
���������	
��
�����������
���������	

��������	
�����

�����������	�����������	��	���	����	�����	��	�������	��������

��������
��������

��������	
�����	����� 	�����������	�����������	��	���	����	�����	��	�������	��������!	��"�����	
�������	#��������	��	$�%%�������%!	

&���	�������	��	���������	��	����'((�������!��%!�"!�)(�%(������(�*+,�(

&��	#��������	���������	��	�	%�-����	"����"����	��	���	������"�	������	��	���
#���������	���������	��	.���	/""���!	0����-��	��%	1����	��-���	���	���	�����
��	����	����	���	�������%	�	���	��%���%���	������	��%(��	�����	"����-��	�2����!
#����	��	�""���	����	�����	����	��	"���-�3	"�����	��	����	��4�	�����	-�������
"��	��	�����%�"�%�	%������%	��	��������%	��%	-����	��	����%	�������	��	��
������	��	��%���	���	��������	������"�	��	���%�	�%�"�������	��	���5���5������
��������	2������	�����	����������	��	"���-��	�����%�%'

� &��	��������	�����	��%	����	������-�����"	%������	��	"��%���%	��	��	"��3
� /	�������)	��%(��	#�6	��	��"��%�%	���	���	���-����	����%���	��-�3	��%
� &��	"������	��	���	"���-�%	��	��	2�!

7��	����	������������	��"��%��-	���	����"	��%	����������	���"�%����	������
"����"�	���	���������	&���	��'	
!������48��%!�"!�)!

����'((�������!��%!�"!�)(



 

              SUSTAINABLE DEVELOPMENT OF THE NILE RIVER    

                                                           

                                                        AT 

  

                                   GREATER      KHARTOUM     

 

 

 

                                   ELTAYEB IBRAHIM ELMADIH IBRAHIM   

 

 

 

 

 

 

                             A thesis submitted to the University of Huddersfield  

                                      in partial fulfillment of the requirements for  

                                               the degree of Doctor of Philosophy  

 

 

 

                                                          November  2011  

                  

 



2 
 

List of Contents 

Tables of Contents …………………………………………………………….................... 2 

List of Tables ………………………………………………………………….................... 15 

List of Illustrations ……………………………………………………………................... 17 

List of Photographs …………………………………………………………...................... 20 

Appendices …………………………………………………………………....................... 20 

Bibliography …………………………………………………………………..................... 

Acknowledgement …………………………………………………………........................ 

23 

24 

Copyright Statement …………………………………………………………..................... 25 

Abstract ……………………………………………………………………......................... 26 

CHAPTER 1: Research Methodology          

I: 0 Introduction ……………………………………………………………........................ 27 

1:1 General Introduction about the Study Area....................................................................  27 

1:2 Statement of the Problem................................................................................................ 29 

1:3 Statement on the Scope of the Thesis.............................................................................. 30 

1:4 Aims of the Study..........................................................................................................          

          1:4:1 Stabilization of the Nile River Banks ………………………...............  

31 

31 

         1:4:2 Sustainable Development of the Nile Shores....................................... 31 

1:5 The Research Hypotheses ………………………………………………...................... 32 

1:6 Research Method.........................................................…………………........................ 33 

1:7 Stage One: Data Collection ……………………………………………........................ 34 

                  1:7:1 Collection and Collation of Existing Data related to study area.......... 34 

                  1:7:2 Data Collected from Survey and Observations..................................... 34 

                  1:7:3 Data Collected from Cairo in Egypt as Similar Case Study................... 35 

1:8 Stage Two:  Guidelines for Sustainable Development ……………….......................... 35 

1:9 Stage Three:  Plan Making Process ……………………………………….................... 36 

1:10 Stage Four: Evaluation Process.................................................................................... 37 

1:11 Stage Five: Implementation Process............................................................................. 37 

1:12 Organization of the Thesis........................................................................................... 37 



3 
 

1:13 Research Framework …………………………………………………....................... 40 

1:14 The Research Output..................................................................................................... 42 

1:15 Intended Contributions to Knowledge.......................................................................... 42 

1:16 Conclusion.................................................................................................................... 43 

Total Chapter Words including Tables (4029)  

CHAPTER 2: Historical Background  

2:0 Introduction ……………………………………………………………….................... 45 

2:1 Nile River …………………………………………………………………................... 45 

2:1:1 Blue Nile ………………………………………………………..................... 49 

2:1:2 White Nile ………………………………………………………................... 50 

2:1:3 Main River Nile ………………………………………………...................... 51 

2:2 Role of the River Nile in Ancient Civilizations …………………................................. 52 

2:2:1 Egyptian Civilizations ………………………………………….................... 53 

2:2:2 Sudanese Civilizations ………………………………………….................... 55 

2:3 History of Greater Khartoum ……………………………………………..................... 57 

2:4 Planning Policies Applied to the Study Area in National and Local Strategy............... 60 

2:4:1 Kitchener Master Plan 1898............................................................................. 60 

2:4:2 Macklin Master Plan 1908...............................................................................  60 

            2:4:3 The Structural Plan of Khartoum 1958............................................................  61 

2:4:4 The Structural Plan of Khartoum 1976............................................................ 64 

2:4:5 The Structural Plan of Khartoum 1992............................................................ 67 

2:5 Summary of Chapter Two...............................................................................................   70 

Total Chapter Words including Tables (4595)  

CHAPTER 3: Data about Current Situation of the Study Area - Shores  

3:0 Introduction..................................................................................................................... 71 

3:1 Overall Drivers of Development in the Study Area......................................................... 71 

3:1:1 World Famous................................................................................................... 72 

3:1:2 Prime Location.....................…………………………………............…….... 72 

            3: 1:3 Facilities ..................................……………………………………............... 72 

3:2 Sudan General Economy................................................................................................. 73 

            3:2:1 Economic Overview......................................................................................... 73 



4 
 

3:2:2 Economic Structures.....………………………………………………........... 75 

3:2:2:1 Agriculture ...................……………………………………............ 75 

3:2:2:2 Industries .......................……………………………………........... 76 

3:2:2:3 Services ...................................………………………………......... 76 

3:2:3 Gross Domestic Products GDP........................................................................ 76 

3:3 Current Social Situations....................…………………………………………............ 78 

           3:3:1 Demographic Characteristics.....................…………………………............... 78 

           3:3:2 Age Structure ..................................................…………………………......... 78 

           3:3:3 Public Services .......................................................…………………….......... 79 

                        3:3:3:1 Telic Communication Systems  .....................……………….......... 79 

3:3:3:2 Electricity .....................................................………........................ 79 

3:3:3:3 Transportations ...........................................................………......... 79 

3:3:3:4 Human Health ...........................................................………........... 81 

                        3:3:3:5 Educations.........................................................................................   81 

3:4 Current Environmental Situations................................................................................... 83 

3:4:1 Natural Forces.................................................................................................. 83 

            3:4:2 Disposal System .......................………………………………………........... 85 

            3:4:3 Infrastructures ................................…………………………………............. 87 

            3:4:4 Pollutions ..................................……………………………………….......... 87 

           3:4:4:1 Pollution to the Nile River Water………………………….............. 88 

3:4:4:2 Types of Pollution in the Nile River................................................. 88 

3:4:4:3 Pollution from Local Sanitation System........................................... 89 

3:4:4:4 Pollution from Cars........................................................................... 89 

3:5 Location and Divisions of the Study Area...................................................................... 90 

3:6 Survey Results of the Existing Land Uses in the Study Area.........................................  92 

3:7 Blue Nile Survey Results................................................................................................ 95 

            3:7:1 Shore and Riverfront 1 .........................................……………………........... 98 

            3:7:2 Shore and Riverfront 2........................................................……………......... 99 

            3:7:3 Shore and Riverfront 3..................................................................................... 100 

            3:7:4 Shore and Riverfront 6..................................................................................... 102 

3:7:5 Shore and Riverfront 13................................................................................... 102 



5 
 

3:7:6 Shore and Riverfront 14................................................................................... 104 

3:8 White Nile Survey Results.............................................................................................. 105 

3:8:1 Shore and Riverfront 7.................................................................................... 108 

            3:8:2 Shore and Riverfront 8..................................................................................... 110 

3:8:3 Shore and Riverfront 15................................................................................... 112 

3:8:4 Shore and Riverfront 16................................................................................... 113 

3:9 Main Nile River Survey Results..................................................................................... 116 

3:9:1 Shore and Riverfront 9.................................................................................... 118 

            3:9:2 Shore and Riverfront 11.................................................................................. 120 

3:9:3 Shore and Riverfront 12.................................................................................. 121 

3:10 Confluences at Tuti Island Survey Results................................................................... 123 

3:10:1 Shore and Riverfront 4................................................................................... 125 

3:10:2 Shore and Riverfront 5.................................................................................. 126 

3:10:3 Shore and riverfront 10.................................................................................. 126 

3:11 Summary of Chapter Three........................................................................................... 127 

Total Chapter Words including Tables (10328)  

CHAPTER 4: Theory of Sustainability  

4:0 Introduction ……………………………………………………………….................... 128 

4:1 General Theories of Sustainability and Sustainable Development................................. 129 

             4:1:1 Environmental Issues...................................................................................... 131 

             4:1:2 Economic Issues.............................................................................................. 133 

 4:1:3 Social Issues.................................................................................................... 134 

4:2 The 21 UN Local Agenda................................................................................................ 135 

4:3 Land Uses........................................................................................................................ 138 

4:4 Elements of River Habitat Sustainability........................................................................ 139 

4:4:1 Background Measurements.............................................................................. 140 

4:4:2 Spot-Check Measurements............................................................................... 140 

4:4:3 Once-Only Measurements................................................................................ 140 

            4:4:4 Cumulative Measurements............................................................................... 140 

4:5 Sustainability and the Use of Materials........................................................................... 141 

4:5:1 Indices Describing Materials............................................................................ 141 



6 
 

         4:5:1:1 Bank Materials.....................................................................................  142 

         4:5:1:2 Bank Protections.................................................................................. 142 

            4:5:2 Indices Describing Physical Habitat Features................................................. 143 

                     4:5:2:1 Flow Types........................................................................................... 143 

         4:5:2:2 Habitat Features.................................................................................... 144 

         4:5:2:3 Banks Profiles...................................................................................... 144 

            4:5:3 Indices Describing Vegetation Features........................................................... 144 

         4:5:3:1 Bank Face and Top Structure............................................................... 144 

                       4:5:3:2 Channel Vegetation........................................................................................ 145 

         4:5:3:3 Pollution Measurements....................................................................... 146 

4:6 Methods of Assessing Urban Development.................................................................... 146 

            4:6:1 Environmental Impact Assessment EIA........................................................... 147 

4:6:2 Strategic Environmental Assessment SEA....................................................... 147 

4:7 Summary of Chapter Four............................................................................................... 149 

Total Chapter Words including Tables (6803)  

CHAPTER 5: Cairo, Egypt (as Similar Case Study) and Other Cases  

5:0 Introduction ……………………………………………………………….................... 151 

5:1 Selection of Cairo as similar case study …………………………………..................... 152 

5:2 Historical Backgrounds about Cairo ……………………………………...................... 154 

5:2:1 Old Cairo before Islam …………………………………………....................               155 

5:2:2 Cairo after Islam ………………………………………………...................... 156 

5:2:3 Modern Cairo Transformations .................................................……….......... 158 

5:2:3:1 Cairo Transformations within the 19th Century............................... 158 

5:2:3:2 Cairo Transformations within the 20th Century.............................. 160 

5:3 Divisions of the Nile River Shores in Greater Cairo.......................................................   163 

5:4 Current Activities on the Nile Shores and their Riverfronts in Cairo............................. 166 

5:4:1 Mix Used Activities........................................................................................     166 

5:4:2 Service Activities............................................................................................. 166 

5:4:3 Urban Residential Areas for different economic groups................................. 166 

5:4:4 Industrial Activities.......................................................................................... 167 

5:4:5 Rural Activities................................................................................................ 167 



7 
 

5:4:6 Agricultural Areas Activities........................................................................... 167 

            5:4:7 Recreational Areas Activities...........................................................................   167 

5:5 Role and Values of the Nile River in Sustainable Development for Cairo.................... 167 

5:5:1 Environmental Values...................................................................................... 168 

5:5:2 Recreational Values......................................................................................... 168 

5:5:3 Visualization and Beautification Values..........................................................     171 

5:5:4 Tourism Values................................................................................................ 171 

5:5:5 Economic Values............................................................................................. 172 

5:5:6 Greenways System Values.............................................................................. 172 

5:5:6:1 Goals of the Greenway System in Cairo.........................................    172 

5:5:6:2 Potentialities of the Greenway System in Cairo............................... 174 

5:5:6:3 Elements and Components of Greenway System in Cairo............... 174 

5:6 Development of the Nile Riverfront in Greater Cairo.................................................... 176 

5:7 Development of Potential Shores in Greater Cairo......................................................... 178 

5:7:1 Development of the Nile Riverfront at Asr Alnabi.......................................... 178 

            5:7:2 Development of the Nile Riverfront at Sialat Al Rwada................................. 182 

5:7:2:1 Potentialities of the Study Area........................................................ 182 

5:7:2:2 Main Problems in the Study Area..................................................... 182 

5:7:2:3 Main Recommendations for the Study Area..................................... 183 

            5:7:3 Development of the Nile Riverfront at Rwdat Al Farag.................................. 183 

5:8 General Observations of the Author............................................................................... 186 

5:8:1 Water Management of the Nile River.............................................................. 186 

5:8:2 Sustainable Protections of the Nile River Shores............................................ 187 

5:8:3 Accessibility to the Nile Riverfront................................................................  190 

           5:8:4 Skyline of the Nile Riverfront in Greater Cairo...............................................  192 

5:8:5 Pollution to the Nile Riverfront in Greater Cairo............................................  194 

5:8:6 Good Utilization of the Nile Riverfront........................................................... 196 

5:9 Examples of Other Case Studies in the World.................................................................  198 

5:9:1 Dubai Waterfront Development.......................................................................  198 

5:9:2 Shanghai Waterfront Development.................................................................. 199 

5:9:3 Suzhon in China Waterfront Development......................................................  201 



8 
 

5:9:4 City of Malmo in Sewed Waterfront Development......................................... 202 

5:9:5 Wenatchee in China Waterfront Development................................................. 203 

5:9:6 New London Waterfront Development............................................................ 204 

5:9:7 New York Waterfront Development................................................................. 205 

5:9:8 Kotshing Waterfront Development................................................................... 207 

5:9:9 Kuala Lumpur in Malaysia Waterfront Development......................................  208 

5:9:10 Toronto Waterfront Development................................................................... 209 

5:9:11 Karachi in Pakistan Waterfront Development................................................ 210 

5:9:12 California Waterfront Development...............................................................  211 

5:9:13 Washington Waterfront Development............................................................  211 

5:9:14 Sharjah In United Arab of Emirates Waterfront Development......................  213 

5:9:15 Tokyo Waterfront Development..................................................................... 214 

5:9:16 Paris Waterfront Development....................................................................... 215 

5:9:17 Oklahoma City Waterfront Development...................................................... 217 

5:9:18 Chongqing in China Waterfront Strategic Plan..............................................  218 

5:9:19 Bainbridge Island Waterfront Development.................................................. 219 

5:9:20 Niagara Waterfall Development.....................................................................  220 

5:10 Summary of Chapter Five.............................................................................................. 221 

Total Chapter Words including Tables (7531)  

