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 !.�3 –  6��]� �1- #- r��), ��$,� "$. �#�- #- a#$! � $,- ��-$;,  
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H�"G6 -  �$.$, "$,- ��-$;,  �K$0 � 6;0 � 6��]� � �,�#
 �$\���
 #-  )-
�8 ���$0  S#- G�T �!(  

�,  !�& ���.D�b� 0��  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year 

�	���� 

1961-1995 -2.6 -0.9 4.8 10.6 15.2 19.8 23.6 23 18.9 12.8 6.7 0.9 11 

1995-2010 -1.3 1.1 6.1 11.3 16 20.8 23.8 23.7 19 13.6 6.7 1.8 11.9 

2010-2040 0 0.8 6.6 12.3 17 21.8 25 24.8 20.1 15.1 7.7 2.6 12.8 

2040-2070 1.6 2.5 7.6 13.5 18.1 23.5 27.2 27 21.6 15.9 9.6 4.1 14.4 

2070-2100 3.8 4.7 10.4 15.5 21.2 26.4 29.7 29.6 24.7 18.3 10.7 5.9 16.7 

���=� 

1961-1995 -2.5 -0.2 5.2 11.2 16.5 21.9 26.2 25.7 21.2 14.1 7.1 0.9 12.3 

1995-2010 -0.9 1.8 6.9 12.4 17.8 23.4 26.7 27.2 22.1 15.7 7.6 2.3 13.6 

2010-2040 0.5 1.2 7.7 13.5 18.8 24.4 28 28.3 23.2 17.4 8.5 3 14.6 

2040-2070 2 3 8.4 14.6 19.7 25.9 30.1 30.4 24.7 18.1 10.4 4.4 16 

2070-2100 4.3 5.1 11.3 16.6 22.7 28.7 32.5 32.9 27.7 20.4 11.4 6.3 18.3 

�'� 

1961-1995 -2.6 1 7.9 12.4 17.3 22.1 23.8 18.7 13.4 6 1.3 -2.8 9.9 

1995-2010 -0.6 5.1 10 14.1 18.9 23.4 24.9 19.8 14.4 7.4 2.2 -2 11.5 

2010-2040 0.7 5 10.7 15.1 19.9 24.4 27.1 21.9 16.2 8.3 4.1 -0.6 12.7 

2040-2070 2.2 6.5 11.8 16.4 21.2 26.1 24 21.9 16.1 10.6 3.7 -0.8 13.3 

2070-2100 4.5 9 14.8 18.4 24.3 29.2 29.6 24.5 19 10.7 5.3 1.3 15.9 
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�,  !�& ���.D�b� 0��  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year 

�	���� 

 

1961-1995 31 33 50 63 48 15 4 2 4 28 43 32 355 

1995-2010 27 28 43 47 29 7 9 2 5 26 34 20 276 

2010-2040 23 28 48 55 35 7 8 1 4 23 31 21 284 

2040-2070 23 27 46 40 26 7 7 1 4 25 32 19 258 

2070-2100 22 25 42 40 24 7 7 1 4 23 29 20 244 

���=� 

1961-1995 27 26 45 56 45 21 6 6 11 28 31 28 329 

1995-2010 22 20 32 52 38 11 10 5 10 23 26 21 271 

2010-2040 20 21 33 48 34 10 9 4 9 18 24 20 251 

2040-2070 18 18 31 44 33 8 7 2 7 19 23 18 227 

2070-2100 17 17 28 44 30 7 7 2 6 17 23 18 216 

�'� 

1961-1995 64 61 81 85 57 7 1 3 1 30 57 64 511 

1995-2010 61 61 70 61 48 3 8 3 4 28 47 46 439 

2010-2040 54 65 80 69 54 3 7 2 3 26 44 53 459 

2040-2070 53 58 77 54 47 3 7 2 3 28 48 43 422 

2070-2100 42 50 74 53 45 3 7 2 3 26 41 44 390 

  

3-3 -  �,�� 4��� )		.�  

       #- ��%��
 ���$%� �%<� � �%�=7 h�
�%1 #- 6;%0 � 6��]� � �,�#
 "$. �1- #- O��8 ��- �&' "
�! G0$�, �$,�

  >P2 �#�>  ! �����Q��S #-8 �0
 ��1 �-#�� .�1 �#$1
 ��&�
  ' #�F�$4.�     �%�- �%1$' "
�%! G%0$�, ��$,� ��$! 

 I�
�T20  ��#
�T  �,
- � �	
��, ��# n�
 �D #- �8��#$! ��, ���,4  $�25 �, -
�8 ���$0  S#-�1$! .   $%! z$%0
 :�4. �!

