
!"#$% AO&%'()* 

! "#$% &'#'( )*#+, -. (/01/2345) 

1. !"#$!"#$!"#$!"#$ ! "#$% (AO) &"'()*+,-./012'(34)5%6789:;2
(Thompson and Wallace, 2000) . AO)< 

(=) >? (@A< (=) )AOBCD) :&, #EFG (H) IJK, LMNEFH (G) IJKBO2PQFRST2. <)AO)UV, W)JK6789.XYZ[HMNE\]T2^_`abcde+]Ffg, #E)^+FLMNE.]hZi1gO2 . j)kl, mn.&P., "'()opq.rst[uvOGwFxsSyT2WBF;2. 2009z 12{|S 2010z 2{.}~Zs<) AO :&, �8�d6|S���, ��b�"�i����:Gw, �s&��GwBO�, C��O*�F��yTs�Ex;ts (+��, 2010) . W)��., <) AO &uvO��)}~.��*�O����96�e\xsS1UVF;2 . �t[, W�Zs��\���) �¡¢8£:¤N¥g¦�12WB&, §�.¨©:;2. �s, W�Zs��\¦�Z, ª«.¬Z[­®)}¯\°t[±2+��.Bt[&, ��¥±­®²³\°t[±gs´, �µ¦®¶·£)¸¥.�t[��)¦�¤N\¹ºy»2WB.¼½, j)¶·£.¾±[��)¦�¤NF¿)ÀNO)|\ÁÂZ[¾gWBx¨©:;2.  jW:ÃÄÅ:&, +�� 1|{�9Æ9Ç£¦®�¡ÈÉ (1|{EPS) .¾Ê2<) AO)¦�¤N\ËÌs. �s, ¦�¤N)ÍÎ.;2ÏÐ���ÑÒÉ.Ó±[ÔÕ12s´, Ö×ØÙ\°ts.  

 

2. %&'%&'%&'%&' (((( <)AO)+��1|{�9Æ9Ç£¦®�¡ÈÉ (1|{EPS) .¾Ê2¦�¤N\ËÌ2s´, 1|{EPS)¦�·87ÚÛÜ�9ÝÞß¡e·87\àáZs.  

1|{ EPS)âã, ÚÛÜ�9ÝÞß¡eäå)âã\æ 1¾�Ûæ 2.ç1. �s, èéá)·87.& JRA-25/JCDAS (Onogi 

et al. 2007) \àáZs.  
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_ 1: 1MZ EPS`ab 

_ 2: cd-efghiST`ab 
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3. )*)*)*)* (((( <) AO) 1|{ EPS.¾Ê2¦�¤N\, 1|{EPS)Ü�9ÝÞß¡e·87\àáZ[êë�.ËÌs. j)ìí\Ãî:&ç1. ÃÄÅ:&, "'(mn)<)
AO.ïð12s´, 1979z|S 2009z)�:, ¦�ñ�F 12{|S 3{BO2òñó)Ü�9ÝÞß¡e·87\àáZs . �s, 1 |{ EPS )¦�¤N)ôõBZ[, 

500hPa HN (Z500) Bö÷+I (SLP) )
28 óøù¦�U)�úû�8?X (ACC) \àáZs. "#$%)>?üB)¦�¤N\ËÌ2s´, AO ô�\ý)��.ëþZ[àáZs. �ÿ, ØÙ){øù) SLP.Ó±[!"##Ù\°±, j)$1!"#\ 1{|S 12{�:zøùZs6789\%´s. j)6789.ó&) SLP \'(12WB:ó&)AOô�\ëþZ, j)), Ü�9ÝÞß¡eòñó) 7ó`|S 28ó)�:) 35ó�:øùZs AOô�\%´s. WT&, Ü�9ÝÞß¡eòñó`|S
1 |{ÀN) �¡¢8£)U:RST2
AO.¬12, 1|{ EPS)¦�¤N\ËÌ2s´:;2. W)��.Z[%´sAOô�\àáZ, Ü�9ÝÞß¡e.�2¦�Ö×\, <>?*=>?*ø�) 3Ó)6789.#+Z, ,&)6789üB)¦�¤N\-.Zs.  

4. +,+,+,+, (((( Ãî:&, 1|{ EPS.¾Ê2<) AO)¦�¤N, ¾�ÛÖ×ØÙ)kl.Ó±[DÌ2.  