CHAPTER 6: Methods of Stabilization Nile Banks  

6:0 Introduction ……………………………………………………………........................ 222 

6:1 Main Factors Affecting Protection of the Nile River Banks ………….......................... 223 

6:1:1 Environmental Factors ………………………………………….................... 223 

6:1:1:1 Hydrology, Morphology and Geotechnical of the Nile River..........  223 

6:1:1:2 Flooding …………………………………………………............... 223 

6:1:1:3 Mudslides ……………………………………………..................... 224 

6:1:1:4 Erosions ……………………………………………….................... 225 

6:1:1:5 Infrastructures ………………………………………...................... 225 

6:1:2 Economic Factors ……………………………………………….................... 226 

6:1:2:1 Economic Situations ………………………………….................... 226 

6:1:2:2 Landownership ………………………………………..................... 227 



9 
 

6:1:2:3 Local Materials ……………………………………….................... 227 

6:1:3 Social Factors …………………………………………………...................... 228 

6:1:3:1 Legislations …………………………………………...................... 228 

6:1:3:2 Local Skills …………………………………………...................... 229 

6:2 Protected Shores of the Nile River in Greater Khartoum......................…..................... 230 

6:2:1 Shore 3..................................……………………………………................... 230 

6:2:2 Shore 7 .............................................................………………………........... 230 

6:2:3 Shore 9 ......................................……………………………………….......... 230 

6:3 Methods of Stabilization Blue Nile River Banks............................................................ 231 

            6:3:1 Shore 1..............................……………………………………………........... 235 

6:3:1:1 Concrete Walls Method.................................................................... 235 

6:3:1:2 Concrete and Bricks Walls Method..................................................  236 

            6:3:2 Shore 2..........................................................…………………………........... 237 

            6:3:2:1 Timber or Wood piling Method..................................................... 237 

6:3:3 Shore 3........................................................................................................... 238 

6:3:4 Shore 6.............................................................................................................  238 

6:3:4:1 Concrete Walls Method.................................................................... 238 

6:3:4:2 Concrete and Bricks Walls Method................................................. 238 

            6:3:5 Shore 13...........................................................................................................    239 

6:3:6 Shore 14........................………………………………………………........... 239 

6:3:6:1 Concrete Walls Method..................................................................... 240 

6:3:6:2 Concrete and Bricks Walls Method.................................................. 240 

6:3:6:3 Timber or Wood piling Method....................................................... 240 

6:4 Methods of Stabilisation White Nile River Banks ………………………………......... 241 

6:4:1 Shore 7............................................................................................................. 244 

6:4:2 Shore 8.......................................……………………………………….......... 244 

6:4:2:1 Raking Bricks or Masonry Walls Method........................................ 245 

6:4:3 Shore 15........................................................................................................... 245 

6:4:3:1 Raking Bricks or Masonry Walls Method........................................ 246 

6:4:3:2 Masonry on Dry Pitching Earth Embankments ................................ 246 

6:4:4 Shore 16...........................................................................................................  247 



10 
 

6:5 Methods of Stabilisation Main Nile River Banks........................................................... 247 

6:5:1 Shore 9............................................................................................................. 250 

6:5:1:1 Concrete Walls Method.................................................................... 250 

6:5:1:2 Concrete and Bricks Walls Method.................................................. 250 

6:5:2 Shore 11........................................................................................................... 250 

6:5:3 Shore 12.......................................................................................................... 251 

6:6 Methods of Stabilization Confluences Banks at Tuti Island......................................... 251 

6:6:1 Shore 4............................................................................................................. 251 

6:6:2 Shore 5............................................................................................................. 252 

6:6:2:1 Concrete Walls Method................................................................... 252 

6:6:2:2 Concrete and Bricks Walls Method.................................................. 252 

6:6:3 Shore 10...........................................................................................................  253 

6:7 Summary of Chapter Six................................................................................................. 253 

Total Chapter Words including Tables (7591)  

CHAPTER 7: Guidelines for the Nile Riverfront Development  

7:0 Introduction....................................................................................................................     255 

7:1 Main Indicators for Sustainable Development of the Nile Riverfront............................      256 

7:1:1 Environmental Indicators...............................................................................     256 

7:1:1:1 Banks Stabilization Methods............................................................ 257 

7:1:1:2 Traffic System.................................................................................. 257 

7:1:1:3 Accessibility..................................................................................... 257 

7:1:1:4 Flexibility......................................................................................... 258 

7:1:1:5 Potentiality of the Greenway System in Greater Khartoum.............  258 

7:1:1:6 Skyline of the Nile Riverfront...........................................................   259 

7:1:1:7 Blue Way of the Nile River.............................................................. 259 

7:1:1:8 Improving of General Environment in Greater Khartoum...............  260 

7:1:2 Economic Indicators....................................................................................... 261 

7:1:2:1 Increase in Land Value..................................................................... 261 

7:1:2:2 Changes of Uses in Lands................................................................. 262 

7:1:2:3 Contributions to local and National Economy.................................. 262 

7:1:3 Social Indicators............................................................................................... 263 



11 
 

7:1:3:1 Satisfaction of Population Needs......................................................� 263 

7:1:3:2 Improvements in Social Services.....................................................     263 

7:1:3:3 Improvements in Social Health.........................................................    264 

7:2 Proposed Development Plan for Nile Traffic System..................................................... 265 

7:2:1 Main River Station........................................................................................... 265 

7:2:2 Sub Main River Stations.................................................................................. 265 

7:2:3 River Stop Stations.......................................................................................... 266 

7:3 Proposed Development Plan for Grey Way Traffic System............................................ 269 

7:4 Proposed Development Plan for Cornice and Greenway System .................................. 271 

7:4:1 Main Attractive Points..................................................................................... 271 

7:4:2 Sub Main Attractive Points.............................................................................. 271 

7:4:3 Attractive Points............................................................................................... 271 

7:4:4 Cornice............................................................................................................. 272 

7:4:5 Greenway Routes............................................................................................. 272 

7:4:6 Footpaths.......................................................................................................... 272 

7:4:7 Mix Used Urban Elements............................................................................... 272 

7:5 Proposed Development Plan for Zoning Areas in Greater Khartoum............................. 274 

7:6 Potential Shores and Riverfronts of the Nile River in Greater Khartoum...................... 276 

7:6:1 Shore and Riverfront 1.................................................................................... 276 

7:6: 2 Shore and Riverfront 8.................................................................................... 279 

7:6:3 Shore and Riverfront 9..................................................................................... 282 

7:7 Examples of the Proposal Stabilization Methods for the Blue Nile Banks.................... 285 

7:8 Examples of the Proposal Stabilization Methods for the White Nile Banks.................. 289 

7:9 Summary of Chapter Seven............................................................................................ 292 

Total Chapter Words including Tables (5863)  

CHAPTER 8: Refinement and Evaluations  

8:0 Introduction ………………………………………………………….........................       294 

8:1 Final Version of the Proposed Development Plan for Sustainable Development of the      

Nile River Front SDNRF at Greater Khartoum …………................................................... 

295 

8:1:1 Methods of Stabilization Nile River Banks..................................................... 295 

8:1:1:1 Methods of Stabilizing Blue Nile Banks.......................................... 296 



12 
 

8:1:1:2 Methods of Stabilizing White Nile Banks........................................ 296 

8:1:1:3 Methods of Stabilizing Main Nile Banks.......................................... 296 

8:1:1:4 Methods of Stabilizing Confluences Banks...................................... 297 

8:1:2 Proposed Development Plan for Nile River Shores.........................................   297 

8:1:2:1 River Traffic System......................................................................... 297 

8:1:2:2 Grey Traffic System.......................................................................... 297 

8:1:2:3 Water Based Recreation.................................................................... 297 

8:1:2:4 Infrastructures................................................................................... 298 

8:1:2:5 Greenway System............................................................................. 298 

8:1:2:6 Cornice.............................................................................................. 298 

8:1:2:7 Greenway Routes.............................................................................. 298 

8:1:2:8 Footpaths..........................................................................................     299 

8:1:2:9 Mix Used Urban Elements................................................................ 299 

8:1:2:10 Laws and Regulations for SDNRF at Grater Khartoum................. 299 

8:1:2:11 SDNRF Manual.............................................................................. 299 

8:2 Evaluations of the Proposed Stabilization Methods for Nile River Banks...................... 300 

8:2:1 Evaluations of the Proposed Stabilization Methods for the Blue Nile Banks 300 

8:2:2 Evaluations of the Proposed Stabilization Methods for the White Nile Banks 302 

8:2:3 Evaluations of the Proposed Stabilization Methods for the Main Nile Banks 303 

8:2:4 Evaluations of the Proposed Stabilization Methods for the Confluences 

Banks at Tuti Island................................................................................................... 

304 

8:3 Evaluations of the Proposed Development Plan for the Nile Shores .............................    304 

8:3:1 Evaluations of the Environmental Indicators for Nile Shores......................... 304 

8:3:1:1 Evaluations of the Environmental Indicators for the Blue Nile........  307 

8:3:1:2 Evaluations of the Environmental Indicators for the White Nile..... 308 

8:3:1:3 Evaluations of the Environmental Indicators for the Main Nile....... 309 

8:3:1:4 Evaluations of the Environmental Indicators for Tuti Island Shores 311 

8:3:2 Evaluations of the Economic Indicators for Nile Shores................................. 312 

8:3:2:1 Evaluations of the Economic Indicators for the Blue Nile...............  314 

8:3:2:2 Evaluations of the Economic Indicators for the White Nile............. 315 

8:3:2:3 Evaluations of the Economic Indicators for the Main Nile.............. 315 



13 
 

8:3:2:4 Evaluations of the Economic Indicators for Tuti Island Shores....... 316 

8:3:3 Evaluations of the Social Indicators for Nile Shores....................................... 318 

8:3:3:1 Evaluations of the Social Indicators for the Blue Nile Shores..........  319 

8:3:3:2 Evaluations of the Social Indicators for the White Nile Shores...... 320 

8:3:3:3 Evaluations of the Social Indicators for the Main Nile..................... 320 

8:3:3:4 Evaluations of the Social Indicators for Tuti Island Shores............. 321 

8:4 Summary of Chapter Eight.............................................................................................. 322 

Total Chapter Words including Tables (8624)  

CHAPTER 9: Conclusions and Recommendations  

9:0 Introduction ……………………………………………………………….................. 324 

9:1 Hydrology and Specifications of the Nile River in the Study Area............................... 325 

9:2 Divisions of the Study Area............................................................................................ 327 

9:3 Development of the Blue Nile River Shores................................................................... 328 

9:4 Development of the White Nile River Shores................................................................. 330 

9:5 Development of the Main Nile River Shores.................................................................. 332 

9:6 Development of the Confluences Shores at Titi Island................................................... 334 

9:7 Summary of Proposal Development of Potential Shore 1 on the Blue Nile................... 336 

9:8 Summary of Proposal Development of Potential Shore 8 on the White Nile................. 338 

9:9 Summary of Proposal Development of Potential Shore 9 on the Main Nile.................. 339 

9:10 Summary of Chapter Nine…………………………………………………………… 341 

Total Chapter Words including Tables (5798)  

CHAPTER 10: Conclusions and Recommendations  

10:0 Introduction................................................................................................................... 343 

10:1 Barriers and Constrains Restricted the Implementation of the Development............... 344 

10:1:1 Lacks of Water Management of the Nile River…………………………….. 344 

10:1:2 Lacks of Local Materials................................................................................ 345 

10:1:3 Lacks of Local Skills...................................................................................... 345 

10:1:4 Lacks of National and Local Economic Situations........................................ 345 

10:1:5 Lacks of Laws and Regulations..................................................................... 346 

10:1:6 Lacks of Public Awareness............................................................................ 346 

10:1:7 Lacks of National and Local Policies............................................................. 346 



14 
 

10:2 Suggestions of Solutions for Barriers and Constrains................................................... 346 

10:2:1 Construction of Dams and River Echo System..............................................  346 

             10:2:2 Construction of Local Industries................................................................... 347 

10:2:3 Training........................................................................................................... 348 

10:2:4 Economic Improvements................................................................................ 348 

10:2:5 Stipulations of Laws and Regulations............................................................ 349 

10:2:6 Increase of Public Awareness......................................................................... 349 

10:2:7 National and Local Policies for Developments of the Nile Shores................ 350 

10:3 Recommendations Policies for Implementation Process............................................... 350 

10:3:1 Vision for SDNRF at Greater Khartoum in National and Local Policies...... 350 

10:3:2 Implementation Programmes for SDNRF at Greater Khartoum.................... 351 

10:3:3 Laws and Regulations for SDNRF at Greater Khartoum............................... 351 

10:3:4 Managements for SDNRF at Greater Khartoum............................................ 352 

10:3:5 Finances for SDNRF at Greater Khartoum.................................................... 352 

10:4 Areas for Further Research............................................................................................ 353 

           10:4:1 Echo System for the Nile River....................................................................... 353 

10:4:2 Water Management of the Nile River............................................................. 354 

10:4:3 Land Use Planning......................................................................................... 354 

10:4:4 Sustainable Environmental Studies................................................................ 354 

10:4:5 Laws and Regulations..................................................................................... 355 

10:5 Examples of Carrying Out the Research........................................................................ 355 

10:5:1 Lack of Data.................................................................................................... 355 

10:5:2 Difficulty of Accessibility to Data.................................................................. 358 

10:5:3 Lacks of Institutions....................................................................................... 358 

10:5:4 Interrelations of Local Authorities.................................................................. 359 

10:5:5 Lacks of Technology....................................................................................... 361 

10:5:6 Lacks of Specialists and Professionalism....................................................... 361 

10:5:7 Lacks of Similarity of Other Rivers in the World………………………….. 362 

10:6 Summary of Chapter Ten……………………………………………………………... 362 

Total Chapter Words including Tables (5498)  

 



15 
 

                                      List of Tables 

 

Table 2-1 Nile Basin Area per Country .......…………………………………………….46 

Table 2-2 Hydrology of the Blue Nile...............................................................................49 

Table 2-3 Hydrology of the White Nile......................................................................... .. 51 

Table 2-4 Hydrology of the Main Nile............................................................................. 52 

Table 2-5 Chronological Period of Egyptian Civilizations.............................................. 53 

Table 2-6 Chronological Period of Sudanese Civilizations.............................................. 55 

Table 3-1 Macroeconomic Framework for Sudan....................................……………..   74 

Table 3-2 Trade balance in US Dollars for Sudan ..........................................................  75 

Table 3-3 Gross Domestic Product GDP for Sudan Local Current .....................……..   77 

Table 3-4 Basic Educations in Sudan.............................................................................   82 

Table 3-5 Education Capacity in Sudan....................………………………………….   82 

Table 3-6 Relative Humidity, Rainfall, Evaporation and Wind Direction.....................   83 

Table 3-7 Air Temperature and Sunshine Duration …………………………………..... 84 

Table 3-8 Amount and Types of Pollution in the Study Area...............................…....... 89 

Table 3-9 Existing Land Uses in the Study Area.............................................................. 94 

Table 3-10 Survey Results for the Blue Nile Shores.......…………………………......... 96 

Table 3-11 Survey Results for the White Nile Shores…………………………….........107 

Table 3-12 Survey Results for the Main Nile Shores...……………………………….. 117 

Table 3-13Survey Results for the Confluences Shores at Tuti Island……………….... 124 

Table 4-1 UN Environmental Sustainability Index ESI................................................. 136 

Table 4-2 Categorizations of Land Uses.........................................................................138 

