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8Üý�´�ÄÐ©^�Ú�ªØ(½5�k�å». (Üò�Ï�ý�5A�, éäkØÓA5��ý�©
þÚ�Å©þæ^ØÓ�8Üý��YÚüÑ, uÐ
�«Äuò�Ï�ý�5�8Üý�#�{ (PBEP). T�{
±ò�Ïê�ý��ª�²�, é�ý�©þæ^õ��ªØ�¾��Y, l�Ä�ªØ(½5��Ý?18Ü;


é�Å©þK|^{¤]�líÿVÇ��Ý�Ñ8ÜVÇ©Ù, ;��ªØ�é�Å©þVÇ©Ù�K�. Á
�(JL², �'uI[íÿ¥%��ÖÄåò�8Üý�XÚ, T8Üý��{é�¥�«��6ý�E|þk
Jp, éØÓ�mºÝ�Å�kØÓ§Ý�U?, w«Ñd3��ÖA^cµ.

'�c: ò�Ïý�, �ý�5, 8Üý�, �ý�©þ

PACS: 92.60.Wc, 92.60.Bh

1 Ú ó

�íXÚ´��E,���5XÚ, §�Ø­
½5¬¦�ý�L§¥Ø�ØäO�, =¦´Ð
©^�é��Ø�½ê��ª���"�, �Ø�
;�����ã�m�ý�E|�Ô� [1−3]. 8
Üý�´�ÄÐ©^�Ú�ªØ(½5�k�å
» [4−6]. ¥áÏUí8Üý�Ì�éÐ©^�Ú
ê��ª�Ø(½5?1k�L5�6Ä, ¼��
5ý��VÇ©Ù. éÐ©^�Ì�ÏLÐ©6Ä
�{5�Ä, X8c2�A^u�Ö���{ [7]!
ÛÉ�þ{ [8]!*ÿ6Ä{ [9] �, d	, �kéõ
6Ä�{�JÑ, X�`Ð�/¤�o�C©Óz
�{ [10]!^���5�`6Ä{ [11,12]!Äu8
Ü=�Eâ�Ð©6Ä{ [13] �. é�ªØ��Ø
(½5, KõÏL6Ä>.^�!ÔnëêzL§
¥éý�é�¯a�ëê½öæ^ØÓëêz�
Y [14,15], ±9ÚO�?n�õ�ª8ÜÚ�?8
Ü�{ [16] �. �þïÄÚ�ÖA^L²8Üý�

Uk�Jpý�E|.

8c, ò�Ï8Üý�Ì�æ^�áÏUíý
�aq�8Ü�Y, �ò�ÏºÝ��ý�5A�
�UíºÝké��ØÓ, ò�Ï�ý�����,

�L
ÅFUí�ý����þ� (� 2 ±), ÅF
Uíý��Ì�é� (X Rossby Å) 3ò�Ï�m
ºÝ®²C�Ø�ý�, Ó�, Ùý���q�á,

±�uíÿXÚ¥�
�úCz�	.r½ (X°
§!°X!è1�Ý!ÈÈ�) ��^����w
y. �þïÄL², ò�ÏE�*�3�ý��©
þ, �ý�©þÚ�Å©þ�A5ØÓ, Ù�)Ø
(½5�5
�Ø�Ó, ÏdÙ8Üý��ªAT
�äk�é5. �C, �é�íXÚ�·bA5, ®
kïÄJÑ
©lò�Ï�ý�©þÚØ�ý�
��Å©þ��{ [17,18]. äkØÓ�ý�5�©
þ, ÙØ(½5�5
�ØÓ, Aæ^k�é5�
8Üý��Y.

