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Parametrisierung nach Boehm (1990)

Terminal velocity of mixed aggregates
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Heymsfield und Kajikawa (1987), v-D-Potenzgesetz

Locatelli und Hobbs (1974), lump graupel 2

Parametrisierung nach Boehm (1990)

Terminal velocity of lump graupel
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(stetig differenzierbarer Uebergang von BO95 nach LL82)

oaleszenzeffizienz (Beard und Ochs, 1995; Low und List, 1982)
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Pao’s efficiencies for hexagonal plates
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spectral model (analytical solution)

single-moment parameterization (analytical solution)

double-moment parameterization (numerical approximation)

square wave: rainfall rate in mm/h

(L0 = 0.5  10-6 g cm-3, N0 = 0.355   10-4 cm-3, 200 Gridpoints, t = 0.25 s)
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� � �+� 3C1 �U; � � � � � ������; � � � 3 �_� � � >��+�!� � � �A/ �3 �*�_� � � >�� �� 9 � �	� �*� � ���*��� �T� � � 9 ��I9*� � � 3 �!������ � �+�+�+�*��� �
�+�+��� 9�� � � � 3 � � 3��4� ; �	� 9���� 3 �!� �43 ��� ��! � � � � 3 ���*� 3C� ��� � � 3 �*� � 3 !��B0 � � � � �+� 1 ���&��� �+� � � ��  �3 ; A �!�� ��� 3C�BA �3�� 9�; � ����� � /b�E; 5�� � � 3 �!����� �,� � �M�I9�� � � 3 �!����� ��� 9*� � 3C� � �G; � � � � �83 � � 3C� � ; �	� 9���� 3 �!� � �+� >��� � ����� � �M��� �X@ �	� 5�� �*3�. � �*3 ; �	�4� � � �&� � ��3C�	� �)� � � ��� 3C1 ! f 3 ����!BA � � � � �+� ��3 � /b�E;H5�� � � 3 �!�����AO3 �+�R7c�2;U; �+���3C� � � 9 � � �M� 9*� � � 3 �!����� ��� 9*�"� 3C� � �G; �I!+�>� �K@ 3 � 3%� ����� � ��������� ���������&��� 1*�	� 9 > ��� 9��,��� � �9 � �!� �3 1 ���&��� � �+��� �&� ��� 9 � � � � � � �B@��	5���� 3 ; � � - � � �G;U; � � � ��/6� 3 9 � ; 3 ��� � � ;��3\�BA � 3 ;U; ��� � � � 9�� ��� � 3 �; 3C� 9�� 3%� ��� 3�1 � � !I�C! ��� ���2� �%� ��� � � � � 3 ��� � 7c���_������� � 1*�	� 9K78� � � 3 ! � � � � 3\�BA ! 3 � �!���&���!� 3C� � � �+�(���G�� � �,��� � > �G; � � � ���� ��� �3 9*� � ��� �>� �!�25�� � 7c���_��� � � �	� �4� 5G58�_��� > � �I>.>�� � 9���� 3%� �!� � 3 � � 3��4� ; �	� 9���� 3 �!�� ��� /b�E; 5�� � � 3 �!����� � � � �M� 9*� � � 3 �!�����D� � � � � � � 1	1 �H; �/�	� 9+>]!  ��3 �:9*���+�!�G;U; � ��� � � � >�� 1 ����� 3 �����!� � !� 3�1 ��� > ��� 9��T��� ����� ��3 �!� � � ��� 3 � 3%� ����� � ��� ��� ��� 9 � ��� /6� 3 9 � ; 3 ��� � �*3��IAO3C� 9�� � � � � � �!�25�� � 7c��� ��� � � ��� 3 �!�
��	1 ���_����� �3 � > �B! � 3 �d�B@c�<5���� 3 ; � -,� � �G;H;=���:9 � 1 � A �� � � � ����� � �BAO3C� 9�� 1 � � � � 9 �	� 9 1 ��� � C A 5���� � �83 � N
� 3C� � ; �	� 9�7c� � /a�2;H5�� �BN >�� ��I9*� � � 3 �!����� �/� �&��� � � �+� 5�� � 78���_��� � � !�� �_�+� �43 ��� � � � ��� �*� ��3 � @ �&�2@ NA � � �B@��<5���� ��� � � � �)� �	5��G; �e� 3 �;� ����� > � �43 ���`� 3 !%H � � � � ��� � � �!�25�� � 7c���_��� � � �B@c�&� > ���!�e��� � ! �>� ��� 5 3C�	�� � ��� 3 � 3%� ����� � ��� ��� ��� 9 ��� � � ����� �)� � � ���D9�� 1 � � � ��3� � �����(7c�\� 3\� �!����� > � � ��3 �!� � � � � � �!�25�� � 7c���_��� � � ��� 3IN
�+� A �� � � C A �	� 9�; ��� �*� ��� ;U;�� �+� N ��� � �+� �#�� � � � ��� ���d� � � 3 ;U; � ��� @ 3 � 3%� ����� � ������� � � �������*�_��� 1*�	� 9 3\� ���
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 > � � � � >���� � � �+� 5�� � 78���_��� � � � N@c�&� > ���!� 1 ��� ��� 3 9�� � ! �=� 143 ; � ��� ���d��� � �e��� 9 � � �P5 3�� �+� � �I> 3 �<;I7c� � �M�I9�� � ���_� @ A � � 9*� 1 �U; � ��� � 3 � �\�+�!��� 9���C3����*� � � � 5 58�&��� > � � > � 3 �!�$� ��1 ��� � � � -,� � �<;U; � � ���*� � �G;H; 3C�$�	� � � � � � � � ��� � �43 ���3� A 1 � � � ! � � � � � �
3 � � 3C� � ; ��� 9 � ����/b�E; 5�� � � 3 �!�����_�e� � �M� 9*� � � 3 �!������!�� 1 �T�=�<;c��� ��� 1 ��� � � ������� � ���:9�; ��� �������&���*� �*��� 9> �)� ������� �M� ��� � ��� 3 �U;U; � ��� �!� � � ���������&��� 1*�	� 9 �/� �&��� � � � 58� � ����� ��������� ; ��� �*� �	� 9 ��� ��� ��� � � � 3 � � � �� � ������� � � 1 ��� �N� � � �)� �<5��G; �!� � � 3 � 3%� ����� � ��� ��� ��� 9 � ��� /6� 3 9 � ; 3 ��� � � ��� 9 � � �P5 3�� �+� 3 � �!���_������� � � � > ��� 9*� �
��� � � � � @ 3 � 3%� ����� � ��������� ���������&��� 1*�	� 9O� � �*3C� ����� �4� �B@��<5��+� � @*�?>����H5 3 ; � ����� ��� �*�����O; � ��� �	�	1 � A � � � N� � 9*� �4� 1 ; ��� 1 � �J5 3C�	� � �\���^��� � � � � � �X; � �*��� � ��� 1 ���!����� �	� 9 9*�I9�� � ��	1 ��� � � � 1 � � ; 3C� 9 78�����T� � � ���+� �� 3 � 3%� ����� � ��� ��� �	� 9*� � ��� �&��� ����� �T��� � � � ! 3 � � 1 ����� � � ���&�Q5 3���� � � � � � ������� � 3 � 3%� ����� � ��� ��� �	� 9 � ��� � � N
�+��� � 9 � ��� �>� �!�25�� � 7c���_��� � � ��� 3 �+� >�� � �I9 � �	� � ��� /6� 3 9 � ; 3 ��� � � �B@��&� > ���!����� 1 ��������� � � 1 � � �Y��� � � � � � 3 �
�Y� � ��� � � � � ��� /6���!� ; ���_������� � � 3 � 3�� �����2� ��� ��� �	� 9L9*�G; � � 9�� � ����� � � � � � � /6� 3 9 � ; 3 ��� � � �B@ 3 � 3%� ����� � N
��� ��� �	� 9*� ���43 ���4����c� � 9 	$�!��H � � � ���	/Y� 3 � �&� � � � � � �<7 �	� � /6�C9 3C� 	���A A A � 	���� ���c� > ! � ! �/1	1 ! � � �� ����� � 9 � �!% H � ! � �BA ��� � � � � � �&�<5��!� � � ���D9E; ��� ��� � � � � � ����� � � � ��� 3C� � ���&� � � 3 � 3%� ����� � ��� ��� ��� 9*� �
�)� � � ��� ���P7c��� > � �*���+��� � ��3*> ! � ! � � � � 3 � 3%� ����� � ��� ��� ��� 9 �43 ��� � ����� � 94	$�!��H � 3��IA ��� � ���� � @�� �2� ������� �/6�2;U; � ��� � � ��� 
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 > � � �I>� 3 �*� �6� � �B5 > ��� 3 ; ! 	���A A � � 3\�BA �T��� �+� � 3�� ����� � � � 1 ��� �� �	5���� ������� 9�� � ����� � 9 	�����H � � � ��/6� 3 ; ��� > � �I>XN
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�'��� A ��� � �	� � � ����� � 9 	��BABA � �J�/� �&��� 9*� A �� ��� � � � � � ��� �Y� 1 ���=9*� > ��� 9��#�T��� � � � 5�� �	� �!��� ��3 �!� � � �	� �
� 3 � � � �Y� � ������� � � 1 ��� �`� � � �#� �<5��G; �+�
� 3 � 3%� ����� � ��� ��� ��� 9 9*��� 3 � � 1 ���85 ; ��� � � �
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�[� 3 �<� � ���!��� � �#� � � � � � �3 �����+�+� �
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� �� � � � � � ���:9�; ��� �*�����&����� �\�	� 9�� � � � � � � ��� � �  ��=��� � ���07c��� ���H5 3 ; � � � �3\� ; � 78� � !�5 � 3C� 9�� � � � � � � !���� !�A �N� �%�!���6@ �	� 5��!� � >�� � �>� �B58�&����� ��� ��� �	� 9 � ��� � ��� ���H5 3 ; 5����\� � � �43 �+� ���D9/� 1 � � � ���`��� � ���N� �<�!�����T��� �!�7c� � ��!�A � !��>� � �M��� ��� � �!�I9 � 3 ��� � � �#� � �F3\� ��� � � � � ����� � - � � �G;H; A �� � 3 ;H; � � ; ��� ��� �	� 9�� ���/� �_�*� �C3 �
� � ; ���_������� � ��� AO3 ���&� ��� � �d��� � � � �M��� �+������� � �%�?7c� � �G� �&� 3 ; � ��� ��� � � �T� 1 ��� 3 ;H; � @ ��� � � � � �T���U; � >����9�; ��� ����� � �M��� � @ �	� 5�� 1 ���&����� � ��� �T��� � � � � � !I�C!/���	�#� � � 5���� � �M��� �+�B@<; � �%��� � 9�
 �R@���� 3 �+�\�_�B@<; � �<��� � 9 3C� 9*� N
� 3C� � �I! 3 �F1 ��� � � � - � � �G;H; � � �Y��� � � �Q� � ���'� � � � � � � 3 ��� � � �� �� �!��� �*��� ��� � ����� �/� �_�*� ��3 � �]; � �!�B5���� N
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�&�<5�� � �[7c��� AO3 ���&� �L�43 ��� � �\� � � �	� � ��\�25 	���1=%> �2� � � � ��� � � � � �!��� A%�	� 5���� � �F� 3 �*� ���� �	� � � 3 � � ���	$�!10C� �(3 @	@c�&� . � � � ��� �B!
� �� � 3 ;U; � � � � � ; 3 ��� � � � � �)� � �MA �� � ��3 �>�B@c�<5���� 3 ; � -,� � �G;U; � � � � �BAO3C� 9*� 1 � � � � 9 �	� 9
\Z 	 � � � � � C A � C  ) 	 � � � � C�� ( � � � � � % A �� � � C�� �A ��� � �+� 	?>�!��G>�! �

� � � � C C ��5 � 7c�����T� � � ���;� A �� � ��3 � @ 3 � 3�� �����2� ������� - � � �G;U; � � � � � ������� �/�IAO3C� 9�� 1 � � � � 9 �	� 9$� � �<�B@c�&� N
�*��� � � � � /b��� �+� A �� � � � � �/�I> 3 �<; N:�	� � - 3 �!��� � � � �*���+� � ���1/a�2;H5�� � ���&� @ A � � !9� � � �/�BA63C� 9�� 1 � � � � 9 ��� 9
� � ��� �3 ; � � � � � �_��� A �&��� � � � 3 � 3%� ���+��� ( ��� ��� � � � �T� 1 ��� � � � ���_�+�!� � 1 ��� � � � � 3 � 3�� ���!��� �/� �&��� � � �
�]; �� �!��� 9 � 3 �!�����D9���� 3 ; � @ ) �	�4�M� � � � � �<��; ���&� � � 3 � � � � � ��� @ �&� @ A � � 3, ) � ��� � �BAO3C� 9��!�B@c�<5���� ��� � 1 � N
�+��� � � � �T��� � � � !.�N��� � 3 � 3%� ���!��� � � �+� 1 ��� � ���(@ 3 � 3%� ����� � ������� � � ���������&��� 1*�	� 9a��� � � /6� � �+� 3C� �!�� C2!� 3 ��3 � 7c�����T� � � ���+� - � � �G;H; 1I> � ! ��3 � @ ���+� @c�_� 1 ; � � ��� � ��� �����*�(� � � 3 ; � ��� ��� �!� � � � � � 3 ��� � � � � � N
�B@c� � ����� � 9*� � �� 9��d���@� � A �E; 9*� � � � � � � � �83 � �+��� ���*��� � � � > �#� ������� � � ���T�B@��<5���� 3 ; � � �	�4� � ��� @ 3 � 3%� � N
��� � �����c� � � ���������&��� 1*�	� 9 3\� �!�����	; � � �4; � ��� 3C� � 3C� � � ��� �M�I9*� � � 3 �!� 3%� � � � � ��>��.� � �B5 � ��� ��� �!� � !3 �-�/1	1 �H; �/��� 9 >�!�� A(� �+� � � � > ��� �X; � �*��� � � � �)� �<5 ; ��� 9 � ��� ��I9*� � � 3 �!� 3%� �� � � � A �� � ��� � � � �*3 � � ��� � � �
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� 3 ;U; � � � � ��� �/�BA63C� 9�� 1 � � � � 9 ��� 9 @ ) C ��! AF9 � � � � 3, ) C �GH � � ��� � � C A �C3 �:9*���+�!�G;U; �B! � 3 �
�B@��<5���� 3 ; ��- � � �G;U;8���:9 � 1 �N��� � � �M�I9�� � � 3 �+��� � � � �43 ��� ��! - � ��� �+� � ������� � 3 ����� 3C� �+�!��� 9�� �	�4�Y� 3 �*� > =- � �*� �!� � ��� � - 3 . � � ��� 7c� � � 3 ! ��� �&� � � ) ��� �_��� �����I! � 3 �Y@ 3 � 3%� ����� � �����c� -,� � �G;U; > ��� 9�� ��� � � �
������� �3 � � ; � ���c� �� ���O; 3\�BA � ��� �M�I9*� � � 3 �!��� 3 ;U; ��� � � � 9*� ����� > � � ���`fN� � � ��� ���*�<; 3 9 A � �� �����>��� �^��� � �C3 �- 3�. � � ��� � ��� �M�I9*� � � 3 �!� � �+� � � �)� 3 !1]! ! �&� � � ) � � � � � � 9*����! �>� ���.5 3C�	�.>���� @ ���H; 3\�BA � � �.7c� �/ 3 �<5���� �	� � �=��� A ��� � 	 �BA A�� �*� � �B5 � ��� ��� �!� � �6�&� 1 ; � � � � ��� � 3 � 3%� ����� � ��� ��� ��� 9 � ��� �'� � � � � � � 3 ��� � �>�� � �� �<5B9*� A �� ��� � �Y��� � � � � ��3 ��3 �/� �&��� � � � � � �!�I9 � 3 ; � �'� � � � � � � 3 ��� � � � 9�������� �)� �4� � 9E5���� ����	1 ���_����� �3 � > �
�)� � � 	���� �*��� �/1 ����� � � �%� >]! !]!���� � � � 1 ����� � � ���&� �/1	1 !�>�! = � !3 � ��� � � � �3 1 ��� 1 ; � �<5 ��	1 ��� � � � �/� �T� � �E143 �65���� � � ��� � 3 � 3%� ����� � ��� ��� �	� 9 �	� �!���P78���_������� � � � � � � �� N� � � 9 �	� 9*� � � � !I�C!�� � � 1 � �3C� 9 � 925���� � 7c� � � ���[�B@�� > � �[���*��� � �/�BA63�� 9�� 1 � � � � 9 �	� 9 �[��� 3 � 3 5��!��� � ��� ��� � �[� �&���@ ) � 3, ) �	� � � � >�� 9*� 1 � � � �Y��� � � � � � A �2; 9*� �4� � � � � � 1 ����� � � ���_� � � � �*3�. � �*3 ; � �M� 9*� � � 3 �+� � � 8 %�����#� � � ���1�M��� �X@ ��� 5�� � ��� �*3�. � �?3 ; � � �M�I9�� � � 3 �+� ��� 8 % A �� ��7c��� ���*��� � � � � � � � � � ; 3 ��� � � � � 1 ����� 3 �*���+���B!3 � � 1	1 �U; �/�	� 9�>�! �%�b� �+� A �� � ��� � � � ��� ��1 ; � 7c� � � � � � ; 3 ��� � � � � � �����M��� �X@ �	� 5�� � ��� �*3�. � �*3 ; � �
�M�I9�� � � 3 �+� ��� 8 % � � - � �*� �!� �Y3 ; � � �	� 5���� � ��� ��� �]; �� �!��� 9 � 3 �!�����:9*�*� 3 ; �+� � ��� � �BAO3C� 9�� 1 � � � � 9 �	� 9 @ )
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(L0 = 0.5 / 0.75 / 1.0 / 1.5 / 2.0 g/m3,  = 0)

