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2009 ccc 11 ���XXXÈÈÈ���ÈÈÈ¯̄̄��� 10—30 d òòò���ÏÏÏ
­­­½½½©©©þþþJJJ���999©©©ÛÛÛ*

�,1) µI�1)2)† �ä+1) x�°2)

1) ( =²�Æ�í�ÆÆ�, =² 730000 )

2) ( I[íÿ¥%, ¥Ií�ÛíÿïÄm�¢�¿, �® 100081 )

( 2012 c 3 � 8 FÂ�; 2012 c 4 � 6 FÂ�?Uv )

�é 2009 c 11 �XÈ�È¯�, ÏL²���¼ê©)��{J� 10—30 d ­½©þ, ¿1�g$^O�
�zÇÚ�qXê�½�Ããr­½©þ?�Ú�*/©l¤íÿ�­½©þÚÉ~.­½©þ. òíÿ�­½
©þ�$ÏÈÅ©þÜ¤íÿ�µ|. ïÄuy: íÿ�µ|�6/³±Y�m��, ��mCz�ú, Ì�Jø

¯�u)�íÿ�µ, �«�ºÝ�6N��ÚN�; íÿ�µ|�m¹Ä����, U�Ð/�x[È�[È
5�í¹Ä¥%Cz�¹, �3R���k­½�����'X; É~.­½©þ­:Ny
�6�éÉ~A�,

� 2009 c 11 �XÈ�È¯�k�Ð�éA'X. 3íÿ�µ|Jø(½��6��µe, É~.­½©þL�

éAUíXÚ��érfCz.

'�c: íÿ�­½©þ, É~.­½©þ, íÿ�µ|

PACS: 92.60.Wc

1 Ú ó

�X�ÆEâ�uÐ, Uíý�Y²k
wÍ
Jp, 8c�ý�Ï�®�� 5—7 d[1]. �´�í
´��E,���5XÚ, duÙS3��Å5,

¦��í�$Ä�3�ý��4� [2−9]. Ïd, U
íý�, cÙ´ò�Ïý�ù�ïÄ�KÚå
�
Æ[�2�'5 [10−15].

ÎV�� [16] ±ê��ª�[(J��â, �
[�ã
J��ý�©þ��{Ú�ý�Ý�½
Â, ¿?Ø
�é�ý�©þÚØ�ý�©þAæ
^ØÓ�ý�üÑÚ�Y, ;�Ø�O�é¯�Ø
�ý��·b©þé�ý��­½©þ�K�, ¿
líÿ&E¥¼�·b©þ�VÇ©Ù. ¶�®Ú
ù± [17] lG!S���¥�Ý�p�^��Ý?

Ø��ò�ý��nØ�â; éò�ý���ý�
5!ý��{9IS	�ÖA^?Ð?1
nã,

¿±ô�r��~&?·Iò�ý���ý�5
9&Ò. �IÉ� [18,19] ïÄ
�í$ª���ò
�Ïý��'X, ¿JÑ�â�í$ª��A5?
1ò�Ïý���{. oï²Ú¶ar [20] 3��
5Ø�O�nØ�Ä:þ, ïÄ
 ³pÝ|�§
Ý|�ÚG!�mºÝ�ý�Ï����©ÙA
�, L²gG�Ü©/«�ÚG!ºÝ�ý�Ï�
'ÁG²w~�.

10—30 d ò�ÏUíL§�±w�´3 60 d

± þ $ Ï È Å ¤ J ø � ­ ½ � ú � µ / ³ e,

± 10—60 d �ÏÈÅ©þ�Cz�Ì�¤�ò
�Ï�Ì�UíL§, ã 1 ¤«� 2009 c 10 � —

12 � 60 d ±þ$ÏÈÅ©þ÷ 120◦E ��Ý-�
m¿¡ã. 60 d ±þ$ÏÈÅ©þ3�ºÝ (ò�
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Ï��) SCz'��ú, �¥C�5A��Cz
ª³. du¤À�ã��¢ÁLÞ�ã, ÁG�6
A�Åìàw. ¥p� ³pÝ��4~, �NÑ
4µOr\�L§. Ïdéu 10—30 d ò�Ïý
�5`, 10—60 d �ÏÈÅ©þ�Cz´ÌN, 60 d

±þ$ÏÈÅ©þ��µN�3é�§ÝþK�
X 10—60 d �ÏÈÅ©þ�©Ù, 
 10 d ±ep
ª©þ���Ì�N�Ú=ò��NX 10—60 d

�ÏÈÅ©þ�N�ÚCz.