3�ý�5�Ä:þ, �©�éäkØÓA5
��ý�©þÚ�Å©þæ^ØÓ�8Üý��
Y, uÐ
�«Äuò�Ï�ý�5�8Üý�#

* I[g,�ÆÄ7 (1OÒ: 41105070, 40930952, 41005041)!I[�E| Oy (1OÒ: 2009BAC51B04) ÚúÃ51��ï;� (1O
Ò: GYHY201106016) �Ó]Ï��K.
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�{. T�{±ò�Ïý��ª�²�, é�(½
5ý���ý�©þ, =ÄåÆ�§éÐ©Ø�Ø
¯a�Ü©, ��ÑÐ©Ø��K�, Ùý��Ø
(½5Ì�5gu�ª�"�, Ïdl�Ä�ªØ
(½5��Ý, ^õ��ªØ�¾��Y3ý�L
§¥¾��ªØ�, ±d5~��ªé�ý�©þ
�ý�Ø�; éuØU(½5ý���Å©þ, §
éÐ©^����É�~¯a, Ùý��Ø(½5
Ø��6uÐ��Ø(½, ���ªØ�k', Ï
dØ2lÐ�8ÜÚ�ª8Ü��Ý?18Üý
�, 
´l{¤]�¥líÿVÇ��Ý5�ÑÙ
VÇ©Ù, ;��ªØ��K�. nÜ�ý�©þ
Ú�Å©þ�8Ü�ª�¤Äuò�Ï�ý�5
�8Üý��{. ù«�{ò�ý�5!ê��
ª!{¤]�Ú8Üý��{kÅ�éXå5, ä
kj¢�nØÄ:Ú2,�A^cµ, ¿äkûÐ
��£�5, ��Xê��ª�uÐ
uÐ.

2 Ä u ò � Ï � ý � 5 � 8 Ü ý
��{

��Ð>�¯K�ê�Uíý��L«�

ϕT = M(ϕ0), (1)

ª¥ M ���5�ê��ª, ϕ0 �Ð�, ϕT �ê
��ª3 T ���ý�. duO(�Ð� ϕ0 Ã{
¼�, ê��ª M qØ�;���3Ø�, ¦�ý
��3Ø(½5. n��8Üý�, F"ÏLqÞ
Ñ¤k�U�Ð©G�, ¿^��O(�ê��ª
5¼� T ����ý¢�í�VÇ©Ù. �3¢S
ý�¥, ¡�ü�¡�JK, �´É�O�þ��
�, ��qÞÑ¤k�U�Ð©G�´Øy¢�,

Ïd, XÛ)¤�ä�L5��X�Ð©G�¤�

ïÄ�­:, �«6Ä)¤�{�ØäJÑÚu
Ð; �´��O(��ªÃ{¼�, =¦é��|
U�LÐ©G�VÇ©Ù�Ð©^�, du�ªØ
���3, ý�Ñ�VÇ©Ù�¿�¢S�í�V
Ç©Ù, Ó�, �íXÚ�·b5�¦�T¯K�
�E, [19].

ò�Ï�mºÝ�*�3X�ý�©þ, ®k
ïÄó�JÑ
©lò�Ï�ý�©þÚØ�ý
���Å©þ��n [15,16], ¿�Ñ
3E,�ª
¥�O��Y, =æ^²���¼ê (EOF) �{l
{¤]�¥Ø gdÝ, éÑ| áÚf�ÕáC

þ, (Ü�ý�5�ïÄ�{ÚnØ, ©ÛØ g
dÝ����©þ��m�Ø�O��¹, òØ
�O��u,�K��©þ½Â��ý�©þ, P
� ψ, {e���Å©þP� ϑ, Ù¥ ϕ = ψ +ϑ. ù
�(½Ñ��ý�©þQ�Ä
¢S�í��ý
�5, q(Ü
ê��ª��ý�5, Ó�, ©lÑ
��ý�©þ¬�Xý����Cz
Cz.

�ý�©þ3ý���SØ�O��é�ú,

=éÐ©Ø�¿Ø¯a, ®kïÄ®ïá�ý�
©þ�ê��ª [17,18]. �ý�©þ�ý�Ø(½
5Ì�5gu�ª�"�, @o�ÏLõ�Ø�¾
�5�Ä�ª�Ø(½5. �ý�©þ�ê��
ª���L«�: ψT = Ms(ψ0), Ù¥ ψ0 ∈ Rn �
Ð©�� t0 �Cqý¢�*ÿ|, ψT ∈ Rn � T