Table 4-3 Bank Protection Types....................................................................................142 

Table 4-4 Low and High Attenuation Flow....................................................................146 
 

Table 5-1 Distribution of population and green areas in Urban Area in Cairo ………..168 

Table 5-2 Comparison between London and Cairo in population, density, green area  

and ratio of each person in city area and green area …………………………………. 169 

Table 5-3 Monthly Irrigation Release requirements from The Aswan High Dam …… 186 

Table 6-1 Classification of the Blue Nile Banks............................................................ 234 

Table 6-2 Length and Proposed Methods of Stabilizing Blue Nile Banks..................  2241 



16 
 

Table 6-3 Banks Soils Classifications...........................................................................  244 

Table 7-1 Sub Main River Stations for Nile River Traffic System …………………... 266 

Table 7-2 River Stops Stations for Nile River Traffic System……………................... 267 

Table 7-3 Main Development Issues on Shore 1 on the Blue Nile................................. 277 

Table 7-4 Main Development Issues on Shore 8 on the White Nile.............................. 280 

Table 7-5 Main Development Issues on Shore 9 on the Main Nile..............................  283 

Table 8-1 Evaluations of the Stabilization Methods for the Blue Nile Banks..……......302 

Table 8-2 Evaluations of the Stabilization Methods for the White Nile Banks..……... 303  

Table 8-3 Evaluations of the Stabilization Methods for the Main Nile Banks..………. 303 

Table 8-4 Evaluations of the Stabilization Methods for the Confluences Banks........... 304 

Table 8-5 Evaluations of the Environmental Indicators for the Blue Nile Shores …...  307 

Table 8-6 Evaluations of the Environmental Indicators for the White Nile Shores......  308 

Table 8-7 Evaluations of the Environmental Indicators for the Main Nile Shores…...  310 

Table 8-8 Evaluations of the Environmental Indicators for the Confluences Shores.....311 

Table 8-9 Evaluations of the Economic Indicators for the Blue Nile Shores ...………. 314 

Table 8-10 Evaluations of the Economic Indicators for the White Nile Shores …….... 315 

Table 8-11 Evaluations of the Economic Indicators for the Main Nile Shores ………. 316 

Table 8-12 Evaluations of the Economic Indicators for the Confluences Shores …..... 317 

Table 8-13 Evaluations of Social Indicators for the Blue Nile Shores........................... 319 

Table 8-14 Evaluations of the Social Indicators for the White Nile Shores ......…….... 320 

Table 8-15 Evaluations of the Social Indicators for the Main Nile Shores ……......…. 312 

Table 8-16 Evaluations of the Social Indicators for the Confluences Shores …..... ......321 

Table 9-1 Hydrology and Specifications of the Nile River in Greater Khartoum..........326 

Table 9-2 Divisions of the Study Area to Shores...........................................................327 

Table 9-3 Summary of development of the Blue Nile River Shores .....................…… 328 

Table 9-4 Summary of development of the White Nile River Shores ....................…....330 

Table 9-5 Summary of development of the Main Nile River Shores............................. 332 

Table 9-6 Summary of development of the Confluences Shores facing Tuti-Island…. 334 

Table 9-7 Summary of the main proposal development elements on Shore 1................337 

Table 9-8 Summary of the main proposal development elements on Shore 8................338 

Table 9-9 Summary of the main proposal development elements on Shore 9................339 



17 
 

Table 10-1 The UN Environmental Sustainability Index.............................................357 

Table 10-2 The Instability of the Ruling System in the Sudan.....................................359 

 

List of Illustrations 

 

Figure 1-1: Framework of the research and procedure of investigation ……………….. 41 

Fig 2-1 Map of the Nile Basin Countries ………………………………………………. 47 

Fig 2-2 Map of the Nile Tributaries and Lakes ………………………………………..  48 

Fig 2-3 Structural Plan for Greater Khartoum (1958).....................................................  63 

Fig 2-4 Structural Plan for Greater Khartoum (1976)…...................................................66 

Fig 2-5 Structural Plan for Greater Khartoum (1992)...………………………………..  69 

Fig 3-1 Existing Sewerage Drainage System in Greater Khartoum..................................86 

Fig 3-2 Division of the Study Area to 16 Nile Shores.......................................................91 

Fig 3-3 Existing Land Uses.............................................................................................. 93 

Fig 3-4 Blue Nile Shores.................................................................................................. 95 

Fig 3-5 White Nile Shores.............................................................................................. 106 

Fig 3-6 Main Nile River Shores......................................................................................116 

Fig 3-7 Confluences of the Blue and White Nile Shores at Tuti Island.......................   123 

Fig 4-1 Strategic Planning.............................................................................................. 130 

Fig No 5-1 Location of Cairo………………………………………………………....  153 

Fig 5-2 Holy city ………………………………….......…………………………….....154 

Fig 5-3 Old Cairo ……………………………………………………………………...155 

Fig 5-4 Historical Cairo ……………………………………………………………….157 

Fig 5-5 Cairo Plan in 1869 ………………………………………………………….... 159 

Fig 5-6 Greater Cairo development plan 1983 ………………………………………..161 

Fig 5-7 Cairo development plan in 1991 ……………………………………………...162 

Fig 5-8 Division of the Nile River Shores in Greater Cairo.........................................  164 

Fig 5-9 Division of the Nile River Shores in Greater Cairo.........................................  165 

Fig 5-10 Comparison of Green Area between European Cities and Cairo.................... 170 

Fig 5-11 Comparison of Green Area for each person in Egypt............................. ……170 

Fig 5-12 Strategic Plan for Greenway system in Greater Cairo .....................................173 



18 
 

Fig 5-13 Strategic Plan of the development of the Nile Riverfront in Greater Cairo....175 

Fig 5-14 Tourism Strategic Plan in Greater Cairo..........................................................177 

Fig 5-15 Current Situations of Asr Alnabi Area.............................................................179 

Fig 5-16 Proposed Development Plan for Asr Alnabi..................................................   180 

Fig 5-17 Stages of the Implementation Process for Asr Alnabi Development.............  181 

Fig 5-18 Location of Rwdat Alfarag…….……………………………………………..185 

Fig 5-19 Dubai Waterfront Development........................................................................199 

Fig 5-20 Shanghai Waterfront Development...................................................................200 

Fig 5-21 Suzhou Huaqing Yangcheng Lake in China.....................................................201 

Fig 5-22 Aerial View of Malmo Waterfront...................................................................202 

Fig 5-23 Wenatchee Waterfront Development...............................................................203 

Fig 5-24 View of New London Waterfront..................................................................204 

Fig 5-25 & Fig 5-26 Views of New York Waterfront...................................................205 

Fig 5-27 Phases of New York Waterfront Development...............................................206 

Fig 5-28 Panoramic View of Kotshing Waterfront Development..................................207 

Fig 5-29 Kuala Lumpur Waterfront in Malaysia............................................................208 

Fig 5-30 and Fig 5-31 Views of Toronto Waterfront Development..............................209 

Fig 5-32 &Fig 5-33 Views of Karachi Waterfront in Malaysia......................................210 

Fig 5-34 California Waterfront Development Plan........................................................211 

Fig 5-35 & Fig 5-36 Views for Washington Waterfront Development.........................212 

Fig 5-37 View for Sharjah in United Emirates Waterfront Development.....................213 

Fig 5-38 View of Tokyo Waterfront Development........................................................214 

Fig 5-39 Tokyo Waterfront Site Plan Development......................................................214 

Fig 5-40 Paris Waterfront Development........................................................................215 

Fig 5-41 Paris Tourists Maps..........................................................................................216 

Fig 5-42 Seine Waterfront Development in Paris..........................................................216 

Fig 5-43 View of Oklahoma City Waterfront Development........................................217 

Fig 5-44 Chongqing Waterfront Strategic Plan in China..............................................218 

Fig 5-45 Bainbridge Island Waterfront Development..................................................219 

Fig 5-46 View of Niagara Waterfalls Development.....................................................220 

Fig 6-1 Cross Section X1-X1  on the Blue Nile.............................................................232 



19 
 

Fig 6-2 Right Bank of the Blue Nile.............................................................................233 

Fig 6-3 Left Bank of the Blue Nile.............................................................................. 233 

Fig 6-4 Concrete Walls Method.....................................................................................235 

Fig 6-5 Concrete and Bricks Walls Method................................................................... 236 

Fig 6-6 Timber or Wood Pilling Method........................................................................237 

Fig 6-7 Cross Section X2-X2 on the White Nile..............................................................242 

Fig 6-8 Right Bank of the White Nile.............................................................................243 

Fig 6-9 Left Bank of the White Nile...............................................................................243 

Fig 6-10 Raking Bricks and/ or Masonry Method..........................................................245 

Fig 6-11 Masonry on Dry Pitching Earth Embankment Method....................................246  

Fig 6-12 Compacted Earth Embankment Method..........................................................247 

Fig 6-13 Cross Section X3-X3 on the Main Nile.............................................................248 

Fig 6-14 Right Bank of the Main Nile............................................................................249 

Fig 6-15 Left Bank of the Main Nile..............................................................................249 

Fig 7-1 Proposed Plan for River Traffic System............................................................268 

Fig 7-2 Proposed Plan for Grey Way Traffic System.....................................................270 

Fig 7-3 Proposed Plan for Greenway System.................................................................273 

Fig 7.4 Proposed Development Plan for Zoning Areas..................................................275 

Fig 7-5 Proposal Development for Potential Shore 1.....................................................278 

Fig 7-6 Proposal Development for Potential Shore 8.....................................................281 

Fig 7-7 Proposal Development for Potential Shore 9....................................................284 

Fig 7-8 Stabilization of the Left Blue Nile Bank with Concrete Walls Method.............285 

Fig 7-9 Cross Section of the Development on the Left of the Blue Nile Bank...............286 

Fig 7-10 Cross Section of the Development on the Right of the Blue Nile Bank..........287 

Fig 7-11 Stabilization of the Right Blue Nile Bank with Concrete & Brick Walls........288  

Fig 7-12 Stabilization of the Left White Nile Bank with Raking Brick.........................289 

Fig 7-13 Cross Section of the Development on the Left White Nile Bank.....................290 

Fig 7-14 Cross Section of the Development on the Right White Nile Bank............... ..291 

Fig 7-15 Stabilization of the Right White Nile Bank.................................................... .292 

Fig 8-1 Proposed Final Version Development Plan for SDNRF at Greater Khartoum..301 

                                                      



20 
 

                                                     List of Photos 

 

Photo 3-1 Photograph showing floodplain area on Shore 1…………………………....  98 

Photo 3-2 Photograph showing the bank of Shore 1 is without stabilization.………….. 98 

Photo 3-3 Photograph showing there is no accessibility to Shore 1......................……... 99 

Photo 3-4 Photograph showing the Nile River Road on Riverfront1...……………….... 99 

Photo 3-5 Photograph showing the bank of Shore 2 is without stabilization …..…….. 100 

Photo 3-6 Photograph showing the low rise building on the Riverfront .......…...…..... 100 

Photo 3-7 Photograph showing the stabilization method for the bank of Shore 3 ……101 

Photo 3-8 Photograph showing the Asphalt Road on Riverfront3.................................101 

Photo 3-9 Photograph showing the Public Park on Shore 3 ........................…………...101 

Photo 3-10 Photograph showing the bank of Shore 6 is not Stabilized.....……………..102 

Photo 3-11 Photograph showing the Mak Nimir Bridge..............................…………...102 

Photo 3-12 Photograph showing the bank of Shore 13 is without stabilization..............103 

Photo 3-13 Photograph showing the Industry of Mud Bricks on Shore 13...………….103 

Photo 3-14 Photograph showing the high rise building on Shore 13..............................104 

Photo 3-15 Photograph showing the Riverfront 13 Conditions......................................104 

Photo 3-16 Photograph showing the bank of Shore 14 is not Stabilized........................105 

Photo 3-17 Photograph showing the large Floodplain Area on Shore 14 ......…………105 

Photo 3-18 Photograph showing that Shore 7 is not accessible......................................108 

Photo 3-19 Photograph showing the Stabilization Method for the bank of Shore 7......109 

Photo 3-20 Photograph showing the new CBD Area on Shore 7.......…………………109 

Photo 3-21 Photograph showing the Panoramic View of Riverfront 7.......................... 110 

Photo 3-22 Photograph showing that the bank of Shore 8 is without protection........... 110 

Photo 3-23 Photograph showing the large Floodplain Area on Shore 8.....…………… 111 

Photo 3-24 Photograph showing that Shore 8 is not accessible..................................….111 

Photo 3-25 Photograph showing the panoramic view of Riverfront 8.......................... .111 

Photo 3-26 Photograph showing the Natural Sunut Forest on Shore 15 ……………... 112 

Photo 3-27 Photograph showing that Shore 15 is without accessibility......................... 112 

Photo 3-28 Photograph showing the scatter settlements on Shore 15............................ 113 

Photo 3-29 Photograph showing there is no infrastructure along Shore 15................... 113 



21 
 

Photo 3-30 Photograph showing the bank of Shore 16 is without Stabilization.......... ..114 

Photo 3-31 Photograph showing the earth embankment on Shore 16 ......................... ..114 

Photo 3-32 Photograph showing the poor rural native settlements on Shore 16............ 115 

Photo 3-33 Photograph showing the large Floodplain Area on Shore 16....................... 115 

Photo 3-34 Photograph showing the protected part of Shore 9.......................................119 

Photo 3-35 Photograph showing the non Protective part of Shore 9.............................. 119 

Photo 3-36 Photograph showing the Public Park on Shore 9......................................... 119 

Photo 3-37 Photograph showing the Large Floodplain Area on Shore 11..................... 120 

Photo 3-38 Photograph showing the red mud bricks industry on Shore 11...................  120 

Photo 3-39 Photograph showing the Floodplain on Shore 11 is used for Agriculture... 121 

Photo 3-40 Photograph showing that the bank of Shore 12 is not protected.................. 121 

Photo 3-41 Photograph showing the Industry of Mud Bricks on Shore 12.................... 122 

Photo 3-42 Photograph showing the Asphalt Road on Riverfront 12............................ 122 

Photo 3-43 Photograph showing the Earth Road on Riverfront 12................................ 123 

Photo 3-44 Photograph showing the transportation method to Tuti Island.................... 125 

Photo 3-45 Photograph showing the new Suspended Bridge to Tut Island.................... 125 

Photo 3-46 Photograph showing the general condition of Shore 5 at Tuti Island.........  126 

Photo 3-47 Photograph showing the eroded part of Shore 10 at Tuti Island.................  126  

Photo 5-1 Photograph illustrates sustainable protection of the Nile River Shore by masonry walls 

and paved footpaths …………………………………………………   187 

Photo 5-2 Photograph illustrates sustainable protection of the Nile River Shore by masonry walls 

without footpaths ………………………………………………………188 

Photo 5-3 Photograph illustrates sustainable protection of the Nile River Shore by concrete walls 

and suitable height steel fence …………………………………………188 

Photo 5-4 Photograph illustrates Protection of the Nile River Shore by brick walls that required 

more sustainable protection ………………………………………………….189 

Photo 5-5 Photograph illustrates Protection of the Nile River Shore by natural trees that required 

sustainable stabilization ………………………………………………………189 

Photo 5-6 Photograph illustrates the high rise building restricted accessibility and obstructed 

visualization of the Nile River Front ……………………………………….190 



22 
 

Photo 5-7 Photograph illustrates the fence of private clubs that restricted accessibility and vision 

of the Nile River Front in Greater Cairo ………………………………………. 191 

Photo 5-8 Photograph illustrates the fence of private horticulture farms that caused restriction for 

accessibility and vision of the Nile River Front in Greater Cairo ………191 

Photo 5-9 Photograph illustrates the differentiation in building height along the Nile River front 

in Greater Cairo …………………………………………………………..  192 

Photo 5-10 Photograph illustrates the city sprawl of Greater Cairo along both sides of the Nile 