ã 1 2009 c 10—12 � 500 hPa pÝ| 60 d ±þ$ÏÈÅ©
þ÷ 120◦E ��Ý-�m¿¡ã (ü � gpm)

2009 c 11 �, æ³ÀÜÚ�Ü��Ü/«í
§�~cÓÏ $ 1 ◦C—4 ◦C, ÛÜ $ 4 ◦C—

6 ◦C; üYþ�~cÓÏ�', ¥I�u�!Ü�Ú
ÀHÜ�/üY õ 5 ¤±þ, ÛÜ/«�L 2 �.

11 �þ!¥Í, ·I¥ÀÜ/«Ñy����rü
§L§, k 300 õÕL§ü§ÌÝ�4à¯�iÿ
IO. 11 ��I²þüYþ� 24.2 mm, �~cÓ
Ï õ 6.2 mm, Ù¥Ü�Ü©/«!u��Ü!�
��Ü!ô�!ôH¥ÀÜ!uHÀÜ�/ õ 5

¤ —2 �, ÛÜ/« õ 2 �±þ [21], é�Ï!à
�!<¬)¹����¡E¤
ã��K�, ¦I
¬²L�Éã���. éùg¯�®kØÓ��ö
lØÓ�Ý?1
�ä©Û [22,23]. 3þãïÄ�
Ä:þ, �©ÏLJ�T¯�¥�­½©þ, ¿�
*/\±©a, l­½©þ��Ýé�g¯�?1
©Û, �xÙüC5ÆÚ�6/³, ?
\�é4
à¯��n)Úrº, r?ò�Ïý�Y²�Jp.

2 ]�Ú�{

2.1 ]]] ���

� © | ^ { II [ � ¸ ý � ¥ % (National

Center for Environmental Prediction, NCEP) Ú{I
I[�íïÄ¥% (National Center for Atmospheric

Research, NCAR) uÙ� 200, 500 Ú 850 hPa pÝ
|�ÅF2©Û]�, �m�Ý� 1980 c 1 �
� 2011 c 6 �, Y²�:©EÇ� 2.5◦×2.5◦.

2.2 ��� {{{

é 1981—2010 c 30 c ¥ 11 � 30 d Å
F 500 hPa pÝ|]�� 10—60 d nA»d�
ÏÈÅ, �� 10—30 d �mºÝ©þ, ÏL²��
�¼ê (EOF) ©)J�íÿ�Ä.. 3dÄ:þ
r 2009 c 11 ��ÅF¢¹]�Ó�?1ÈÅÝ
K�íÿ�Ä.þ, 3 30 d ¥²þ�zÇüS3
c 20  �±Y�m��½ö�L 15 d �©þ, =
3ùg¯�¥�z��!±Y�m���©þ½
Â� 10—30 d ­½©þ. L 1 �ÑÏL±þ�{�
�� 2009 c 11 � 10—30 d ­½©þéA��.

L 1 2009 c 11 � 10—30 d ­½©þéA��SÒ

2009 c 11 � 10—30 d ­½©þéA��SÒ

1 2 3 4 5 6 7 8 10 11 12 13 14 18 20 22

10—30 d ­½©þAT´3ò�ÏL§¥Ó
Ì�Cz/ �!äk���ºÝ��í¹Ä¥
%½��'.���. §�¹ÄCzÉ�í[ÈÚ
�[È¹Ä¥%�K�, $��U´�í[È�[
È¹Ä¥%3ò�ÏºÝþ�$ªCz©þ. ,�
�¡, §ØÓuUíºÝ��Å¹Ä, �Ny
�
�Å�£ÄÚN�, �Üº��êÌ�k����
�éX. éu 2009 cù�äNc°5`, 10—30 d

­½©þQk�)Ú�±�íÿ��µ, qk�
éÉ~.�)�éÉ~��6/³. Ïd, r 10—

30 d ­½©þ©�íÿ�­½©þÚÉ~.­½
©þü�Ü©. Ì�ó�6§Xã 2.