���ý�©þ�ý�|, Ms ��é�ý�©
þ���5ê��ª. ê��ª Ms �´¢S�
í¥�ý�©þý¢üCL§ (P� Hs) �Cq,

�ªØ� (P� E) 5
u Ms � Hs �m��É,

�L«�

E(ψ0) = Hs(ψ0) − Ms(ψ0). (2)

� q - Ä å � { U k � ¾ � � 6 . 
 C � �
ª Ø � [20−22], § � Ä � � n ´: Ï L ò � c
�Ð©| ψ0 w¤´{¤�qþ����6Ä,

ψ0 = ψ̃i + ψ′
i, Ó� ‖ψ′

i‖ ¿ ‖ψ0‖. ò{¤�që�
� ψ̃i �\ (2) ª, k

E(ψ̃i) = Hs(ψ̃i) − Ms(ψ̃i), (3)

Ù¥, Hs(ψ̃i) �1 i ��që���¢SüC, =
*ÿ¢¹, ùÜ©´®��, Ms(ψ̃i) ��ªý�, §
�ÏLê��ªO�¼�, �´®��. Ïd, �O
�Ñ�që���ý�Ø� E(ψ̃i). du ψ0 � ψ̃i

�~�C, �±ò E(ψ̃i) 3 ψ0 NC?1�� Taylor

Ðm, ¿�� ‖ψ′
i‖ v
��k

E(ψ̃i) = E(ψ0 − ψ′
i) ≈ E(ψ0) − ψ′

i

∂E

∂ψ

∣∣∣
ψ=ψ0

, (4)

�l�þ�{¤]�¥Ïé� k ��~�C�{
¤�q, z�{¤�qéA�ý�Ø� E(ψ̃i) Ñ�
±wX´ E(ψ0) ��U�O, Ïd, �|^õ�{
¤�qJø�Ø�&Eé�ªØ�?1ëêz�
O, l
~��ªØ�, L��ª�Ø(½5. �
é�ªØ(½5�8Üý�1 i �¤
�ý��
L«�

ψTi = Ms(ψ0) + E(ψ̃i), (5)
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Ù¥, Ms(ψ0) ´�ý�©þê��ª3 T ���
ý�, E(ψ̃i) K´dõ�{¤�q©O�)ØÓ�
�ªØ��O, 3ý�L§¥?1¾�, ¿dd�
)õ�ØÓ�ý���8Ü¤
. ù��)�8Ü
U
¿©�N�ª�Ø(½5, Ï�z�¤
¢S
þÑ5
ué�ªØ���O. T�{¥Ø�¾�
m�� 6 h, =3Ð©��À��që��, ±�q
ë�� 6 h ���ý�Ø�5¾��ªý� 6 h �
Ø�, ^¾���ý��­#À��q, ?
��
Oe�� 6 h �ý�Ø� (�duO�þ��Ï, �
Ä��íG�A��3�ã�m�±Y, Ïd¾�
�� 6 h ý����që�����Ð��që�
� 6 h ��¢¹�, ¿±d�Ð�, �Oe�� 6 h

�ý�Ø�, z� 5 U|^¾���ý��­#À
��q), �dÌ�, ��ý�(å, ¢y�ªý�L
§¥�Ø�¾�.

Ø�ý�©þ	, XÛ|^8Üý�5L��
Å©þ�VÇ©Ù��~­�. l�ý�5�½Â

ó, Ø�ý���Å©þ¿�Xý�Jø�VÇ
©ÙØ'íÿ�VÇ©ÙJø�õ&E, ÏdõÐ
��8Üý�¿ÂØ�. Ó�, �íXÚ¥L��
mºÝ���úC©þÏ~�w¤´¯C©þ�
	r½, ù
úC©þÃ¦|�ÚK�X¯C©þ,

cÙ´¯C©þ�ÚOA�. @o�q��ý�©
þ¦��Å©þ�VÇ©Ù¥yÑ,«�k�U
�VÇ©Ù, ùÃ¦q�Jø'íÿVÇ©Ù�õ
�&E, gX�q�°§é�íVÇ©Ù�K�.

