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ABSTRACT 

       

This work assesses spatial and temporal characteristics of daily temperature 

extremes in the Egyptian delta  during the past few decades (1960-2010) and 

their possible connections with large-scale atmospheric circulation. Here, we 

employed daily gridded maximum and minimum air temperature data from 

PRINCETON global dataset at a grid interval of 0.25 degree.  This study applied 

13 extreme temperature indices to characterize extreme temperature in the study 

domain. Results suggest a general statistically significant increasing trend at 

p<0.05 for majority of warm indices, particularly during summer and spring, 

especially in south and southeastern parts of the Egyptian delta. This includes 

the indices of the warmest night, the warmest day, warmest nights, warm spell 

duration, and tropical nights. In contrast, we noted a statistically significant 

decrease in cold indices, such as the coldest day, coldest nights and cold spell 

duration. Correspondingly, the diurnal temperature range (DTR) witnessed a 

significant decrease in all seasons. This study also indicates that, in comparison 

to other indices, the negative NAO is the circulation pattern mostly affecting 

changes in daily temperature extremes in the Egyptian delta, especially warm 

extremes in all seasons. Our results could have particular implications for some 

sectors, including water resources, agriculture, crop yield, protected agriculture, 

tourism, human health and energy consumption. 

 
Key Words: Daily Maximum air temperature, Daily Minimum air temperature, PRINCETON, 
Extreme Weather Indices, Circulation Patterns, Global warming. 



 

�?C�  

íÏe^ŠÖ]<l]…]‚‘ý]íÏe^ŠÖ]<l]…]‚‘ý]íÏe^ŠÖ]<l]…]‚‘ý]íÏe^ŠÖ]<l]…]‚‘ý]< << << << <
íéÊ]†Ç¢]<pçvfÖ]<í×Š×ŠÖíéÊ]†Ç¢]<pçvfÖ]<í×Š×ŠÖíéÊ]†Ç¢]<pçvfÖ]<í×Š×ŠÖíéÊ]†Ç¢]<pçvfÖ]<í×Š×ŠÖ<<<<

<<<<
  

Dental Conditions of the Population of Maadi Culture as Affected by the 

Environment. (In English) by "F. Hassan et al." (1996). 
K. 

S.  9
��:
 ��E� :� ��8���-�  ��E�:
 �8
��-�.' . ����� ����K[[e. 

Z.   9�( ��3 ����+1 �1 &��'�

 ��"

K[LS� �.' . �� ��j  �+���  �� =� �K[[V.  
R.  � ����#�

 >�#����  ��- � �"�#� ��� 
 1� � ��.' . ��#�����

 �3�1 &' �K[[[.  
L.  ' ��2� �1 ���#�

 >�#����  ��#'6�

 & �F

 '�
 � . ���'�' =��( '�3�SMMK. 

\.  ' �=��

 �1 T�:
 &� 2 . �'�3� �6

  �� '�3�SMMK.  
e.  &���"

 :� ����#D
  T�:
.' .' �3� ���� ���� �SMMZ.  
V.  ' ���#��6

 >�6����

  %�1:
  *��

 . �9�+6

 '�( 0�SMMR.  
[.  ' �����

 &���"

 �1 *
�E�

 O��#�

 . ��+�
�

 '��

 '�3�SMML.  

KM.  ' ��4��

 �+( ��+�

 ���F�  ��'�	

 �#�'�� ��3���

 ���#�

 . �'�3� '�3� &'���SMML.  
KK.  
��  ��'�+"�

 �4
��

 ���' �'6� �( ��6-���
 �4 . ��+( ��/# *�#�SMM\.  
KS.  ' �& �� �#�'�
 �1
�	�

 $�
 

 . �X+( '�3� ��(SMM\.  
KZ.  � �����+�

 ����6

 O �

 �
� ���2�

 �

 �

 >
�'�2.' . �9#�5 9��
���SMM\.  
KR.  � �&�2�6�

 ���
�6

 >
��	��

 * E �1 ��'�2���
 ��1
�	�

.' .
 9��
��� ���'
SMM\. 