4.1. -.-.-.-. AO ./012./012./012./012 (((( Z500, SLP .¾Ê2 AO )>?üB)¦�¤N\/ 1.ç1. / 1|S, 1|{ EPS)Ü�9ÝÞß¡e.¾±[, <)AO)UV&0)UVB12Z[ ACC)µF*�±

34:¦�)5NF6gOt[±2, 78?XFH±WBF#|2. 9:�.-.12s´, ACCF 0.7\º;234.ïð12B, <) AO)UV, ACCF 0.7\º;2¤N)¦�\Zs5N& , SLP :< 30% 

(15%) , Z500:&< 20% (15%) ø� (=)
AO) )UV��H|ts. WT&1Or8, <) AO )¦�¤NF0)UVB12Z[H±B±�WB\çZ[±2.  
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j 1: AO`klm;`OPn%. o, p, q`rstuYv, w, "x, y` AO`z{|}~, ���`+�u��+. ��`�%u, cd-efghi`��, ACC`Y��|��~�OP��`�{|}�. (�) SLP����OPn%, (�) Z500����OPn%. 
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!  

 

 

 

 

 yS.æ 3 |S, uvO<) AO )UV, 

ACCF 0.7\º;2=V&, SLP: 10Ö×L 8×, Z500:x 10Ö×L 5×B, yS.¦�¤NFH±WBF#|ts.  

 

4.2. 345-.345-.345-.345-. AO.6789.6789.6789.6789 ! uvO<) AO )¦�¤NFH±ÍÎ.&, ¿)��OÏÐ���ÑÒÉF>±[±s)|\ËÌ2s´, uvO<)AOF}~Z, |Ó 1 |{ EPS .�2¦�¤NxH|ts 2009z 12{, 2010z 2{, 2013z
3 {)Ö×ØÙ\°ts. Ö×ØÙ&, 6g)ÄÅ: AO ?)G!"$%)#$)��ÑÒÉBZ[ô%yT[±2, &�34'(B)?)*ái  (e.g., Lorenz and 

Hartmann 2003; Feldstein 2003) , +,-7�8")./.ïðZ[°ts. @0:&!., 2013z 3{)Ö×)kl\ç1.  

 

 

 

 

 

 

 

 

 

 

 

 ! / 2& 2013z 3{)Ö×:, 28óøù)ØÙB 1|{ EPS)¦�U\12Zs/:;2. #E:HIJK, LMN:GIJKB±�<)AO)PQFØÙyT[¾�, j)PQ\ 1|{ EPS&¤N¥g1�Z[±sWBF#|2.  ! �ÿ, <)AO)#$.¬12'()./\ËÌskl\ç1. / 3 &, !ñ 10 ó)Ü�6¡23£7\|Ê[45Zs'()6N2,d�¡.�2, Z500 ) �578¹)øzJK\ç1. /2.RST2LMN)<JK.¥g¬9Z[, HNU\*�gA:2;lFØÙyT[±2. �s / 4&, 

Z500 :<JKF*�|ts"*<=E 

(0-60>W, 40-60>N) .¾Ê2, 2013 z 3{)Ö×B?@ñ�:) Z500)HN57A)z&5%\ç1. 2013z 3{)Ö×:&, BC)? ñB12Z[xHNU\A:2;lFDg>±[±2WBF#|2. WTS)kl&, <)AO)#$)@Ó)©EBZ[, '(.�2./F;tsWB\çFZ[±2. �s1|{EPS:x, JK&GygOt[±2x)), W�ZsPQF¥g1�yT[±2 (/ 3, / 4) , W)kl&0) 2Ó)Ö×:xHIZ[±s.  

 

12X AO�+ SLP Z500 

1985/1/20 -3.01 0.784 0.656 

2009/12/10 -2.99 0.786 0.784 

2009/12/20 -2.97 0.785 0.761 

1985/1/10 -2.37 0.724 0.649 

1985/11/30 -2.34 0.734 0.709 
1979/1/20 -2.31 0.717 0.642 

2001/2/28 -2.22 0.852 0.771 

1979/1/10 -2.14 0.226 0.081 

1980/1/10 -2.08 0.267 0.457 

1985/11/20 -2.04 0.857 0.858 

_ 3: ���w` AO`OPn%. 1979VMN
2009 V`U`���w` AO `��|}�. ���, ��;u����� ¡H~� AO�+¢-2.0£�`z{;~�. _`¤MNcd-efghi`12X, ����� ¡H~�
AO�+, SLP, Z500���� ACC|}�. ¥�u, ACC¢ 0.7|�¦§¨©��;|}�. 