�Å©þ�8Ü�±L«�

ϑTi = ϑ̃Ti, (6)

ª¥,ϑ̃Ti �1 i �{¤�q3 T ����Å©þ.

nÚ�ý�©þÚ�Å©þ�8Üý��Y,

ïáÄuò�Ï�ý�5�8Üý��{, Ù1 i

�¤
�ý��L«�

ϕTi = ψTi + ϑTi = Ms(ψ0) + E(ψ̃i) + ϑ̃Ti, (7)

ª¥, Ms(ψ0) ´�ý�©þê��ª3 T ���
ý�, E(ψ̃i) K´dõ�{¤�q©O�)ØÓ�
�ªØ��O, dd��õ�ØÓ�ý���8Ü
¤
; ϑ̃Ti �1 i �{¤�q3 T ����Å©þ,

nÜ�ý�©þÚ�Å©þ�8Üý��Y/¤
Äuò�Ï�ý�5�8Üý�#�{. T�{Ú
8c�8Üý�kwÍØÓ, Äk@��ý�©þ
Ú�Å©þ´ü«ØÓA5�©þ, ØA<Ú/æ

^Ó�«8Üý��ª, A«Oé�; Ùg, �â�
ý�©þ�5�, ;m
Ð©Ø��K�, ¦�ý
�©þ�I��Ä�ª�Ø(½5, ¿�ÏLõ�
{¤�q5©O�O�ª�ý�Ø�U�Ð��
Nü�ªØ��©Ù; 2K, ò�é�C��ý�
©þw¤´�Å©þ�r½, |^�q�r½5�
Ñ�Å©þ�U�VÇ©Ù, 
Ø2´lvk&E
�Ð�8Ü¥5J��Å©þ�VÇ©ÙA�.

3 8Üý��ê�Á�

(ÜÄuò�Ï�ý�5�8Üý��{,

é 6—15 U¥Ïò�Ïý�?1ê�Á�, ÙÁ�
�YXe:

1) ê��ªÚ¤^�Ð©|!°§]��
�I[íÿ¥%ïá��Äåò�8Üý�X
Ú (EPS) ��.

2) À��q�]�^ EPS �Ð©|ÌXê]
�, ^�ªÐ©|�ÌXê]�, ò��Cþ3�
ý�©þþ�ÝK��À��q�Cþ, �q�O
|^îªålO�, ±�©þ�)º�����­.

�
�y{¤�q��cÐ�?u�C�íÿ�
µ, l{¤]�¥zcÀÑ���Ð��q, 2l
¥�Ñ�Ð� 4 ��q��ë��.

3) 8Ü¤
�� 40 �, =^�Ð� 40 �{¤
�q5©O�O�ý�©þ��ªØ�, ¿ò{¤
�qéA��Å©þ��ý�©þ�\/¤ý�,

�ý�©þØ�¾�Ú�Å©þ�U\�mm�
þ�� 6 h, I�5¿�´, ØÓý�����ý�
©þÚ�Å©þ´Cz�.

4) 8Üý�(J��d 40 �8Ü¤
��â
²þ¦�.

I[íÿ¥%æ^ T63L16 �ªïá
�Ä
åò�8Üý�XÚ (EPS), ÙÌ�´|^¢�
²þÚÛÉ�þ{�)Ð©6Ä, �
�k�'
5, ¿u�Ù�ÖA^cµ, �©JÑ�8Üý
��{�5UþÚI[íÿ¥%��Äåò�
8Üý�XÚ?1'�. u��ªÌ�é8Ü
²þæ^(½5u�, 6��Ñ8Üý��V
Çu�. �
~�O�þ�Ø���5, ùpÀ
^ 2004—2008 c 1 � 16 F 12 ��Ð©|� 5

�Õá�~?1'�, Ì�'� 500 hPa pÝ|,

Ù¦�g�pÝ|�daq, Ø2Kã. u��
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é�¥ (90◦N—90◦S, 0◦E—360◦E), ��¥9�	
/« (20◦N—90◦N, 0◦E—360◦E), H�¥9�	/
« (20◦S—90◦S, 0◦E—360◦E) Ú9�/« (20◦N—

20◦S, 0◦E—360◦E)4 �«�?1.