River Front ……………………………………………………………………… 192 

Photo 5-11 Photograph illustrates the high rise building in the Nile River beside Greater Cairo 

Tower ………………………………………………………………………….. 193 

Photo 5-12 Photograph illustrates the differentiation in building height along the Nile River 

Front in Greater Cairo …………………………………………………………. 193 

Photo 5-13 Photograph illustrates pollution from restaurants disposal along the Nile River Shore 

………………………………………………………………………………….. 194 

Photo No 5-14 Photograph illustrates pollution from floating restaurants, Nile Cruises, ships and 

boats along the Nile River Shore ……………………………………………194 

Photo 5-15 Photograph illustrates pollution and obstruction from fixed floating Nile Clubs 

…………………………………………………………………………………..195 

Photo No 5-16 Photograph illustrates pollution from river transportation methods ….195 

Photo 5-17 Photograph illustrates open public park with public footpaths and good accessibility 

and vision of the Nile River Front along Cairo Cornice …………………196 

Photo 5-18 Photograph illustrates public park …………………………………………196 

Photo 5-19 Photograph illustrates public park and footpath …………………………. 197 

Photo 5-20 Photograph illustrates good utilization of the Nile River in transportation in Greater 

Cairo ………………………………………………………………………….. 197 

                                                            

Appendices 

 

Appendix 1 Questionnaire to selective Stakeholders...................................................... 365 

Appendix 2  Cross Sections ……………………………………………………………378 

Appendix 3 Land Laws ………………………………………………………………...398 



23 
 

Appendix 4 Building Regulations ……………………………………………………...401 

Appendix 5 Building Standards ………………………………………………………..405 

Appendix 6 Environmental Impact Assessments EIA …………………………………407 

Appendix 7 Sustainable Development of the Nile River Front SDNRF Manual ……...410 

 

 

Bibliography 

 

References …………………………………………………………………………… 413 

Electronic References ………………………………………………………………..  417 

Websites …………………………………………………………………………....... 430      

Abbreviations …………………………………………………………………………433 

 

 



24 
 

                                                        Acknowledgement 

 
I can not begin to thank my small or extended family for their tremendous assistance and 

absolute support. Although the PhD research is an individual contribution to knowledge, but 

many others contributed and assisted. In this research numerous people have been shared and 

consulted, and without diminishing the contribution and the role of any of them, some of them 

need to be mentioned.  

Special note of thanks and acknowledgements to my director of studies Richard Fellows. From 

my first visit to UK before my official enrolment in the University of Huddersfield and until 

today he is continuously encourage, cooperate and assist me. He play a significant role in the 

performance of this thesis by his useful recommendations, comments, guidance and supports to 

me either by emails or directly within my annual visit to UK which extended for more than five 

years. Particular thanks and acknowledgements are also directed to my supervisor Richard 

Nicholls who put my research on the right track. It is referred to him the improvement and 

development of this research due to his useful emails, selection of suitable references and his 

direct comments within my annual visit to UK. 

I cannot forget to thanks and acknowledge the great wisdom man in the University of 

Huddersfield, who always help and support all students’ particularly overseas ones, that is Dr Ian 

Pitchford.     

Also I would like to thank my local supervisor Dr Saief Sadig in the University of Khartoum in 

Sudan who assist me within the various stages of the research. 

My great thanks and acknowledgement is stretched to the staff in the School of Design and 

Architecture in the University of Huddersfield.  

In addition, gratitude is sent to the following local persons and companies: 

�  University of Khartoum Faculty of Architecture. 

�  UNESCO Chair in Water Resources in Sudan 

�  Ministry of Irrigation in Sudan. 

�  Sudan Meteorological Authority in Sudan. 

�  Ministry of Planning in Sudan. 

�  University of Cairo in Egypt. 

�   



25 
 

Copyright Statement 

 
i. Research Degree Thesis: Format, Submission and Examination. The author of this thesis 

(including any appendices and/or schedules to this thesis) owns any copyright in it (the 
“Copyright”) and s/he has given The University of Huddersfield the right to use such 
Copyright for any administrative, promotional, educational, and/or teaching purposes. 

ii. Copies of this thesis, either in full or in extracts, may be made only in accordance with 
the regulations of the University Library. Details of these regulations may be obtained 
from the librarian. This page must form part of any such copies made. 

iii.  The ownership of any patents, designs, trademarks and any and all other intellectual 
property rights except for the Copyright (the “Intellectual Property Rights”) and any 
reproductions of copyright works, for example graphs and tables (“Reproductions”), 
which may be described in this thesis, may not be owned by the author and may be 
owned by third parties. Such Intellectual Property Rights and Reproductions cannot and 
must not be made available for use without the prior written permission of the owner(s) 
of the relevant Intellectual Property Rights and/or Reproductions.          

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



26 
 

 
Abstract 

 
Sudan is the largest country in Africa, but there is poverty and a lack of infrastructure, skills and 
opportunity despite its substantial natural resources. The capital of Sudan is Khartoum City, 
located at the confluence of the Blue and White Nile Rivers. Unfortunately development on Nile 
River Front is limited due to the risk of flooding and erosion. There is a danger that rapid 
economic development may take place in this unique area without sustainable development 
planning. This research project aims to develop strategies to protect the Nile River banks by 
suitable stabilization methods so that development can take place safely.  
Data has been collected about hydrology, morphology, geotechnical factors, soil classifications, 
river pattern systems, driving forces, and the main problems restricting sustainable development 
and engineering works for the Nile River. In addition the following have been reviewed: 
historical background, existing land uses, current environmental situations, and the economic and 
social conditions of the study areas. Research identified Cairo, Egypt as a similar case study, 
where data collected by the author included historical background, current situations, strategic 
visions and development plan for Nile River Shores. Further information was collected about 
sustainable development from a general literature review.  
From these collected data a set of guidelines and indicators for sustainable development was 
established related to environmental, economic and social factors. Based on those guidelines and 
indicators, methods of stabilization of the banks for each shore were specified and a proposed 
development plan was established. Methods of stabilization of banks and the development plan 
were refined and evaluated to establish a final version of the development plan: Sustainable 
Development of the Nile River Front (SDNRF) at Greater Khartoum. From refinement and 
evaluations, barriers and constraints for implementation were specified with their suggested 
solutions. Finally, conclusions and recommendations related to the SDNRF Manual about 
development and regulations were established. 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
      CHAPTER ONE:  RESEARCH METHODOLOGY 
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1:0  Introduction 
 
 
This Thesis will describe the carrying out and results of a PhD research project for study to 

investigate the options for the sustainable development of the Nile River Front at Greater 

Khartoum.  

This chapter will introduce the research project by identifying the problem under consideration 

and explaining the method by which it will be investigated and solutions proposed. It will also 

explain the structure of the thesis. Finally it will detail the expected new contribution to 

knowledge. 

 

1:1 General Introduction about the Study Area 

 

The republic of Sudan is the largest country in Africa and is located in the North Eastern part of 

this continent. It is bordered by Egypt, the Red Sea, Eritrea, Ethiopia, Kenya, Uganda, the 

Democratic Republic of Congo, the Central African Republic, Chad and Libya running 

clockwise from the North respectively. The capital city of Sudan is Greater Khartoum. Greater 

Khartoum is composed of three cities: Khartoum, Omdurman, and Khartoum North.  It has a 

unique location at the confluence of the Blue and White Niles.  These two rivers join to form the 

River Nile proper which has its origin at Khartoum.   

 
In recent years Sudan has experienced rapid economic growth due to its natural resources such as 

oil reserves. Development is associated with environmental damage either through its use of 

materials, energy, the displacement of existing biodiversity or its strain on the local 

infrastructure. Recent years has seen rapid and widespread development in many previously un-

developed countries. There are now proposals to develop the Nile River Front area at Khartoum. 

This PhD research project aims to look at the potential impact of development on this area and 

by looking at other examples of sustainable development to suggest ways in which the 

environmental impact of this proposed development can be reduced. The focus will be on shore 

protection and riverbank development. 

The total length of the water front to be included in the study area is 67.875 km of the three 

rivers within Greater Khartoum with six water front’s areas. Only small areas of the waterfront 
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within Greater Khartoum city centre are provided with defences which offer varying standards of 

protection against shoreline erosion or flooding.  Outside the city centre, the riverbank is 

generally undefended.  These locations also tend to coincide with areas of high potential i.e. 

recreational, landscape of importance or areas of interest for their economic importance, 

particularly in terms of building development. The undefended lengths of the three rivers play 

their part in the formation of the proposed changes to the waterfront.  Because the banks of the 

three rivers are composed of alluvial soil, they are prone to erosion and are capable of releasing 

significant quantities of material which is then deposited within the local sediment system. 

 

The area adjacent to the Greater Khartoum waterfront is of high landscape quality and 

outstanding natural beauty. These areas are rural in character, although they also encompass 

thriving communities and businesses and are valued for their recreational facilities. To date there 

has been no major development within the flood plain and the adjacent areas.  Such development 

as has occurred has generally been small scale residential infill made by local communities.  No 

major river works have been carried out on the river front since defences were constructed 

subsequent to a major flood in 1946. The contention that the Greater Khartoum river front is not 

being sustainably developed is related to the fact that management of the river front is not being 

undertaken within a strategic appraisal and implementation framework and is without 

consideration of the pertinent factors.  These factors relate to environmental (in particular river 

morphology and flooding) and economic issues. 

 

This study will identify and quantify critical factors for the success of developing Nile River 

Front at Greater Khartoum by stabilizing river banks for safely sustainable development. This 

can be obtained by examining various environmental, social, economical, architectural and urban 

design precedents and to devise a comprehensive implementation framework for Sustainable 

Development of the Nile River Front SDNRF at Greater Khartoum.  
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1:2 Statement of the Problem 

The Nile River is a meandering river. The Nile River in Greater Khartoum has six frontages as 

specified below: 

·  The Blue Nile is facing Khartoum and Khartoum North with the length of 23.250 km for 

the both sides of the river in the study area. 

·  The White Nile is facing Khartoum and Omdurman with the length of 24.5 km for the 

both sides of the river in the study area. 

·  The Main Nile is facing Omdurman and Khartoum North with the length of 9.750 km for 

the both sides of the river in the study area. 

The main problem that restricted the development of the Nile River Front in Greater Khartoum is 

flooding of the Nile River during flood season. The annual flood of the Nile River is affected by 

the hydrology of the Blue Nile, where the discharge flow of the Blue Nile is 700,000,000 m3/day 

in flood season and 10,000,000 m3/day in dry season. This hydrological situation of the Blue 

Nile has direct impact on the hydrology of the White Nile where it is of annual stable discharge 

flow of 73,000,000 m3/day and the Main Nile River. The flood of the Nile River occurs when the 

water level reached its maximum level in flood season which is 380.88 meter above sea level, 

while in dry season is 373.06 meter above sea level as minimum level. The variation of water 

level represents the average hydrological parameters for sustainable stabilization banks of the 

Nile River. The high variation of water level between flood and dry season causes mudslides 

problems in the study area. The mudslides occurred on the eroded sides of the Nile River in a 

form of failure as beam at the bank of sand layer area and sliding failure. 

Flooding of the Nile River during flood season or inundation period restricted the development 

of the Nile River Shores at Greater Khartoum. This research will tackle the hydrology and the 

Nile River pattern system in Greater Khartoum to establish guidelines for methods of river 

stabilization banks and safely development of the Nile River Shores. This will be in a 

comprehensive framework or development plan for sustainable development of the Nile River 

Front in Greater Khartoum.          
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1:3 Statement on the scope of the Thesis 

The scope of this thesis is to understand the general characteristics of the Nile River Banks and 

their adjacent Shores to formulate scientific planning policies to establish comprehensive 

framework for sustainable development plan for Nile Riverfront in Greater Khartoum. The 

chosen of river banks and their adjacent shores in this study for the following reasons:- 

·  Unique of the study area that no similar to it in the world as it is located on the   

confluences of the Blue and White Nile that merge the River Nile the longest river in the 

world with six frontages shores. 

 
·  This unique area of the Nile Riverfront is the most valuable area in Greater Khartoum 

and even in the whole world due to its natural characteristics. 

·  This unique area no scientific studies have been taken to tackle it, therefore this first 

study will act as a base for other coming studies 

. 
·  There is rapid economic development that may take place in this valuable area without 

scientific sustainable development planning programmes since there is no sustainable 

development plan that can direct and control the development for this unique area in 

Greater Khartoum. 

 
·  The study will establish sustainable framework for developing Nile Riverfront in Greater 

Khartoum that elaborating guidelines for sustainable development for stabilizing banks 

and waterfront projects. 

 
·  The study will raise the important of sustainable development of the Nile Riverfront in 

national and local appraisal policies. 

 
·  The study will contribute in raising public awareness about sustainability by establishing 

environmental, social and economic indicators for developing Nile Riverfront in Greater 

Khartoum. 
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·  The study will made a unique contribution to the world by establishing sustainable 

indicators for developing waterfront.  

 

1:4 Aims of the Study 

There are two main aims of this study as specified below:  

1:4:1 Stabilization of the Nile River Banks 

To suggest a strategy for the stabilization of the Nile River Banks in the most sustainable manner 

by identifying the factors that threatens the stability of the Nile River banks at Greater Khartoum 

and by ranking stabilization methods in terms of function and sustainability.  The achievement of 

this aim will be met by: 

·  Studying the hydrology and morphology of the White, Blue and River Nile at                                                 

Greater Khartoum. 

 
·  Identifying the flood zones and erosion areas along the banks of the three rivers. 

 
·  Ranking river stabilization methods in terms of sustainability. 

·  Developing a set of guidelines and indicators for sustainable stabilization river banks. 

 
·  Establishing suitable methods for stabilization of the river banks in the study area. 

 

1:4:2 Sustainable Development of the Nile River Shores: 

To establish sustainable development plan for developing the Nile River Shores at Greater 

Khartoum in a manner that has to due regard for sustainability and river pattern systems. The 

achievement of this aim will be obtained by: 

·  Collecting appropriate data about sustainable river front development appropriate to the 

study. 
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·  Developing a set of guidelines and indicators for achieving sustainable development on 

the Nile River Front. 

 
·  Considering the three fundamental aspects of the sustainable development due to their 

environmental, social and economical factors. 

 
·  Proposing a development plan for the study area. 

 
·  Identifying barriers and constraints and proposing suggestions for overcoming these 

barriers 

 
1:5 Research Hypotheses 

There are a number of hypotheses that will be tested by this research project as specified below: 

·  That it is possible to survey existing conditions at the study area to act as a base line for 

future development of the Nile River Front at Greater Khartoum.  

·  That it is possible to propose river bank stabilization methods based on local ground and 

water conditions. 

·  That it is possible to research examples of river front developments to identify those 

relevant and irrelevant elements for sustainable development of the Nile River Front.   

·  That it is possible to study the theory of sustainable urban development and existing 

sustainable development assessment systems in order to identify those aspects associated 

with sustainable development of the Nile River Front.   

·  That it is possible to develop sustainable indicators for assessing river stabilization 

methods and urban development elements for the Nile River Front at Greater Khartoum. 