KL.  ' ��2� �1 ����6

 �3���+
 ��1
�7	�

 '�6�:
 . �'�3� '�3� ����1SMM\.  
K\.  ' �����

 �+3�

 �#�'� !�
'� �+( !"#

 ���3
 �1
�	� !�+3� . �����- ��6�

 '�(SMMe.  
Ke.  ' �'�'�

 �'
 

 �/1�3� �1 ��3���

 ���#�+
 ��1
�	�

 >�� "�

 .�'�6�

 X
 ��

 SMMe.  
KV.   �� ������:
 &'3��

 >��� 

 �
� ��4
'

 ����6

 &��8

K[VM �
� SMMR' � . �<'�( =�-�

SMMe.  
K[.  ' �&���

 �#�'� �1 ��-

 <��� . �'�2

 '�( '�3� '�3� ����1SMMe.  
SM.  ' �&���

 �#�'�� �����

 ���E3

 >�6���

 �1 &
 �3�

 ��A��

 � ��

 . �<'�( =�-�

SMMe.  
SK.   9�( ��2�

 �6-

 N+�� >�����#� ��1
�� ��' ��

 '�6�:
SMML' � . ���� 

 '�( ����

SMMV.  
SS.  � ��2� �1 �����

 =�� :
.' . ����( ����

 '�( C�2SMM[.  
SZ.  � ��2� �1 >
����

 �(�#2.' . ���'

 9��
��� ' �3� '�3�SMM[.  
SR.  ��

 �#�'� �1 N���

  a�#�

' �T� . �'��6

 ���( o
 '�( >#� �'�SMM[.  



 

����  

SL.  � ��2� �1 ����

 ���E�.' . ���'

 9��
��� ' �3� '�3�SMM[.  
S\.  ' ���#�

 �/1�3� �1 ��#'6�

 & �F

 . �!�+� ' �3� �� � '�3�SMM[.  
Se.  �����

 ��� �#�'�� &�
�3

 ���'
 ��� �

 >�#����

 .' . ����� '6��SMM[.  
SV.  
' ��
���  ���( X�"�#�� ��#
��6

 >�3�

 *���� �
�'
 �1
�	�

 !�+3�
 . !�(����

 �=� �SMM[.  
S[.  ' �&'� �#�'� �1 ����4
 -( ���"�#�
 �1
�	� !�+3� .�   ��#��� ����� . �X�
��

 !(�-�

SMM[.  
ZM . ' ���"��1� ��5 �1 �"A

 . ����( 9��
��� &'���SMKM.  
ZK.  �

 ���� T6� �6���

 �/1�3� �1 ��#
��6

 ���#)��' 6�

(' � . O
��

 '�( ��'

 *�(

 ��
 +(SMKM.  
ZS.  ' �!4�3 �"�#�� ���F:
  ��4��

 �3���

 ���#� . �=��-

 >#� =�
 (SMKM.  
ZZ.  ' ����b( �#�+� ���� . �� 
'#� '��

 '�3� !���SMKM.  
ZR.   2#�
�� ���'"

 &
 #+
 �#
��6

 '�'��

' �&� . ��"2 '��

 O�A- �'��SMKK.  
ZL.  ' ���#8�

 ���"� ��3���

 ���#�

 �1 ���F�  ��#���

 >���6�

 ��	� . ��6�� &'���SMKK .  
Z\.  � ��(�#2

 ��1
�	� �1 �F�'3

 >������
.' . �9#�5 �+( 9��
���SMKK.  
Ze . ' ���' 6�

 ����6

 ��+��
�� >��'�+
 �������

 ����6�

 . �Y����

 ��/"� 0��#SMKK.  
ZV.  ' �'�-�  ����' X(�1 ��� ��
'

 !��-� ��1 �

  ���3�

 <���

 !�
'� . ����2 '�3�SMKK.  
Z[.  ' ���' 6�

 ����6

 ��+��

 �1 �#��

 ���3� . �X#��3"

 9�
' T�6� �A��-SMKK.  
RM.   ����6

 ��������
�� �E�:
 !��

 9�+�)� � �3

 . #�

' �����+

 . �'��6� !'�(SMKK.  
RK.   �� &��A+
 &� #�

 �#�'�

 X1 ��+�"���

  ��
�3

 �8������
  ��#
��6

 >
��	�+
 X#���

 !�+3�



)KZ\[ GKRLM7� ( O1
 �

)K[LM GSMSV9(' � . �'�3� �+( '�3� ��(SMKK.  
RS.   �A� O��� �+( ���F�  ��E�A

 C 
��

 G' ���2"

  .
 '�( '�3� �X�+3 9�+3
SMKS. 