 G%0$�, �$,� �#
�T  S#- �j'
�T � I�
�T �)�#$� "$. �-
- �
 �-$R�0
   �#�- #- �%1$'1961-1995  �1995-2010  �

 "$. �#�- "
�! �&' G0$�, �$,� ���� "$. �#�- "
�! $.����, :�
 "�$0  �]1 ��-$;, �
 �-$R�0
 $!2010-2040  �2040-

2070  �2070-2100 ��-�8 :��=� .    :%�
  %' �%1$! �, �$!� � �p, "$. �$, #- O��8 �1$' �$,� � ��<, "$. (0�
 []D

 �$�PD
 �#�- "
�! ��1  _
#
 E�$�� $!1995-2010 -#
- ��
�)4..  
  

H�"G8 - r��), ��$,� "$. �#�- #- ��- O��8 �&' "
�! G0$�, ��$,� ��$!  
�)��� /	�� 1961-1995 1995-2010 2010-2040 2040-2070 2070-2100 

 	� 0��1 �)��� /���


���	� 0�� 
3  �� ���!�28 �����
 10  �� ���!�30 �����
 15  �� ���!�3 ������ 

21  �� ���!�10 

������ 
2  �� �����
19 ������ 

 	� 0��1 �)��� /���

2�
"# 0�� 
9  �� ���!�1 ������ 19  �� ���!�3 ������ 21  �� ���!�10 ������ 

27  �� ���!�21 

������ 
8  �� �����
28 ������ 

 	� 0��1 �)��� /���

2,3 0�� 
25  �� �����C�7 �����
 4���!�  ��15 �����
 10  �� ���!�23 �����
 13  �� ���!�1 ������ 15  �� ���!�6 ������ 

  

�0
 �1
-�! I!$�  H��� �- �^�7 Q��S [!$F,:  



 

1-  #- �� �
 �=! �  o�T *�u #-  �,�#
 �1- #- `b0 � o�T *��S #- 6;0 �1- �
 G����  ! �1$' �$,�

-�1 �, �$u� 6��!�  o�T ^�1 #- 6��]� �1- .#-  $,- :�\�$�,  ' -�4� �$�! :��/ :�
 �
�� �, ��,� �0-  ! E�$�� ���R�

�0
 ��4' 6��]� �1- �
  �,�#
 �1- #- $,- :�\�$�, �  �,�#
 �1- �
 ��4'  6;0 �1- #- .     g�%�� �$%,� �%\�- e�%D �


     %! �]%�� 
# "��%&�! �6��$%
 a#$! #
�;, � ��-��  �,�#
 �1-  ! �]�� 6;0 �1- #- �6��$
 a#$!      -�%2  %!  %�,�#
 �%1-

�.- �, �$J�2
 .         �6��$%
 a#$%! #
�%;, � �%�-�� 6%��]� �%1-  %! �]%��  �,�#
 �1- #- �6��$
 a#$! g��� �$,� :��M4.

�.- �, �$J�2
 -�2  ! 6��]� �1-  ! �]�� 
# "��&�!.  

2- Q��S #- ��,� �0-  ! E�$�� [!$F,8  �#�- #- :��M4. � -�S�, +o� #- G0$�, ��$,� ��$! �    %! �%�� "$.

�0
 ��1 $H!$S ��S �40 . ��$,� �#�- #- � �,�#
 �1- #- Q$j, "
�!1995-2010   ��$%,� ��-  ! �]�� -�S�, +o� #-

1961-1995  ��,  !3   �%0
 ��%1  7$o
 �&' IJ7 "$p��
 � 
��!
  ! ��# .   "$%. �#�- #- :�%�M4.2010-2040 �2040-

2070  �2070-2100  ��,  ! h0��, #�D  !7  �10  �21   �%0
 ��%1  7$o
 �1$' ��$,� ��$! "$p��
 � 
��!
  ! ��# .  �%��

       �%198 +%o�  %! �]%�� �%�� "$. �#�- :��M4. � -�S�, +o� #- $,-  ' -�' ���R� :��/ :�
 �
�� �, 
# ��$H!$S :�


�0
 ��1 �' �6��$
 a#$! ��-$;, �
 �7�D �
 �  �7$� (�
67
y 1$' "
�! G0$�, ��$,� ��$! :�
�!$�!  I%�
�
 � 6��$
 �2
�
  ! �

�0
 ��1 I;��, �$��,� .  
  