·  That it is possible to establish sustainable development strategy for SDNRF at Greater 

Khartoum for a sustainable development of the study area and establish guidelines for the 

main recommendations and legislation that are able to control and direct the 

development.       
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1:6 Research Method 

The methodology employed by the research will be to carry out a combination of field study and 

literature research. The field study will generate new primary data relating to the existing 

conditions found along the riverbanks. While the literature study will identify the way in which 

the methods used to stabilize the river banks can be assessed for sustainability. It will also reveal 

the principles upon which the adjacent riverbank can be developed sustainably.    

In particular the research methodology will involve: 

·  Collection of relevant base line data from existing public sources with regard to environmental, 

economic and social factors. 

·  Extensive literature review on previous research into sustainable urban development especially 

that related to developing countries and river fronts. 

·  Collection of relevant data from a similar or related case study. 

·  Generation of new primary data from site survey, river survey and general observations. 

·  Generation of sustainable indicators from collective data for planning process. 

·  Generation of new sustainable development issues from analysis and synthesis of the planning 

process. 

 The execution of the methodology will be carried out in stages. Stage one will involve data 

collection, stage two will develop a set of guidelines for sustainable development, stage three 

will tackle the plan making process, stage four will evaluate the development plan and stage five 

will develop a set of guidelines for implementing the recommendations. These stages are 

described more fully below: 
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1:7 Stage One: Data Collection 

Types of primary and documentary data that are to be collected will be as specified below: 

 

1:7:1 Collection and Collation of Existing Data related to the Study Area 

The following data will be accessed, collected and assessed: 

 

·  Historical background about Nile River and study area.  

 
·  Data from engineering investigations about the hydrology, morphology, geotechnical, 

floodplains, erosions, mudslides, river banks, river shores, driving forces and general 

characteristics of the Blue, White and Main Nile River.  

 
·  Data about planning policies applicable to the study area. 

 
·  Maps, existing land-use plans for different areas within the study area such as 

agricultural, residential, commercial, industrial, and infrastructures. 

 
·   Existing planning policies, planning regulations, legislations, laws, building regulations. 

 
·  Data about current studies carried by Khartoum Central Business District Study Team 

and UNESCO Chairs in Water Resources in Sudan for the study area. 

 

1:7:2 Data from Survey and Observations 

This will be new primary data collected by the author within the following areas: 

·  Identification of discrete shores within the Nile system. 

·  Survey of current shore line length and activities. 

·  To organize and manage the research process. 
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·  Photographic survey of the shore lines. 

·  Survey of the current environmental, social and economic situation.  

 

1:7:3 Data collected from Cairo in Egypt  

 

The selection of Cairo in Egypt as a case study is due to the similarities between Cairo and 

Khartoum.  Data from Cairo will be a key issue for guiding the SDNRF at Greater Khartoum. 

The data collected from Greater Cairo will explore the different elements of river front 

development. Data from the Greater Cairo case study will include: 

·  Historical background about Greater Cairo.  

·  Current details of the Nile River Front at Greater Cairo. 

·  Environmental classification areas of the Nile River Front. 

·  Roles and values of the Nile River in environmental, economic and social factors for 

sustainable development at Greater Cairo. 

·  Data about proposed development plan for Nile River Shores at Greater Cairo. 

·  Data about Greenway System for Greater Cairo. 

·  Photographic record of the Cairo Nile river front. 

·  Data related to other Case Studies in the world. 

 

1:8 Stage Two: Guidelines for Sustainable Development  

In this stage the primary and secondary data collected in stage one will be developed to work out 

a set of guidelines for sustainable development. These guidelines composed of a set of main 

factors affecting stabilization of the Nile River Banks and the main indicators for sustainable 

development of the Nile River Front. These guidelines related to environmental, social and 
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economic factors. The environmental factors will tackle flooding, erosions, hydrology of the Nile 

River, lack of infrastructures and river forces. The economic factors restricting the sustainable 

development will tackle poverty, lack of economic opportunities, compensation value for lands 

ownership and lack of local materials. While social factors restricted the sustainable 

development will tackle lack of local skills, lack of public awareness about sustainability and 

lack of legislations.  

The main indicators that measuring appropriate sustainable development of the Nile River 

related also to environment, economic and social indicators as specified below:  

 

·  Environmental indicators that measuring a degree of successfulness of sustainable 

development of the Nile river Front such as banks stabilization methods, traffic methods, 

accessibility to the river, flexibility of the development urban elements, greenway system, 

sky line of the Nile River and general improving of the environment.  

 
·  The economic indicators for measuring successful development such as increase in land 

value change in uses of lands and degree of contribution to local and national economy. 

 
·   While the social indicators such as satisfaction of population needs, improvement in 

social services and in health.  

 
These sustainable indicators will be used in different planning process of the development plan 

for SDNRF at Greater Khartoum. 

 

1:9 Stage Three:  Plan Making Process 
 

In this stage a development plan will be formulated based on the sustainable indicators. This plan 

will be used in developing suitable methods of stabilizing each of the Nile River Banks and to 

propose river stop stations that will be used in river traffic system. The plan making process will 

tackle the second area of the study by proposing a suitable method of Grey way Traffic System, 

Greenway System and Zoning System. This process will lead to develop a development plan for 

the Nile River Front at Greater Khartoum.  
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  1:10 Stage Four:  Evaluation Process 

This stage will evaluate the bank stabilization methods from their numerical value arising from 

the methods or use of construction materials and sustainability. The proposal for the final version 

development plan for the Sustainable Development of the Nile River Front SDNRF at Greater 

Khartoum will be evaluated from the summation marks or value of the environmental indicators, 

economical indicators and social indicators. The evaluation process also will tackle energy use, 

materials, environmental impact and local impact.  

 

1:11 Stage Five: Implementation Process 

This stage develops a set of guidelines for implementing the recommendation. These guidelines 

will identify the barriers and constraints against implementation and suggestions solutions to 

overcome them. The implementation process will tackle the requirements for implementing, 

managing and financing the Sustainable Development elements of the Nile River Front at 

Greater Khartoum. Finally this stage will identify the limitation of the research and suggest areas 

for further research.   

  

1:12 Organization of the Thesis 

The Thesis will comprise nine chapters as detailed below: 

Chapter One: Introduction 

The chapter provides an introduction and overview of the research project. It will consider the 

aims of the study, the research hypothesis, general methodology of the study, types of data to be 

collected, the thesis organization, the research framework, the expected research outputs and the 

new contribution to knowledge the research aims to make.     

Chapter Two: Historical Context 

The chapter provides the historical background of the study area which will include the Nile 

River, role of the Nile River in ancient civilization, history of Greater Khartoum and planning 
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policies applied to the study area. These are the Kitchener master plan, Macklin master plan, 

Doxiadis structural plan and Mafit structural plan for Greater Khartoum.  

Chapter Three: Current Context  

The chapter provides and presents existing data for the current situation of the study area such as 

location of the study area, general specifications of the study area, hydrology and morphology of 

the Nile River, the current situation of the existing land uses and activities along Nile River 

Shores, the current environmental situations, the existing economic and social activities along 

Nile River Shores and the main problems restricting the development of the study area. Finally 

existing data will be gathered on the infrastructure of the region identifying where short falls 

occur in relation to the proposed development.  

Chapter Four: Theory of Sustainability 

The chapter examines the theoretical background of sustainable construction and development 

reviewing the general literature about the role of sustainable development in planning policies, 

visions for sustainable habitat development, international policies for sustainable urban rivers, 

engineering visions for the urban rivers and river banks, the Urban River Survey and River 

Habitat Survey as international methods applied for urban rivers, general theories about 

sustainable development, general theories about environmental indicators and environmental 

impact assessment. 

Chapter Five: Case Study 

This chapter will reveal practical issues related to waterside development and sustainability by 

examining case study of a similar example, so as to understand how related problems have been 

tackled elsewhere. For many reasons Cairo, Egypt has been selected to be the case study. This 

includes similar historical background, current situations, sustainable development schemes, 

future projects and development plan of the Nile River Front. In this selective case study, the 

methods used to stabilize the river bank and any issues of sustainability will be identified to 

inform the sustainable development plan for the study area.   
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Chapter Six: Guidelines for Methods of Stabilizing Nile River Banks 

Based on the theoretical and practical information gained from the previous chapters this chapter 

will determine a set of guidelines for sustainable stabilization methods for the Nile River Banks. 

These will be appropriate for the environment and socioeconomic conditions of the region. Each 

element of this plan will be critically appraised to identify any barriers to its uptake that could 

occur due to the prevailing regional conditions.  

 

 

Chapter Seven: Guidelines for Developing Nile River Shores 

Based on the information derived from previous chapters this chapter will determine a set of 

guidelines for developing Nile River Shores and River Fronts adjacent to them. The development 

plan for the Nile River Front in Greater Khartoum will be invented and developed in comparison 

to indicators of sustainability revealed earlier in the thesis. The second stage will involve 

presenting the plan to stakeholders in the area to gain their response and feedback. From this 

feedback it will be possible to determine any barriers to its uptake that have not been identified 

and also to provide information to refine the plan.   

Chapter Eight: Refinement and Evaluation 

The development plan in this chapter will be refined to propose the final version of the 

development plan for the Nile River Front at Greater Khartoum. The final version of the 

proposed development plan will tackle the two areas of this study, methods of stabilizing Nile 

River Banks and development of Nile River Shores.  This final version development plan will be 

evaluated from the summation of the numerical marks or values of the sustainable indicators that 

measuring the quality of the stabilization methods for each Nile River Banks and urban 

development elements for Nile River Shores in Greater Khartoum.  
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Chapter Nine: Conclusions and Recommendations  

This chapter will present a final summary and conclude the development plan for the Nile River 

Front at Greater Khartoum. The chapter will identify the recommendations for implementing 

those areas in the development plan. Finally the chapter also will identify the limitation of this 

research and suggest areas for further research. The chapter will address barriers and constraints 

for the implementation of those identified areas and how to overcome over these barriers as to 

how the development could be undertaken.  

Chapter Ten: Recommendations and Limitation of the research 

This chapter will reflect the experience of carrying out the research particularly the study is 

carried in one of the poor developing countries in the world where it is suffering from civil wars 

for more than 50 years since its independency on 1956. There is a lack of local data that required 

for integrated methods that will be used in this research and even accessibility to the few rare 

data required special relationship and also the chapter will tackle lack of similarities to this 

unique study area in the world.    

1:13 Research Framework 

Research framework illustrates the general methodology of the planning process how it works 

within the different stages of the development process with the main issues of the sustainable 

development as specified in Fig 1-1. 
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1:14 Research Output  

It is anticipated that there will be output from this research as follows: 

·  A comprehensive survey of the Nile River banks as existing to form a baseline against 

which to measure disturbance or enhancement against. This will form the basis of a set of 

sustainable indicators against which sustainable degradation or improvement can be 

measured against in future. 

 
·  The establishment of a series of appropriate and sustainable proposals for stabilizing 

shores of the Nile River Banks. The methods of stabilizing banks vary between the Blue, 

White and Main Nile River due to the variation of the river pattern system between them. 

The variation in banks means that no one solution is likely to be suitable. Therefore there 

will be suggested solutions for the methods of stabilizing each one of the Nile River 

Banks. 

 
·  A set of sustainability guidelines to be used to direct the implementation of the 

construction and development of the Nile River front in order to minimize its 

environmental impact. 

 
·  The establishment of a set of guidelines and information about sustainable development 

for the Nile River front at Greater Khartoum which will contribute in rising public 

awareness about sustainability. 

 
·  The establishment of a set of recommendations and guidelines about Sustainable 

Development of the Nile River Front SDNRF at Greater Khartoum to be considered in 

National and Local Strategy.     

 
1:15 Intended Contribution to Knowledge 

The research aims to provide the following contributions to knowledge:  

·  Comprehensive survey of the Nile Banks and their adjacent Shores for the six frontages 

in the study area. 
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·  Establishment of sustainable indicators for developing urban riverfront based on the 

triangle of sustainability. 

 
·  Documentary and Primary Sustainability Data Base that will be useful for sustainable 

programmes related to Khartoum appropriate to Africa in general. 

 
·  Sustainability guidelines for urban areas of rapid economic development that will be 

useful for those types of development. 

 
·  Appropriated Methods of Stabilizing Nile Banks or meandering river in urban areas. 

 
·  Sustainability guidelines for river management and protection systems. 

·  Guidelines for sustainable development plan for waterfront projects and river protection 

scheme appropriate to the hydrology study area. 

 
·  An understanding of the barriers, due to local conditions, that is restricted the 

development of urban waterfront like Nile Riverfront which may exist to prevent the 

implementation of the sustainable action plan. 

 
·  A set of recommendations to overcome these barriers. 

 
·  Sustainability guidelines for rising public awareness about sustainability. 

 
1:16 Conclusion 
 
This chapter set out the context of the research and described the aims of the study. The overall 

aim is to provide for sustainable protection for Nile River banks to allow sustainable 

development to take place in Greater Khartoum. The chapter specified the research hypotheses 

and the methodology that will be used for this research which involves developing proposals 

from primary and secondary research and then testing the proposals by checking against 

standards and also by stakeholder survey. The chapter clarifies types of data to be collected 

whether primary data or secondary data. It went on to specify the organization of the thesis 

which uses a number of chapters to identify issues of sustainability, river bank protection and 

sustainable development appropriate to the area and then to develop and refine a set of guidelines 
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for the application of protection and development schemes in the study area. Finally the chapter 

presents the expected research outputs and intended contribution to knowledge. The research will 

provide   survey of existing situation of the Nile River shores at Greater Khartoum, a set of 

sustainability guidelines for study area and a set of recommendations for sustainable action plan. 

The next chapter will present the historical background of the study area related to and 

influencing the research where it will include information on the ancient civilizations in the 

region along Nile valleys, general historical information about Blue, White and Main Nile River 

and historical National and Regional planning policies affecting the study area. 

 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
CHAPTER TWO: HISTORICAL BACKGROUND 
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2:0 Introduction:   

Chapter Two will consider the historical background and context of the region that is the subject 

of this research project. Historical information about the study area is essential as it gives us 

information as to how the region has reached its current status and gives the cultural and 

geographic information necessary for future developments. Sustainability involves protection 

and enhancement of the environment, therefore it is essential to have a full understanding of the 

characteristics and historical development of the region. Historically development was driven by 

Kitchener Master Plan in 1898, Macklin Plan in 1908 and the Structural Plans of Khartoum in 

1958, 1976 and 1992.  

This chapter will consider the area by first investigating the Nile River and its surrounding 

countries known as the Nile Basin Countries and focusing on the specific research area at 

Greater Khartoum. The chapter will present information about the White Nile, the Blue Nile and 

the Main River Nile. The chapter will specify the role of the Nile River in ancient civilizations 

but will focus mainly on the Sudanese civilization following this with the history of Greater 

Khartoum will be presented. Greater Khartoum is composed of three cities Khartoum, 

Omdurman and Khartoum North. In additional there is a Small Island at the confluence of the 

Blue and White Nile called Tuti Island. The chapter will tackle historically the planning policies 

that applied to the study area within National and local development Strategies.  