RZ.   ���#�1 N
��� :' �!�+3�  T�( . �0��� /1�3 =��(SMKS.  
RR.  ' ���' 6�
�� ����	

 �"�#�

 �1 �A��

  �#

 ���#: �#���

 . #�

 . �H�-� '�3�SMKS.  
RL.   ����

 �+3�

 �#�'�
 ���E3

 �1�3

 :' ���1
�	� ��?� . �'��  �� '�3� '�3�SMKS.  
R\.  2�

' �������

 >�6���+
 ���'�

  ��#���

 H4� . �X��3

 W
�� o
'�(SMKS.  
Re.  ' �&���"

 �#�'�� ���F:
 X#���

 �+( ��3+�

 �� ��

 ����� . ����2 '�3�SMKS.  
RV.   ��� �#�'� O�- � #� �#�( Y'
 
 �#':
 ����

 '#( �������  ! ��

 9��3� ��'"�

' ������

 .
 '�6� '�3� �Y' ���
SMKS.  
R[.  ' ���3���

 ����( �"�#� X1 X+3��

 $�
��

  Y��2

 �����

 . �!��� O���SMKS.  



 

����  

LM.  ' �P�-

 �A� �/1�3� !3�� �"�#�� ��'�2���
 ���#�

 ��1
�	� . �� 
'6�

 N �3�SMKS.  
LK.  ' �*�#�� &���� 0�- �1 �4��

 ��6+
 ����#�

 ��
 E

 . ��-��( C�2SMKS.  
LS.  ' �9 �A

 �/1�3�� �3���+
 ��4��

 ��
 E

 . �'�2

 '�( '�3� '�3� ����1SMKS.  
LZ.  ' �&���"

 �/1�3�� ��� ��

 ���:
  >
����

 =�
 � . �O'#� ��3 '�� '��3 �-�SMKS.  
LR.  ' ��
 �� �/1�3�� ��E3

 �#
��6

  �#

 �� ���( � F�F . �9���

 '�( =�-�SMKS.  
LL.  ��

' �&� #�

 �#�'�
�� ��( !��
 ��� 
 1� � ��

 ��� . �'�2

 '�( X
 ��SMKS.  
L\.  ' �T���

 �#�'�� ��#�F

 ��(�#2

 �#�'�

 . �&�3

 9��
��� �� ���6

 '�(SMKS.  
Le.  ' �&� #�

 �#�'�

 *��3,� T�:
 >��
'���� X( #

  X��

 ��	�

 . ��+( '�3� ��(SMKS.  
LV.   9
'���
 >��4
 -6

 �+�-� ��
�6�  '2� X1 '6� �( ��6-���
  ��1
�	�

 >�� +6�

 9/#

' �&� #�

 �#�'�
�� ��#��

 . �'�3� �+( '�3� ��(SMKS.  
L[.   &���"
�� '�6�� � .��- :' �!"#

 ��1
�	� �1 ��+�+3� ��
�' . �X3�2 �#�SMKS.  
\M.  ' �9�# ���' �#�'�
 ��E3

 ''��

 .
 O�A- �'�� ��"2 '��
SMKZ.  
\K.  ' ���� �#�'�� >
����

 ' �  �4�6� >��3� ��'� $�� �
 �#���

 !�+3�

 . �'�3� ��(SMKZ.  
\S.  ' ���A�� ���� ��"� X���:
 9�+6�+
 X1
�	� !�+3� . �'�2

 '�( ����1SMKZ.  
\Z.  ' �Y �#�

 �
�"

 ����
 9('  ��1
�	�

 >�� +6�

 9/# . �0��� /1�3 =��(SMKZ.  
\R.  ' ����#�

 >�#����  &� #�

 �#�'�

 O�- ���A

 .�� ��� 
 1� � �� . �'�2

 '�( X
 ��

SMKZ.  
\L.  ' ����#�

 >
����  Y�E3

 �"A

 ���� . �!�(���� =� � !�(����SMKZ.  

Abha Town (Kingdom of Saudi Arabia): A Study in Social Area Analysis. 

(In English) by "Dr. Ismail Youssef Ismail" (2013). 
\\. 

\e.  ' �� ��� �/1�3� X1 �4��

 ����3
 &� �� �(�#2  3# . �'�3� � "

 '�( '�3�SMKZ.  
\V.  ' �T���

 9 �� � T�:
 >��
'���
 ����� !�"���  $�
 
 ��1
�	�

 ��?�

 . =�-�

 �9���

 '�(SMKZ.  
\[.   +

 >��'�

  ��3�

 !"#

 ���#�' �N� �

 &�#� 9�+�� �1 ����� . ���'

 � # X3�2 �#�

SMKZ.  
eM.  ' ��
 +3 X1 T�:
 >��
'���
 . �'�2

 '�( ����1SMKZ.  
eK.  ' ����2�

 ��'�'3

 W��

 ;'
 3 T6�
 �1
�	� !�+3� . �X3�2 �#�SMKR.  
eS.  ' ���+��

 ���

 �+( ��#
��6

 >�3�

 H4�2� . �!�(���� =� � !�(����SMKR.  
eZ.  ' ��
 �� �#�'� �1 ���6

 >��'�

 �
� ! 2 

 ����� . �9���

 '�( =�-�SMKR.  
eR.  ' ��� � � �
� ��(�-

 ��5 ����2�

 &��8
 ��1
�	�

 '�6�:
 . ���#��3 '�3�SMKR.  
eL.  ' �&� #�

 �#�'�

 X1 ' � 

 >��3�
 X#���

 �����

 . �<'�( �+( =�-�SMKR.  



