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4- Steady State 
5- Extreme Events 
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6- Meridional flux of moisture 
7- Zonal flux of moisture 
8- Potential vorticity 
9- Geopotential height 
10- Vertical velocity in  p-system 
11- Convergence of moisture 
12- Meridional flux of moisture 
13- Extremeness  
14- Dynamic State Index (DSI) 
15- Stationary 
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16- COSMO-DE  
17- Kaspar 
18- Advection  of absolute voricity 
19- Moisture convergence 
20- Horizontal wind speed 
21- Meridional heat flux 
22- Meridional  temperature gradient 
23- Thermal advection 
24- Vertical wind speed in p-system 
25- European Center for Medium-Range Weather Forecast 
26- Couple 
27- Petterssen 



c&�**k	 �����V:�< '�",�)�� �� J�,.@" �/*J��0	J#��5 .���3  K0= '�" �E� 

u|� �_N  +Z), �� �,� '���)P&��()"�� # '&'L#�� ���>*� �� ��� �+�& �\�� �� �[y�� 
8)6^" �[y�� .

���� �� s_	�, c�aP�Z, .*� J&��& ��J3  B@N 9&  5 ��&  6��T g�(�& %*])� '�" 7�"
 '�/>P)��}� :F(���� '8�8@" '0]P& �����  � '�"H0)N 8�8< 7J&��& H�r)��FE (

���� '#� �� J3 !+� # J&�0� ��>� 45 .5�,  a�0	 # %�0/	 4^*��/,  aP�Z,  � '�"
 # H�r H0)N # H0)N)���� (���� '8�8@" �����  � J&��& H�r H0)N �� %*])� '�"

��&  6:&��� .�&#8*,&)��F�(���� �&8:� �/*,�)��0,�	 # 8�8@" 2*BS	 # �����  � 7��
�:�)< {8" �.� L05�*< `8,7�" '�"0]P& 8�8@" #s�&�< ���� �/*,�)��0,�	 '�"

 +Z),  ��0p), '&�N& ��f'�" !�&.�& ���� ��c�\�M	�& L05�*< �:&��� .# '8*M,
 %��9)��F� ( ��,�� �*d�	 8�8@" �����  �45 '�"���� e0U# �� ��&�0� ��>�2*� '�" &9

� J&��& �� ,.@" 2*P� �&8:� ����Fg#&8	 �� J��0	 ��0, E�	�>), �� J&��& �� L9#� w
8)6:&��� 7��&�0� .'0+	 # '8@S,)��Fb (!*� # ��6�� �����  � �>T9�� L�#� �)*�

V:�< 2*BS	 #  �.(	 # 2*� # �P�^�>: 8)��, '8= �@*BU& '�"�&8�#� '8= '�"
g�� �6^��� V:�< g��  � '�&.�& '8= �@*BU& '�"ECIS8)6:&��� .J���0a^, # '8@S,

)��Fb (	 v�_	�&  aP�Z,  �~*9&�	 �<��T '�"0]P& �� �8))� L�]6^�& '&0" 8�8@" '�"
���`�/���06/" 8)6:&��� .J&��/@" # �	&0/>,)��FF :��('�"0]P& ��6:�� %**a	  �

 ��,�� # '0N ���_, ����� # J&��& H�r ��&0" # H3 s�&�< �� �d0, ��&0" # H3 '�"
 �� �[&�]@" �� �[&98):�; 8)�3��  5 �(�3 9& # 8)6:&��� �/*,�)��0,�	 # �/*,�)�� 7'8�8@"

7��& L&�@" ���*, '�"9&�	 �� �_�, �[&#�	 ���&�� .*� # %���9 '�"9&�	 9&�	 �[&#�	 ���&�� 
 ��,�� `&#9 #  a�0	 7 6��� ��6^T �S� �� 4[�U �\�� # �[�,�T ���&�� 7���*, '�"

��\ '0N 4�,  B@N 9& 7���*, '�"L8< ���a, 2,&0\ %��	8�& . �  N0	 # L�	05 '�#�, ��
���� ��  Z�&� �� L8< g�(�& c�aP�Z,%*� zZ� �� ��D*� '�"0	 �� 7�B:&� # �BB@P&  �  N

J���N '�"0]P& �����)< �*@"& # �0N0, �_^� qB:4fD	 # �" �&8:� J�,9 �� '0N '�"
����H0)N  +Z), �� ��D*� '�"V:�< !"#$� %�& �� 7J&��& H�r # X*,�)�� '�"

���� �� �do, X*,�)��0,�	��&  6��T �&�U  aP�Z, ��0,  +Z), ��D*� '�" .



EE � ��>� ,���� # �*�&�kN �>"#$� m �@B\ 7'.�� L��@<�F

%���&!� !�'

 ���S, �0p),���� #  _�k	**��+, c&��V:�< ��"'��,�)*�0,�	 # X�,�)*L�&� 9& X�"'
L8< �9&��� L���#�JRA25EF8< L��M6�& .L�&�&�� �"'P&06, �\�� ���; ���7�b7�E#

�F&�� #'E�\�M	�& 9&�	 �)�"9&�	'���� �	 �,�`�/���06/" (/M	 c�8U ��*XE�/�
f c�N��  �  N0	 �� L�0� �0N0,�&�kN ��\ # `0*���� �&8a	 # J��N m\�M	�& �0Z�7

L�&� � �" /_< c�0C&'��a�&  � EFF*���*E� Z+� &'��& �0N0, .c�aP�Z,  �  N0	 ��
 /_< L8< g�(�&&'c�|6I,  � ��Gb�P�@<  N�� �#��Gb�U�<  N�� ���  5 

T��*,�@	 L8��� ��,�� �"'0N'#� �� �d0, 'aP�Z, ��0,  +Z), & �� 7��&  �!"#$� %
��T H�I6�&�\�M	�& �0Z� # L8� � 4" F9&�	 ���� �	 ��� `�/���06/" )9#��0�#�	 9�, (

# L8< �#8S,����� �� /_< &'��a�&  � ��*��*FP#&  /_< 2:&� 9& *��T �&�I6�&  �8.

L�&� 2,�<  /_< �"�"'^��6�0[O e�M	�& *B��,� 7'4� 7&0" #� MP0, 7L$�"'&8, �'#
u|����)P&'�,� ��& 7��� '4)_< E�#...��& .`#8N 9&  5 �0Z��@")�(9& 7��& VI>,
0�&O� ��}���6�� �K�= `�= �	 �L�&�  � J�/,& �"�����& �.

(!
))	(�%�% ,�-./� 0'!1� 2� �% �%�345� %��� �
� &6�%�� ���7!% ��')JRA25(

8�9 ���6�5 �9��6 ��!% ��2�-: ;�<!�:,��=>� ?��
JRA-25!"#$�  ^�o, # %�&O ���)<&0" J�,9��'�"

%�&O ��� '#�*� �a)C '.5�, 
��}�GE��EE�/� N�� '8a�  � �*k6,

���� �0p),  ���"9#� '���0	 ���3  K0= �� � ��:�#� 2,�< -�.� J#��5 .�"'# 9� 
L�&� 9& 7J#��5�"'&  �&9#� ��5&8= ���� �L�]6^�"'�*6�0)*XJ�6�&�"'7J�6�90: 

6I� # `�S,���;*��'& 7�# J�6��P 7gD��"9#� �� �0��'L��@< `#8N �� L8<  [&�& E7
��& L8< L��M6�& .

28- Japanese 25-years Re-Analysis 
29- Dew point  depression  
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