3-4 - ",� 0��  H�> ���		��  

 � 6��]� � �,�#
 "$. �1- #- O��8 �1# �#�- Q�D �! ����
 ����� ��
 �0#�! #�N�,  !6;0     �%&' f�#$%�  %0 #-

  �>$7  ! � ��$,� �#�- n�
 :�! l��&,10 ��-�8 *$)��
 �. �
 ��# .- Q�D � Q�J<, ���0# �$,�  Q-$%=, �$�8 �1# �#�

 Q�
�S #- r��), �&' "$. f�#$� $!9  $�14 �0
 ��1  _
#
 .�0
 �1
-�! I!$� Q�
�S :�
 �
  H��� ��/ ��' #�D  !.  
  

H�"G 9 -  �,�#
 �1- #- r��), "$. �&' f�#$� #- ����
 ����� ���$� �<� O��8 �1# �#�- Q�D �
�����  

0��1 4�	�# 
�)��� /	�� 

1961-1995 1995-2010 2010-2040 2040-2070 2070-2100 

05-Nov 12-Jul 07-Jul 30-Jun 18-Jun 28-May 

15-Nov 15-Jul 10-Jul 06-Jul 23-Jun 03-Jun 

25-Nov 18-Jul 11-Jul 09-Jul 25-Jun 06-Jun 

  

H�"G 10  - r��), "$. �&' f�#$� #- ����
 ����� ���$� �<� O��8 �1# �#�- Q�D �
����� ,�#
 �1- #- �  

0��1 4�	�#  �)��� /	�� 

1961-1995 1995-2010 2010-2040 2040-2070 2070-2100 

05-Nov 250 �'� 244 �'� 237 �'� 225 �'� 204 �'� 

15-Nov 242 �'� 237 �'� 233 �'� 220 �'� 200 �'� 

25-Nov 235 �'� 228 �'� 226 �'� 213 �'� 193 �'� 

  

H�"G 11  - ��8 �1# �#�- Q�D �
����� �1- #- r��), "$. �&' f�#$� #- ����
 ����� ���$� �<� O6��]�  

0��1 4�	�# �)��� /	�� 

1961-1995 1995-2010 2010-2040 2040-2070 2070-2100 

10-Nov 6-Jul 27-Jun 19-Jun 13-Jun 25-May 

20-Nov 10-Jul 30-Jun 22-Jun 17-Jun 29-May 

30-Nov 13-Jul 03-Jul 26-Jun 20-Jun 02-Jun 



 

H�"G 12  -  �1- #- r��), "$. �&' f�#$� #- ����
 ����� ���$� �<� O��8 �1# �#�- Q�D �
�����6��]�  
0��1 4�	�# �)��� /	�� 

1961-1995 1995-2010 2010-2040 2040-2070 2070-2100 

10-Nov 239 �'� 230 �'� 222 �'� 216 �'� 197 �'� 

20-Nov 233 �'� 223 �'� 215 �'� 210 �'� 191 �'� 

30-Nov 226 �'� 216�'� 209 �'� 203 �'� 185 �'� 

  

H�"G 13  - 6;0 �1- #- r��), "$. �&' f�#$� #- ����
 ����� ���$� �<� O��8 �1# �#�- Q�D �
�����  

0��1 4�	�# �)��� /	�� 

1961-1995 1995-2010 2010-2040 2040-2070 2070-2100 

15-Oct 01-Jul 15-Jun 11-Jun 28-May 15-May 

25-Oct 02-Jul 18-Jun 14-Jun 02-Jun 19-May 

05-Nov 04-Jul 22-Jun 16-Jul 06-Jun 22-May 

  

H�"G 14  - 6;0 �1- #- r��), "$. �&' f�#$� #- ����
 ����� ���$� �<� O��8 �1# �#�- Q�D �
�����  

0��1 4�	�# �)��� /	�� 

1961-1995 1995-2010 2010-2040 2040-2070 2070-2100 

15-Oct 260 �'� 244 �'� 240�'� 226 �'� 213 �'� 

25-Oct 251 �'� 237 �'� 231 �'� 221 �'� 207 �'� 

05-Nov 242 �'� 230 �'� 224 �'� 214 �'� 199 �'� 

 

1-  6;0 �1-  ! �]��  �,�#
 �1- #- �1# �#�- Q�D :��M4. �  �,�#
 �1-  ! �]�� 6��]� �1- #- �1# �#�-

�0
 ��4' .  �,�#
 �1-  ! �]�� 6��]� �1- #- $,- :�\�$�,  ' �R8 �
�� �, ��,� �0-  !  H��� ���R� #-

�1$! �, ��&�! 6;0 �1-  ! �]��  �,�#
 �1- #- $,- :�\�$�, :��M4. � �-�! ��&�! .  ���
  !  S�� $! :�
�!$�!

