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�é�qÄåý�¥�ªý�Ø���O¯K, JÑò�ªØ�����q¾�¯K=z¤�ªØ�Ì©þ

��qý�¯K. �*þò�ªØ�Ì©þ©¤�ý�ÚØ�ý�üÜ©, éu�ý�Ì©þæ^�`õÏfÄ�

���Y?1�qý�, 
éuØ�ý�Ü©K^XÚ²þ�O. ÄuI[íÿ¥%G!ý��Ö�ª!{Ií

ÿý�¥%|Üü�©Û]�9I[íÿ¥%íÿXÚ�äý�¿ 74 ��6�êÚ{II[°�Ú�í+nÛ

� 40 �íÿ�ê, éÀ�«�ÓÏüY?1
ý�Á�. 2005—2010 c 6 cÕá��u�ý�²þå²�'Xê

� 0.29, �XÚØ�¾�ý�� 0.04 k��Jp, y¢T�YUJpI[íÿ¥%G!ý��Ö�ªÓÏüYý

�Y².
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1956 c Lorenz ÄkA^Ùé�{°¡þ��í|
?1
í�y��)Û. Ì©þ©Û�{äké�
«í���Y²©Ù�`³.?1��©l, Ó�
U�NÙ�mCÄ�A5, ¤±òÌ©þ©Û^u
í���ý���«�{BA$
). 1982 c Pae-

gle Ú Haslam[16] ^A��5ÚOý� 500 mb pÝ
|; ��aq�{�U�^uüY [13,17−24] Ú§Ý
�ý� [25] 9F�mS���) [26]. ¯¤±�, ü
YäkÛ/5r�A:, 
��«�íÿ����
mCzÚÙ¦/:��Ó��±9Ù¦���k
�p��!�p���A: [27]. ÓÏüY�ªý
�Ø���ÓÏüYÚG!ý��ªý�(J�
��, 7,��3ù��
A:. 3�`õÏfÄ
���ÓÏüY�qÄåý��Ä:þ, JÑ�`
õÏfÄ����ªØ�Ì©þ�qý��{, l

�±ò�ªØ���qý�¯K=z¤�ªØ
�Ì©þ��qý�¯K.

�©Äk0�
�`õÏfÄ����ª
Ø � Ì © þ � q ý � �{, , � ± ¥ I À � «
� (110◦E—135◦E, 40◦N—52.5◦N, � 66 ��:) Ó
ÏüYý��~, é 2005—2010 cÀ�«�ÓÏ
üY?1
Õá��u�ý�Á�, ¿òT�{
í2�À�«�ÓÏüYÌ©þ��qý�, ?
Ø
Tý��{�Ê·5¯K, ���é 2010 c
À�«�ÓÏüYý�, éÀ�«�ÓÏüY�K
�Ïf?1
©Û, ¿Ò�qÄåý��cµ?1

?Ø.

2 ] �

8c, I[íÿ¥% (NCC) ®²ïá
�¹
G!ºÝ3S�áÏíÿýÿ�ÖXÚ [28,29], l
Ùõc²þ�ý�µ©w5, ý�E|�Øp [13].

�ó��8��´l�¯K��ÝÏLk�|
^{¤]��k^&E5JpT�ªéÓÏü
Y�ý�Y². NCC °íÍÜ�ª�Y²©EÇ
� 1.875◦×1.875◦. �©¤æ^�Äå�ª]�´
T�ª 1983—2010 c� 28 c£�Úý�üYê
â, ùpÀ^ 2 �.å�� 48 ¤
zc 6—8 �8
Ü²þ(J, ¿òÙ��� 2.5◦×2.5 ◦ �m. ò{
I CMAP (CPC Merged Analysis of Precipitation) ü

Y©Û]��ÓÏoüYþ��¢¹*ÿ]�, Ó
ÏüY�ªý�Ø�|= CMAP ��ªý�üY
���|. {¤�qÀgI[íÿ¥%íÿXÚ�
äý�¿� 74 ��6�ê9{II[°�Ú�í
+nÛ (NOAA) � 40 �íÿ�ê.

