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�+( �
���
�M ��� N	��F.  

                                                      
11- Mikus, and et al. 
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���� �� -�� ���  

�������� ���
�M �� W	�vM ;
� ���' b�^ �$% ��	 ��	NCEP/NCAR  �� ���� c��' &' m$'�� ���2 �10 ���C*
� 
 g�CM$4�7 �7�4��$	&nk4�  �K�) ����� ����1 Q��% �1 �(��� &�B�F �' �(3 ) ����2 ���� �� &C1�72014 -

1992.�� &�+� �$:5 �7�4��$	 3����7 �� �(  

  
P5�1 :��J�V � �S4<9��! � '�QF��%��� t�S�7 ���4�� �� 
�%�_� ��F� :��   

  

e�4W1��L	8� : ��J�V � :�� u�!F<= t�S�7 �%��� 

p
��  ���C*
�  
 Q$ �
��F��`%  �
��F��`% e�1  >�O���  

(�C�)  
>$(  

���C*
�  &n�A�  &%��  &n�A�  &%��  

1  bo7� )�Y ��'2  31 46  6  31  1333  7g�CM$4�  

2  bo
�  21  46  39  33  1738  7g�CM$4�  

3  &(�'  51  46  00  36  1600  g�CM$4�7  

4  ��/�'  37  47  51  35  1991  7g�CM$4�  

5  �+:(���M  09  45  42  36  1443  g�CM$4�7  

6  �*(���  39  46  42  34  1344  7g�CM$4�  

7  Dn7  16  46  15  36  1525  g�CM$4�7  

8  6���7  29  45  9  36  1557  g�CM$4�7  

9  ��:(���5  6 47 19 34 1318 7g�CM$4�  

10  3���	  32  48  47  31  1810  7g�CM$4�  



  

  

  

  

42  -----------------------------------  -� .�/
0� 12$��3 �/�4+� �5�	 6�7( �5
8' �17 � ���
:1397  

 

 ����� ��	�5 &���� ��27� 90-87� 93 �96 -94  �99 (;�' �� 100  NCO	 ��� &' m$'�� �5WW  3�F$� ���'
 �����Q��%) �
�� )�"C(�2��
� 61�7 �� �� ��
�M ;
� �$+� &($ �	 &5 .( � �(�'3  �' �� �� 32 �� ��A 61�7

.���� ��� x�n�� ;
� �� .�(�� )�"C(� �	�� ��� �RF 3�$41 &' ����C{7 � 67$2 ��^$% �;r�P ��� ��
��2 ��	
 )�"C(� ����6�*A �X5� �� &5 67� ;
� ��� �.��� �� � ��� >��� !^$R�� 6:5 �� ��� �
��� �� �&nk4� ��	

W�' d��
�n� ����C{7�� 6����' !^$R�� �� .�($��(����F &' &%$� �' �  ����2 67� &' ��	6  Q$  �� Q�7 �� ���
23  Q�7192  �$q4� &' &5 .67� &C��� �$%� &nk4� �� ���� c��' ��$� ���.� ��5 � ��7 �
��	 ����� � �7��'

W�' � ���C*
� �� �� ��
�M ;
� ���.�) ����F 6��8 �� ����~� 3�F$� �(�� �� ����7  ��2011 � )�"C(�  ��$�
 Q��% �� .6F� ���A �7��'3 c��' �� ]"C4� ��	��� �5\ �7��' ��$� �"
��� ���� �� &nk4� z���� ����F ��	

' &5 .67� ��
��.�� �	�$. &C.���M ��
�M ;
� >$A� �� ��� g
 �RO� ��*O� &' ������k� 6
����� ���� &  

e�4W2 : e�\ :�F� '�[��[�\ )ww(I�J* -��A 
A vFA�� �  

��A�	� 49  �4 4! w��  �4�  

27  &C�w 61�7 �  �3���' �' ����	 ���� �
 ���� ����  -  

87   3��' �
 � �' b�( �
 � D
� ���� ����y�' � 3���' m$�"� �
 � 3���'  N
o�  

88  y�' � 3���' m$�"� �
 � 3���' 3��' �
 � �' b�( �
 � D
� ���� ����  �
�� �
 � h7$C�  