ÏLXþ�{���c 50 ��O��zÇ
�±��íÿ�Ú 2009 c 11 ���éA�z
Ç (ã 3), ã 3 ¥íÿ�c 50 ���zÇ�Ä.
SÒ~�, Ù¥1����zÇ��, �� 16.8%.


 2009 c 11 ���éA�zÇCz¥�Nþ�
´c 30 ���zÇ �, � 20  �. �´, �z
Ç���Cz5Æ5Ø²w, ���zÇÑy3
1 1 ��, � 13.2%, ���1 8 Ú1 7 ��, ©O
� 7.5%Ú 7.3%.
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ã 2 J�­½©þ6§ã

ã 3 íÿ� (a) Ú 2009 c (b) 11 ���éA�zÇ

XJ 2009 c 11 �ÅFc 50 ���zÇ�í
ÿ�éA�Ó, @oUíXÚCz�ò�{¤�
q, k��5Æ�Ì. �´Ï�ØÓ, âÑy
z
cÑk�éí�{¤P¹4àUí¯��). Ï
d, ïÄÅc��éA�zÇCz��±l,	
���Ý5�x4àUí¯�u)uÐ�A�, �
ä 10—30 d ºÝ¥4à¯�éA���)uÐÅ
�, ?�ÚJÑ 10—30 d ò�Ïý���Uå».

-�äíÿ�­½©þ�É~.­½©þ�
m�K�½Â���ê Y , ò 30 d S EOF ¥Ó�
SÒ���3íÿ�Ú�~¥éA��zÇüS
SÒ��ýé��u Y ��~¥�­½©þ½Â
� 10—30 d ò�Ïíÿ�­½©þ; EOF ¥Ó�
SÒ���3íÿ�Ú�~¥éA��zÇüS
SÒ��ýé��u½�u Y ��~¥�­½©

þ½Â� 10—30 d ò�ÏÉ~.­½©þ. du3
À�­½©þ¥®²½Â���zÇüS7L3
c 20, � Y = 0 �, òØ�3íÿ�­½©þ, Ïd
�©�� Y �� 1—15, �	�K� Y �Czíÿ
�­½©þ�É~.­½©þ�©Ù�¹.

L 2 ØÓK� Y éA 10—30 d íÿ�­½©þ

ÚÉ~.­½©þ��êþ

Y íÿ�­½©þ É~.­½©þ oO

1 2 14 16

2 4 12 16

3 6 10 16

4 11 5 16

5 12 4 16

6 12 4 16

7 13 3 16

8 14 2 16

9 16 0 16

10 16 0 16

11 16 0 16

12 16 0 16

13 16 0 16

14 16 0 16

15 16 0 16

L 2 �ÑéAØÓK� Y íÿ�­½©þ
ÚÉ~.­½©þ��êþ�ØÓ©Ù, �±w
Ñ 10—30 d ­½©þ��oê´�½�, Ø� Y

�Cz
Cz. éuØÓK� Y , �´r 10—30 d

­½©þ¥y©ÑpØ���ü�Ü©, �Ò`²
ù«©a�{÷v©a�Ä��¦: ü¦5Ú�÷
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5. �
k�*�@£, ùp��Ñ�K� Y = 1

Ú Y = 2 � 10—30 d íÿ�­½©þÚ 10—30 d

É~.­½©þéA�� (L 3). lL 3 ¥�±w
Ñ, �K� Y = 2 �, 10—30 d íÿ�­½©þØ=
�3
 Y = 1 ��éA��, �O\
1 3 Ú1 6

��, ��éA, 3 Y = 2 � 10—30 d É~.­½
©þ�éuK� Y = 1 ~�
1 3 Ú1 6��.