3 �qÄåý� - �ªØ�Ì©þ�

qý��{

3.1 ���ªªªØØØ���|||ÌÌÌ©©©þþþ���qqqýýý���

a q í � |, � ª Ø � | � � ± w ¤ �
m Ú � m � ¼ ê. ~ X � ª Ø � | E =

e11 e12 . . . e1n

e21 e22 . . . e2n

...
...

...
...

em1 em2 . . . emn


, Ù ¥ m ´ � m :, n ´ �

m:, �Ò´��ê. �ªØ�|�²���¼
ê (EOF) ©)´ò�ªØ�| E ©)¤�m¼
ê (A��þ) V Ú�m¼ê (�mXê (Ì©þ/Ì
¤©)) T üÜ© [30,31]:

Em×n = Vm×mTm×n, (1)

Ù ¥ Vm×m =



v11 v12 . . . v1m

v21 v22 . . . v2m

...
...

...
...

vm1 vm2 . . . vmm


, Tm×n =



t11 t12 . . . t1n

t21 t22 . . . t2n

...
...

...
...

tm1 tm2 . . . tmn


. duA��þÝ
 Vm×m �

CqØC5, 3ýÿz�A��þéA�e��
���mXê Ti,(n+1) (i = 1, 2, 3· · ·m) �cJe,

d Em×(n+1) = Vm×mTm×(n+1), ��1 n + 1 c
�ªØ�|, =ýÿ
1 n + 1 c�ªØ�.

� � 
 ó, \ È ) º � � � u � ½ K � �
c h(h < m) �Ì©þ�¹
�Cþ|Cz�
�Ü©&E, U
�NÑCþ|�Ì�Cz��,

Ïd�éc h � EOF Ì©þ?1�qý� (XÛ(

149204-2



Ô n Æ � Acta Phys. Sin. Vol. 61, No. 14 (2012) 149204

½�qý�Ì©þ�ê h �e©), Ù{ (m − h) Ì
©þÀ�D(, ^XÚ²þ�?1ý�, L«Xe:

Ti,(n+1) =
j∑

k=1

bkTi,k/
j∑

k=1

bk (i = 1, h), i 6 h,

Ti,(n+1) =
1
n

n∑
k=1

Ti,k (i = h + 1,m), i > h,

(2)

Ù¥ i �Ì©þSÒ, k ��éù�Ì©þÀ��
{¤�q|, k = 1, 2, 3· · · j �L1�!1�!1
n · · · · · · 1 j {¤�q|, j �À�{¤�q|�
�ê, Ti,k Ú Ti,(n+1) ©O�1 i Ì©þ1 k {¤
�q|éA�mXêÚ1 n + 1 c�mXê, bk �
�½�qXê.

{¤�q|¤éA��mXêÚý��mX
ê��C§Ý���Ný��O(Ý, Ïd{¤�
q|�½�Ün5w��'­�, d	{¤�q|
�ê�À��¬éý�(J�)�½K�. 3�q
Äå�ªØ�ý�¯Kþ, ¯õïÄöòî¼ål
��À��qc�^��À� 4 �{¤��qé
A��ªØ��²þ��ý�c��ªØ� [10,12],

�q�{LãXe:

AI =


m∑

i=1

wi(ϕ′
ij − ϕ′

ik)2

m∑
i=1

wi


1/2

, (3)

Ù¥ ϕ′
ij Ú ϕ′

ik ©O�L j, k ü����|, wi �
�­. î¼ål AI ��K`²Ð©|Ú{¤|�
�q. �©�òî¼ål��{¤�q|�À��
â�^ 4 �{¤��q|éA��mXê Ti,k �
�5²þ5ý� Ti,(n+1). d��ªØ�Ì©þ�
qý��§�L«�

Ti,(n+1) =
1
4

4∑
k=1

Ti,k (i = 1, h), i 6 h,

Ti,(n+1) =
1
n

n∑
k=1

Ti,k (i = h + 1,m), i > h.