! "
j 2: 2013V 3Z`������ Z500 (m) `#Kz;OPz`ª«. ¬L­u Z500, ®¯u°`"V��|}� . (± ) #K`
Z500, (¤) OP` Z500. "²2Uu, 2013V 2Z 21XMN 3Z 21X�³�. 
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 ! ý., +,-7�8")JK.�2./\ËÌskl\ç1. / 5& 2013z 3{)Ö×: , �<"� 1 )+,-7�8")
Eliassen-Palm 2,d�¡ (EP 2,d�¡) , ¾�Ûj)LM*}N\ç1. �¡O8"F"#ì÷PQRZ, HMNE)º�¬]S:EP2,d�¡)LMFDgØÙyT[±2. �s/ 6 &, / 5 )T±UVW 

(60-80>N, 300-200hPa) :øùZs EP2,d�¡)}N:)z&5%\ç1. 2013z3{)Ö×:&, BC)? ñB12Z[ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 LM:Fuv.*�gOt[¾�, "�1) +,-7�8".�t[x<) AO F#$yT[±sWBF#|ts.  

 

 

j 3: ´µ`¶%ts·¸h�¹�, Z500����º%»H¼ (m/day) . ®¯u"V��|}�. (±) #K`º%»H¼, (¤) OP`º%»H¼. "²2Uu, 2Z 22XMN 3Z 26X�³�. 

j 4: ½A¾¿À (0-60'W, 40-60'N)�"²~� Z500 ����º%»H¼ (m/day) `Vv»^. 1979VMN 2013VÁ�`YV`, 2Z 22XMN 3Z 26X"²`º%»H¼|}~¨�Â, Ã, q`rstu°ÄÅÄ, #K, OP�³�.  
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j 5: Æ¾Ç+ 1 `ÈsÉFÊ/Ç`ËÌ. ¬L­uÍÎ"²Æ¾Ï (m/s) , Ð¸i8u
EP ts·¸h (Ñ½ÒÓ: m3/s2, ()ÒÓ: 

m2/s2) , ®¯u°`ÔÕ>Ö× (m/s/day) |}�. ØÙÚ|ÛÜ~¨ yÒÓu 10-6Ý, zÒÓu p-1/2Ý~¨©�(p: BÞ) . "²2Uu, 

2Z 22XMN 3Z 26X�³�. 

j 6: 60-80'N, 300-200hPa�"²~� EPts·¸h`Ö×ß(106ms-2) `Vv»^ . 

1979VMN 2013VÁ�`YV`, 2Z 22XMN 3Z 26X"²`º%»H¼|}~¨�Â, Ã, q`rstu°ÄÅÄ, #K, OP�³�.  
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W�ZsPQ\ 1|{ EPS)klB12Z[X2B, /5|SLM:&GygOt[±2x)), HMNº�¬]S:) EP2,d�¡)LM)6789&, ¥g1�yT[±sWBF#|2. �s 6/|S, ØÙB?Y��.BCB12Z[xj);lF*�±WBF1�yT[±s. W�ZsPQ&
2010 z 2 {)Ö×:xHIZ[±sF, 

2009z 12{)Ö×:&, +,-7�8".�2./&Gy|ts (/ 7) 

 

 

 

5. :;#:;#:;#:;# ! "'(mn.¾±[, '(34:uvO��\Z�[W1WBF;2<) AO )¦�¤N\, +�� 1|{ EPS)¦�·87, ¾�ÛÜ�9ÝÞß¡e·87\àáZ[ËÌs. 3\7Zs AO ô�)µBZ[]
0.5 B±�^_µ\`9Z, 1Ì[)Ö×\=*ø�*<B±� 3Ó)6789.#+Z, ,&)UV) 1|{ EPS:)¦�¤N\ËÌ2B, <)AO)UVFax¦�¤NFH±WBF#|ts. �s, 3\7Zs AOô�F-2.0\A;2uvOÖ×:&, yS.¦�¤NFH±8¹F;2WBF#|ts.  ! uvO<) AO )¦�¤NFP.¥±ÍÎ.;2ÏÐ���ÑÒÉ\ËÌ2s´ , uvO<) AO F}~Z, |Ó 1 |{ EPS

.�2¦�¤NxH|ts 2009 z 12 {, 

2010z 2{, 2013z 3{)Ö×ØÙ\°ts. ±ÿT)Ö×:x, '(.�t[<)
AO F#$yT[¾�, j);l&BC)? ñB12Z[xuv.*�|ts. @ì:, W);l.¼½[+,-7�8")JKF<) AO )#$../Z[±sÖ×xRST, Ö×üB.bc)K�F;ts. Z|Z±ÿT)Ö×.¾±[x, 1|{EPS&WTS)ÏÐ���ÑÒÉ\¤N¥g¦�Z[¾�, W�ZsWBFuvO<)AO)¦�¤NFH|ts©E:;tsWBFçFyTs.  <=>?<=>?<=>?<=>? 
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j 7: j 6;Gà. �á~, "²2Uu 12Z
10XMN 1Z 11X�³�.  
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