ß%¦?§ M :�;���] � ß�¸ � ø"@ë;�"D âHüPý�J;f B D���¤ ø�ù D . E�f ë�ì öH]D ß�â , 09.
2 úCzGF ì �R��S9H úgæ8çMè�é/èyß
à�á5âH]HWJI¶ã äFå�E8ú�ø�ù D . E �.M ERA40

ß�.Hd È úK01.�2*ß�L1M�s�tK`%z?{ ë7��N J � f�\�.�
, O/Þ����5H ß�æ � ß�P[å�ß ��¤ úRQ�S ��aD

. b ë�ì �J ñ?D �a�PèP�
�5ß��[ßDã ä ��M
01.�2�s
t ú7� ú��£��>�ö � W�å . å�¸ � ß�� �
ò/ó�Ý�Þ ú
ß���X>â�Y[Z\WpZ , õ ê;V
T `>ú �Dì� E�U�Y Z ì �J ñ�D �a��èP���8ß 0.272 ø�ùVI ,W ß 2 L�ß�� M 0.1 ^�X�ß;õ ê7V�T J?W D .

0�.�2�sPt�ß%x�y ú®�?X ë%� 81Y M è�� SST ß½ ó�¯�ë9Z ½ ó�Ý�Þ�â%ãyä.Z[> Á ý D ENSO \�]ÿ�¶ <�J�f �\��D úRQ9S �7��D ß�ø , ENSO \�]ÿR¶ ß�^H�PW 1997
ê ] � 1999

ê �%ø
J�_a`#ý D .

E%ß�<5b M ò�ó�Ý�Þ úuRJ ñ?D �a�
èP����Ý�Þ5ß
�
X>â�Y Z , õ ê�V1T â 0.593 JPW D . �J ñPD
�a�Dè���� M 1998

ê
1 78ø�¨�©.WRc�d�e>ú�WJI ,



"
11: 1998 ) 1 �
( ( � )70hPa � ( � )100hPa '�(���C� 6H�7���\�n� [K*m/s] ���7+7� [m/s] ($�"���

�7�

g�h J 1983
ê

1 7�J � c�dHePâ�f �0� , E �·�nM
å?¸ ��� ¨P©�W�c/29d
d/dVegf
h*ß/<�b úji³W D .

c�2kdHd�dle�< M S′/2 sHt ú�É
Ê ë�� SST ±H²
J�W D E�úC] � , 0�./2�ß/m�ø�W Z ERA40 J�Ï�åì�� 01.
2�s�t ú*Ê � SST ±
²*âFá B �\�
�kn ,

b � J�o ë;� x�y ú%W D E�ú¦â� B �C��D . b�ß
¾:ø ����� ú � ¨�©³W1c�2�d
d�dpeqf�h8ß³c�d�e
ß 1998

ê
1 7*â/ùVI ,

N�O øHb�ß�7RJ�L�å ì  ;Që
, 0�.12 ú�ß;��X£`sr9t�ý D .

4.2 1998 u 1 vw�����"
11
M

1998
ê

1 7>ß 70hPa ú 100hPa ø/ß7�
�;�èK« þH¬ e U ú�P¯?°8ß�:�;���Ý�ÞK`x@ ë7� .

100hPa ß ¹�º.» ,
¼P½

160 ó�`�¾%¿ ú ë¦ì �³�;
è�« þ³¬ e U ß"y/Ý�Þ8â?f �\� , 70hPa ø M b �
â À�Á ë�ì å D . EDß;xPy M S′/2 s�t8ß � ß5ú®É
Ê ë�ì ÏJI , c�2�d
d�dpe�<�ß�è�� SST ±�²�â ½
ó
E h J��P	 Z%ú{z·o}|�ø S′/2 sPt³J%ÉPÊ ë�ì åD E�ú;`� B D ú , ~
���>ß�ù D x�y ú�z B D (

"
12). b/ß�	��[ß�
¯P°[ß�±
² M S′/2

ñ I ��� ë�
S + 1 sHtaJ;É
Ê ë�ì å D . E � J M c�2Gd�d

d�e�<
J M è�� SST â ½ ó�E h J��P	 ZCªPÐFø M
W Zu¯�ë�� ��»�� ý DP�P¤ , b/ß;¦
§ ú% B �\�D

(
"

13).