ã 1 �Ñ
 5 ~²þ��«� 500 hPa pÝ
|ÅFý��¢¹�å²�'Xê (ACC), lã
¥�±wÑ, Q�Ä�ªØ(½5, q�Ä�Å©
þVÇ©Ù�Äuò�Ï�ý�5�8Üý��
{ (PBEP) 3�«��ÅF ACC Ñ²w`u EPS.

± T63 �ª�Ä:� EPS, du�ª�"�, ý�
E|�$, 1 6 U� ACC ®$u 0.4, =BXd,

PBEP EU¦�1 6 U� ACC �� 0.6 ��Ö�^
IO, w«ÑûÐ�5U, ù�T�{3�Ð�ê

��ªþJpý�E|!ò�ý���Jø
&
%. EPS Ú PBEP é��¥9�	/«�ý�E|
`uH�¥9�	Ú9�/«, ùÚ�ª�5Uk
'. 3H�¥9�	Ú9�/«, PBEP � ACC J
p��wÍ. l�¥� ACC µ©�±wÑ, PBEP

ý�E|ü$´�F5�, 6—8 Ueü�Ç�¯,

���� 13 U�eü�Ç²w²�, 13 U±�E
|eü��Çq²w\¯; ��¥9�	/«�e
üª³��aq; H�¥9�	/«�NA��k
aqCz, �¥m�3ÅÄ; 9�/«�eüª³
K¥y
²w�ØÓ, 6—8 Uý�E|¯�eü,

��KC�'�­½, =k�ÌÅÄ, ù�UÚ�
ý�5kéX, I�?�Ú©ÛïÄ.�� � �� � �� � � � � � � � � � ���� 	 
 �� 
 
 � � � �� � � �� � �� � �� � �� � � � � � � � � � ���� 	 
 �� � 
 � � � �� � �

�� � �� � �� � � � � � � � � � ���� 	 
 �� � 
 � � � �� � � �� � �� � �� � � � � � � � � � ���� 	 
 �� � 
 � � � �� � �
ã 1 5 ~²þ��«� 500 hPa pÝ|ÅFý��¢¹� ACC (a) �¥; (b) ��¥9�	; (c) H�¥9�	; (d)
9�

ã 2 �Ñ
 5 ~²þ��«� 500 hPa pÝ|
ÅFý��¢¹�þ��Ø� (RMSE), �±wÑ,

PBEP � RMSE µ©²w�u EPS, 
�3��«
�Ñk�²w�U?. Ú ACC µ©aq, �¥Ú
��¥9�	/« PBEP Ø�O��k 3 ��ã,

6—8 U RMSE O��¯, 8—13 U�KO�'�²
�, 13 Uq�3�½§Ý�þ,. EPS 3 6 U±�
Ø�O�´�ú�, ®�C�Ú, PBEP �Ú��ý
�Ø��wÍ$u EPS. nÜ5w, ØØ´ ACC �
´ RMSE, PBEP Ñw«Ñ²w�`�5, 
�ý�
E|�U?3�¥�«�Ñ�3.

�
?�Ú'����ã�ý�5U, ã 3 Ú
ã 4 �Ñ
�«� 500 hPa pÝ|û²þý��
¢¹� ACC Ú RMSE µ©�¹, �ÅF�6ý�
aq, PBEP 3��/«Ú�ãý�E|ÑwÍp
u EPS, é�¥
ó, 1 2 ÿÚ1 3 ÿ²þ� ACC

µ©©OJp
 0.15 Ú 0.13, RMSE ~�
 13.52

gpm Ú 12.28 gpm; 6—15 U²þ� ACC µ©KJ
p
 0.12, RMSE ~�
 12.36 gpm. ©«�5w,

PBEP é��«��ý�E|þkJp, Ù¥ 6—15

U²þ� ACC 39�/«Jp�õ, ��
 0.28,

H�¥9�	/«g�, � 0.17, ��¥9�	/
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«KJp
 0.07; RMSE K©O´��¥9�	
/«~�
 18.50 gpm, H�¥9�	/«Ú9�

/«Ñ~�
 9.46 gpm. ØØ´ ACC �´ RMSE,

1 2 ÿ�E|JpÑ²wpu1 3 ÿ.