(4)

3.2 ���`̀̀õõõÏÏÏfffÄÄÄ������������ªªªØØØ���ÌÌÌ©©©þþþ
���qqqýýý������{{{999666§§§

·I/?ÀæGº«, g,^�E,, íÿC
zì�, ÓÏüY�K�Ïféõ, K�'X�n
E,, ?ÛüÏfÚüÏ�é¥IÌÓÏ�.Ú�
«�ÂU�K�Ø�UÑÓÌ�/ , ^?ÛüÏ

fÚü��5ý�ÌÓÏ�.ÚÌ�«�ÂU�
ý�O(Ç�Ø�Uép. �k^õ«p�'�Ô
nÏf�kÅnÜý��.âUéõêc°�Ì
ÓÏ�.ÚÂU�Ñ�é�O(�ý� [14,32]. Ó
ÏüYý��JÝ��Ò´zcÌ�K�Ïf�
À�, �!­:?ØÌ�K�Ïf (Ì�Ïf) �À
�ÚõÏf�kÅnÜ (�`õÏf��) ��n
Ú�{.

aq�ö�cÏó� [14], ùpý�z�Ì©
þ�Ì�Ïf´ÏLüÏf��u�ý�ù��
�éA�mXê�¢S�mXê�m��'Xê
üS(½, éù�Ì©þ£�E|�p�ÏfK@
�´ý�T���Ì�Ïf. 
�`õÏfÄ��
�K3cÏó��Ä:þ, �éüz�qÏf, 3
`zÏf���L§¥GØ
p�'Ïf, l
�
y
ý�Ïf�m�Õá5. du¥I/�2,!
//E,, ���«�íÿ�K�Ïf�É��,

Ïd, e©�é¥IÀ�«�ÓÏüY?1ý�Á
�ÚK�Ïf©Û, Ù¦«�XÓ. ã 1 =��`
õÏfÄ����ªØ�Ì©þ�qý�6§.

e¡±T«� 2010 cÓÏüYý��~0
�Ùý�6§. 2010 c�ý�´ïá3éc 5 c
= 2005 � 2009 c “�ý�” ��¯a5Õá��
u�ý�Á��Ä:þ. �âù 5 cÕá��u�
ý�E|(½�ªØ���ý���ÚØ�ý�
��, é�ý���?1�`õÏfÄ����q
ý�, Ø�ý���K^XÚ²þ�?1�O. ä
NÚ½Xe.

1 1 Ú: 2005—2009 cÀ�«�ÓÏüY “�
ý�” ��¯a5�Õá��u�ý�Á�

± 2005 c�~0� 2005—2009 cÕá��
u�ý�. Äk, Äu CMAP üY]�ÚÓÏ�ª
]��� 1983—2004 cÀ�«�{¤ÓÏüYý
��ªØ�89�A��ªØ�å²|. ,�, é
�ªØ�å²|?1 EOF ©), �g�c 1—9 �
���� “�ý�” ��?1�`õÏfÄ���
�qý�, 
Ù{������z®²é�, KÀ
��ÅØ�ý���. dã 2 �±wÑØ+´éu
�ªØ��´ CMAP üY, c 9 ���Ñ)º
�
g 90%±þ�\È���z, �Ò´`�¹
�g
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Cþ|ý�Ü©�&E. éz� “�ý�” ��?1
Õá��u�ý��Ú½��©z [14]. ��, Ä
u�ý���ý���mXêÚØ�ý����
O��mXê9éAA��þnÜÜ¤�ªØ�
å²|9�ªØ�¿¾��Ö�ª(J�� 2005

cüYý�(J. Ón�� 2006—2009 cÀ�«
�ÓÏüYÕá��u�ý�(J.

1 2 Ú: (½�ý���
�âC 5 c�g��ªØ�c 1—9 ��?1

Õá���qý�²þå²�'Xê (ACC) (½
�ý���, äN��ã 3. ã 3 ��é 2005—2009

cÀ�«�ÓÏüYý�, �g��ªØ�c 1—9

��?1�`õÏfÄ����qý�� ACC �
�qý����ê�Cz�¹, �±uy�X�q
ý����ê�O\ ACC ¥yéÐ�kO��~
�A�, �éù 5 c
ó, �c 6 ���?1�q
ý�E|�p. Ïd@� 2010 cÀ�«�ÓÏü

Y�ªØ��c 6 ���´�ý��, 
Ù¦��
KÀ�Ø�ý��D(.