Zeitpunkt der maximalen Regenrate
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spektrales Modell (ohne Breakup, ohne Turb.)

Parametrisierung (ohne Breakup, ohne Turb.)

spektrales Modell (mit Breakup, ohne Turb.)

Parametrisierung (mit Breakup, ohne Turb.)

spektrales Modell (ohne Breakup, mit Turb.)

Parametrisierung (ohne Breakup, mit Turb.)

(r0 = 12.0 m,  = 0)

Zeitpunkt der maximalen Regenrate
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spektrales Modell (ohne Breakup, ohne Turb.)

Parametrisierung (ohne Breakup, ohne Turb.)

spektrales Modell (mit Breakup, ohne Turb.)

Parametrisierung (mit Breakup, ohne Turb.)

spektrales Modell (ohne Breakup, mit Turb.)

Parametrisierung (ohne Breakup, mit Turb.)

(r0 = 12.0 m,  = 0)

Maximale Regenrate
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spektrales Modell (ohne Breakup, ohne Turb.)

Parametrisierung (ohne Breakup, ohne Turb.)

spektrales Modell (mit Breakup, ohne Turb.)

Parametrisierung (mit Breakup, ohne Turb.)

spektrales Modell (ohne Breakup, mit Turb.)

Parametrisierung (ohne Breakup, mit Turb.)

(L0 = 1.0 g/m3,  = 0)

Zeitpunkt der maximalen Regenrate
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spektrales Modell (ohne Breakup, ohne Turb.)

Parametrisierung (ohne Breakup, ohne Turb.)

spektrales Modell (mit Breakup, ohne Turb.)

Parametrisierung (mit Breakup, ohne Turb.)

spektrales Modell (ohne Breakup, mit Turb.)

Parametrisierung (ohne Breakup, mit Turb.)

(L0 = 1.0 g/m3,  = 0)

Maximale Regenrate
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Weisman-Klemp Sounding

CAPE = 1030.0  J / kg
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[u]  =  -2.78735  ...  10.5993

[w]  =  -2.82448  ...  17.2257

xz-Schnitt (y=50) qr, qc, qi, qg, qs, t=  0:18:00.0, y= 50000. m

Niederschlagsmodellierung mit KAMM2
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[u]  =  -3.43247  ...  12.1345

[w]  =  -2.92363  ...  25.2523

xz-Schnitt (y=50) qr, qc, qi, qg, qs, t=  0:21:00.0, y= 50000. m

Niederschlagsmodellierung mit KAMM2
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[u]  =  -6.79726  ...  10.8998

[w]  =  -10.3092  ...  20.1333

xz-Schnitt (y=50) qr, qc, qi, qg, qs, t=  0:36:00.0, y= 50000. m

Niederschlagsmodellierung mit KAMM2
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[u]  =  -7.61572  ...  8.97363

[w]  =  -9.94536  ...  3.41408

xz-Schnitt (y=50) qr, qc, qi, qg, qs, t=  0:54:00.0, y= 50000. m

Niederschlagsmodellierung mit KAMM2
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[qg] = 0  ...  0
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[u]  =  -2.76942  ...  10.5981

[w]  =  -2.82499  ...  17.2274

xz-Schnitt (y=50) qr, qc, qi, qg, qs, t=  0:18:00.0, y= 50000. m

Niederschlagsmodellierung mit KAMM2
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[u]  =  -3.35262  ...  12.0827

[w]  =  -3.49637  ...  24.5922

xz-Schnitt (y=50) qr, qc, qi, qg, qs, t=  0:21:00.0, y= 50000. m

Niederschlagsmodellierung mit KAMM2
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xz-Schnitt (y=50) qr, qc, qi, qg, qs, t=  0:42:00.0, y= 50000. m
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200

50

[u]  =  -3.26561  ...  10.9075

[w]  =  -3.49637  ...  22.2383xz-Schnitt (y=50) autokon, t=  0:21:00.0, y= 50000. m
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Niederschlagsmodellierung mit KAMM2
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x = 1000 m  (Sim. 1)

x = 500 m  (Sim. 4)
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xy-Schnitt vort_3, t=  0:21:00.0, z-h = 4500.0 m
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xy-Schnitt vort_3, t=  0:36:00.0, z-h = 4500.0 m
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xy-Schnitt vort_3, t=  0:48:00.0, z-h = 4500.0 m
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xy-Schnitt vort_3, t=  1:00:00.0, z-h = 4500.0 m
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Niederschlagsmodellierung mit KAMM2
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xy-Schnitt z_radar, t=  3:00:00.0, z-h = 4500.0 m
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xy-Schnitt z_radar, t=  3:00:00.0, z-h = 1500.0 m
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xy-Schnitt T, t=  3:00:00.0, z-h =  250.0 m
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DE FGIH JK LMH N N F

OPQ R ES JITM U

F D DH M S L D DH JS F

OP Q R D DS T E U

V F DMH K E L DWH DE V

OPQ R XW T W U

V W WH K J L W JH S N V

OPQ R W K T E U W W G J

D N F MH X J L WH M D Y

OPQ R N X K T E U

F EH M W L NH XW F

OPQ RG K TG U

V F D DH J K L XH N N V

OPQ R N K T K U

V D XH M G L DWH K W V

OPQ R W W T X U DS E E

D W Y DH NW L DH W X Y

OPQ R W XG T K U

Y DH M S L DH N D Y

OPQ RM E TS U

V XH WS L WH XW V

OPQ R W G TG U

VGIH S K LS H D D V

OPQ R DM T W U D W XS

Z[
\]

^_
`a

`b c
D D Y JH S M L JH XW Y

OPQ R DM K T K U

Y JH K E L JH X K Y

OPQ R E W T X U

Y DH D X L JH S E Y

OPQ R DG T K U

V EH DS L DH M X V

OPQ R D JITM U G W X de
fg

^_
ha

`b c

D J Y JH WS L JH DE Y

OPQ R K E T W U

Y JH W K L JH D D Y

OPQ R W NTM U

Y JH N X L JH DE Y

OPQ R D JT X U

Y JH M X L JH NE Y

OPQ R XiT K U E XS

K Y JH J N L JH J J j

OPQ R NE TG U

Y JH JW L JH J J j

OPQ RG TS U

Y JH JW L JH J J j

OPQ R NIT K U

Y JH J N L JH J J j

OPQ R W T W U DM K

X D J D X W J
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1.00E-05
1.00E-04
5.00E-04
1.00E-03
5.00E-03
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1.00E-04
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1.00E-05
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1.00E-03
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1.00E-02
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5.00E-03
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1.00E-04
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[qc] = 0  ...  0.00366356

[qi] = 0  ...  0

[qs] = 0  ...  0

[qr] = 0  ...  5.97838e-06

[qg] = 0  ...  0
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5

[u]  =  -4.36207  ...  7.52925

[w]  =  -0.539166  ...  4.46071

xz-Schnitt (y=50) qr, qc, qi, qg, qs, t=  0:18:00.0, y= 50000. m

Niederschlagsmodellierung mit KAMM2
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in
 k

m

1.00E-05
1.00E-04
5.00E-04
1.00E-03
5.00E-03

1.00E-05
1.00E-04
5.00E-04
1.00E-03
5.00E-03

1.00E-05
1.00E-04
1.00E-03
5.00E-03
1.00E-02

1.00E-05
1.00E-04
1.00E-03
5.00E-03
1.00E-02

1.00E-05
1.00E-04
1.00E-03
5.00E-03
1.00E-02

[qc] = 0  ...  0.00261798

[qi] = 0  ...  3.6894e-06

[qs] = 0  ...  6.08645e-07

[qr] = 0  ...  0.00484152

[qg] = 0  ...  0.0114965
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[u]  =  -5.15241  ...  10.9388