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

ã 2 5 ~²þ��«� 500 hPa pÝ|ÅFý��¢¹� RMSE (a) �¥; (b) ��¥9�	; (c) H�¥9�	;
(d) 9�

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

�� � �� � � � � � �

� � � � � � � � � �
� � � � � � � �

� ���� � � 
 �� � �� � ���� � � 	� 
 � �� � 
� � 	� 
 � �
ã 3 �«� 500 hPa pÝ|û²þý��¢¹� ACC (a) �¥; (b) ��¥9�	; (c) H�¥9�	; (d) 9�

ê��ªé��ºÝ�ý�E|�3�É,

�
�Ù�Ð«, L 1 �Ñ
�«� 500 hPa p
Ý | Ø Ó º Ý Å ý � � ¢ ¹ � ACC Ú RMSE,

�±w�, 3��ºÝ,PBEP �éu EPS Ñk²
wU?.PBEP �éu EPS 3 0 Å, 1—3 ÅÚ 4—9

Å ACC µ©©OJp
 0.20, 0.09 Ú 0.12, RMSE
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©O~�
 17.20 gpm, 3.88 gpm Ú 2.08 gpm, Ñ
w«ÑU?�J���´3 0 Å, ��ÅÚU
í º Ý � Å � k U ?. l « � A � þ w, 0 Å
� ACC µ©Jp�²w�´9�, ��
 0.62,

Ù g ´ � � ¥ 9 � 	, � 0.28, H � ¥ 9 � 	
/ « J p � �, � 0.04, o � 5 w, 9 � / « 3

��ºÝ ACC µ©�JpÑ´�²w�; 0 Å
� RMSE µ©U?��wÍ�´��¥9�	, �
�
 29.60 gpm, Ùg´9�/«, � 11.24 gpm,

H � ¥ 9 � 	 / « � 5.42 gpm, � � Å Ú
UíºÝ�Å3��«��ÑkU?, �U?§
ÝØX 0 Å²w.�� �� �� �� �����	 
�� 
 � �� � 
 �� � � �� �� �� �� �� � �� � �����	 
�� 
 � �� � 
 �� � �

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

� � � � � �
ã 4 �«� 500hPa pÝ|û²þý��¢¹� RMSE (a) �¥; (b) ��¥9�	; (c) H�¥9�	; (d) 9�

L 1 �«� 500 hPa pÝ|ØÓºÝÅý��¢¹� ACC Ú RMSE

«� ý��Y
ACC RMSE/gpm

0 Å 1—3 Å 4—9 Å 0 Å 1—3 Å 4—9 Å

�¥
EPS 0.42 0.38 0.36 37.94 42.60 29.72

PBEP 0.62 0.47 0.47 20.74 38.72 27.60

NHE
EPS 0.25 0.49 0.52 59.04 56.02 35.42

PBEP 0.53 0.53 0.48 29.44 54.08 33.34

SHE
EPS 0.47 0.09 −0.04 23.74 46.06 36.54

PBEP 0.51 0.28 0.23 18.32 38.26 33.72

TRO
EPS −0.15 0.09 0.16 15.48 10.84 5.50

PBEP 0.47 0.33 0.46 4.24 8.20 4.58

ã 4 w«ý�E|�U?�3²w�«�
A �, � 
 � � Ù � w « « � A �, ã 5 � Ñ

 PBEP �éu EPS � MSSS µ©, MSSS µ©
Ly
 PBEP �éu EPS �Ø�~�§Ý, §��
���� [−∞, 1], MSSS ���, L« PBEP �é
u EPS ýÿ�þ��Ø����§Ý��, MSSS

�u 0 KL«vkU?. lã¥�±²wwÑ, 9
�/«�éU?��²w, Ø
¥��º9NC
°�Ú$ÜxNC���/«vkU?	, Ù¦
�Ü©/«�U?��~²w, éõ/���Ñ
�u 0.8. ��¥9�	�Ü©/«U?�é²w,

� 60◦N �þkA�$�«, ©O uX�NC!
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��/«!��²�¥ÜÜÚ�{�º��Ü©
/«, ùA�/«���¥ÁG��í¹Ä¥%k
�Ð�éX [23], XJk�é5�Jpù
/«�
ý�E|k�?�ÚïÄ. H�¥9�	/«��
éU?§Ý���
, ��3²w�«�©Ù. o
N5w, PBEP 3�¥�Ü©/«�ý�Ø�Ñ²
w�u EPS.