 

����  

e\.  �A+��

' �&���

 �#�'� X1 ��+2

 > . �'�2

 '�( '�3� '�3� ����1SMKR.  
ee.  ' ����5  N�#� X��� ��� ��3:
 �3�

 !3�� ��� 
 1� � �� . �9�+3

 '�( '�3�SMKR.  
eV.  ' �n��( �� �#�'�� &
 #

 �"�#� X1 ��#
��6

 >� 3�

 . �X#��3

 '�3� '�6�SMKR.  
e[.   &'4��

  ��� ��

 ��E

' �9 �

 ���- �#�'�� . �!�(���� X+( !�(����SMKR.  
VM.  ' ���#� �#�'� �1 ���+��

  ���+�

 >��2��
 ��1
�	�

 '�6�:
 . �����

'�( 9��

'�(

SMKR.  
VK.  ' ��2� X1 �����

 !�2�3�

 �(
�� !�"��� . ���3�

 '�( �
'�� Y��2SMKR.  
VS.  p���5 ��(
��

 �E
�:
 �3��� ��	�' �!�#

 ��
'  . �W ��� '
?1 *�8�SMKR.  
VZ.  ' ��#�� �3#

 ����� . �O
��

 '�( ��� 9��� '�3� &�4�1SMKR.  
VR.  ' ���+8�'

 �/1�3� X1 >�1�3
�� 9�6

 !"#

 ��1
�	� . �9��
��� X3�2 '�3�SMKL.  
VL.  9��"�

 �'�2���
 �4��

  �����
 �1 >
��	�

 >��
'���
 ' �T�:
 .��'6  ����3�SMKL.  
V\.  ' ���' 6�

 ����6

 ��+��

 �1 ;�#D
 �� &'1
 

 ��
�#�

 �+��6

 & "

 . �<'�( X+( =�-


SMKL.  
Ve.  ' ��8#� �#�'� �1 �8�*�A�  ! �3�

 >���- �� "� >��3� � A#
 �#���

 !�+3�

 .'6��  ����3�

SMKL.  
VV.  ' ��2� X1 &''���

  &'�'�

 ����

 . '�3� �!�+� ' �3� �� �SMKL.  
V[.  ' ��2� X1 � ��

 
�# +A#� � '6� ���2q
 ��#���

 '�6�:
 . ���E�� X3�2SMK\.  
[M.  ' ���' 6�
�� ��( 

 �� 1 �"�#�
 ��� 
 1� � ��

 �����

 . �!�r"6

 '�3� >#� ���SMK\.  
[K.   ���#� *�#� �( ����#

 ��� 
 1� � ��

 ����:
  >
��	�

 '2�' �Y'��3 $�# . ����2 '�3�

SMK\.  

[S.   ����6

 O
 �:
 $� ���2�

 ������

 &����

)SMMM GSMKR9(' � . �9�+� �E�SMK\.  
[Z.  ' ���' 6�

 ����6

 ��+��

 O�- *��3D�� &��"

 !�� ��� 
 1� � �� . �9�+3

 '�( '�3�

SMK\.  
[R .  '� X1 &���

 'E =#6

 >��3
 ��#���

 '�6�:
 �T���

 �#�' . �XE�"

 9��
��� 9����
SMK\.  
[L.  ' �&� #�

 �#�'�

 X1 ����4�

 ������

 .�
 -

 . �<'�( X+( =�-
SMKe. 

[\.  ' �&� #�

 �#�'�

 X1 X#��

 W
�3

 . �<'�( X+( =�-
SMKe.  
[e.  

 !�+3�

 X� 
 1� � ��
���3�

 �
��

 ��E8
 ����-

 �1�3

 >
�'3#�' �.  ���2 0��

X� �' �SMKe .  
[V.  O��#�� ��F
��

 >�(�#2

  ��1�"F

 �3���

 ���( �#�+�� Y'�+"�

 �
��6

' �. ���E�� '�� 

SMKe.  



 

�� �  

[[.   $�"2

 ��(
��

 !�2�3�

 T6� �+( <��F,� 9�2"

  !4�3 X�"�#�� �'�3� �� ��-� �
SMKe.  