[w]  =  -1.90858  ...  21.0066

xz-Schnitt (y=50) qr, qc, qi, qg, qs, t=  0:36:00.0, y= 50000. m

Niederschlagsmodellierung mit KAMM2
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in

 k
m

1.00E-05
1.00E-04
5.00E-04
1.00E-03
5.00E-03

1.00E-05
1.00E-04
5.00E-04
1.00E-03
5.00E-03

1.00E-05
1.00E-04
1.00E-03
5.00E-03
1.00E-02

1.00E-05
1.00E-04
1.00E-03
5.00E-03
1.00E-02

1.00E-05
1.00E-04
1.00E-03
5.00E-03
1.00E-02

[qc] = 0  ...  0.00405282

[qi] = 0  ...  0.00140309

[qs] = 0  ...  9.18312e-06

[qr] = 0  ...  0.00539227

[qg] = 0  ...  0.00461656
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[u]  =  -5.07831  ...  9.59034

[w]  =  -8.73631  ...  8.45407

xz-Schnitt (y=50) qr, qc, qi, qg, qs, t=  1:30:00.0, y= 50000. m

Niederschlagsmodellierung mit KAMM2
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MAX CAPPI (Z)

t =  1:30:00.0

max dBZ =  70.4
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H{t���=fdpg�C�X>d<VvkvgIHN7 d<;�VJ`E;>d�kv` CRQNS>d<;���7 dp` Q<SNtN;O9�AOHOC�` dpg�k:�@5�` d:CRd�\�HJgIH{W.d�kvg�` C�` d<g�tf;>9YhM=q` dL=q` d�VJ7 HOC^C�` CRQ<S>d
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6JHJg�` H{;:K:d<` 9Nd<;>CRQ<SOH>�Ik^d<;§=NdpgxVJ`E;Od�k$` CRQ<S>d<;·��7 d<` Q<SNtf;>9«Hft:�.dp`E;Od �?�Sf;<7D` Q<SNVedp` k±C}k�S>d:b{g�` d��e�tNS<g~d<;{h�=U` d�d�C
dpg�7 H{tNA�k�hw=U` d0K:d<` kv7D` QNS>d	�2;�kBa�` Q<VJ7EtN;>9¦=Nd:C��]g~bwX��8d<;>C�X>d<Vvk$gBtNW.C�a.�H{S<g~d<;>=	=Nd:C.¸ob{HJ9Ut<7uH>k$` bY;:C�XOg~bNK:d�C^CRd�C
`EW �MH{SNW.d<;�=Ndpg@\�HJgIHfWzd�kvg8` C�` dpgBtN;O9·=Yt<g~Q<S�tN;<` 6Jdpg|CRdp7D7 d«¹UtN;NVvkv` bY;Od<;�K<t§A>dpg}�t>Q<V�C�` Q<S�kv` 9Nd<;���5�` d�CRd
tN;<` 6Odpg|CRdp7D7 d<;P¹Utf;NVvk$` bY;>d<;)a1t<g~=NdN;3=Ut<g~Q<S¦;NtNWzdpg�` CRQ<S>d3r2`EW�t<7 H>kv` bw;z=Nd:Cz¸ob{HJ9UtN7 H>k$` bY;:C�XOg~bNK:d�C^CRd:C@A>dv[
C}k$`TW@W'k���5�` d���d:Q<SN;Ntf;>9Nd<;�A>d�C}k>�H>k$` 9Nd<;�H{tN��dpg~=Nd<Wº=U` d³���t<7 k$` 9UVedp` k3=Ndpg �?�SN;N7D` QNSNVedp` k±C}k�S>d:b{g�` df��5�H>C
;>d<t)d<;�kBa�` QNVedp7 k^d	\�HJgIHfWzd�kvg8` C�` dpgBtN;O9<C�VebY;>K:d<X�k�a�tNg|=fdz9fd:9Nd<;U�tfA>dpg]9Nd<AOg»�H{t>QNS<7D` Q<S>dN;�¸obw;:K:d<X�k^d<;3H{t>Q<S
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={HO=Yt<g~Q<S�dpg�acdp` k}dpg�k�h�=fHOC^C�=q` dG� `EgBVJtf;>9�=Ndpg.VJ7 dp`E;:C�VvHN7E` 9NdN;¨H:k�W.bfC�XNS��Hfg�` CRQ<S>dN;¨��tNg�Aft<7 d<;>K�tf;>=�=Nd�C
m�dpgBX<7uH>k±K:d<;>C²9qg~bw��d<g �]g~bwX��8d<;z`T;N;>dpgBSOHf7EA0d<`E;>dpg�msacdp` [v_�bYWzd<;�k^d<;�[$\�HJgIH{W.d�kvg�` C�` d<g�tf;>9-,UtOH{;�kv` kRH>k$` 6zXOH:[
gIH{W.d�k$g�` C�` dpg�k�a�tNg|=fdf��?�;NSOH{;>=¨tNW0�BHOC^CRd<;>=Ndpgly]dpg~9q7 dp` QNS:C�g~d:Q<SN;{tN;O9Ndf;�W3` k�dp`T;>d<W d<`E;>=q`TW.d<;>C�` bY;JHN7 d<;
°�` d:=Nd<g�CRQNS<7 HJ9<C�Wzbf=Ndp7E7 C�VebY;N;:k}d)9Nd�K:d<` 9pk�acdpg~=Nd<;fh�=fHOC^C�=q` d	\�HJgIH{W.d�kvg�` C�` dpgBtN;>9�`T;)d<`E;>d<W®acd<` k^d<;G\jH:[