1 3 Ú: 2010 cÓÏüYý�

æ^1 1 Ú¥��ý��{é 2010 cÓÏü
Y?1ý�, �´dÚ=Ié1 2 Ú¥(½�c
A���?1�qý�, Ù{��^XÚ²þ?
1�O.

4 2005—2010 cÀ�«�ÓÏüYÕ

á��ý��{é'©Û

�â±þüYý�6§éÀ�«� 2005—

2010 cÓÏüY?1
Õá��u�ý�. ��	
�qÄåý�Ïf�Ôn¿Â9�`õÏfÄ�
���ªØ�Ì©þ�qý��{�­½5, �O

±e¢��Y?1'�©Û:� � � � � �� � � � �� �

� � � � 	 � �

	 � �
ã 1 �`õÏfÄ����ªØ�Ì©þ�qý�6§
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�Y 1: ���Y, XÚØ�¾�ý� (SYS);

�Y 2: �`õÏfÄ�����ªØ�Ì©
þ�qý� (ANA);

�Y 3: �Y 2 ý�Ïf3 CMAP Ì©þ�q
ý�¥�A^ (ANA-STA);

�Y 4: �`õÏfÄ���� CMAP Ì©þ
�qý� (STA);

�Y 5: �Y 4 ý�Ïf3�ªØ�Ì©þ�
qý�¥�A^ (STA-ANA).
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ã 2 1983—2010 cÀ�«�ÓÏüYÚ�ªØ� EOF ©)
)º�� (EV) Ú\O)º�� (AEV)

0.30

0.20
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0

A
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C
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ã 3 2005—2009 cÀ�«�ÓÏüY�qÄåý��ªØ
� “�ý�” ��¯a5Á�

ã 4 �Ñ
±þ 5 «�YÕá��u�ý�
� ACC Ú RMSE. lã 4(a) 9L 1 ¥ 6 cÕá�
�u�ý�²þ ACC �±wÑ, 4 «�qý��
Yþ�XÚØ�¾�ý�k�½�Jp, AO´
�ªØ�Ì©þ�qý��L��qÄåý�9
Ùý�Ïf^u CMAP Ì©þ�qý��ý�E
|þ�XÚØ�¾�ý�k��ÌÝ�Jp, Ùg
� CMAP Ì©þ�qý��L�ÚOý�, Ù 6 c
Õá��u�ý�²þ ACC ©OdXÚØ�¾�

L 1 2005—2010 cÕá��u�ý�²þ ACC Ú RMSE

SYS ANA ANA-STA STA STA-ANA

ACC 0.04 0.29 0.32 0.19 0.08

RMSE 67.63 70.64 64.08 64.50 69.95

L 2 Ì©þ�qý��ý�Ì©þ�ê

c°/�ý�Ì©þ 2005 2006 2007 2008 2009 2010

�ªØ� 5 9 6 6 6 6

CMAP 1 1 2 1 1 2

ý�� 0.04 Jp� 0.29, 0.32 Ú 0.19. éu�ªØ
�Ì©þ�qý�9Ùý�Ïf^u CMAP Ì©
þ�qý��ÚOý�, Ø 2006 c	, Ù¦ 5 cý
� ACC þ�XÚØ�¾�ý�k�²wJp, 

éu CMAP Ì©þ�qý�, Ø3 2006 Ú 2008 c
ý�E|Ø9XÚØ�¾�ý�	, Ù¦ 4 c�
k��§ÝJp. ùlC 6 cÕá��u�ý�
� RMSE ¥��±wÑ (�ã 4(b) ÚL 1). 3C 6

cý� RMSE ²þ�þ, �'�XÚØ�¾�ý
�, 4 «�YÑvk¦�ý� RMSE ²w~�, A
O´�`õÏfÄ����ªØ�Ì©þ�qý
��YÚ�`õÏfÄ��� CMAP Ì©þ�q
ý�Ïf^u�ªØ�Ì©þ�qý��Y, �

¦�ý� RMSE k¤O�. ù�U´XÚØ�¾
�ý�¥XÚØ��L
Ø��íÿA�, Þá�
�, 
�qý�� 4 ��YÑ�À�
 4 ��qc
éA��ªØ�5éØ�?1�O, ²wk���
5. Ïd, �¦� RMSE ��²w�~��I�?
�ÚJpý�E|. d	, L 2 ��Ñ
À�«� 6

cÕá��u�ý���ý����ê. éu�ª
Ø�9 CMAP Ì©þ�qý�, Ù�ý����
êÑ�é��­½, Ì��ý����ê©O� 6

Ú 1, �«
�`õÏfÄ���Ì©þ�qý�
äk�½���5. ��5¿�´, Ø+´�ªØ
�Ì©þ�qý�Ïf^u CMAP Ì©þ�qý
��´�`õÏfÄ��� CMAP Ì©þ�qý
�, Ùý� ACC þ�XÚØ�¾�ý�k���
Jp� RMSE þk�½~�, cö`²
�`õÏ
fÄ���À�ý�Ïf�Ün5
�öK3�
½§Ýþ`²
�`õÏfÄ����qý��
{�­½5. Ïd, òT�{í2�Ù¦�ªÚ/
«��ªØ����äk�15.
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� � � �� � � �� � � �� � � �� � � �� � � �� 	 
 � � 

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

� � � � � � �� � �� � � � � � �� � �� � � � � � � � � �� � �� � � � � � �� � �� � �� � � �� � � �� � � �� � � �� � � �� � � � � � � � � � � � � � � �� � � �
ã 4 2005—2010 cÕá��u�ý� ACC Ú RMSE (a) ACC; (b) RMSE

5 À�«� 2010 cÓÏüYý��~

©Û

�éÀ�«�ÓÏüY�¤Ïk�½@£, Ä
kéÀ�«�ÓÏüYÚéA�ªØ��©ÙA
�?1
©Û. ã 5 � 1983—2010 cÀ�«�ÓÏ
üYÚ�ªØ�cn����m©Ù. lC 28 c
À�«�ÓÏüYÚ�ªØ��cn��5w, ü
ö3�m©Ù.þäkéÐ���5, =rÝÚr
Ý¥%ÑkØÓ. éu1���, ÙÓÀ�«�Ó
ÏüYÚ�ªØ�����z©O� 33%Ú 32%,

üöÑ¥yÑéÐ�«���5, A���À�«
�þ���, ���¥%þ uS���ÀÜ, r
Ý��. �éüY
ó, Ø´�«�� UÒ´�

«�� Â; 
éu�ªØ�
ó, KØ´�«�
�XÚØ� �Ò´ �. À�«�ÓÏüYÚ�
ªØ��1���Ñ�;.�H�©ÙA�, H�
�K, �K�¥%©O u�wHÜÚç9ô�Ü,

Ó�g����z©O� 20%Ú 21%; 1n��K
�;.�À�ÜK., ü���¥%©O u�w
HÜÚç9ôÀÜ, 
K�¥%K3S��ÀÜ,

ÙÓ�g����z©O� 13%Ú 11%. p*üY
Ú�ªØ�cn���©Ù, ÙÓÀ�«�ÓÏü
YÚ�ªØ��\È���z©O� 63%Ú 66%,

�Ï�Ù�Ð���5, â�� NCC �Ö$1
� CGCM �ªéÀ�«�ÓÏüYÉ~��[�
"�. áÏS|^{¤]��k^&E�Ö�ª�
["�´Jp�ªý�O(Ç��k�å».
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50ON

45ON

40ON

50ON

45ON

40ON

50ON

45ON

40ON
110OE 120OE 130OE 110OE 120OE 130OE 110OE 120OE 130OE

110OE 120OE 130OE 110OE 120OE 130OE 110OE 120OE 130OE

0.2

0.15

0.15 0.1

-0.15

0
0.05
0.1
0.15

-0.15
-0.1

-0.1

-0.1
0.05

-0.05

0
-0.15
-0.10.05

0.05
0.10.15

0

0.15

ã 5 1983—2010 cÀ�«�ÓÏüYÚ�ªØ�cn��©ÙA� (a), (b), (c) �ªØ�; (d), (e), (f) CMAP üY

��Ï�À�«�ÓÏüYÚ�ªØ���
���5, �ªØ�Ì©þ�qý�À��ý�
ÏfÔn¿ÂÒé²(, é�ªØ�z����?