 

2:1 Nile River 

The Nile River forms the focus for this research project and therefore it is essential that it is 

understood as well as possible. The Nile River is an alluvial meandering river. Its drainage basin 

covers about 3112369 km2 which represents about 10% of the total area of Africa (Nile Basin 

Initiative (NBI) report, 2003). This area stretches across ten Nile countries namely Rwanda, 

Burundi, Tanzania, Uganda, Kenya, Democratic Republic of Congo, Ethiopia, Eritrea, Sudan and 

Egypt. The Nile is connected to an estimated 300 million people that live in these ten countries 

that share the Nile. The area of these ten countries and the basin as denoted in, the NBI report 

(2003) is as specified in Table 2-1. 
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Table 2-1 the Nile Basin Area per Country as specified in NBI report (2003)  

 

Country Area of the 
Country/ 
km2  

 

Area of  the 
Country 
within the 
Basin/ km2  

As % 
of total 
Area 
Basin 

As % of 
total 
Area of  
Country 

Average Annual Rainfall in 
the Basin Area in (mm) 

 % % Min. Max Mean 

Burundi 27,834 13,260 0.4 47.6 895 1570 1110 

Rwanda 26,340 19876 0.6 75.5 840 1935 1105 

Tanzania 945,090 84,200 2.7 8.9 625 1630 1015 

Kenya 580,370 46,229 1.5 8.0 505 1790 1260 

Zaire 2,344,860 22,143 0.7 0.9 875 1915 1245 

Uganda 235,880 231,366 7.4 98.1 395 2060 1140 

Ethiopia 1,100,010 365,117 11.7 33.2 205 2010 1125 

Eritrea 121,890 24,921 0.8 20.4 240 665 520 

Sudan 2,505,810 1,978,506 63.6 79.0 0 1610 500 

Egypt 1,001,450 326,751 10.5 32.6 0 120 15 

For Nile Basin  3,112,369 100 %  0 2060 615 

 

It can be seen from this table that Sudan represents the largest contribution to the total Nile basin 

area, but with the exception of Egypt has the lowest mean annual rainfall. These ten Nile River 

Basin Countries are shown in Fig 2-1 as illustrates in, Nile Basin Initiative report (2003)  

 



Fig 2-1 The Nile River Basin Countries (source Nile River Basin Initiative)

 

The Nile River is supplied by many tributaries and lakes as shown in Fig 2

NBI report (2003).  
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1 The Nile River Basin Countries (source Nile River Basin Initiative)

The Nile River is supplied by many tributaries and lakes as shown in Fig 2

1 The Nile River Basin Countries (source Nile River Basin Initiative) 

 

The Nile River is supplied by many tributaries and lakes as shown in Fig 2-2 as illustrates in, 



Fig 2-2 Nile River Tributaries and Lakes (source Nile River Basin Initiative)

 

 

It can be seen that the Blue and White Nile meet at Khartoum forming the Main Nile River. 

These rivers will be discussed more fully in the next sections.
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Tributaries and Lakes (source Nile River Basin Initiative)

It can be seen that the Blue and White Nile meet at Khartoum forming the Main Nile River. 

These rivers will be discussed more fully in the next sections. 

Tributaries and Lakes (source Nile River Basin Initiative) 

 

It can be seen that the Blue and White Nile meet at Khartoum forming the Main Nile River. 
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2:1:1 Blue Nile 

The main source of the Blue Nile, as specified in Nile Basin Initiative report (2003), is Lake 

Tana in the Ethiopian Highlands, where the river is known to the Ethiopians as The Tigur Abbay. 

It flows for 850 miles till it meets the White Nile at Khartoum. The river is known in Sudan as 

the Blue Nile or “Bahr al Azrag”. The river represents about 59% of the total annual discharge of 

the Main Nile River.  

The hydrology of the Blue Nile according to the Ministry of Irrigation in Sudan records collected 

over 50 years from the Blue Nile as specified in (UNESCO Chair in Water Resource Study, 

2002), is summarized in Table 2-2. 

 

Table 2-2 Hydrology of the Blue Nile (source UNESCO Chair in Khartoum) 

 

           Item        Descriptions     Notes 

Maximum Water Level  380.88 m aSL  The average of the 

Ministry of Irrigation in 

Sudan records collected 

over  50 years  from the 

Blue Nile 

Minimum Water Level  373.06 m aSL 

Variation Level 7.82 m 

Water slope in flood period 9.7 cm/ km 

Water slope in recession period 7.6 cm/ km 

Maximum Water Level occurred time Aug- Sept 

Minimum Water Level occurred time Feb – May 

Width of main stream 420 m 

Width of Blue Nile Left branch at Tuti 246 m 

Width of Blue Nile Right Branch at Tuti 481 m 

Flow in dry period 10 Mm3/ day  

Flow in flood period 700 Mm3/ day  

Bank soils Different types 

 

 

From above Table 2-2 it can be seen that there is a high variation in the discharge flow of the 

Blue Nile between the dry and flood period, the small width of the river in combination with the 

high discharge flow within the flood period leads to erosion affects and sedimentation. There is 

also a high slope to the river bank due to the river flow pattern system. Also it can be seen that 
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banks adjacent to the Blue Nile will experience high water levels between August and 

September. This means that large flood defences would be needed.   

Therefore the Blue Nile is the main concern for any stabilization methods that will be used in the 

Nile River Banks.  

 

2:1:2 White Nile 

The main source of the White Nile, as specified in NBI report (2003), is considered to be Lake 

Victoria in Tanzania although the lake is fed by many rivers of considerable size.  The most 

distant stream of the White Nile emerges from Nyungwe forest in Rwanda, via Rukarara, 

Mwago, Nyabarongo and Kagera Rivers. These rivers run through Rwanda and Burundi and 

finally entering Lake Victoria in Tanzania. The river leaves Lake Victoria at Ripon Falls near to 

Jinga, Uganda and is known as the Victoria Nile. It flows further for approximately 300 miles 

through Lake Kyoga into Lake Albert where it known as Albert Nile. Then the river flows into 

Sudan, where it known as Bahr al Jebel for a length of 445 miles where it meets the Bahr el 

Ghazal to make one stream called the White Nile or “Bahr al Abyad” which flows to the North 

till it meets the Blue Nile at Khartoum. The total length from source to Khartoum as denoted by 

the Ministry of Irrigation in Sudan is 2265 miles. 

 The hydrology of the White Nile according to the Ministry of Irrigation in Sudan (MIS) records 

collected over 50 years from the river as denoted in (UNESCO Chair in Water Resource Study, 

2002) is summarized in Table 2-3. 
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Table 2-3 Hydrology of the White Nile   

 

           Item        Description     Note 

Maximum Water Level  380.66 metre above Sea 

Level  m aSL 

The average of the Ministry of 

Irrigation in Sudan records 

collected over  50 years  from the 

White Nile 

Minimum Water Level  373.21 m aSL 

Variation Level 7.45 m 

Water slope in flood period 5.3 cm/ km 

Water slope in recession period 3.6 cm/ km 

Maximum Water Level occurred time Aug- Sept 

Minimum Water Level occurred time Feb – May 

Width of main stream About 1800 m 

Flow is stable with plus or minus 25 

%  

73 Million cubic metres 

per day Mm3/ day 

Bank soils Different types 

 

From Table 2-3 it can be seen that the water flow of the White Nile is stable leading to the 

formation of a low slope and long shore although there is a high variation in the level between 

maximum water level during the flood period and minimum water level during the dry period.    

 

2:1:3 Main River Nile 

After the Blue and White Nile merge at Khartoum ,the only main tributary is the Atbara River, 

which originates in Ethiopia and flows for a length of approximately 500 miles until it joins the 

Main River Nile at Atbara , 200 miles North of Khartoum. This point represents about half of the 

length of the river until it joins the Mediterranean Sea as the end point of the longest river in the 

world. The length of the River Nile from Khartoum to its end point at the Mediterranean Sea is 

1880 miles. The total length from start to finish is 4145 miles. The Nile River flows from Atbara 

through the desert till it reaches the man-made Lake Nasser behind The Aswan High Dam in 

Egypt, 170 miles from the Northern Sudanese border with Egypt. Where another man – made 

lake from Lake Nasser is made called Toshka. Then the river flows to the North until it reaches 

the Mediterranean Sea through The Nile Delta. 
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The hydrology of the Main River Nile according to the Ministry of Irrigation in Sudan records 

collected over 50 years from the Main River Nile as specified in (UNESCO Chair in Water 

Resource Study, 2002) is summarized in Table 2-4. 

 

Table 2-4 Hydrology of the Main River Nile 

  

           Item        Descriptions     Notes 

Maximum Water Level (WL)  376.88 metre (m) The average of the 

Ministry of Irrigation in 

Sudan records collected 

over  50 years  from the 

Main River Nile 

Minimum Water Level  368.82 m 

Variation Level 8.06 m 

Water slope in flood period 8.9 cm/ km 

Water slope in recession period 10.2 cm/ km 

Maximum Water Level occurred time Aug- Sept 

Minimum Water Level occurred time Feb – May 

Width of main stream About 700 m 

Flow due to Blue & White Nile Above tables 

Bank soils Different types 

 

From Table 2-4 it can be seen that the river pattern system is similar to the Blue Nile,  the 

sedimentation and erosion system that occurs due to the small width of the main stream and the 

high discharge flow of the Blue and White Nile in flood period. Also it can be seen the high 

variation of water level between flood and dry season and high inclination of the river banks 

requires special consideration for stabilizing the Main River Nile Banks.       

 

2:2 Role of the River Nile in Ancient Civilization 

Most of the ancient civilization in these countries is found along the river basin due to the 

availability of water. Water is needed for life and the ancient civilizations found in Egypt and 

Sudan was established here thousands of years ago. These civilizations and other influences on 

the region are listed in the sections below. 
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2:2:1 Egyptian Civilizations  

From the historical books of Egypt (Abuloughd, 1971 & Abdel Rhman Ali, 2004) the 

chronological order for Egyptian Civilizations are summarized in Table 2-5  

 

Table 2-5 Summary of chronological period of Egyptian Civilizations 

 

Time Period    Historical  Period                               Comments 

 

 

 

2000000 BC 

to 3100 BC 

 

 

Prehistoric Period  

1- This period known as Predynastic 

Period. 

2- Start of civilization of the Nile area. 

Nile used for agriculture, water 

transport and mud as building 

material for human settlement. 

3- Investigation of the seasons of the 

year from the flow of the Nile within 

flood and dry season and hence the 

observation of the annual cycles 

which led to an understanding of 

calendars.    

 

 

2920 BC to 

332 BC 

 

The Dynastic Period 

from the First Dynasty 

to the Thirty One 

Dynasty  

1- Construction of human settlements 

near the Nile River from mud 

materials due to the behaviour of the 

short life. 

2- Construction of Pyramids, Temples, 

Parades, Palaces and Sculptures 

from stones and durable materials 

because they belief in long life after 

death. 
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Time Period    Historical  Period                               Comments 

 
Roman and Byzantine 

Period 

1- Construction of churches from 

masonry materials. 

640 AD to 

1798 AD 
Islamic Period  

1- Construction of Islamic Military 

Towns such as Fustat. 

2- Islamic Architecture such as domes 

and Islamic features. 

3- Islamic Town Planning such as 

Cairo, Damascus and Bagdad.  

1798 AD to 

1802 AD 
French Period  

1- Construction of Military Buildings. 

2- Town Planning. 

 

1802 AD to 

1882 AD 

 

Turkish Period  

1- Construction of Industrial Buildings. 

2- Construction of new infrastructure 

such as Dams, Bridges, Canals and 

Roads. 

3- Physical Town Planning.   

1882 AD to 

1952 AD 
 

British Period  

1- Construction of Industrial Buildings. 

2- Construction of new infrastructure 

such as Dams, Bridges, Canals, 

Railways, Telecommunications and 

Roads. 

3- Physical Town Planning.   

 

From table 2-5 it can be seen that over a long period the organic, unplanned development, using 

natural local materials was changed for planned development with less dependence on natural 

products.    
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2:2:2 Sudanese Civilizations 

 

From the historical books of Sudan (Abusleem, 1970 & Awan Alshreif, 1980)) the chronological 

orders for Sudanese Civilizations are summarized in Table 2-6.  

 

Table 2-6 Summary of Chronological Period of Sudanese Civilizations 

 

Time Period Historical  Period                                    Comments 

 

2400 BC to 1500 

BC 

 

Karma 

1- It was the first Kuchite Kingdom. 

2- It was affected by Egyptian Civilizations. 

3- They used the Nile water in agriculture and river 

transport. 

 

 

1500 BC to 550 BC 

 

Napta 

1- It was the second Kuchite Kingdom. 

2- The 25th Dynasty of the Egyptian Dynastic Period was 

ruled both Sudan and Egypt and it belong to this 

kingdom. 

3-  The influence of Egyptian civilizations because they 

ruled by one ruler. 

 

 

 

 

550 BC to     23 AD 

 

 

 

Meroe 

1- It was the third Kuchite Kingdom. 

2- It was characterised by iron and steel industries near the 

Nile at Meroe royal city. 

3- The development of new technical irrigation system from 

the Nile called Sagia. 

4- Construction of Masonry Walls (4m thick) along the Nile 

Bank to protect the royal city from the Nile Flood. 

5- Construction of the Royal City near the Nile River Bank.  

6- Construction of pyramids away from the river banks.      

 

 

23 AD to   1340 AD 

 

Christianity Period 

1- It was composed of many kingdoms such as Mugarra or 

Dongla at the North and Alwa or Soba at the South of it. 

2- Construction of churches. 

3- The divisions of the Sudan to many kingdoms.  
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Time Period Historical  Period                                    Comments 

 

 

1340 AD to 1820 

AD 

 

Islamic Period  

1- It was composed of many Islamic Kingdoms at the North 

of Sudan such as Fungi Kingdom and Darfur Islamic 

Kingdoms at the West of Sudan. 

2- Islamic Architecture. 

3- The use of the Nile valley in agriculture and river 

transport. 

 

 

1820 AD to 1885 

AD 

 

Turkish Egyptian 

Period  

1- The establishment of Sudan today after demolishing 

Islamic and Christian kingdoms. 

2- Division of Sudan to provinces and districts. 

3- Construction of new infrastructure such as roads and 

telecommunications. 

4- Planning of Khartoum as new capital for Sudan.  

 

1885 AD to 1898 

AD 

 

Mahdiya Period  

1- The independency of Sudan. 

2- Planning of Omdurman as new capital of Sudan instead of 

Khartoum. 

3- The use of the Nile in agriculture and transport. 

 

 

 

1898 AD to 1956 

AD 

 

 

British Egyptian or 

Condominium Period  

1- Division of Sudan to nine Provinces and each Province 

divided to Municipals. 

2- Construction of new infrastructure such as railways, 

bridges, dams, electricity, roads and telecommunications. 

3- The establishment of large development agriculture 

schemes such as, Gezira Agriculture Scheme and Zidab 

Agriculture Scheme. 

4- Planning of Khartoum as capital of Sudan. 

 

Table 2-6 shows there has been an historic requirement for water management and river 

stabilization bank to permit safely development along river front.  
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2:3 History of Greater Khartoum 

 

Greater Khartoum is composed of three cities Khartoum, Omdurman and Khartoum North and 

also a small island called Tuti. The following sections describe the history of these.  