KMM.  �
��6

 ��3���

 �1 �/1�3� �3�

 ��3:
' �. �� �3� �� 
� SMKe.  
KMK.  "1  �
��6

 ����
���!�6

 O � X1 ���#�+
  ���( �#�+� X1' � . �� ��j  9��
��� �2�#�

SMKe.  
KMS.  ��32

  ����+6�

 >s-#�

 $�
 �  *
 8

 �
�3 %�� � �#�'��' � . �!�(���� X+( !�(����

SMKe.  
KMZ.  �

 ����6

 ��+��+
 X��	

 !3��

 �+( 9 �-

' ���' 6 . �X����

 �+( �
�2 *�1 SMKe.  
KMR.  ' �P�-

�A� �/1�3�� W���:
 �2� �
 ��"� ��

 ��+(�A

 . �N#��

 XA�
 ��8��SMKe.  
KML.  >
�'3#�

 9�-� !��-� X1 X� 
 1� � ��

 ��� '  Y��2

 =6E

 ���/�' � . '�3�

���2 �SMKe.  
KM\.  �

 W�8��
 !�"���  ��
�6

 �
��3�
�2� X1 ��
�#�

 ���) =���

  �F:
 .(' . O�1 � '�3�

 �9��
��
 '�3�SMKV.  
KMe.   =�A( ������

 ��� �1 �����6
�� T�:
 9
'���
 ������#�'X���"

 '�3� o
 '�(�   .' .

 ����� /1�3 =��(SMKV.  
KMV.   ��' 6�

 ����6

 ��+��

 X+3�� ��� X��#�

 �����

 �

 9/# 9
'�������1
�	�

 >�� +6� ' .

� +6

 �
�2 >#� 9�8� �SMKV.  
KM[.   ����	

  ��+8�'

 X�/1�3� ��� Y�8#

 ' #�� ��6� �' .9��
��� X3�2 '�3� �SMKV.  
KKM.  ' �9 �A

 TA�#�� � ��

  &�
 � ���� �+( �� ��

 ����� . ���3 '�3� O�1 � 
'� �

SMKV.   
  
  
  
  
  
  
  
  
  
  



 

����  

�3�	
 ��*
�MA	
 ��<�A	
��  

-�
��
 S.A�  
 

�����	
 "
�/H
  /��#
��T �'�/)	
 ��/	
 ��/	
 )-�
��
 S.A� S���( 

"       "       /�'
�, ��8 ��)8 ��)� �)�* )S11���	
 �11�
'( 

"       "       /V�.+ ��)
 ��/ V�
)& )�
1<	
 $111�1�H
( 

"       "       /���'�&	
 $�)�	
 ��, ��)� ) $�111�8	
���'3( 

"       "       /�W
�	
 ��, ��
��T ��/ B��' -�
�T S.A� �%, 

"       "       /��#
��T $/) ��)
 -�
�T S.A� �%, 

"       "       /�
+5 �).�3� ��)� �)�* -�
�T S.A� �%, 

"       "       /�%
� ��8 W�W<	
 ��, �)�* -�
�T S.A� �%, 

"       "       /��T ��)�K�& ��)� ��#
 -�
�T S.A� �%, 

"       "       /�.�
W	
 ��)� ��/	
 ��)8 -�
�T S.A� �%, 

"       "       /�Q, !��, �Q, X
��, -�
�T S.A� �%, 

"       "       /Y�
�M�	
 ��)� ��)� �2+3� -�
�T S.A� �%, 

"       "       /��)
 ��)
 ��</	
 �	���	
 �
�T S.A� �%,- 

"       "       /Y�
<�/	
 $��	
 ��' ��)� -�
�T S.A� �%, 

"       "      /��)� �., ��)� ��,  -�
�T S.A� �%, 

  

 ;Q11/
��	
: 

 N+�� N�4� � ��'

 ����:
 �
� 0� � ��� '

 <�8� �+2��

 >��
��

 $���
 ���72�

 ��71
�7	�

 ��6��

 &�
'�)KM[ �#�6

 �72� .��7- G '��� O '#2 

RSS '��1 '�3� G &���"

 G � A�+�  :Se[RLRLM G N��1  :Se[L\eeK.(  
 X# ���
D
 '���

: E-mail : ggeoegypt@gmail.com   

 >#��#�
 ���- �+( ���2�

 ��1
�	�

 ��6��

 $� � :www.EgyptianGS.com    
 

<†è†vjÖ]<‹éñ…<V…çjÒ‚Ö]<ƒ^j‰ù]<Käf×H<‚·]<‚é‰<äi^vK< <