1ý�À��ý�Ïf=´éÓÏüY�Ó��
kK�
�ªØU½öØU9��A�Ïf. L 3

�éã 5 ¥c 3 ���mXê?1�qý��ý�
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�� � �� � �� � �� � � �� � � �� � � �� � �� � �� � � � � � � �
� � � � � � � � � � � � � � � � � � � 	� � � �� � � � � � � �

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

� � 
 � � � �� � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � �� � ��� � � �� � �� � � �
 � �� � � �� � � �� 
 � �� � �� � �� � � � � � � � 
 � � � �� � � � � � � �
ã 6 À�«�ÓÏüYÚ�ªØ�cnÌ©þ9�ªØ�Ì©þ�qý� 2010 c�qc (a), (b), (c) 1�!�!nÌ
©þ; ¢�¥I5�c°��ªØ�Ì©þ�qý� 2010 c�À�� 4 ��qc, Ù�ý�|��q§Ý�L 4; �m:

1983—2010 c

(a) (c)(b)
50ON

45ON

40ON

50ON

45ON

40ON
110OE 120OE 130OE110OE 120OE 130OE110OE 120OE 130OE

50ON

45ON

40ON

-25

-50 0
13

-25
-13

0

25

-25
0

-25

ã 7 2010 cÀ�«�ÓÏüYå²z©Ç (a) CMAP; (b) �ªØ�Ì©þ�qý�; (c) ANA-STA

Ïf, Ù¥Ñyªg�é 2010 cý��TÏfÑ
y3c 5 cù���ý�¥�gê. éu1��
�, Ñyªg�p�Ïf�cc 4 �À�²�7
Ä�ê (EPO), ùÚ�öcÏ3^�`õÏfÄ�
��éÀ�«� 2009 cÓÏüY?1�qÄåý
��@�d«�ÓÏüY�Ì�Ïf��TÏf
�(Ø¹��� [14]. ��TÏf3À�«�ÓÏ
üYý�¥�­�5, Ù�À�«�ÓÏüY9
�ªØ��m��''X3dØ2Kã, �Ù3À
�«�ÓÏüYý�¥A�Úå­À. 2010 cÀ
�«�ÓÏüYý�1�!�!n��ý�� 13,

9, 2 �Ïfþ���¥½��¥¥p�Ý�6, ù

�UÚÀ�«�?u��¥¥p�Ýké�'X.

d	, 1���ý�Ïf¥cÁÏf�ê� 3 �,


ccSG!gGÚ¢G�Ïf�ê©O� 5, 2

Ú 3 �; éu1���, cÁ, c�cSG!gGÚ
¢G�Ïf�ê©O� 1, 3, 3 Ú 2 �; éu1n�
�Ì�Ïf´cÁ� NAO Úc�c¢G� PNA.

�é
ó, cÁÚc�c¢G�Ïf3À�«�
ÓÏüYý�¥�^��. d	, ��Ñ
À�«
�ÓÏüYÚ�ªØ�cnÌ©þ9�ªØ�Ì
©þý� 2010 c�qc (ã 6). dã 6 �±wÑ,

Ó CMAP ��ªØ���©Ù, üöcn���
Ì©þ½�3�Ð���5, =3�êc°k�½
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�É. 1������ªØ� (½À�«�ÓÏü
Y) �Ì���, �N�´À�«�ÓÏüY�ª
ý�Ø��Ì�A�, Ù3 2010 cØ´AOÉ~,