��#  S#-  ' -�1 �, L�$! $,- (�
67
- ' "��-$;,  ! "��4' ��, #- �1#  Q��S #-1  I,$' ���-�8  _
#


-�1. 

2- �1 �.
�2 �� �$��' ����� #- �1# �#�- Q�D �q)&, �&' f�#$� c� "
�
  ! . ��,� �0-  !  H��� ���R� #-

�1$! �, �#
�T  S#- (�
67
 ��1# �#�- (.$' I�	-  ' �R8 �
�� �, . -�1 �, L�$! $,- (�
67
 +�
� #-

1 I,$' ��-�� �$�8 ���5�	��7 �1#  '-�1 �, �	$! �$�8 ��$p� #- � ��.  

3-  -�1 �, �� �$��' �1# �#�- Q�D �$��,� IJ7 I�
�
 � 6��$
 IJ7 �2
�
 �40  ! �&' f�#$� ��$H!$S $! . #-

 �$�8 �1# ��$p��
 � ��$�,  �T�, O$\�. ��- �&' "$. f�#$� #-  ' ��R8 �
�� �, ��,� �0-  !  H��� ���R�  !

�,�8 
�.  ' #$p! h0
�
 �40 $H!$S �0
 � �&'  ! �]�� �$�8 ���5�	��7 �1#  ' -�1 �, L�$! �

-�1 I,$' ��-�� �O$\�.-��. 

4-  L�$!  H��� #- � �$�8 IJ7 I' �!� �$�� ��1 ��4' L�$! �0
 :�4,  /�8
 �1# �#�- Q�D ��1 �� �$��'

-�1 �, *� e�J, #- ���S  7�> .�4' �$�8 h0�� ��7$�#- (!$� �
6�,  ���
 ���  ! $,
 O$H�
 ��1$! �, �

�!$� �, (.$' �$�8 I���$�
 -���4� � `,��!  H���#- � ��1 ��4' 6��0��7 I4�. 

 

 

 

  



 

3 -5-  5�
���#��	 !6� !1 7
8# � 
�9"# 	� )ETC( 

�1# IJ7 I' ^�=� � ��)]� #- �
����� )ETC(  �#�- #- ����
 ����� h�
�1 �<� � -�S�, +o� � �198 #-

 ��� "$.#-  Q��S15  �	
17 1  _
#
�0
 ��.  

H�"G 15- �1# IJ7 I' ^�=� � ��)]�  �,�#
 #- r��), "$. �&' f�#$� � ��$,� "$. �#�- #- )��, ���, G�T �! Q$0 #-(  

�)��� /	�� 05-Nov 15-Nov 25-Nov 

1961-1995 344 346 351 

1995-2010 343 344 348 

2010-2040 306 309 311 

2040-2070 301 303 304 

2070-2100 246 260 263 

  

H�"G 16  - �1# IJ7 I' ^�=� � ��)]� 6��]� #- r��), "$. �&' f�#$� � ��$,� "$. �#�- #- )��, ���, G�T �! Q$0 #-(  

�)��� /	�� 10-Nov 20-Nov 30-Nov 

1961-1995 284 287 306 

1995-2010 279 287 294 

2010-2040 274 285 286 

2040-2070 266 284 284 

2070-2100 231 237 239 

  

H�"G 17  - �1# IJ7 I' ^�=� � ��)]� "$. �#�- #- #- r��), "$. �&' f�#$� � ��$,�6;0 )��, ���, G�T �! Q$0 #-(  

�)��� /	�� 15-Oct 25-Oct 05-Nov 

1961-1995 433 456 464 

1995-2010 422 447 451 

2010-2040 396 428 429 

2040-2070 375 404 413 

2070-2100 351 359 370 

  

�S  !  S�� $!
Q� K$!   !�
�� �,  H���  0 -�4� �#$1
:  

1-  �
6�,�1# IJ7 I' ^�=� � ��)]�)ETC(  �
6�, :��M4. � ��&�!  �,�#
 �1-  ! �]�� 6;0 �1- #- � ��)]�

�1# IJ7 I' ^�=�2 �0
 ��&�! 6��]� �1-  ! �]��  �,�#
 �1- #- . +�
� #- �1# ��, Q�D�
6�, �!  � ��)]�

7 I' ^�=��1# IJ� �0
 �-�! #
98 ���$�.  

2- �q)&, ��$,� �#�- c� #-  ��$H!$S (�
67
 ��&' �$,��1# IJ7 I' ^�=� � ��)]� -#
- �
�4.  ! 
# . ���

�0
 :�
 (�
67
  ' �1# ��$p��
 � ��$�, IT
�,)-#
- 
# ^�=� � ��)]� �j'
�T  �T�, :�
 #- �$�8  ' ( �40  !

