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18.3°C (except Florida: 1°C) USA Sailor and Muñoz (1997) 

18°C Spain Valor et al. (2001) 

18°C Spain Pardo et al. (2002) 

HDD: 15.56°C 

CDD: 21.11°C 
California Reiss and White (2005) 

HDD: 18.7°C 

CDD: 22°C Palermo Ardente et al. (2008) 
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London: 16°C 
Athens and London Psiloglou et al. (2009) 
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Europe Eskeland and Mideksa (2010) 
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���2� ���3� ����3( 4 4�>�� 

4 �	���0 % 4 �	���0 % 4 �	���0 % 

Y WIYW YX,XM Mh,W I,KX L,K Yh,WY YII 
W WIYX YK,WY MX,h Y,WM P,P YM,LI YII 
X WIYh WY,KM MX,L Y,LY P,L WX,hI YII 
h WIYL Wh,hK Mh,I Y,LP P,I WP,Ih YII 
L WIYP WK,IY Mh,I Y,KI P,I WM,KY YII 
P WIYi WM,MP Mh,M Y,PW L,Y XY,LK YII 
i WIYK WM,XM ML,Y Y,LW h,M XI,MY YII 

5�	���� +0,H �1,� �,1 =,� +=,� �,, 
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 ������
 �/�%�
WIYWHWIYK. 

 

  
 �%')+ ( :
 $�.!�
 *+��!)�9
���
 �� �1�'��
 2
3�&���2.��
 $�
:��
�  

���!0 �.���' 4��(�
 "+, WIYW–WIYK. 



��� � ���	
� ��	� 
�	�� ����� � ����� ���                               �      .���� ��
�  �� .���� �� �! 

�+��� 

 �1' �1�'��
 2
3�
 *+��!
 �� ��.
��
 �'����
 $�
:��
 �
���
 "�#� �,c
 >.
:�
 ��9
: ��(� "/%' �
���
 
��� $�.!�
 >���
 ���� G�# ���2.��
 �
���
 &� 
�I,KX &���� 

 D
9 
'1/� 
���WIYW ��  Y,LW D
9 
'1/� 
��� &���� WIYK e�'� ���.! 4�
�2 �!���' �
 �#.I,YW "��� 
� �0 �
'1/� 
��� &���� Yh,h .% �1�'��
 2
3�
 ?
��/ "��� D��

 &�' ?#�
�� ���5� �'!. $�! $�
:��
 �
���
 �� �/���!��
h,M % D
9WIYK &�'� 
P,P % D
9WIYX . �'!. �� ���!��
 �
(��)
 <�
�� ���� \	
.� �� �'!.�
 ����

��2.��
 �
���
' *+��!)
. 
��1� ����#�
 B�
.��
 �� �	
��
 ��9 >���
 �!
�� �#0 >.
�:�
 �����
 ���,��� 

?
:
��#) ��'��!��
�	
��
 � �./!�
 �
���
 �� �	
��
 *+��!
 4�
�2 "��� ��
, �(�'� 
Residential sector �����
 ���
 &/�� &0��, "/%� 
)
 ���.��
 ��9 A!�0 ����
��	/��� & &0 

/ &� �#����)
 ?
9
���� �#
���
 �	
��
 ��:
�. ��,�
 (Pereira & Assis, 2013) G�#�̂  �1
�	
��� �/���!��
 ?
9
���
 �'/0 ��2.��
 �
���
.  �� 4���!��
 4�
�2�
 B'! 
�� 
��: ��6 �	�

 *+��!
 4������
 �	
��
 &� ��
��
' �#� &0 &/�� 
� ��� ��./!�
 �
���
' �1�'��
 2
3�

 "'	 &� 
������ >�����
 �1�'��
 2
3�
 ?
��/ &� ��2� "	�
 ��9 �0 ���:
�.)
 ?
9
����
 
��� D�
!� ���
 4��
6�
 ��� ��	
��
 ��9 ��
.���
 >���
 �!� ���!��
 ����/#�
 ?
!!@��


�:� 
�221�� "�� ��.�
'���
 "�
�1�
 &� �9� ��,
.��
 ���6�
����#��
 D:# 4�!�
� �",��
� 
 ��!
!0 "�
�9 
��/��#�+��!
 *��
 �� �	
��
 �
� �./!�
 (Santamouris et al., 2007). &�� 

 *+��!
 �� A	����
 ��.�
 D:#� �	
��
 �
��' ���!��
 ���,��
� 4�
�_
 ?
!!@� *
��  &g� D�
 2
3�
 4�9 >
'!� ��2.��
 �1�'��
– �,
.� 
��1' – �� 4�
�2�
 ��� ����� ��9 "�1�
 "1:� 

 �	
��
 ����� �� A	��� ��T 
2:9 G��# &�� "�#� 
�/ �
��!� 
��0 �1�'��
 2
3�
 *+��!