L 3 K� Y = 1, 2 � 10—30 d ­½©þ©a

K� Y = 1 � 10—30 d ­½©þ©a

íÿ� 1 10

É~. 2 3 4 5 6 7 8 11 12 13 14 18 20 22

K� Y = 2 � 10—30 d ­½©þ©a

íÿ� 1 3 6 10

É~. 2 4 5 7 8 11 12 13 14 18 20 22

du®²`² 10—30 d ­½©þ�±©�í
ÿ�­½©þÚÉ~.­½©þüÜ©, �d=*.

Ïd, XJ�±�*/K�y© 10—30 d ­½©þ
¥íÿ�­½©þ@�Ü©, �Ò��ulý¡²
(
É~.­½©þ. �©Ì�A^�qXê [24]

�½K�, O�úªXe:

cos θ =

m∑
i=1

xiyi√
m∑

i=1

x2
i

√
m∑

i=1

y2
i

, (1)

Ù¥, cos θ ´üÌã�q§Ý�½þ�I, m ��
:ê, xi Ú yi ©O´1 i ��:3ØÓ©Ùã¥�
���. �qXê�����3 −1—1 �m, ��

qXê�u 1(−1), L²üÌã¥�Õ:����
©Ù�¹���Ó (��), ¿�����Cu 1, �
q§Ý�p, K���C −1, K�É5��; �q
Xê�u 0 �L«üÌã��Ø�q.

Ì�Ú½: À�íÿ� 11 � 500 hPa pÝ|È
Å�� 10—30 d ©þ. é 11 �z 1 d ?1 30 cÜ
¤²þ, ��íÿ�²þ 10—30 d ©þ, 3 EOF ©
)�����Ä.þÝK. du®²½ÂL²þ�
zÇüS3c 20  �±Y�m��½ö�L 15 d

�©þ, =3ùg¯�¥�z��!±Y�m��
�©þ½Â�­½©þ. ¿�ã 3 ®`²íÿ��
��zÇ���SÒO\üN~�. Ïd, ·��
I�íÿ�²þÝK��c 20 �Ä.Ü¤, =�
{¤]�¥íÿ�­½©þ�©Ù�¹. (Üã 2

À�ØÓ Y �é 2009 c 11 � 10—30 d ­½©þ
y©, r��� 30 d 10—30 d íÿ�­½©þ�{
¤²þ 30 d íÿ�­½©þ¦�qXê COR (Y ),

Ì�6§Xã 4.

ã 5 �O�ëY 30 d Síÿ�c 20 ���í
ÿ�­½©þ�qXê����qXêK�Cz
­�. lã¥�±wÑlK� Y = 1 � 2 ��qX
ê~�, l 0.04 ü� 0.02. �X Y O���å^�
�°, �õ��\\ 10—30 d íÿ�­½©þ, O
\
�íÿ�5��q�­½©þ, �qXê¥O
�ª³. Ï� 10—30 d íÿ�­½©þ�É~.­
½©þ&E�p�7, vk²w�.�, �XK�
�O\, É~&E¬·\íÿ�­½©þ�5�õ,

Åììvíÿ�&E, l
¦ 10—30 d íÿ�­½
©þ�É~.­½©þ�p· , J±«©.

ã 4 �*zy©­½©þ6§ã
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XJülê�þ5`, �À�K� Y = 5 �
­½©þ�íÿ�­½©þ�qXê�����,

� 0.13. �,d��qXê��, �´lã 5 ¥w
Ñ3K� Y = 5 �, �qXêCzªu²­, �Ò
`²��#O�&E¤Ó'­��, Ä�Ø¬K�
(J. Ïd, K�� Y = 5 ��û'. � Y = 3 �,

�qXê��4�� 0.11, �
 Y = 4, �qXêk
qkeü, �� 0.09. �´�qXêk
,ü�C
zâUNyÑK�y©�¿ÂÚ7�5. Ïd, ·
�@�A��qXê1 1 g��4��¤éA�
K�=�y©K�. ù� 10—30 d íÿ�­½©þ
¤¹íÿ�&E�é�Ün, éAÉ~.­½©þ
¥É~&EvkLõ��. 3 2009 c 11 � 500 hPa

pÝ| 10—30 d ­½©þK�(½¥, �K� Y =
3 '�Ün.