H!$S �0
 ��,�8 
�.  ' #$p! h0
�
 #
�;,  H��� #- � -�1 �, $�1# IJ7 I' ^�=� � ��)]� �!$� �, (�
67
 .

-��8 �#�> O$\�. -�� �&'  ' �0
 ��p! ��$,� �#�- �. #-  ' �7�8  H��� �
�� �, :�
�!$�!y   ��� �D$2  !

  ' -�1 �, L�$! �  �7$� (�
67
 �$�8 �1# �#�- Q�D �K�
 �$�8 h0�� ��7$�#- (!$� �
6�, ��&�! �-  H��� #

 6��0��7 I4� O$H�
  �7$� (�
67
 �$�8 I���$�
 -���4� � `,��! ��.- �, (�
67
 
# . ^�=� � ��)]� �
6�, $��$�

�!$� �, (.$' �1# IJ7 I' . �, O$H�
 ��-�� 6�� Q�J<, �1
-�! �O$\�.-�� �&' #- �\�- e�D �
 �



 

 ���1 �, c�-6� �$��!$� IJ7 �40  !  / �. ��$H�� �
 � -��8-�1 �,  �0$' $. a#$! �
6�, �
�  :�
�!$�!

�.- �, (�
67
 
# Q�J<, -���4� ���-�� �1
-�!. 

3-  #- Q$0  !  / �. ����� ��$,� "$. �#�-2100  #
�;, ����1 �, c�-6��1# IJ7 I' ^�=� � ��)]��  (.$'

�!$� �, .(.$' ���  #
�;,�1# IJ7 I' ^�=� � ��)]�)]� (�
67
 �u# ���  ' �0
 :�
 �^�=�� ��)ET0 ( #-

 ��� "$. �#�-)�#
�T  S#- (�
67
 I�	-  !( �
6�, �g�4H, #-  ' -�1 �, L�$! �1# �#�- ��1 �$��' �

�1# IJ7 I' ^�=� � ��)]� �!$� (.$' �$�8. 

  

4-  ?G���  
 [1] Haverkort A. J. and Verhagen A. 2008. Climate Change and Its Repercussions for the Potato Supply 
Chain. J. of Potato Research51: 223–237. 
[2] Lhomme J.P., Mougou R., and Mansour M. 2009. Potential impact of climate change on durum 
wheat cropping in Tunisia. J. of Climatic Change. 
[3] Harmsen E.W., Miller N.L., Schlegel N.J., and Gonzalez J.E. 2009. Seasonal climate change 
impacts on evapotranspiration, precipitation deficit and crop yield in Puerto Rico. J. of Agricultural 
Water Management. 96: 1085–1095. 

 ]4[ ��$8-$�� ��$4��0 �g ���
�! |$�, �a �-
v� ��
�� �O �-
v� �0#$
 �O �)1389(���� ��
 �0�! � q	$2 �$�� �! ����
 �

�
�p� �$\&�
- �"�#�$&' � "#�$�7 �0��p, ���&�
- ��1#
 �0$�1#$'  ,$� �$�$
 �"#$�!�.  

]5[ �-
6����  
) .1385 .($o# O$,
 �$\&�
- �
#$&��
 �"-�!#$' "5�	�#��. Q�>
.  

[6] Mann, H. B. (1945). “Nonparametric tests against trend.” Econometrica.,13, 245-259 
[7] Zhang, Q., Liu, C., Xu, C., Xu, Y., and Jiang, T. (2006). “Observed trends of annual maximum 
water level and streamflow during past 130 years in the Yangtze River basin, China.” J. Hydrology., 
324, 255-265 
[8] Turgay, P. & Ercan, K.(2005),“Trend analysis in Turkish precipitation data”, Hydrological 

processes published online in Wiley Inter science. 
[9] Xu, C.Y.(1999),“From GCMs to river flow: A review of downscaling methods and hydrologic 
modeling approaches”, Progress in Physical Geography, 23, pp. 229-249.  
[10] Dracup, J.A. & Vicuna, S.(2005), “Overview of hdrology and water resources studies on 
climate change: the California”, Proceeding of EWRI 2005, Impact of global climate change. 
[11] Wilby, R.L., Dawson, C.W. & Barrow, E.M.(2001),“ SDSM-a decision support tool for the 
assessment of regional climate change impacts ”, Environmental Modeling & Software., 17, pp.147-
159. 


