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JDEIcZ>	JDEGEI>��\c @�c!WZ>�LgT�cZb�VZF�� T WmC�T3cXWmJKWmFIcXWZFGb'JKEnb�>AH �fL�T�Hgb�T >K]0>A@�V\VXT�cZ@gEIWmc�: k T @�cZT�Y�>AHwWZC�EIizY�T�JDH

BAT�>AU >KWmT�HwWZF JDE C�T�FGBACwWZc�JDH�L WmT�Y�U T�VZJKWm@�VXT�c �Lg{/�(�-�/�es/�-�1}`<,�/�4UA)JP,.NO*X6 ���A�F!%8 �?] VZ>AY �'�A�A�MCP�_J�WZ>

����CP� JgdgJKH�L	] VX>AY��AJDH[@fJKVXiAd=���A~D��Wm>�S�T�b�T�Y � T�V�dp�D�D�A}g:_^ WuT�JDb CzC�T�FGBACwWrWmCgT\WZ>DW JKE�WmT�Y	U T�VmJyWm@�VXT

JDH�L#BAT�>AU >DWmT�H[WZF JDE C�T�FIBACwW\FGc cX@ � LgFIh¢FGL�T�L#FGHwWm>MJDVXT'JyN �?T�FGBACwWZT�L#>�hAT�VXE JDUgU�FGH�BMEGJKWmFtWm@�L�FIHfJDE=cXWZVZFIU�c >D]

�D����dD�\FIWZC������0cXWZVZFIU�c0H�T�JDV_WmCgT T��[@fJKWZ>AV�:_Q C�T WmFIY�TucZT�VZFGT�c+>D]=T'JKb C	>K]fWmC�T�cZT\cXWZVZFGUgc0FGc L�T�b�>AY�U >AcXT�L

FGHwWZ>zEG>¢b'JKEGEIi >AVXWZC�>ABA>AH�JDE¤Y�>¢L�T�c`@�cZFIH�B�WZC�T �+Y	U�FGVXFGb'JKERa>pLgT;S�T�b�>AY�U >AcXFIWmFI>AH ���ua.S �\Y�T WmC�>¢L
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}A� � � JDH�L%>K]+WmC�T WZ>DW JKERWZT�Y	U T�VmJKWZ@�VZT JKWa!A�A�	CP�_J�J'hDT�VmJKBAT�L,] VZ>DY EK� � � WZ>��A� � �3:�Q C�T VZT�cX@�EIWZc

] >AV�JDEGE ��E EGT hAT�EGc3>D] WmCgTs��<���������<?^�� VXT'JDH�JDEIi¢cZFIc�cXC�>�� cZFIY�FIE JDV�LgT�b�>DY�U >AcZFtWmFI>AH�c b�>AHgcZFGcvWmFIH�B
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CfJDc`JDH.J�hDT�VZJDBAT U T�VXFG>¢L>K]u�D��Y	>AHwWmCgc�JDHgL.FGc!JDcXcZ>¢b�FGJKWmT�L�\FIWZCWZC�T�
�{d� UgC�T�H�>DY�T�H�>AH%FIH WZC�T
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WmCgT LfJKWmJ%VZT�b�>AVZL b�>AHwW JDFIH�c�>AH�Eti Wj�?> U T�VZFI>pLgc >D]\WmCgFGc >DcZb�FIEGEGJKWmFI>AHn:.Q CgT WmVZT�H�L C�T�VZT�FGHgL�FGb�JKWmT�c

�?JDVZY	FGH�B#FIH WZC�T;WmVX>AU >DcZU�C�T�VZT	FGH VZT�b�T�H[W L�T�b�JDL�T�c�:z^ cXFGY	FGE JKV�VZT�cZ@�EtW�JKW3}A�#CP�_JgdRFGH,WZC�TMEG>��?T�V

cXWZVmJKWZ>AcZUgC�T�VXT CfJDc � T�T�HcZC�>��\H%FIHm`<,.4�I.JU(�&)-"/�-�1qw54U-UI"6 �D�D�A}%8 dfT |pb�T�UgW�WZCfJKW\WmC�T3cZT�b�@�EGJDV\WmVZT�H�L

FGH WmC�T�cvWmVmJyWm>AcXU�C�T�VXT�FGH�LgFGb'JyWmT�c�b�>¢>AEGFIH�B�:%Q CgT�cZT WZVZT�H�L�cMJDVXT b�>AHgcZFGcvWmT�H[W;�\FtWmClWZC�T�JDHwWmFIb�FIUfJKWmT�L

T�� T�b W!>D]0FIH�b�VXT'JDcXFGH�B;BAVXT�T�H�C�>A@�cXT�BAJDcZT�c�:

QR>�L�T�WZT�VXY�FIH�T!WZC�T�cvW JKWZFGcvWmFGb�JDE=cZFIBAH�F���b'JDH�b�T�>D]�WmC�T�cZT��XFIHwWmVZFIH�cZFIb��3Y�>¢L�T�cu� T�b�>DY�UfJKVZT\WmC�T�U >��?T�V