gIH{W.d�k}dpgBA>d<g|d<` Q<S¦dp`E;Od39Ut�k^d �£²A>dpg~dp`T;:C}k$`TW@W�tN;>9³W@` k�dp`T;>dpg�d/.�XN7D` Kp` k}dN;P;NtNWzdpg�` CRQ<SOd<;10��bfC�tN;>9�=Ndpg]d/.>[
H{Vvk^d<;¦VO`T;>d�kv` CRQ<SOd<;���7 dp` QNSNtN;>9�dpg~9q`EA�k:�
5�` d·\�HJgIHfWzd�kvg8` C�` dpgBtN;O9�=Nd<gL¸obU7E7D` C�` bY;:C}a²d:Q<S:CRdp7 a�`DgBVptN;>9fdN;·=Nd<g@�oZO=qg~bYWzd�k^d:b{g|d§`E;�_	` CRQ<S�acbY7EVed<;
V$bY;N;�k^d�=Ut<g~Q<S'd<`E;>dx;Od<t>dNhUHf7D7 9Nd<W.d<`E;'H{;�acd<;O=UAOHJg~d0?�XNXOg|b&.{`TWzH>kv` bY;0=fdpg�`T;�k^d:9qgIHf7 d<;'��HJQ<S:C}k�tNW.CR9q7 dp` [
QNSNtN;>9NdN;)6OdpgBA>d�C^CRdpg�k a²dpg~=Nd<;{��5�HOC�=fHJgIH{t:C'g|d:C�t<7 kv` dpg~d<;O=Nd¦msacdp` [v_@bwW.d<;:k}d<;�[iyld<g�BH{S<g~d<;@dpgBWG�b{9q7D` Q<S�k
d<`E;>d0d)2¦Kp` d<;�k^d3FMdpg~d:Q<SN;Ntf;>9¦=Ndpgj� `DgBVptN;>93=fd�C1F�dpg~dp` �8d<;>C 6Obw;)�2` C�XOHpgkv`EV$dp7E;�A:K�a'�f=Nd<g|dN;0?c9N9Ug|d>9fH>k$` [
bw;�H{t��j=U` d ?�;:K>H{S<7 [²tN;>=�_LHOC^CRd<;>=q` Q<S�k^d<;0=Ndpg��lZO=qg~bYWzd�k}d>bfg~df�²mltNg�\jHJgIH{W.d�k$g�` C�` dpgBtN;>9z=Ndpg2W@` k±k$7 dpg~d<;
¸obY7D7E` C�` bw;:CRd#2	Kp` dN;:K3a1t<g~=Nd3d<`E;3C}kJ�t>Q<Vvacdp` CRd¦7D`T;>d>HJg~dpg]?�;:CeH>k±Kz6Ob{g~9Nd�CRQNS<7 HJ9Nd<;��
¹��t<gMHf7E7 d1a²dp` k^dpg~d<;zacbU7TVed<;NW@`EVJg~bYXNS:Z>C�`EV$Hf7E` CRQ<S>dN;G\og~bNK:d�C^CRd'a�` d0Kf�F��q=q` dL°�tNVJ7 dOH:kv` bw;z=fdpgs��bY7EVedN;�[
kvg~bYX���d<;Ptf;>=��s` C�XOHJg�kv`EVedp7 hs=fHOC@¸obY;>=fd<;:CeH>k$` bY;:C±[)A:K�a'��5�d<XObNC�` kv` bw;:C}a²HJQ<S:C}k�tNWLh2=q` d�¸obY;�6Od<g�C�` bY;L=Ndpg
�2` C�VJg�` C}kRHf7D7 dzK<t���g~H{tNXOdp7YtN;>=¦H{t>Q<S)=q` d)rwd>=q`EWzd<;�kRH:kv` bw;z=fdpgc\�HJg�k$`TVedp7pa1t<g~=Nd<;x=q` d@`EW���H{SNW.dN;.dp`T;>dpg
msacd<` [v_�bYW.dN;�k}dN;�[$\jHpg~H{Wzd�k$g�` C�` dpgBtN;>9�Vebw;:C�` C}k^d<;�k^d<;�¹fbfgBW�t<7D` dpgBtN;>9Nd<;�S>dpg~9Nd<7 dp` k}d�k3tf;>=G=q` C�VJt:k$` dpg�k��
?�7D7 d¦;Od<t3d<;�kBa�` QNVedp7 k^d<;P\�HJgIH{W.d�kvg�` C�` dpgBtN;>9Nd<;�=NdpgMacbU7TVed<;NW@`EVJg~bYXNS�ZOC�`EV$Hf7D` CRQ<S>d<;�\og~bNK:d�C^CRdza1t<g~=NdN;
`T;�=fHOC�W.d�CRbfC�V$Hf7D` 9Nd�?MkvWzbNC�XNS��Hfg~d<;NWzbf=Nd<7D7'¸M?�_�_43 `EW�X<7 d<Wzd<;�kv` dpg�k:�5�` d�C�d<g�WP�bf9q7E` Q<S:k³d:C:h.=q` d
gIH{tNW0[»K:dp` kv7D` Q<S>d·�2;�kBa�` QNVO7TtN;>9�6Obw;·_G` CRQ<S�a²bU7EV$d<;�tN;�k^dpg�FMdpg}�t>Q<V�C�` Q<S:k$` 9UtN;>9¬HN7E7 dpg@g|d<7 d�6JH{;�k^d<;�acbY7 [
V$d<;NW3`TVJg|bwXNS�Z>C�`TV$Hf7D` CRQ<S>d<;�\lg|bfK:d�C^CRd�K<t�C�`TW@t<7E` dpg~d<;{��?�;NSOH{;>=�K>H{S<7Dg~dp` Q<S>dpg@_�bf=Nd<7D7Dg~d:QNSN;NtN;>9fd<;�tN;�[
k^dpg ` =Nd>Hf7D` C�` dpg�k^d<;�H>k�W.bfC�XNS��Hfg8` CRQ<S>d<;�F�d>=q`E;>9YtN;>9Nd<;�Vebw;N;�k^d�9Nd:K:dp` 9pk.acdpg~=Nd<;{hM={H>C^CLW3` k�=fd<W�msacd<` [
_�bYWzd<;�k^d<;�[iy]dpg���H{S<g~d<;�=q` d�acd�CRd<;:k$7E` Q<S>dN;®XfS�Z>C�`EVvHN7E` CRQ<SOd<;®\lg|bfK:d�C^CRd�`T;�VebY;:6Od<Vvk$` 6Od<;n_G` CRQNS�acbU7 [