5. �G�
CCSR/NIES AGCM Ver.5.6 `%G�å �sT ��sPt

ø , è
�H�����ò (SST) ±
²5ß�> Á J ñ?�%ì��l�D è����1H.���?��	��[ß;�
8�¯�ë/ò�ó�¥�ß�¦�§RJ
L�å ì k
l·`7m5å , b�ß�x
y·` � ú�J ERA40 ß
.³d È `;G8å ì k
l¢`7m8å , fHs8ø �KT �Hs�t�ø

"
12: S′/2 ( 12-3 ��+%,�( ( � )70hPa � ( � )100hPa

'�( �
�%� 6.���?�!���7��� [K*m/s] � ��+������
[m/s]

"
13: S+1 ( 12-3 �;+�,�( ( � )70hPa � ( � )100hPa

'�( �
�%� 6.���?�!���7��� [K*m/s] � ��+������
[m/s]

� �C��� ¦�§8â��¢EwI � D ]a`Ar�t ë�� .T �?sPt.J�L�å ì , ì;í 15 ó�] � î í 15 óa�Pø
ß SST ß ½ ó�Ý/ÞK`�Ë�Ì ( ÍPÎ )

� Ä � s�t�ø M ,ê ¯?ë ë�� è
���9Ha����� (90hPa,10◦S − 10◦N)

ß;�
8
¯?ë/ò�ó*â9X�� (
»5�

)
ë

, b�ßDö�W;¦�§*â
aJ ñ�D �³�Dè��P�8ß��Py.ª ��� . ì�í 15 ó�] �î í 15 ó5ß SST `�E h J 1K

»��
( Í9� )

� Ä �
sHt*ø M , ����S9HKJ ñ�D çFè�ò/ó�> Á âFö/÷�W
¦�§ ú ë�ì f ��� .

� � ,
T �
s�t�=�ßDèH�
��H������H	�� ß í�îï�ð é�è£J ê8ë
ì , b³E ñ I � X�� ß;ç
è[ß�è�é

w�ó�â7¦?§�``á B D ú#å�o Hartmann et al.(2001)

úuÉ�Ê ë�� x�y�â � �0� , è�� SST ß"> Á ø���ä����� ß�> Á â í/î�ï�ð ß�� ú ë�ì�� è��P�
H.�
����	P��J�¦�§�`�á B ì å D E�ú¦â�@ �%�³� .
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ê ß ñ o�W ENSO \/] ÿ£¶ ß"^.��W

<�b�ø M è��P�1H.������	P�5ß7�
8�¯?ë�ò�ó úu
J ñ�D ����è�����â7w�å7õ ê (0.593) ` �;�#ì >�?ë

, c�2Gd
d�dae#ß.c�d�e�<yúA0�.�2�ß�ì�í 15 ó
] �®î í 15 ó5ß SST ß ½ ó/Ý�Þ�`%Í�Î � Ä � s
t ú�ø , KJ ñ�D �R�Pè��
�KJ�ÉHÊ ë�� x�y>â ��\�.� E*ú�] � , E:ß��J ñ�D �R�Pè
���8â:è��
ß SST ±�²aJ%¦�§£`s��Ð ì > Á ë , è��P�1Ha���
��	��>ß�ò�óaJ%¦�§K`#á B ì å D E�ú#â�@ ���H� .

� �

ã1:�ã ��� 0�.�2R`K�9� ë¦ì é8å �5- ¼
� ã��
:�;�� U9���9� ÿ È d , �/� ������ �¡£¢�¤Ph J¥ Z§¦
¨�ý D"© " ¢ F
ªRJ M GrADS `�Gk« �/©

¬ �5¯®
Andrews, D. G., J. R. Holton, and C. B. Leovy,

1987: Middle Atmosphere Dynamics. Academic

Press.

Gill, A. E., 1980: some simple solution for heat-

induced tropical circulation. Quart J. Roy.

Meteor. Soc., 106, 447-462.

Hartmann, D. L., J. R. Holton, and Q. Fu,2001:

The heat balance of the tropical tropopause,

cirrus, and stratospheric dehydration. Geophts.

Res. Lett., 28 , 1969-1972

Holton, J. R., P. H. Haynes, M. E. McIntyre, A.

R. Douglass, R. B. Rood, and L. Pfister, 1995:

Stratosphere-troposphere exchange. Rev. Geo-

phys., 33, 403-439.

Kerr-Munslow, A. M., and W. A. Norton, 2006:

Tropical wave driving of the annual cycle in

tropical tropopause temperatures. PartI: ECMWF

analyses. J. Atmos. Sci., 63, 1410-1419.

Norton, W. A., 2006: Tropical wave driving of

the annual cycle in tropical tropopause tem-

peratures. PartII: Model results. J. Atmos.

Sci., 63, 1420-1431.

Matsuno, T., 1966: Quasi-geostrophic motions

in the equatorial area. J. Meteor. soc. japan,

44, 25-43.