FGH	T'JKb CzY	>pL�T WZ>3WZC�T\U >�� T�V?FIHMY�@�EIWZFGU�EIT L�T�b�>AY	U >DcZFIWZFG>AHgc+>D]nVXT�LzHg>AFGcXT!cXU T�b�WZVmJ�@gcZFGHgB J�a>AHwWmT N

< JDVXEG>�Wji¢U T Y	T�WZC�>¢Ln: �_FthAT C[@�HgL�VZT�L	WZFGY	T cZT�VZFGT�crJDVZT?VmJDH�Lg>AY�Eti BDT�H�T�VmJKWZT�L;�\FIWZC�WmC�T cZJDY�T JD@gWm>yN

b�>DVZVZT�E JKWZFG>AH JDc3T'JKb ClVZT�JDE0WmFIY�TMcZT�VZFIT�c�: S�T�W JKFGEGc�>K] WmC�FIc�WmT�b CgH�F^�[@�TzJDVZT	L�T�cXb�VXF � T�LlFIH `<,.4�I.JU(�&)-
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E JyWmFIWZ@�L�T�c�d�FIH�L�FGb�JKWmFIH�B�WmC�JKW\WmC�T�cZTM�va	�_c`JDVZT cXWmJKWmFIcXWZFGb'JKEGEIi�cZFIBAH�F �fb'JDHwW\cXFGBAHfJKEGc�:rQR>�LgT�Y	>AH�cXWZVmJKWZT

WmC�JKW`WZC�Tz�D��N iDT'JDV!Y�>¢L�T3FGc!H�>DW`L�T�U T�HgL�T�HwW >AH WmC�T�U�VZT hpFI>A@�c`Y�>¢L�T�c!FGH WmC�T�L�T�b�>AY	U >AcXFIWZFG>AHndf>DV

WmCgT�VZT�cZ@�EtW >D]nU T�VZFG>¢LpN L�>A@ ��EIFGH�BgdD�?T�VZT�Y	>�hAT�J �f>A@�VXFGT�VuVZT�U�VZT�cZT�H[WmJKWmFI>AH >D]�WmC�T 
 {i� cXFGBAH�JDEf] VZ>AY

WmCgT L�JKW J,JDHgL WZC�T�HxVZT�JDU�U�EtiqWZC�T � aS�:0Q C�T �A��N iAT'JKV;cZFGBDHfJDE VXT�Y�JDFGH�c�d+FGH�LgFGb'JyWmFGHgB.WmCfJyWMFIW;FIc
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] >AVrWmC�T`L�T�b�>AY	U >AcXFIWZFG>AH	>D]¤T'JKb C E JKWZFIWZ@�L�FGH�JDE�cXWZVZFIUz] VZ>AY �'�A�A��C5�_J�WZ> � ~D�3CP�_J�JKH�LzWmCgT�b�>DVZVZT�E JyN

WmFI>AH hKJDEG@gT�c\JDVXT�cZC�>��\H FGH��fBA@gVZT�cB!g: � FGBA@�VXT ~�cZC�>��\c WmCgT3b�>AVZVXT�EGJKWmFI>AH�c � T�Wj� T�T�HWZC�T cZ>AEGJDV �f@p|

JDH�L#WmCgT ] >D@�VXWZC Y	>¢L�T�>D] BAT�>AU >DWZT�HwWmFGJDEnC�T�FGBACwW':

� ��� � � 	�� �
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Q C�T;cX>AE JDV �f@p|%FGc`U >AcXFIWZFIhAT�EIi b�>DVZVZT�E JKWZT�L.�\FtWmC.WZC�T ] >A@gVXWmC,Y	>¢L�T�c`FGH.WZT�Y	U T�VmJKWZ@�VZT;JKH�L,BAT�>DU >KN

WmT�HwWmF JKE CgT�FGBDC[W JDEIY�>DcXWrT�hDT�Vvi¢�\CgT�VZTKd��\FIWZC�WmCgT`T |gb�T�UgWZFG>AHz>D]�Wj� >�L�T�b�>AY	U >DcZFIWZFG>AHgcrJKWi!D�A�3C5�_J�FIH

WmCgT�cZ>A@pWmC#U >DE JDVrWmT�Y�U T�VZJKWm@�VXT�VZT�BAFG>DH�JDH�L�] >AV >AH�T�L�T�b�>AY	U >AcZFtWmFG>DH�JKW?WZC�T�Y	FGL�EGJKWmFtWm@�L�T\cX@�VX]�JDb�T
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� T L�T�Y	>AH�cvWmVZJKWmT � FGH ��BA@�VZT�cr~pd#!�JDH�L�EA� WmCfJyW0WmC�Tu] >A@�VvWmCMJKWZY�>AcXU�C�T�VZFGbuY	>pL�T FGc b�>AVXVZT�EGJKWmT�L �\FIWZC
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JDY	U�EGFtWm@�LgT	b C�JDH�BAT�c �\FIWZCqE JyWmFIWZ@�L�TK:'�`>��?T hAT�V�d+WmC�T	]�JDb�W�WmCfJyW�WZC�Tzb�>AVZVXT�E JyWmFG>DH �\FtWmCqWZC�TzcX>AE JDV
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Decomposition of 600 hPa zonally averaged Temperatures from 70N to 90N
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Decomposition of GPH at 500 hPa from 20−90 N
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