V$d<;�C�`E;N;�6JbU7D7�dpg���HOC^C}k�acdpg~=NdN;{� �2`E;�y]dpg~9q7 d<` Q<SnW3` k�=NdNW bN�Ik³6Odpg�acdN;>=Nd�k^d<;®¸od:C^C�7 dpg|CRQ<S>dN;n�s`T;�[
_�bYWzd<;�k^d<;�[±r Q<S>d<W)HGK:d<` 9pk�ho=fHOC^C)=U` d³;>dNt>d¨¸ob{HJ9UtN7 H>k$` bY;:C�XJHJgIHfWzd�kvg8` C�` dpgBtN;O9«tN;>=�={H>Cx=fHpg~H{t��1H{t��~[
AJHftOd<;>=Nd�_	` CRQ<S�acbY7EVedN;:CRQ<S>d<W)H	=Nd<t:k$7E` Q<S�g~d>Hf7D` C}kv` CRQNS>dpg~d³�sg~9Nd<Af;<` C^CRd�7D` d��8d<gk:�.�s`E;3a�` Q<S�kv` 9Nd:C��sg~9NdNA�[
;N` C^C]a�HJgih{=fHOC^Co[]H{t>Q<SztN;�k^dpg�Vebw;�kv`E;>d<;:k^Hf7 dN;@F�d>=q`E;>9YtN;>9Nd<;0[M=Ndpg�=NbYW@`E;OH{;�k^d.;<` d:=fdpg|CRQ<S<7 HJ9<C�AN`D7u=Nd<;O=fd
\lg|bfK:d�C^C]=q` d'F�`D7 =YtN;>9)9qg~bY��dpg ��g~bYX���d<;�=Ut<g~Q<Sx¸ob{HJ9Ut<7uH:kv` bw;z` C}k:�²�]dp7 H{;>9NdN;�=U` d�CRd��]g~bYX:�8d<;�=Ut<g~Q<S�6Odpg[
kv`EVvHN7 d'��gIHf;>C�X>b{gk�XOg|bfK:d�C^CRd	`T;N;>dpgBSOHf7TA@=Ndpg2��bU7TVed<;�`E;LSU�bYSOdpg~dNh�Vf�Hf7 k^dpg~dxrwQ<SN` Q<S�k^d<;3=Nd<g�?MkvWzbNC�XNS��Hfg~dNh
CRb¦9Nd��»g�` dpg~d<;L=q` d)��g~bYX���d<;GtN;>=��$�tNS<g~d<;xK<t<g²��g~H{tNXOdp7EA<`E7 =Utf;>9Yh�a²HOC�=q` d	°²` d:=Ndpg|CRQ<S<7uHJ9<C�A<`D7 =UtN;J9Pa²dp` k^dpg
`T;�k^d<;:C�` 6f` dpg�k:�
?�t��²��gBtN;O=�=Nd<gsyld<ga²d<;>=UtN;O9L6ObY;.K�acdp`Y_@bwW.d<;�k^d<;]�id�\jHpgkv`EV$dp7EVJ7 HOC^CRd�tN;>=�=Ndpg�=fH{W@` k�6JdpgBANtN;>=Nd�[
;Od<;0d/.�X<7E` Kp` k}d<;x��g}�bw��dN;<`E;���b{g�W)H>k$` bY;x` C}kcd�C�HftOQ<S)WG�bf9U7D` QNSfhq=q` d)tN;:k}dpg|CRQ<SN` d:=q7E` Q<SOd'a²bU7EV$d<;NW3`TVJg|bwXNS�Z>C�` [
VvHN7E` CRQ<SOdL��;�kBa�` Q<VJ7TtN;>9L6Obw;L_G` CRQ<S�a²bU7EV$d<;	tN;�k^dpg�W)HJg�` kv`EW.dN;3A:K�a'�jVebY;:k$`T;>d<;�kRHf7 d<;@H>k�W.bNC�XfS{�HNg�` CRQ<S>d<;
FMd:=q`T;>9UtN;O9Nd<;§K<t�tN;�k^dpg|C�t>Q<S>d<;���5�H{A>dp`�SOH>k	C�` QNS�9Nd:K:dp` 9pk�h�=fHOC^CP=q` d���bU7TVed<;>d<;:kBa�` Q<VJ7EtN;O9�tN;�k^dpg
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VebY;:k$`T;>d<;�kRHf7 d<;PFMd:=q`T;>9UtN;O9Nd<;�7 H{;>9<CeH{WzdpgctN;O=Lacd<;<` 9Ndpg�`E;�k^d<;:C�` 6x6Odpg�7 �H{t���k��15�t<g~Q<S3=U` dx9Ndpg�`T;>9NdP��2L[
Kp` d<;>K�=NdpgM°�tNVJ7 d>H>kv` bY;>C±[²tN;>=¦¸ob{HJ9UtN7 H>k$` bY;:C�XOg~bNK:d�C^CRd@tN;�k^dpg�Vebw;�kv`E;>d<;:k^Hf7 dN;3F�d:=U`E;>9Utf;>9Nd<;zd<;�k}C}k}d<SOd<;
�id:=Nb{Q<S@=Nd<t:k$7E` Q<S�SU�bYS>d<g|d3��bY7EVedN;�a²HOC^CRdpg~9Nd<SOHf7 k}d�tN;>=P9qg}�bY��dpg~d�°²` d:=Ndpg|CRQ<SN7 HJ9<C�XOHJg�kv`EVed<7 �
5�tNg|QNS�y�HJg�` H>kv` bw;�=fdpgY?�;��BH{;>9<C�A>d:=U`E;>9Utf;>9GA:K�a'�J=Nd�C���gBtN;>=<K<t:C}kRH{;>=Nd�C�Vebw;N;�k^d�=q` d.5cZf;OH{W@`EVckvS>d<g [
W3` CRQ<S>dpg�¸obY;:6Od<Vvk$` bY;@`E;06Jdpg|CRQ<S<` d>=Nd<;>d<;G��d:9q`TW.d<;.C�`EW@tN7D` d<gk²acdpg~=NdN;{��rwb3k$g~d�k^d<;�A>dp`q;<` d:=Ug8` 9Ndpg²VebY;�[
6Od<Vvkv` 6�6Odpg��e�t>9YAOHJg~dpgP�2;Odpg~9q` d tN;>=�;<` d:=qg�` 9NdN;�� `T;>=N9Nd:CRQ<S�a�`E;>=U` 9UVed<` k^d<; 9Nd�a)�bwSN;<7D` Q<S>d¬�s`T;:K:dp7 K:d<7D7 dN;