ã 5 �qXêK�Cz­�

3 íÿ�µ|�Ly

ò 10—30 d ­½©þy©�íÿ�­½©þ
ÚÉ~.­½©þ, �âJ��{�±wÑ, íÿ
�­½©þ|¤Ä��éA�{¤��aq, =�
íÿ�¥ 10—60 d �ÏÈÅ EOF éA��aq.

Ïd, rÏL 10—60 d ÈÅJ�¼��íÿ�­½
©þ� 60 d ±þ�ºÝúCÅ�Ü¿, �¤ 2009

cXÈ�È¯�u)�íÿ�µ|. �!Ì�ïÄ
íÿ�µ|3�g¯�¥�Ly.

3.1 ������mmmüüüCCC���¹¹¹

ã 6 �z� 5 FÀ�l 2009 c 11 � 5 F� 11

� 30 F���¥ 500 hPa pÝ|¥p�íÿ�µ
|�m©Ù, lã 6 �±wÑæî/«¥p���
�±Xüø�B��6/³, ¿.�ìNC{lp
Ø½rB�±, �ÜÀæ/«r�ø«, k|ue
�íHe\�·I. ,	, líÿ�µ|��±w

Ñ�ãS4µ ��N�ÚCz. 2009 c 11 �4
µ±ó4.�Ì, �{¤ÚO�C. ��´ó4.
�6, æ³�ý4µ¥%HØ, e�ílÜË|æ
He, E¤·I���ü§, �Àæ/«��ÈL
§Jø­½��6�µ.

3.2 ppp$$$������������¹¹¹

Ó�$^þ©JÑ��{é 200 Ú 850 hPa ?
1J�Ü¤, ¼�íÿ�µ|R�©ÙXã 7 ¤«.

ÁG»�L§3ÅFCz|þ, .� (ã 7(c)) Ly
��r��ºepØ�ïáÚ�±, ¦��r�e
�í�ggHeK�Àæ/«, �Ü$��6/¤
�ÈL§, 3p�du�í�Ø5Ly�$ø$µ
�£ÄCz. e�í�He�4µ¹Äk����
�'X, æ³«��r�4µ¹Ä¥%�¥p�Ý
���ÅN��¤
K�·IÁG»��ÈL§
���­�Ï�. À� 11 � 9 F 200, 500, 850 hPa

pÝ|­½©þã5�	Ùp$���. lã 7 ¥
wÑ, íÿ�µ|�m¹Ä����, �Ð/�x

[È�[È5�í¹Ä¥%Cz�¹. 850 hPa

3îæ�ºþ�±��4ÜpØ¥%, 3ÙÀýk
�þe�íHeK�·I, éAþ� 200 Ú 500 hPa

3Àæ/«KLy���r�ø«. �Ü$�Ý�
6/¤
·I����ÈÚ�ô¥ei�ré6
UíL§.

4 É~.­½©þ�K�

éul 10—30 d ­½©þ¥©lÑ5�É~
.­½©þ5`, 3�g¯�¥��^¿ØXíÿ
�µ|wÍ, Ä�Ø¬UC�6/³�oN©Ù.

�´, duJ�Ñ�­½©þ��'��c, Ïd
Ø��ÑÉ~.­½©þ�K�. 3íÿ�µ|J
ø(½��6��µe, É~.­½©þ­:Ny
3dÄ:þ�6�éÉ~�A�, L�
éA«�
UíXÚ��érfCz.