�oNþÀ�«�ÓÏE,± Â�Ì. ý�1
�����qcU�q§Ý�g� 2004 c!2008

c!1994 cÚ 2001 c (��L 4), 
n��qcK
�g´ 2000 c!2001 c!1999 cÚ 1992 c, Ù
¥ 2001 cÀ��(, � 1994 c� 2010 c ��
�; 2010 c�ªØ��À�«�ÓÏüY�ªý�
Ø� EOF ©)1���¥��;.���, Ùý�
Ún� 4 ��qc©O� 2004 c!1983 c!1995

c!2007 cÚ 2001 c!2008 c!1994 c!2005

c, �Ò´`éu1����ý�vkÀ��n
���qc, ��= 1983 c� �; dã 6(c) Ú
ã 7(a) �±wÑ, 2010 cÀ�«�ÓÏüY�ª

ý�Ø� (ÓÏüY) �4à;.�1n��, �
=À�«�À�ÜÚÀHÜ�õ�, 
3Ù¦«�
þ���. d	, dã 6(c) ��±²w/wÑ, 1n
��ý��qc�À��1�!1���þ�O
(, Ù1��qc 2006 c�Ò´1�n��qc,


 1985 c�´n��qc��, ,	ü�qc©
O´ 1987 c!2004 cÚ 2009 c!1990 c. �Ï
��qcÀ��Ün5, �ªØ�Ì©þ�qý�
éÀ�«�ÜÜÚHÜ�Ü©«��
��O
(�ý�, =3ç9ô�ÜÚ3��¢¹��.

�ªØ�Ì©þ�qý� 2010 cÀ�«�ÓÏ
üY ACC � 0.34, 
XÚØ�¾�ý� ACC =
� –0.03.

éu CMAP üY1�Ì©þ, 2010 c 4 ��
�qc©O 1997 c!2000 c!2001 cÚ 1992 c,

L 3 À�«� 2010 cÓÏüYý��ªØ�Ì©þ�qý�ý�Ïf (cn��)

�� Ïf^S Ïf�° Ïf¶¡ Ñyªg

1 5 ��Bp�. (20◦W—60◦E) 2

2 4 À�²�7Ä (EPO) 3

3 8 �{«4µrÝ�ê (3 «, 120◦W—30◦W) 0

4 1 ��¥4µ¡È�ê (5 «, 0◦—360◦) 1

5 11 �Ü�î³�6. W 2

6 12 �Ü�BprÝ�ê (55◦W—25◦W) 1

1��� 7 3 �47Ä (AO) 0

8 7 ?Ò�º 1

9 3 Ü�²�Bp�. (110◦E—150◦E) 0

10 11 æ³«4µ¡È�ê (1 «, 60◦E—150◦E) 0

11 4 ��¥Bp¡È�ê (5◦E—360◦) 0

12 10 �²��{�ê (PNA) 0

13 12 �{BpB� (110◦W—60◦W) 1

1 8 �Ü�BpB� (55◦W—25◦W) 0

2 8 Ü�²�Bp�. (110◦E—150◦E) 2

3 5 æ³���6�ê (IZ, 60◦E—150◦E) 0

4 3 Ü�²�Bp¡È�ê (110◦E—180◦) 0

1��� 5 11 ÀæørÝ (CQ) 0

6 5 À�²�7Ä (EPO) 1

7 8 ��¥Bp�. (5◦E—360◦) 3

8 12 ��BpB� (20◦W—60◦E) 0

9 10 �Ü�Bp�. (55◦W—25◦W) 1

1n�� 1 10 �²��{�ê (PNA) 0

2 2 ��Ü�7Ä (NAO) 2
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L 4 Õá��u�ý� 2010 c�qc9�ªØ�Ú CMAP �`�qc

ý��� �qÀ� 1��qc 1��qc 1n�qc 1o�qc

�*À� 2004 2008 1994 2001

1��� �ªØ� 2000 2001 1999 1992

CMAP 1997 2001 2002 1992

�*À� 2004 1983 1995 2007

1��� �ªØ� 2001 2008 1994 2005

CMAP 1987 1996 2007 1994

1n�� �*À� 1987 2006 1985 2004

�ªØ� 2006 2009 1990 1985

CMAP 2006 1987 1985 2009

e^�ªØ�Ì©þ�qý�éA��ý�Ïf
?1�qý�, �âþ©, Kk 2000 c!2001 c
Ú 1992 c 3 �n��qc\À��qý��q
c. 1�Ì©þÚ1nÌ©þ�©Ok 2007 c 1