 

Khartoum  

 

Khartoum was established as the capital of Sudan within the Turkish Empire in 1821 AD after 

the Turkish had overthrown the Funj Kingdom and moved the capital from Sennar to Medani 

then to Khartoum. Before the influence of the Turkish, Khartoum was composed of small 

scattered settlements or villages such as the village of Sheikh Arbab al Agaid which was 

established in 1620 AD.   Sheikh Arbab al Agaid was well known within Funj Period and 

established his famous Massid for Quraan in Tuti Island and later moved it to Khartoum in 1691 

AD which became very famous in Sudan, where his student numbers reached more than a 

thousand at that time. Sheikh Alameen Eldreer also came from Tuti establishing the famous 

Islamic Centre in Sudan during this period in Khartoum. Soba which is now part of Greater 

Khartoum was the capital of the Christian kingdom called Alwa which was established in the 

fifth century and demolished by Funj in 1504 AD.  

 

The Turkish further established the town in 1821 AD by constructing government buildings 

along the Blue Nile as the first zone. Two other zones were created one as governmental housing 

and another zone as a market area. This area was well planned and had good connections to 

Egypt by telegraph and the other communications and services methods invented at that time. 

Other zones for the general population were unplanned called local native settlement. 

When Mahdiya captured Khartoum in 1885 AD they moved the capital from Khartoum to 

Omdurman.  

 

When Kitchener overthrew Mahdiya by his Anglo-Egyptian Nile Expeditionary Force at Karri 

battle in 1898 AD, he returned the capital to Khartoum again. Kitchener made a master plan for 
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Khartoum in1899 AD based on the Washington master plan. The railway reached Khartoum 

after constructing the Blue Nile Bridge from steel. This period show the establishment of good 

infrastructure, radial roads, recreational areas and most of the urban facilities required at that 

time.  

 

Omdurman  

     

Omdurman became capital of Sudan within the Mahdiya period 1885-1898 AD when Anssar 

captured Khartoum they moved the capital to Omdurman and called it Bugat Elmhadi. Khalifa 

Abd Allahi was planning the town according to the Islamic Pattern, as some planners in Sudan 

like Salah Mazari said so. The town is divided to different sectors or zones in a way that each 

sector or zone had a specific function or purpose. For example Bait- Al-Khalifa was established 

as high political quarter situated in the middle so as to be equally accessible for the whole public. 

The Soque sector was established as a commercial zone situated near the political zone. An 

import and export zone was situated near the river for loading and unloading of ships and boats 

called El-Morda, other residential zones are situated such as  Bait- Elmal as financing zone, 

Wad- Nobawi, Elmlazmine, Aboroof, Wad- Doro, El-Abbasia, Elmasalma, Hai-Elarab etc.  

Omdurman before Mahadiya was composed of small settlements or villages, most of them built 

by the Gamoia tribe, but a famous Sheikh from Tuti called Hammed Wad- Ummarume 

established his popular Massid for Koran at Omdurman within Funj Period (sixteenth century). 

Old –Omdurman required re-planning, but most of the land owners required high compensation 

due the high value of the land here. This resulted in a great delay in executing the re-planning 

development plan, although the new extensions of Omdurman were well planned and supplied 

with most of the required services. 

 

Khartoum North 

Khartoum North was mainly established as a modern town by Kitchener, as a result of his using 

the river port for his ships and boats in 1898 AD. He constructed big workshops and warehouses 

as headquarters for river and sea transport which was named the River Transport Corporation. 
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This corporation required a lot of employees and local workers, therefore most of the population 

of Khartoum North were workers at that time.  

 Khartoum North gradually expanded by the creation of a large  industrial area containing 

different types of industries like food processing industries, oil industries, soaps industries, 

chemical and related industries. In addition different types of commercial and residential areas 

also grew up to support the industrial activities.  

 

Tuti Island 

 

Tuti is a crescent-shaped island built up as a result of mud sedimentation on the sedimentary 

rocks, which are noticeable in the middle of the island. The total area of the island is about one 

thousand and two hundred acres. The population of Tuti is mainly composed from Mihas tribe 

whom emigrated from Northern Sudan within the Funj Period during the sixteenth century.  

 Tuti has a unique location for we find the Blue Nile flows from the East, the White Nile from 

South and West and the River Nile from North. The total length of the shores of the three rivers 

is 10.375 Km. Unfortunately all these shores are not protected against flood, which presents a 

great risks to the people and their property on the island during the flood season.   

 

Summary  

From this brief of historical background of Greater Khartoum we can identify the following: 

·  The development was largely agriculture based related to the need to feed population for 

many years. 

 

·  Presence of the British led to an upsurge in development, but this was based on trade 

and military necessities. 

�



60 
 

·  Khartoum is now poised for new phases of development, but two essential issues are 

required the Nile River Banks needs to be stabilized and also there is a need to construct 

in a sustainable manner.    

 

2:4 Planning Policies Applied to the Study Area in National and Local                                     

Strategy 

 

There are few places in the world where development can take place without restrictions. This 

section aims to summarize the planning laws that govern development in the region. The main 

policies applicable to and affected developments in Greater Khartoum include both historical 

plans and current legislations are summarized below: 

 

2:4:1 Kitchener Master Plan 1898 
 
The Kitchener master plan was the first managed plan of development applied to Khartoum. It 

used similar assumptions as that applied to the Washington master plan. The governmental 

buildings were located along the shore of the Blue Nile, then the residential housing for English 

and Egyptian high ranking officers and the native stretched in scatters settlements at the South of 

the railway station not constituting in the structural plan. The location of the railway now 

becomes one of the most obstacles of the natural development.   

 

2:4:2 Macklin Master Plan 1908 

 
The Macklin master plan was a modification of the Kitchener master plan, which was influenced 

mainly by the idea of garden city model. Large parks were located near the Nile like Khartoum 

International Zoo, nice parks along the Blue Nile like those within the ministry of finance, 

ministry of irrigations and all parks within those traditional buildings. 

Then the general commissioner of Khartoum called Sarsfield Hall applied another modifications 

and amendments for Kitchener and Macklin master plans. 
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2:4:3 The Structural Plan of Khartoum 1958 

 
The structural plan for Khartoum in 1958 was designed by Doxiadis Associational Consulting 

Engineers within the first elected democratic government period (1956-1958) after the 

independence of Sudan in January 1956. The structural plan was depending on the dynamic 

development of the city based on the natural characteristics of the Nile River and the three cities 

located on it; Khartoum, Khartoum North and Omdurman that formed Greater Khartoum. The 

structural plan specified the direction of the development in Greater Khartoum and for our study 

area as the most dynamic and valuable area in Khartoum, the plan was tackled the following 

issues:- 

 
·  To develop the function of the Nile River to be as a source of beauty and 

communication for Greater Khartoum and not as obstacles between the three cities. This 

obtained by using the Nile River as main blue way for urban activities such as; 

recreational, leisure’s, water based sports, tourists, landscape and fisheries. 

 
·  Protection of Nile River Banks by suitable stabilization methods. 

 
·  To develop the Nile River Shores for mix used urban elements. 

 
·  To protect the agricultural and green areas on both sides of the Nile Riverfront. 

 
·  To eliminate pollution to the water of the Nile River by establishing suitable legislations 

that required for this purpose. 

 
The structural plan for Khartoum in 1958 as illustrated in Fig 2-3 was tackled the main problems 

that restricted the development in our study area and suggested suitable solutions for them, but 

nothing was implemented from them for the following reasons:- 

 
·  When the plan was designed and ready for implementation the elected democratic 

government was changed by military troops and new military government was take place 

in November 1958. The military government altered and cancelled all the previous 
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programmes that issued within the first democratic period and created new agendas due 

to the new military government programmes. 

 
·  Starting of civil wars in South of Sudan due to the military agendas. Therefore the 

military council changed their priorities for different development programmes due to 

these visions. 

 
·  The bad economic situation of Sudan which is considered as one of the poorest countries 

in the world due to regional and international indicators. This situation led to restrict 

implementation for most of important programmes. 

 
·  The military period (1958- 1964) was changed by public revolution in October 1964 and 

new elected democratic government was appointed that known with the second 

democratic period (1964-1969). Then the military changed the second elected democratic 

government and a second military period started in June 1969 till April 1985. This 

insatiability of politics led to non sustainability of development.     
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 Fig 2-3 The Structural Plan of Khartoum (1958) source Doxiadis Plan No 23    
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2:4:4 The Structural Plan of Khartoum -1976 

 
The structural plan of Khartoum in 1976 was designed by Mafit Consulting Planning Groups 

within the second military period (1969-1985). The plan was considered the previous structural 

plan in 1958 and tackled the following issues in our study area:- 

  

·  The structural plan concentrated on developing the city centre and establishing 

recreational and landscape urban elements on the Nile Riverfront in Khartoum. 

 
·  The structural plan restricted the development along Nile Riverfront and any 

development should be according to specific; classifications, specifications, building 

types, building height, building regulations and distance from Nile Banks. 

 
·  The structural plan directed that all shores should be accessible to public. 

 
·  The structural plan was directed for protecting Nile Banks with suitable stabilization 

methods and establishes cornice along Nile Riverfront. 

�

The structural plan of Khartoum in 1976 as illustrated in Fig 2-4, as the previous one in 1958, 

nothing of the development elements in our study area were implemented for the following 

reasons:- 

 

·  The Sudan economic situation was still considered one of the poorest countries in the 

world according to regional and international economic indicators that caused the 

implementation of this plan impossible. 

 
·  The absence of democracy and representation of public in the Parliament where all its 

members were appointed by military ruler. 

 
·   The absence of transparency and democracy led the; planning, plan making and planning 

control to be according to the military ruler wishes and not to the concept and planning 
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system. Therefore implementations for development elements take place according to the 

ruler desire and not to scientific planning programmes. 

 
·  The continuous changes of governments particularly the democratic periods were very 

short related to military ones that led the planning concept to be of continuous changes 

and not sustainable due to the rapid political changes. This situation led to most of 

development programmes not to be implemented.  

 
·  The starting of civil wars in South of Sudan from time to time particularly in 1983 led the 

military ruler to change his agendas and let the Sudan to be suffering from these wars and 

military rulers.  
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                Fig 2-4 the Structural Plan of Khartoum (1976) source Mafit Plan No 25 
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2:4:5 The Structural Plan of Khartoum 1992 

 
The structural plan for Greater Khartoum in 1992 was designed by Doxiadis Associational 

Consulting Engineers. The plan was designed within the third military period that changed the 

third elected democratic government that started after the second public revolution in April 1985. 

This period called the third democracy period and extended from April 1985 till June 1989 

where military troops changed the elected government and the military ruler appointed military 

government in June 1989 and this period extended till now.  

 
The structural plan of Khartoum proposed in 1992 was devised to tackle the main problems 

perceived in previous Greater Khartoum development referring to the partial and ad-hoc 

solutions arising from the last structural plans. The structural plan in 1992 focussed on the 

homogeneity, continuity and functionality of the different urban elements in sustainable way 

without concentration only on the centre. This issue could be achieved by creating sub-centres. 

The structural plan for Grater Khartoum in 1992 as illustrated in Fig 2-5 was tackled the 

following development issues in our study area:- 

 
 

·  The structural plan focused on the homogeneity, continuity and functionality of the 

development elements along Nile Riverfront in Greater Khartoum. 

 

·  The structural plan directed for further scientific studies to the hydrology, morphology 

and geotechnical for the Nile River pattern system in Greater Khartoum. This studies 

such as the study of the centre of Khartoum that carried by Khartoum CBD Study Team 

in 1999 and the study carried by UNESCO Chair in Water Resources in 2002. 

 

·  The important of the waterfront development as homogenous area that should be 

developed to improve the general environment in Greater Khartoum. 

 

·  To create urban elements along riverfront after stabilizing the Nile Banks and to make 

Nile Riverfront accessible to public. 
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·  The structural plan divided the riverfront to zones extended along the six frontages 

shores. 

·  The structural plan directed to establish the required legislations and regulations that 

required for controlling and directing the development of the Nile Riverfront.  

 

The structural plan for Greater Khartoum in 1992 was not implemented particularly those related 

to our study area and this is related to the following reasons:- 

 

·  Lack of military ruler visions due the absence of transparency and democratic 

institutions. 

 

·  The bad economic situations of Sudan in spite of its potential natural resources where 

more than 75% of the national income expended for security. 
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   Fig 2-5 the Structural Plan of Khartoum (1992) source Doxiadis Plan No 26   
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2:5 Summary of Chapter Two 
 
 
This chapter presented the historical and contemporary background of the study area especially 

the contribution and role of the Nile River in ancient civilizations particularly the Egyptian and 

Sudanese civilizations. The chapter gave short information about the ten Nile Countries, known 

as Nile Basin Countries and the Nile Basin Initiative NBI which is the official coordinator body 

responsible from the development of the Nile River Basin within these ten Nile Countries. The 

chapter presented the hydrology of the Blue, White and Main Nile River from the recorded data 

collected for 50 years by the Ministry of Irrigation in Sudan. The chapter summarized the 

chronological order of Egyptian and Sudanese civilizations and the role of the Nile River in 

those civilizations. The chapter gave short brief about historical background of Greater 

Khartoum which composed of three cities Khartoum, Omdurman and Khartoum North followed 

by the small island at the confluence of the Blue and White Nile forming the Main Nile and it is 

called Tuti Island. The chapter finally summarized the historical planning policies applied to the 

study area in national and local strategy from the first master plan by Kitchener in 1898 AD until 

the structural plan in 1992 AD. 

The information presented in this chapter shows that the region has a rich and historical 

background. Moving on form a large agricultural society various powers have attempted 

planning for a more development society utilizing educational, commercial and residential areas 

served by modern communication systems. Further development is likely and will be influenced 

by these past plans.   

The next chapter will concentrate on data gathering and research and the chapter will expand 

information about the current state of the study area given in this chapter. 

 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
     CHAPTER THREE: - CURRENT SITUATIONS 
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3:0 Introduction: 

 

The aim of this chapter is to present the results of a survey into the current state of the Nile River 

Shores and the Riverfronts or the adjacent land to these Shores. The chapter will do this by 

dividing the large River Shores length into 16 manageable zones or Shores and Riverfronts. The 

issues that will be surveyed will indicate and tackle: 

·  Drives of development in the study area. 

·  Sudan general economy which will indicate, it can support such kinds of riverfront 

development. 

·  Current environmental and social situations of the study area, which reflect a lacks of 

existing infrastructures and needs of riverfront development programme. 

·  Reasons of dividing the study area into 16 Nile Shores and location of them on the 

Blue Nile, the White Nile, the Main Nile and the Confluences of the Blue and White 

Nile at Tuti Island. 

·  The general characteristics and specifications of each Nile River Shore and the 

Riverfront adjacent to it. 

·  Photographic record for each Nile River Shore and its Riverfront. 

  

The reason for carrying out this survey is to provide base- line information about the study area 

with those collected in previous chapters. In particular information is required about the need and 

options for riverbanks stabilization methods and development of Nile Riverfront in Greater 

Khartoum.    

 

3:1 Overall Drivers of Development in the Study Area 

This section will explain why this region has been identified as a location which is likely to be 

developed. The region identified in the previous chapter has been recognized as an area where it 

is anticipated that rapid development is going to take place. This has been suggested for a 

number of reasons. The following section highlights the main driving factors:   
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3:1:1 World Famous 

(i) The Nile is a river known throughout the world. 

(ii)  The location of the development area adjacent to the Nile will make marketing 

publicity much easier and increase the land value. 

 

3:1:2 Prime Location 

 

(i) Sudan is the largest country in Africa where it is known as “the heart of Africa” and 

Khartoum as the capital of Sudan is well placed to be a central business hub for the 

continent. 

(ii)  Evaporative cooling from the River Nile helps the microclimate. Generally cooler and a 

more comfortable humidity than the region away from the river. 