H{t��±hM=q` d¦dp`T;>d 0NdNA>d<;:CR=fH{t>d<g�6ObY;	dp`T;³A<` CzK�acdp` rYkvtf;>=Nd<;�AOd�C�` k}K:d<;{�LrUk^d<S�k�W.d<S<g�X>b<k^d<;�kv` dp7E7 d��2;>dpg[
9q` d�K<t<g]y]dpg��$�t>9UtN;>9wh�CRb�A<`E7 =Nd<;	C�` Q<S	Hft:����gBtN;O=�=Nd:CL°²` d:=Ndpg|CRQ<S<7uHJ9<CGF �b{d<;��¡g|bw;�k^d<;fhl=q` dPA>b{=Nd<;N;JHfSOd
�8d<tOQ<S�kBa²HJgBWzd 0Ut���k²K<tNW ?�t��8C}k}dp` 9Nd<;xH{;<g~d:9Nd<;LtN;>=�=fH{W3` kca�` d:=Nd<g];>d<t>dL�s`T;:K:dp7 K:d<7D7 dN;xH{t:C�7 �bNCRd<;{hqacbp[
=Ut<g~Q<S�`TW 0fH{t���dL=fdpg m�dp` k.dp`E;�_Pt<7 kv` K:d<7D7 dN;:C}Z>C}k^d<W�d<;�k}C}k}dNS�k��GF�dp`2SObYS>d<;L� `T;>=N9Nd:CRQ<S�a�`E;>=U` 9UVed<` k^d<;
�e�tNSNgk.`E;xdpg|C}k^dpg 0q`E;<` d3=q` d)� `DgBA>d<7 =pZf;JHfW@`EV)=Ndpg�rYk$g}�bYW�tN;>9¦=fHOK<tfhj=fHOC^C�C�` Q<S3CRd<SNgc7uHf;O9q7 d<AN` 9NdNh ,UtOHOC�` [
C}k^H>kv` bw;{�HNg~d�tN;>=�`E;�k^d<;:C�` 6OdGVebw;�6Od<Vvkv` 6Od¦m2d<7D7 dN;¦H{t:C�A<`E7 =NdN;fh�=q` d�Hf7 C'r�tNX>d<g�K:d<7D7 dN;�AOd�K:dp` QNSN;>d�k0a²dpg~=Nd<;{�
5�` d�F�d>dp`E;��2t>C^C�tN;>9¨=fdpg�rYkvg±�bwW@tN;O9�=Yt<g~Q<SG=q` d�°�` d:=Nd<g�CRQNS<7 HJ9<C�A<`E7 =Utf;O9���� 7D` ,Ut<` =³a²H>k}dpg�=qgIHJ9����1C�XN` dp7 k
=fH{A>dp`j;Nt<gldp`E;>dGtN;�k^dpg~9Nd:b{g~=U;>d�k^d³��bY7D7 d{�1_	` k�=Nd<W ;>dNt3d<;�kBa�` Q<V$dp7 k^d<;�_G` CRQNS�acbU7TVed<;:CRQNS>d<WzH�V$bY;N;�k^d
dpg|C}kvW)Hf7 C�d<`E;>dxC}ZOC}k}d<W)H>k$` CRQ<S>d¦£²;�k}d<g�C�tOQ<SNtN;>9�=Ndpg�£²;�k^dpg|CRQ<S<` d>=Nd�=U` d�CRdpgla²bU7EV$d<;>=pZf;JHfW@` CRQ<SOd<;P\og~bp[
K:d�C^CRd�tN;�k^dpgcVebw;�kv`E;>d<;:k^Hf7 dN;	A:K�a'��WzHJg�` k$`TW.d<;@FMd:=q`T;>9UtN;O9Nd<;¦=Ut<g~Q<S>9Nd��e�tNS<g�k�acdpg~=NdN;{���YC C}k^dp7E7 k^d.C�` Q<S
S>dpgIH{t:C:h]=fHOC^C3=q` d��2;:kBa�` Q<VJ7EtN;O9�6Obw;�r�tNX>dpg|K:dp7E7 d<;�V$H{tNW�H{t�� �?�;>=NdpgBtN;O9Nd<;³=Nd�C3?�Vvk$` 6N` dpgBtN;O9<C^C�X>d<V$[
k$gBtNW.C�g~d>HJ9q` d<gk�h{a'�H{S<g~d<;O=P_GtN7 kv` K:dp7E7 d<;:C}ZOC}k}d<Wzd)tN;�k^dpg�W)HJg�` kv`EWzd<;.FMd:=q`T;>9UtN;>9fd<;z=fd<t�kv7D` QNSx`E;�k^d<;:C�` 6Odpg
C�`E;>=�tN;>=�Wzd<S<g��s`T;:K:dp7 K:dp7D7 d<;GXOg|b{=Ut:Kp` dpg~d<;LHf7 C'tN;�k^dpgcVebw;�kv`E;>d<;:k^Hf7 dN;PF�d>=q`E;>9YtN;>9Nd<;��'_G` k�=q` d�CRdpg²£²;�[
k}d<g�C�tOQ<SNtN;>9 VebY;f;�k}d�=U` d«�s`T;�k^dp`D7TtN;>9¬=Ndpg3H:k�W.bfC�XNS��Hfg�` CRQ<S>dN; FMd:=q`E;O9UtN;>9NdN; `T;§=q` d�6Jdpg|CRQ<S<` d>=Nd<;>d<;
��d:9U`EW.dL=Ndpg�S>bfQNS<g~dp` Q<SOd<;>=Nd<;§¸obw;�6Od<Vvkv` bY;³;JHOQNS���dp` C�WzH{;�tf;>=�¸c7 d<W�X�������� 3��x`EW�acd�CRd<;:k$7E` Q<S>dN;
A>d�C}k:�H:kv` 9<kztN;O=³tNW�dp`E;Od<;xa�` Q<S:k$` 9Nd<;��2`E;��2t>C^C�XOHJgIH{W.d�k^dpg�dpg�acdp` k}d<gk�acdpg~=NdN;{�
5�` d@��;�kBa�` Q<VJ7Etf;>9�b{g~bf9Ug~H{XNSN` CRQ<S¦`T;>=Ut:Kp` dpg�k}dpg�¸obY;�6Jd<Vvk$` bY;LVebY;N;:k}d)`TW ��H{SNWzd<;0=q` d�CRdpg�?�g�AOdp` k1;Nt<g
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