�Ú 2006 c!1987 c!1985 c 3 ��qc\À,

²w��ªØ�Ì©þ�qý�À��qc�Ü
·, Ïd, d�Yeý� 2010 cÀ�«�ÓÏü
Y ACC � 0.76, �±`T�Yé 2010 cÀ�«�
ÓÏüY�
O(ý�. é'ã 7(a) Úã 7(c) �±
wÑ, T�Yý�(JÚ CMAP 3�m©Ù.þÄ
���, =3«�¡Èþk�½�É.

6 ( Ø

Äu�`õÏfÄ����qÄå�ªØ�
�O�YÚ�ªØ��Û/5A:, JÑò�ªØ
��O¯K=z¤�ªØ�Ì©þ��O¯K. �
âcÏÕá��u�ý�E|, �*þò�ªØ�
Ì©þ©¤�ý�ÚØ�ý�Ü©, éu�ý�Ì
©þæ^�`õÏfÄ����Y?1�qý�,


éuØ�ý�Ü©K^XÚ²þ�O. òT�

YA^uÀ�«�ÓÏüYý�Á�, 2005—2010

c 6 cÕá��u�ý�²þ ACC � 0.29, �X
ÚØ�¾�ý�� 0.04 k��Jp, 
²þ RMSE

K�XÚØ�¾�ý�vkUõ. d	�òT(
JÓT�Yý�Ïf^u CMAP üYÌ©þ��
qý�!T�Yí2� CMAP Ì©þ��qý�
9 CMAP Ì©þ�qý�Ïf^u�ªØ�Ì©
þ�ý�(J?1
é', �nö 6 cÕá��u
�ý�²þ ACC 9 RMSE ©O� 0.32, 0.19, 0.08

Ú 64.08, 64.50, 69.95, Ò ACC 
óþ�XÚØ�¾
�ý�kØÓ§Ý�Jp, 
 RMSE K3�ªØ�
ý�Ïf^u CMAP Ì©þ��qý�9 CMAP

Ì©þ��qý��Y¥k�½�~�, ���`
õÏfÄ���Ì©þ�qý��Yäk�½�
­½5, k?�Úí2�#���ªÚÙ¦�ª�
då. lý� 2010 cÀ���qc5w, �`õÏ
fÄ����ªØ�Ì©þ�qý�À���q
c¿Ø���n��qc, �Ò´`�qÄåý�
�ý�E|�k�½�J,�m, ¹�T�Yvk
k�/~�ý� RMSE, Ïd, �qÄåý��I
�?�ÚU?.
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Abstract

To correct the model errors in analogue-dynamical prediction, a new idea of using the analogue prediction of principal compo-

nents of model errors, instead of analogue prediction of model error directly, is proposed. By decomposing the empirical orthogonal

function, the principal components of the model errors are divided into two parts subjectively: predictable and unpredictable. For the

predictable part, it is analogically predicted by the scheme of dynamical and optimal configuration of multiple predictors; while for

the unpredictable part, it is estimated by average of the system. Based on the National Climate Center (NCC) of China operational

seasonal prediction model results for the period 1983–2010 and the US National Weather Service Climate Prediction Center merged

analysis of precipitation in the same period, together with the 74 circulation indices of NCC Climate System Diagnostic Division and

40 climate indices of NOAA of US during 1951–2010, the method is implemented in objective and quantitative prediction of monsoon

precipitation in Northeast China. The independent sample validation shows that this technique has effectively improved the monsoon

precipitation prediction skill during 2005–2010, for which the averaged anomaly correlation coefficients and the system correct of

errors are 0.29 and 0.04 respectively. This study demonstrates that the analogue-dynamical approach can enhance the prediction level

of NCC operational seasonal forecast model obviously.

Keywords: analogue-dynamical prediction, principal component, correction of errors, monsoon precipitation
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