ã 8 � 2009 c 11 � 5 F —11 � 20 Fz� 5

F 500 hPa pÝ|É~.­½©þCzã. lã 8

�±wÑ, 3 11 �þ!¥ÍLyÑ�r�ÅÄC
z, æ³/«4µ r, ²��6A�²w, eæí
6��¹�. ¿.�/«{lpØ3ù��ãSw
Í r, ¥� �. 
À�æK�é f, LyÑK
 �, k|u$µ$ø��). (Üã 6 íÿ�µ
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|�øB��µ�6/³, ù«UíXÚrfCz
kÏue�í±YHe, r¤·Ieæ�í��,

�ÜYðÑxE¤ 11 �þ!¥Í§Ý�é $�
üY õ�XÈ�È¯��).

ã 6 2009 c��¥ 500 hPa pÝ|íÿ�µ|�m©Ù (a) 11 � 5 F; (b) 11 � 10 F; (c) 11 � 15 F; (d) 11 � 20 F; (e) 11
� 25 F; (f) 11 � 30 F (ü � gpm)

ã 7 2009 c 11 � 9 Fíÿ�µ|R�©Ù (a) 200 hPa; (b) 500 hPa; (c) 850 hPa (ü � gpm)
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ã 8 2009 c 500 hPa pÝ|É~.­½©þ©Ù (a) 11 � 5 F; (b) 11 � 10 F; (c) 11 � 15 F; (d)11 � 20 F (ü � gpm)

5 ( Ø

�©|^nA»d�ÏÈÅ!pd$ÏÈÅ
Ú EOF ©)��{, ± 2009 c 11 �XÈ�È¯
���~é 200, 500 Ú 850 hPa n��g ³p
Ý|?1©Û. ïÄuy 10—60 d �ÏÈÅ©þ
� 10—30 d ò�Ï�Ì�Cz©þ, ¿1�g$^
O��zÇÚ�qXê��{?�Ú�*/y©
Ñíÿ�­½©þÚÉ~.­½©þ. 60 d ±þ$
ÏÈÅ©þJø
��­½��µ/³, �íÿ�
­½©þÜ¿��� 2009 c 11 �XÈ�È¯�
u)�íÿ�µ|.

ÏLéJ�Ü¤Ñ�íÿ�µ|ÚÉ~.­
½©þ©Û��Xe(Ø: 1) íÿ�µ|�6/³
±Y�m��, ��mCz�ú, Ì�Jø
¯�

u)�íÿ�µ, �«�ºÝ�6��ÚN�; 2)

íÿ�µ|�m¹Ä����, U�Ð/�x[È
�[È5�í¹Ä¥%Cz�¹, �3R���k
­½�����'X; 3) É~.­½©þ­:Ny

�6�éÉ~A�, � 2009 c 11 �XÈ�È¯
�k�Ð�éA'X. 3íÿ�µ|Jø(½��
6��µe, É~.­½©þL�
éAUíXÚ
��érfCz.

�©Ì�´?�Ú²(
­½©þJ��{,

¿(Ü 2009 c 11 �4à¯�\±©Û. �±wÑ
íÿ�µ|3��ºÝþé 10—30 d ò�Ïý�
k�½§Ý���Úý�E|. �´, 3¢Sý�
¥XÛ(ÜØÓ	r½, ~X��Zì�.ZAc
?1�ä, EI?�Ú&?.
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Abstract

In this paper, we extract stable components in extended-range forecasting for the coming 10–30 days by using empirical orthog-

onal function analysis and some other methods during the snow storm event in November 2009. At the first time, stable components in

extended-range forecasting for the coming 10–30 days can be divided into two parts: climatic stable components and abnormal stable

components, by contribution rate analysis, similarity coefficient and so on. We combine climatic stable components and low-pass

filter components to obtain climatological background field. The results show as follows. 1) The circulation pattern of climatological

background field persists for a long time and changes slowly. It provides climatological background for the weather event mainly. 2)

The climatological background field can indicate the fluctuations of semi-permanent or permanent center with a large space scales. The

climatological background field cooperates well in vertical divisions. 3) The abnormal stable components reflect abnormal circulation,

and the circulation pattern of abnormal stable components corresponds to the snow storm event in November 2009 well on the time

scale. The climatological background field represents circulation pattern background and the abnormal stable components represent

the relative strength of weather system.

Keywords: climatic stable components, abnormal stable components, climatological background field
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