���T� ��:
�._
 ?
9
����   . 

 

1&+ ��R'�� PQR��6���9#��	  � �>��5�� ��O� D���" !3��� T�:Q
	N�	R��:  
 �� &�
'��
 �!
�� �.9 
��6#+� &/�� �9�.�� ��.�2 �
�.0 ��:� 4�9 ?
!
�� ?#��0

�����
 ���!��
 ��9 �
�! ��(��,��
 
�9
�.Z' �	
��
 *+��!
��9�'!�
 �0 �$��%�
 �0 � �0 
$�.!�
 ��# �0 ����(�
 . ��� �"�
�1�
 &� �9��:� ��� �� &�
'��
 
�� �!(�̂ 
� [4�
9�

����4�5
!�
 ��,
.��
 ���6�
 
�� . &/�� ���
 ��,
.��
 ?
��3���
 D�0 �#0 4�
�#�
 �:�� "����
���(�
� $��%�
 ���!��
 ��9 [��
, ��	
��
 *+��!
 ��9 >���
 &�
'� ��!(� 
��+, &� .

 "+, &� &/�����!
� ��9 >���� ���(�
� $��%�
 �
!��
 �1�'��
 2
3�
 �.��� �� ���!0 



                     ��'�(
� ��)��*+� �%,�                                   �%,�)./(��(
� ) 12 (#�3#  4544 

�+�+� 

9 ��1��
�� $0�
 D
1�
 ���% ��2� �
�*+��!)
 
�' ��    >���
 �0 "�#�
 4��� G��# �#
*+��!)
 ;
(,.
' D!�� ���
 *��� ���	�
 . "/%' �
���
 
�� 4�
�  �� ���9
(' *�� D�
!��

&
��' B�1�� 
��� [��
, �"��0  ��,d ��  ��% &� &�
'���
 >���
 ��'��� ���
/ ?
�
��  ��:�
�  "�� &��"'
���
 >���
 �!� �	
��
 -
�.  ��
(/ D�1' ��'��� ?
�20 G��# A.��� ��,d � .

 4�
�  ��, &g� D� &�� D
6.�
&�/� &0 >:� $2
3�
.2
��� 
�
�� �"
�#�
 4��� A�  ���
� �
�!�5� "/%' ��,
.��
 ?
��3���
 ��9 
����' �	���. 

 "��: <���)h (�
&�
'����(�
� $��%�
  )
3�
 *+��!�1�'��
 2) D &����X(�.��� ��  
 ���!0 4��(�
 "+,WIYW–WIYK �:�� ��
.1� ����(�
� ����%�
 ?
�!����
 ��  ��
�  �

 ������
 4�
�#�
)°V ( 8
���
 �9�!�)D//V ( ��'!.�
 �'����
�(%). "/% &�'� 
�/ )X (
�
!��
 $��%�
������
 4�
�#�
 �:�� &� "/� ) °V(1�'��
 2
3�
 *+��!
�  � ��9
���
&� 
�2.��
 �)0 ( $�
:��
�)>( ' 4��(�
 "+, ���!0 �.���WIYW–WIYK. ���,�� "�#�
>���
 �0  

�1�'��
 2
3�
 ��9)Y( �+�,
'��
 ?
9
���
 �/���! 7�m &9 �2��� \5
�, �
�	 "/� &� *��� 
��,�
 ?
9
���
 .9
���
 &� "/ �� ���(�
� $��%�
 &�
'��
 "�
.� D�� ��!� 
�� ��2.��
 &�

"�(.� "/%' $�
:��
� . 
 "��: &� ��6�)h ( "/%�)X (�1�'��
 2
3�
 ��9 >���� $�.!�
 �!����
 &0 �.��� �� 

���!0 4��(�
 "+, WIYWHWIYK e�' WX,PWD &���� X) Mh,W (% �#.� ���2.��
 �
���
 ��
Y,hLD &���� X) L,K (% ��  "�� ��
�:g' �$�
:��
 �
���
 ��WL,Ii&���� D X . e�' �	�

 &�9
���
 �� *+��!+� $��%�
 �!����
W,IMD &���� X &�' �92�� �Y,MiD &���� X �� 
 ���2.��
 �
���
I,YWD &���� X$�
:��
 �
���
 ��  . 

&�
'��� *+��!
 �1�'��
 2
3�
  D
1�
 �
�� ��9�,c ��% &� �
���
 �� ��
, �(�'� 
 "/% <��� 
�/ ��./!�
)X .(
 &� ��'�� ��  V
!�
 �� �21� &�
'��
 
�� &0 �5�'��
 \#(�

 ���
� �������
 4�
�#�
 �:��� ����%�
 ?
�!����
 &�
'�F��1 ���#� �� D/#���
 �!�5��
 "�
1�
 
*+��!
 ���/�1�'��
 2
3�
  �.��� �� ���!0. 