� � � � � � � � � � � � �� � � �� � � �	 � � �� � � 
� � � 
	 � � 
� � � � � � � 
 � � � � 
 � � � � 
 � � � � � � � � � � � �� � � �
ã 5 PBEP �éu EPS 3 500 hPa pÝ|� MSSS µ©

nÜ
ó, �©JÑ� PBEP 3 6—15 Uý�
�ãS, ÃØ´3å²�'Xêþ�´3þ��Ø
�þÑ²w`u EPS. ý�E|Jp�«�A��
é²w, 9�U?��, ACC µ©3H�¥9�	
/«U?§Ý��u��¥9�	/«, RMSE µ
©K´��¥9�	/«��²w. lØÓºÝ5
w, U?��²w�Ì�3 0 Å. ©ÛÚÁ�(J
L², PBEP Ø�äknØ`³, Ó��Ny3¢S
ý��Jþ, �e�Úó�C½
ûÐ�Ä:Ú&
%. d	, ùp��Ñ
(½5�u�, VÇ�u�

ò3e�Úó�¥?1, Ó�, XÛl8Ü¤
�
ý�¥J��õk��&E�I?�ÚïÄ.

4 (Ø

�íXÚ�·b5�¦�^8Üý��Ñ�
5VÇ�O¤�7,, �éäkØÓA5��ý�
©þÚ�Å©þ, Aæ^ØÓ�8Ü�ª. Äud,

�©ïÄ¿JÑ
Äuò�Ï�ý�5�8Üý
��{. T�{é�(½5ý���ý�©þ, l
�Ä�ªØ(½5��Ý5~�Ùý�Ø��5
�K�; ¿@��Å©þý��&E
¿�5
u
Ð�, du�ªØ���3, dÐ�8Ü�Ñ��
Å©þ�8Üý���û', ?
l�k�Uíÿ
VÇ��Ý5�Ñ�Å©þ�VÇ©Ù, ;�
�
ªØ�é�Å©þVÇ©Ù�K�.

|^Äuò�Ï�ý�5�8Üý��{, ?
1
 6—15 U¥Ïò�Ïý�Á�, Á�(JL²,

Ú8cI[íÿ¥%��Ö8Üý�XÚ�', T
�{�(½5u��J3~�ý�Ø�þk²w
�`³, w«ÑûÐ�5UÚuÐA^cµ. T�
{ØIéëêz�Y?16Ä, 
´ÏL|^ØÓ
{¤�qJø�Ø�&E5��~��ªduë
êz�Y!O��{���ª�'�Ø(½5�
8�; Ó�, Ø2I��)�`Ð��6Ä, �Id
�q�	r½&E�O�Å©þ���U�VÇ
©Ù. ù«�{ò�ý�5!ê��ª!{¤]�
Ú8Üý��{kÅ�éXå5, äkj¢�nØ
Ä:Ú2,�A^cµ, ¿äkûÐ��£�5,

��Xê��ª�uÐ
uÐ.
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Predictability-based extended-range ensemble
prediction method and numerical experiments∗
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Abstract

Ensemble prediction is an effective approach to accounting for uncertainties of initial conditions and model error. By combining

the predictability of extended-range, both predictable components and unpredictable random components with different characteristics

are treated with different ensemble prediction schemes and strategies. A new predictability-based extended-range ensemble prediction

method (PBEP) is proposed. In this method, for predictable component, the uncertainty of model is taken into account through the

use of multiple error correction scheme; while the random component probability distribution is obtained from the climate probability

distribution of historical data, for the sake of avoiding the influence of model error. Prediction results show that the ensemble prediction

method can improve the forecast skill in all regions of the world, and the extents of improvement are different for waves with differ-

ent spatial scales compared with the operational dynamical extended-range ensemble prediction system of NCC/CMA, exhibiting its

potential application perspective to operational extended-range prediction.

Keywords: extended-range forecast, predictability, ensemble prediction, predictable components
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