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No. Satellite 
Sensor 

ID 
Format Data Set 

Acquisition 

Date 
Use 

1 MSS GeoTIFF 
Global 
Land 
Survey 

15-May-79 

2 TM GeoTIFF 
Global 
Land 
Survey 

6-Jan-87 

3 ETM+ GeoTIFF ETM + Pan 10-Apr-01 

4 

Landsat* 

TM GeoTIFF 
Global 
Land 
Survey 

25-Feb-11 

5 Sentinel-2** MSI GeoTIFF 
Multi-
Spectral 
Instrument 

1-Jan-18 

Built up area 
classification 

6 ASTER * DEM GeoTIFF 
ASTER 
Global 
DEM 

17-Oct-11 
Digital 
Elevation 

*   http://earthexplorer.usgs.gov 
** https://sentinel.esa.int/web/sentinel/sentinel-data-access 
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���� 7&�	��� 9
��* ��* +)����� ����'���� ���������� ������� -+������� 78
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 ���) Hald, 

2009, p. 65( !
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 ������� JO��	�� �/%�� � �" R�O� (���� -�8	�� ����� ��� ������� ���8� ��� 4�#��

�������
���� �) Jenks and Burgess, 2000, p. 3.(  
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)Bentley, 1990, p. 67( &��
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���� ��� ��	�"��� (�� &��
�� �	��� ���&�8� !KLMK)  �"#MY( ����� 
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 C�� -��&�8� �" ����� �����* �� ?�
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�� �5
� ����� �  
�0	��� 3�8��� ��������� L,N% !���� ��� 7
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("K� ��"� ��  �	�. �  ������� ��&�8� ��5� ��� �  - �� �5. Y(" /("K.  
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����� ������ ��%���� 3�"
��� ��� ������� 78�� >��5 ���.�
 �"�#�� ����� �	�"��� ������� ��8��&� (��%���� +	� 6#"�� �"�� �� �,� -7
&�� �"�#�

network analysies �"�# ��� ������� 
0�	��� ��� ��5/��� ?�	� +�/% �� �"�� !O�� �
 +��8��&� ��. ��� ������� (� �5� -����8�� 7
&��)� ������� �8&	��� ����service area( -

 �� T��� ��"
�"#�� )MN -MZ- M_(.  
 �������� ��
,���� ����� ��� ���0��� ��
��B�� ��������� ����%�� �� �"� �)8��&� (� �5�
 (5
 �"#�� T���� -7
&�� �"�#� �)�5/� >��5� ��&8	 ��
,�� ��* =

� (��%��� �&�
% � 

)MN (��� ��5�&	�� �  ��������� ���%�� ������� ��5�&	�� 3��� (� �5� -��������� ����%�� ����
 �� 9������ ��5�&	��NLL ��* KLLL7
&�� �"�#� ���� ������� ���% 3
5
 �
�� � �.  
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�0	��� 3�8��� ��������� ���� ( �5
� 7�&	�� ��� ��������� ���%��� �)��&<� (��

 ��NLL ���&�8� �  ��	���� ���"�� ����� �����A +�  ��5� !O�� �5��� �  -�
�� �
� =��
�� ���". �� 7�&	�� ��� ��������� ����%�� ��&<� C�� �� �������NLL 

 �� �5. ��*MLLL�
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 (�� &��
�� �	��� � KLMK.  
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�� ���". ���&�8� �  7&�	� ��� �
���.  
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(�� KLMK.  
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���� ������� �� 
��"�� S
��� R�O �. �� (A
���� -3��
��� ��� �* ������
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"  ��� ?�	� -��"��� 6����� 3�"
���� ������ 
���� ��	��� ��� ���5 �5/� >"�� ���. +	.
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���� �����%���� �  ���%�� 7&�	�� ��0���.  
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�#� ��")\ ( �����%��/� ���%�� 7&�	�� ��0��� 2%� ��� 
�* ���0��� ��
��B� ���&�8��� �  ��	"��� 7&�	��� O������ �  9
,���� >�	 
�
���� �

 ���&�8��� 3��
� ��" ��� -��
���� ����%��� ��&<��� �  ���. 2
 � 3�	 ��� (�5
�ٕ
 ��0� ���	 ��� �"
����� ��&�8� �O����� C�� -7�� ��� 6��%� �5MLL % � 

�� �����
� +������ ���� ����� ��
��B� ����%�� 
08��� ��
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 ������ ����%��� �"����) ����
��� -��
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#'���  4��� (����
 ���	 F���
� (��� �O" -���"�� J���	� �	����� � ��" F���
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���� ������ �����5 �� 4 
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�
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(Poh-Chin Lai, 2018, p. 465) 
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#'� ���5 e��
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� (��
�A��M ���" ���8�� �:� (���� 4� -
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�5� -��	�"��� 9����� �� 
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� ���	�� ��� �����%��B� ��. O������ ��* 
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�0�� �� 
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�#� ��	��M ���� T��� ��"� -�� . ����� ������� (��� �� �,� �����%���� F�	� ��* 

)^ (&��
�� �	��� ���&�8� !���� ��� �������� �����5 >��8� ��
#'��� �� ��	��� 3��� (� �8 .  
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Spatial Variation of Morphological Characteristics and 

Sustainability in Rabat: Using Geographical  

Information System 

 
ABSTRACT 

 
Urban morphology is a study of human settlements’ form, structure, and 

transformation. Morphology analysis implies designing an urban form of the 
urban structure physical and spatial components. This paper attempts to analyze 
urban morphological characteristics in Rabat, the administrative capital of 
Morocco. GIS and remote sensing techniques are used to extract quantitative 
measures of sustainability. The available official map is updated with the aid of 
remote sensing and Geo-referenced satellite images. The spatial variations of the 
urban form characteristics such as street network, building density, and land 
uses are analyzed with the aid of GIS. This would help to investigate the 
possibility of creating a sustainable city in Rabat, or even one of its provinces.  
The results, based on 6 provinces of Rabat, show spatial variations in the urban 
form maintained by numerical results and graphical illustrations. Ancient 
compact provinces have implications on sustainability development due to their 
settlement density, service accessibility, and well-adjusted land use mix. On the 
other hand, modern provinces, are potentially sustainable, from recreation and 
human comfort perspectives in addition to planned urbanization opportunities. 
 
Key Words: Morphology, Urban form, Land use, Spatial analysis, Service areas, Urban 
sustainability, Network analysis, GIS. 

 

 
 