RRRRRRRRRRRRRRRRR 
)5( 78
9 :"% ;"��
� <�����
 =���
� >�?"�@� ��
>�	**!@�#  A( B�C D�E $�E
� 

-?"�@#
 F��#
 GH IJ�
 K���#
 L� �7�&C =���
 �� �����
 �M���
. 978
 �&�C� 

=��"� :(AN���
+ O!C ��� $P�QR �%�� �� B��C 
�H $���S�
 O��� $�QTA�Q�� �UV�C �7(  

F!@	� �!NWO���
  . �UV�C�;"��
�%�XY L !( D�E �� �C��Z �� ���[� �� $� �7(  �UV�C

�C!

 F
!ER��. 



��� � ���	
� ��	� 
�	�� ����� � ����� ���                               �      .���� ��
�  �� .���� �� �! 

�+�0� 

 �	�3)1 ( :�
&�
'����(�
� $��%�
  ) ��,
.��
 ?
��3���
 ;1'� �1�'��
 2
3�
 *+��! 
�.��� ��  ���!0 4��(�
 "+,WIYW–WIYK. 

 
 PQR���U�5-�� 

���2���* 
 PQR��� U�5-��

���3���* 
 W	�����

�2����  �	���
40 

% 
 �	���

40 
% 

 !3��
 D���"��

 !��	���

 N�	R��
)°
(** 

 !3��
�"�� D��

 !��	���

 C5��
 A�B�

)°
(*** 

 !�	5���
 !���2��

(%)** 

 !
��
 Y�����

)4%/
(** 

�'�!�� W,YL M,Y I,YX K,i YX,i YP,L LM,Y Yh,M 

��
.� W,ih YY,P I,Yi YY,M YW,X YL,i LL,I YX,I 
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�'� W,LX YI,i I,YY i,L Yh,P YK,M hi,W Yh,I 

�9K N��'�� �,10 0�,1 ,,1� +�,, �0,H ��,� =0,� �0,� 

V�
� W,XW M,K I,YW K,X YK,I WX,i XM,h YP,h 

"��'0 W,WY M,X I,YX M,W WX,i WP,M XW,P YP,I 
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� W,IL K,i I,YX M,W Wi,K XX,Y XY,Y YL,i 
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�9K )�9�� 1,=� ��,1 ,,0+ ++,� 0�,1 01,H 0=,� �=,0 

�'��'! Y,Li P,P I,YY i,X WK,W XW,Y hY,K YP,P 

�'��/0 Y,PK i,Y I,YY i,K Wh,K Wi,X hP,X Yh,P 

�'���. Y,iK i,L I,YW K,Y YM,M WX,i LX,P YX,P 
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***��9��� :USGS, Terra MODIS images. 
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The Role of Climate in Managing and Planning the Energy 

Sector of Egypt: A Case of the Natural Gas Sector  

of Assiut City 
 

ABSTRACT 
 

Owing to the crucial importance of the energy sector in Egypt, the study 

aims to analyze the monthly and seasonal variations of natural gas consumption 

in Assiut City and to explain these variations based on the prevailing climatic 

conditions, i.e., air and land surface temperatures, water surface temperature of 

the Nile River, wind speed and relative humidity. The research also seeks to 

utilize this relationship to optimize the management and planning of the energy 

sector through identifying the temporal behavior of the energy demand, the 

related peak loads, and building a predictive statistical model to estimate the 

expected demand for natural gas according to the potential atmospheric 

conditions. We relied on diverse datasets of natural gas consumption, climate 

variables, and Terra MODIS and Landsat8 OLI/TIRS imageries. The heating 

and cooling degree days were used as indicators of heating and cooling 

requirements. A final treatment focused on the future demand for natural gas 

considering the changes in temperature and relative humidity. The results 

revealed that temperature is the main forcing factor of the natural gas demand, 

as a strong inverse birelationship was detected within the residential sector (R = 

-0.85 and confidence level = 99%). A less strong relationship (R = -0.56) with a 

lower confidence level (95%) persisted in the commercial sector. Neither the 

relative humidity nor the wind speed was shown as major determinants. The 

analysis also showed that a tri-variable model (air temperature, relative 

humidity, and heating degree days) is the best for predicting the residential 

demand for natural gas and the relevant loads. The model can be used to predict 

96% of the demand with a confidence level of more than 99%. This provides a 

quantitative assessment of the expected loads and their spatio-temporal 

variation. Accordingly, the governmental authorities can plan the energy 

production and manage their facilities in response to these expected loads. It is 

recommended that the integration between the local-to-global meteorological 

services and the economic systems in Egypt is a crucial need to achieve the 

optimal operating efficiency, and to avoid the various shortcomings that may be 

experienced as a result of the absence of that integrative view. 
 
Key Words: Energy demand, Natural gas, MODIS, Landsat-8, Heating degree days, Predictive models, 
Assiut City. 