89  y�' � 3���' m$�"� �
 � 3���' 3��' �
 � �' ���� ����  N
o�  

90  y�' � 3���' m$�"� �
 � 3���' 3��' �
 � �' ���� ����  �
�� �
 � h7$C�  

93  &C�w 61�7 �� |�' � �1� �' b�$� ���� �
 � 3���' � y�' m$�"� �
 y�'  N
o�  

91  &C�w 61�7 �� |�' � �1� �' b�$� ���� �
 � 3���' � y�' m$�"� �' y�'  �
�� �
 � h7$C�  

96  ���� �' b�$� |�' � �1�  h7$C� �
 N
o�  

99  ���� �' b�$� |�' � �1�  �
��  

  

e�4W3:  :��7��-��A 7� @	�<�) �%��� t�S�7 ���4�� �� �S��( '%�\ �� I�J* :��1992-2014.(��(�/��1 :w.-�) 1388(  
��J�V �I�J* �S�� :��  ) ��*  ��J�V �I�J* �S�� :��  ) ��*  

 bo
�–  ��/�'– �*(���  
27  �
��2

2003  
6���7 - ��/�'- Dn7- &(�'- bo7���'2  15  ��2004  

 bo
�–  �*(���– Dn7  
29  ����

1989  
6���7 - 3���	 - bo
�-  Dn7– &(�'- ��:(���5- 

�*(���  
7  ��2011  

  

�7��' �� ;�4Z�	&nk4� $% �K���4
�$��� ��	 ����A� ���$�( }��"C7� �$q4� &'Skew-T  �.�� � ����
�M�( ��	
 ���C*
� z�$�B��:(���5  .67� ��� &CF� ��+' �K
��2 �4��$
�� ���:(�� 6
�7 )� �� ����� ��
�M >$A� ��	��� ��

3�F$� ���' �$n��' ����
�M�( ���$1�� �� ���4� ��	�.�� x
�  �� 3�$� ;
� �� &5 ���2 67� &' ����
�M�( ��	
�.�� ;
� �� &($�( �� 6�*A.6F� �	�$. ���A �7��' ��$� �	  
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-  �F�2 xR��)SI1(  

��
�A �� �K
 �.�� ;
��.�� ;
���� �C�$� &5 67� �	1953  �.�� &�7��� �� .67� ���5 �F���SI  �' ��C'�
 �� N4�� &kn( ���� � ��� �� ���OC7�����850  �Q�K7�M$CK	LCL �� ;���� �� .�$�LCL� g
�D( �' ���$� �k. -

' ;
�� ���� �� ��� N7� >���� ���� �500  �'��' ���� 32 �� ��� ��(�$. ���� .�
��( ukA �� Q�K7�M$CK	 �' 67�
 ���� �� �$	 &C*' ����500 Q�K7�M$CK	  �' &5T500 �� ���� 3�:( ���� �� h��� ���� !��O� 6
�+( �� .�$�500 

 �' &5 Q�K7�M$CK	T500 �� ���� 3�:( � �$�T500 �.�� ���n� ��445 �":� �SI .67�  

)1(   TTSI ′−= 500 

�� ��
� !���1 &' �.�� 3�$�SI ��5 p
��� !�$B ;
� &' ��  �$	 &C*' ���� � h��� ���� !��O� �.�� ;
� &5
 ���� ��500  �k
��� �� 67� Q�K7�M$CK	 lk7 �� &���� &C*' �$� e�F &5850  .���' &C��� ���A Q�K7�M$CK	

 ��SI W�' �� ��4��' + �' �
�	�'� �&�$5 ��C.�7c��' �� ��( �K� ���n� �� ��� �(��SI  ��4N5 + �	���� ���' ��
W�' ���4� 3�F$� ��� ��� ��� 3��' �� �(��� $% &' 6�*( $% ���� &
^ ����
�M�( D�( �.�� �O4� ���n� .�	�

�� �3��r�_� � �A��B) ����1385.(  

- xR�� KI 2  

 �� }�% �� ���7 �.�� ;
�1960 ��+4:�M ���5  �":� ���� &7 �� &5 67�850 �700  �500  ���' Q�K7�M$CK	
�� ���OC7� 32 &�7���&
�M �' �� ���4� 3�F$� 3�K�� .�$� � ;�
�M $% �C'$ � ��$C�� ���� W	�5 �4	2 �

&
^ Nr�A c�C*����(� )$ �� ��� ��� �.�� .(3��	) �45KI  &' � ���2 67� &' ��$�K7� !�1o � �� D�(
�� p
��� �
� !�$B.�$�  

)2(  ( ) ( )700700850500850KI DTDTT −−+−= 

T  � �$	 ����D &kn( ����&%�� ]*8 �' N4�� � ���:F �$k7) ��� �C(�7 �850 �700 �500  (Q�K7�M$CK	
 �� .67�&����� � �(�A$F �$k7 ���� �� ��� &r��850 �700  �500 7�M$CK	Q�K  ���� �� N4�� &kn( ���� �850  �

700 &��% .67� ��� ���OC7� ����
�M�( &�7��� � ���7��K�2 ���' Q�K7�M$CK	�� W	�5 �4	2 Q�� � �� �� �
 �$k7 ;�' ��^�' 65�8850  � Q�K7�M$CK	500 �� 3�:( Q�K7�M$CK	&��% .�	� 3�:( �� $% &���� 6'$ � b�� �

��&��% .�	��o1 �') b$7 ��� ���� ;�' yoC.� (�O4� 6 $% ���� N4�� &kn( ���� � ��A700  �� Q�K7�M$CK	
�� 3�:(�� 3�:( g���4
�$��� N+� &k'�� ;
� .�	� � (��^�' 65�8 �� ��� W	�5) Q�� &��% ����(� �	 &5 �	�

W�' (;
��Y2 6'$ �) b�� &��%% ��
� �$7 �� � �4��' �� ���� �� >���� �$��5) b$7 &��700 N5 (Q�K7�M$CK	 ��
�� ���DF� $% ����
�M�( !�� �' ����' ���n� �� ;
��'�4' .�$�N5 &����� �%��. �� ��15  � ���
�M�( �A�F $% ����'

                                                      
1- Showalter index 

2- K index 
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	 !�5�8 ;�' �.�� �%��. �� .67� �CF��15  ��25 M ����' �� W�' �N5 �8 �� 6F��	 ��*(�C25  ��39 
*(�CM ��
$b�A�� � h7$C� 6F��	 ��  �� W�'40 ��	 ��*(�CM y��� ����8� Q�
$A) �4C*	 �
�� 6F1390.(  

&:n( &�+� ���' D�( 6
�+( �� ��DF� b�( �$% p�C"� �$k7 �� ���� ��
�M ���� �]"C4� ��	��� ��K�CM$4�7 ��	
Grads  ���A ���OC7� ��$�6F��v
� �7��' ���' .�% �
�7�4� D�( � ��' � ��� ���:F &' m$'�� ��	&+ ��7 ��	

����� � }��"C7� &' ���� ��
�M �� �,t� &:n( �K�CM$4�7 ��
�� �$k7 ��	1000 �850  �500  �Q�K7�M$CK	 $%
 �4�
 ���� c��' }�� 61�7 ��12 ���� �� ���OC7� �' ��
$4
� 6A� &' ��� ���5��' ���'�� ��	NCEP/NCAR 

.67� ��� &C.���M  

  


�(� ��: Z&�*  

W	�vM ;
� ��� �K� ��	2  ��4 ���� �  ����2 �23  ���' &��710 ��� &nk4� g�CM$4�7 ���C*
� ����� �
 �K� .67� ��� &�+� �$:52 2 �� �5�8 �67� ��� &�+� �	�5 �(����F �$q4� &' �5 ����2 ���� ;
� �� &5 67� 3

96 W�' �5 � ;
��93 N5���� i�RC.� �$. &' �� �(����F ;
�� .�(� �' b�$� |�' � �1� ��
�M >$A� ��7��' ;
� x� 
 h7$C� �� N
o� ���� �5)96(  3���' �' ����	 ���� �
 ���� ���� �5)27( ���� �' b�$� |�' � �1� �  �5) �
��

99���� i�RC.� �$. &' �� �(����F ���2 ;
��^�' ]���� &' �	�� ��� �RF �  �� ( �5 .�(�96 ��� �� b� ��	
( Q�7�� �$. ]�k� ;
� .67� ��$' �
^�' >$A� �(����F ����� D� &5 ��a ���' �����:5 ��� ���' ��k. �(� �(�$�

.67� &C��� �$%� �
�� >$( �� ���� ��
�M >$A� Q��C8� Q$R�� 6����' 3��� D�( � �(� &(�$% 3��� ��  

  
 P5�2 :�%��� t�S�7 ���4�� �� I�J* �4 4! :��49 �M����( ���F�M. 3��4*
$( :u�4� �1395  

 �K� ��3 �� &q8o����� �� ;��� lk7 W
��� ��Y2 �' ���
�M�( h
��� ;C: N	��F ���� &' ��$�k� � �������
 !�1�7 ;�' c��' &4�:�'09  ��15  �� c��' }�� �'12 
� 6A� &'�
$4 61�7 ;�' .���� ���A ��	21  ��03 c��' �

�� 3�:( ��*( W
�DF��� &5 �	�3�F$� �� ���( �(�$��� &q8o� &5 �$  3��	 .���' &(��� ��	 6����F }�� ���
61�7 �' x�k4� Q$RF ;
� �� ���� c��' &' �/4� �$% ����
�M�( ]�72 �B�� &5 ��$' 3�	�� �����' ��	

�� W
�DF� �� 3�	�� ��
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 P5�3'O�= �� I�J* -��A �M����( ���F�M :���� :��� :���%��� t�S�7 �=�<��F. )3��4*
$( :u�4� �1395(  

�K�4 �� 3�:(���� �� &5 �	� �23 W�' &��7��� �� c��' ����� ;
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 �'�A !��O� �')&q8o��
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��

&
^ � ;��� lk7 u
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�
� (��A �RF ��	

3�
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�M�(� 6�� � &CF�
 !�� �CF��	 ��	 01�' � ���5 ��� �CF��	 ��	�'� �]7�4� h
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�� ���4� 3�F$� ��/
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 P5�4��� �� I�J* -��A �M����( ���F�M :y��	� :�� �%��� t�S�7 ���4�� )3��4*
$( :u�4� �1395(  
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�M�( ]"C4� ��	��� �� ���� ���:(���5 ���C*
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b�F��	 m$'�� �� 61�7 00 (GMT) � �� lk7 �����(�C7� �$k7 &C*%�' PTH���:F) ���� (6'$ � ���2 67� &' 

.67� b�^ �
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��n� �' �C8SI W�') ��D' d�C�*( �� ��4 ���4� 3�F$� >$A� Q��C8� (
.���� �$%� ���� �
�� c��' &' �/4� � �
��  
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Abstract 
Agriculture is the only activity which hurts the nature the least but becomes affected by natural circumstances, 
especially weather. Hailstone is among the most important dangers which make agricultural activities unstable 
through damaging agricultural products.  Therefore, recognizing climates and studying climatological needs of 
agricultural plants, through fostering and utilizing human knowledge about atmospheric trends, leads to 
quantitative and qualitative improvement of products and subsequently stabilization of agriculture. Thus, the aim 
of the present research is the comprehensive study of temporal-spatial distribution and synoptic condition of 
these destructive phenomena For this purpose, the statistical data 23, 10 synoptic stations (2014-1992) in the 
growing season (April to September) with a choice of 4 cases of severe rainfalls and hail as well as data center 
NCEP / NCAR maps synoptic sea level 500, 850 and 1000 hPa cold wind, humidity, light, omega and frost 
formation in the application environment is drawn Grads. 9 to 15 (with peak rainfall at 12) Greenwich Mean 
Time GMT)) and the months of April, May, and June, respectively, had the highest frequency. The maximum 
frequency of occurrence in the region, in addition to local factors such as topography them (with altitude above 
sea level), the log-in system causing precipitation as west winds has an effective role. Located deep valleys 
caused by west winds with very cold air activities in the North, Mediterranean and Black Sea on the moisture, 
extreme temperature difference between the surface (due to the advection of warm, moist air at ground level) and 
high levels (with cold fronts) and ground-level air mass rally led by the highest frequency of hail in the spring 
(peak rainfall in April and May) is. 
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