(iii)  Khartoum has a strong historical background demonstrated by the buildings left behind 

for example in Turkish and British- Egyptian Period. 

(iv) River fronts are well known as desirable locations for living and working. The Nile 

River benefits from appearance of the continuous flow and natural visions of flora and 

fauna. 

3:1:3 Facilities 

(i) Concentration of the most governmental and public buildings along the Nile Shores. 

This means that there is already a precedent for development and an infrastructure in 

place to help it proceed. 

(ii)  Most of existing recreational facilities are located along the Nile Shores. This will 

lead to develop these facilities and to create new ones. 

(iii)     The existing infrastructure along the Nile Shore that can be enhanced to improve 

the public services in the area. 

(iv) River resource for water transport. 

(v) Local food supply from agriculture. 
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(vi) Local population for skills.  

 

In recent years the Sudan has seen much investment from outside countries that hope to share in 

the regions wealth of natural resource. The exploitation of those resources will require a modern 

city infrastructure in which to accommodate stakeholders in this development. The drives 

described above in addition to this highlight Khartoum as a region where rapid urbanization is 

poised to take place. 

 

3:2 Sudan General Economy 

 

The Sudan General Economy will tackle economic overview, economic structure and Gross 

Domestic Product GDP for Sudan as specified below:   

 

3:2:1 Economic Overview 

 

Sudan is a rich country in terms of natural and human resources, but the economic and social 

development have been below expectation. Sudan is considered one of the poorest countries in 

the world by both regional and international standards due to the civil wars in South and Darfur 

region, the poor economic management, coupled with the severe economic disruption and 

imbalances caused by the civil war have blocked successful development in Sudan. But this 

situation will be altered if the Comprehensive Peace Agreement CPA between the Government 

or National Congress Party NCP and Sudan People’s Liberation Movement SPLM in (May, 

2005) and Darfur Peace Agreement in Abuja in (2006) are brought into effect, but it will take 

many years to overcome on the effect and impact of these civil wars in Sudan. 

 

In terms of both employment and contribution to GDP, agriculture is the most important sector 

where it employs 80% of the total workforce in Sudan and considered a third sector that 

contributes in the GDP. The agriculture sector is dominated by several key crops produced by a 

combination of rain-fed and irrigated agriculture, including the vast al-Gezira irrigation scheme. 
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Sudan economic structure was changed and altered after the petroleum invention and production 

in (1999), which lead to large inflows of foreign direct investments.  

Lake of basic infrastructure in large areas, and reliance by much of the population on subsistence 

agriculture ensure much of the population to remain at or below poverty line despite rapid rises 

in average per capita income. Generally Table 3-1 and 3-2 illustrates the macroeconomic 

framework in (2008) and trade balance from (2000 to 2006) by the Ministry of Finance and 

National Economy MFNE in Sudan report as specified below: 

 

Table 3-1 Macroeconomic Framework for Sudan source MFNE report Sudan (2008) 

 
Item/ year 1999    2005     2006     2007    2008 

Budget Revised Budget Est. Budget Est. Budget Est. 

Total population in Million 30.0 35.3 35.3 36.2 36.2 37.1 37.1 38.0 38.0 

Real GDP Growth Rate 6.7% 8.0% 8.0% 10% 10% 10.5% 10.5% 7.6% 7.6% 

Real GDP Bill SD 81/82 prices 1354 2040 2040 2244 2244 2469 2480 2657 2679 

General Price inflation* 16.0% 7.5% 8.5% 8.0% 7.2% 8.0% 8.3% 6.7% 8.0% 

GDP Deflator (General Price) 199.9 326 329 352 352 377 378 402 404.6 

Exchange Rate 252.1 250 243.6 225 217.1 200 200 200 2.00 

GDP Current prices BSD 2706 6646 6708 7896 7910 9310 9379 10667 108,381 

GDP current prices in US $Billion 10.7 26.6 27.5 35.1 36.43 46.6 46.9 53.3 54.2 

Per capita in US $ 358 753 780 970 1007 1255 1264 1402 1425 

Total Consumption 2273 5300 6108 6058 3090 1035 2385 1987 89622 

Government Consumption 197 1059 1385 1591 12449 14868 13678 13377 11952 

Private Consumption 2076 4241 4723 4467 9358 13834 11293 11390 77670 

Gross Domestic Saving 433 1347 600 1838 4820 8276 6994 8679 18759 

National Saving 433 1039 74 1681 3794 7621 6339 7677 8730 

Total Investment 433 1655 1275 1994 5845 8931 7649 9682 28787 

Government Investment 33.4 392 0 494 4421 7069 5773 7442 6027 

Private Investment 400 1263 1275 1500 1424 1862 1876 2240 22760 

Current Account Billion SD 0 308 674 156 1025 655 655 1003 10029 

ICOR 2.4 3.1 2.4 3.0 7.4 9.6 7.8 11.9 3..3 
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Table 3-1 illustrates that the GDP of Sudan is of significant increase due to the increase in 

petroleum products and rates, the total private and governmental consumption is increased from 

1999 to 2008 to 37 and 60 times respectively that reflect the Sudan economic problems related to 

the high consumption of government compare to the less amount for the development and the 

noticeable increased in the total investment in Sudan from 1999 to 2008 to 66 times.  

 

Table 3-2 Trade Balance in US $ Millions (2000-2006) source Central Bank of Sudan 

 

year 2000 2001 2002 2003 2004 2005 2006 

Exports 
(FOB) 

1,806.70 1,698.70 1,949.11 2,542.17 3,777.75 4,824.28 5,656.56 

Imports 
(FOB)  

1,366.4 2,024.8 2,152.8 2,536.1 3,586.2 5,946.0 7,104.7 

Trade 
Balance 

440.3 326.1 203.7 6.1 191.6 1,121.7 1,448.1 

 

Table 3-2 illustrates that the Sudan exports trade is increased from 2000 to 2006 to 3.13 times 

and the imports to 5.2 times. 

 

3:2:2 Economic Structures 

Economic structures generally in Sudan and study area are agriculture base. The below section 

specified the most important economic sectors as summarized below: 

 

3:2:2:1 Agriculture 

Most of the lands in Sudan are flat because 67% of the Nile Basin flat area lies in Sudan where 

more than 200 million hectare suitable for agriculture, fortunately the cultivation area represent 

only 10% from the total suitable agricultural area.  Agriculture production as specified in the 

world fact book for Sudan (2008, p.7) is the most important sector in Sudan which employing 

80% of the workforce and contributing to the GDP 38.7% in the year (2003) and 31.5% in the 
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year (2007). The main agricultural products are cotton, groundnuts (peanuts), millet, sorghum, 

wheat, gum Arabic, sugarcane, cassava (tapioca), mangos, papaya, bananas, sweet potatoes, 

sesame, vegetables, fruits, orange, livestock.  

 

3:2:2:2 Industries 

Industry sector, as specified in above source, is occupying 7% of the total labour force in Sudan 

and contributing to the GDP 20.3% in the year (2003) and 35.7% in the year (2007). This 

significant increase in industrial sector is resultant from petroleum production and most of the 

important other industries are cotton ginning, textiles, cement, sugar, soap, distilling, shoes, 

pharmaceuticals, armaments, automobile/ light truck assembly and oil industries. The petroleum 

exportation products started as specified in the world fact book for Sudan (2009, p. 8) is in 

(August, 1999) following the opening of 16oo km oil export pipeline and production of crude oil 

is of continuous increase from 209,100 barrels/ day in the year (2001) to 750,000 barrels/ day in 

the year (2008) while local consumption is 79,760 barrels per day.  

 

3:2:2:3 Services 

Services sector occupying 13% of the total labour forces in Sudan and contributing to the GDP 

41% in the year (2003) and decreasing to 32.8% in the year (2007). This significant decrease in 

services sector is due to the lack of proper planning by the government and deterioration of 

agriculture sector which has negative impact to service sector.    

3:2:3 Gross Domestic Products GDP 

Gross Domestic Products GDP in Sudan is of significant grow since petroleum production in 

(1997) that led to increase exportation volumes combine with rapidly growing in foreign 

investment flows into large capital projects and buoyant domestic demand. The GDP real growth 

rate as specified in MFNE report (2008) increase from 5.9% in the year (2003) to 11% in the 

year (2007). The purchasing power parity is $70.95 Billion in the year (2003) that increased to 

107.8 Billion in the year (2007). Contribution of different economic sectors to the GDP as 

specified in MFNE report is summarized in Table 3-3. 
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Table 3-3 GDP in Local Current Sudanese Dinnars SDD Millions (source report of MFNE- 

Central Bank of Sudan, 2008). 

 
Specifications 2005 2006 2007 

Agriculture 754.2 785.6 810.3 

Irrigated Crops 206.7 230.7 238.9 

Rain fed mechanised crops  27.1 27.1 20.6 

Rain traditional crops 103.4 107.4 114.1 

Livestock 368.7 370.1 384.9 

Forest and others 48.3 50.2 51.7 

Industry 534.7 603 742.9 

Mining and quarrying 301 350 461 

Petroleum 288 336 447 

Others 13 14 14 

Manufacturing 130 140 160 

Electricity and water 26 28 30 

Construction 77 85 92 

Services 608.5 663.2 723.3 

Government Services 200.8 222.8 245.5 

Other Services 407.8 440.4 477.8 

GDP, Fact. Cost, Conc. P. 1,897.4 2,052 2,276 

Annual Change % 9% 8% 11.0% 

GDP Deflation 344995.1 373975 403892.7 

GDP, Fact. Cost, Current Prices  6,546,013 7,672,852 9,194,565 

 

Table 3-3 illustrates that the agriculture sector is not increased in spite of the increased in the 

petroleum production that mean the government is depend on the petroleum product although 

Sudan is agriculture country and the increased in the GDP that can support more development 

projects.  
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3:3 Current Social Situations 

The current social situations will tackle demographic characteristics, age structures of 

demographics characteristics, public services as specified below: 

 

3:3:1 Demographic Characteristics 

There were five national censuses taken in Sudan in the years 1953, 1973, 1983, 1993 and 2008. 

From these censuses the population of Sudan is of recognizable increase due to the high fertility 

rate which is 2.8 in urban areas and 3.5 in rural areas. The total population of Sudan in (1973, 

1983 and 2008) were 14113590, 20594197 and 39451212 respectively.  

Also there is a significance increase in the population of Greater Khartoum occurred due to local 

civil wars in South, West and East of Sudan that leads high migration from these regions to 

Greater Khartoum.  The population of Greater Khartoum were 1.2 million in (1953) and in 

(2008) were 5,274,321 as specified below: 

(i) Khartoum            = 1,582,027 where 806,834 males and 775,193 females 

(ii)  Khartoum North = 1,476,964 where 753,252 males and 723,712 females 

(iii)Omdurman         = 2,215,330 where 1,129,818 males and 1,085,512 females 

� 

3:3:2 Age Structure 

The age groups are divided for each five years or can be divided due to school age groups such 

as kindergartens (4 years), primary or elementary schools (5-14 years), secondary and high 

education schools (15-29 years), after graduation years (30-64) and old people above 64 years 

and the percentages of these categories are as specified below: 

      0-4       = 15% 

5-14     = 28.7% 

15- 29 = 27.5 % 

30 – 64 = 26.5 %     

> 64   = 2.3 % 
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3:3:3 Public Services  

The current public services tackled telecommunications systems, electricity, methods of 

transportation, human health and educations in Sudan and the study area as specified in the 

below sections: 

 

3:3:3:1 Telic-Communication Systems 

Communication system in Sudan is considered one of the modern large, well-equipped systems 

by the regional standards and upgraded, cellular communications started in (1996) and have 

expanded substantially. The system consists of microwave radio relay, cable, radiotelephone 

communications, troposphere scatter, and domestic satellite system with earth stations. The 

telephones mainlines in use as specified in the world fact book (2006 p.9) is decreasing from 

900,000 in (2003) to 636,900 in (2006), while telephones mobile cellular is increasing from 

650,000 in (2003) to 4.683 million in (2006). The radio broadcast stations are AM (12), FM(1), 

shortwave (1) where the radios are estimated at 7.55 million in 1997. The internet service 

providers (ISPs) as specified in the Ministry of Communication in Sudan report (2006) are 5 

where the users are estimated at 3.5 million.  

 

3:3:3:2 Electricity 

Production of electricity in Sudan as specified in the Ministry of Finance report in (December, 

2007, p. 8) is either by fossil fuel or by hydro turbines. The production of electricity is of 

significant increase where we find it 515 MW in (1990) and 1139 Mw in (2006). But the 

significant increase in electricity production will be from Merowi High Dam North Khartoum in 

the year (2009), where the annual production from the dam is 1250 MW.  

 

3:3:3:3 Transportations 

Sudan is the largest country in Africa. There are different methods of transportation as specified 

below: 
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(i) Roadways 

The total length of roadway, as estimated in the world fact book for Sudan (2006, p.10) is 11,900 

km where 4320 km paved and 7580 km unpaved. 

 
(ii)  Railways 

Sudan is the largest country in Africa with total area of 2,505,810 sq km where 2.376 million sq 

km is flat land with small hills and 129,810 sq km is water area. This large area the suitable and 

economical transportation method is the railway system, but fortunately there is no proper 

planning and future vision for developing this suitable type of transportation method in Sudan, 

therefore it is deteriorated and about to collapse. The railways lines in Sudan as specified in the 

word fact book for Sudan (2006,p.10)  are narrow gauge of total length 5978 km where 4578 km 

is 1.067 m gauge and 1400 km is 0.600 m gauge used for cotton transportation in Gezira 

Scheme.  

 
(iii)  Airports 

The total airports in Sudan are increased from 63 airports in (2003) where only 12 airports are 

paved and the remaining airports are unpaved to 101 airports in (2007) where 16 airports are 

paved and 85 airports are unpaved. The runway in paved airports is varies where 2 runway over 

3047m, 9 runway between 2438m to 3047m, 4 runway between 1524m to2437m and one runway 

under 914m (source the world fact book for Sudan, 2007, p.11). 

 
(iv) Waterways Transportation 

The total length of the Red Sea coastline in Sudan is 853 km where there are three sea ports 

namely Port- Sudan (main Sudan port), Suakin and Bashair which specialized in Petroleum 

export. Blue waterways of Blue, White and Main Nile River are used in local transportation 

methods between various Sudanese cities and villages for population and their goods and 

animals. These waterways transportation methods can be developed by establishing and 

constructing suitable sustainable harbours and modern river cruises or navigation vessels. The 

total length of waterways in Sudan that used permanently in the Nile River is 4068 km (source 

the World fact book for Sudan, 2006, p.12).       
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3:3:3:4 Human Health 

Human health service in Sudan is ranging and in hierarchical way that starting from dressing 

station and dispensary in rural areas to clinic, health centre, hospital and specialized hospital in 

urban areas. Health situation is deteriorated in governmental units in Sudan due to civil wars in 

Darfur and South Sudan, therefore most of the population used private hospitals and private 

health centres. The number of hospitals increased in Sudan from 205 in (1989) to 375 in (2006) 

and the number of beds increased from 19,200 in (1989) to 30,000 in (2006). But in spite of this 

significant quantitative increase there is qualitative decrease. Also the number of doctors 

increased in Sudan from 9.4 doctors for each 100,000 persons in (1989) to 19 doctors for each 

100,000 persons in (2006) and child death rate for those below five years old decreased from 

124/ 1000 in (1989) to 102/1000 in (2006), (source Ministry of Health report in Sudan, 

December, 2007, p.8-9).   

       

3:3:3:5 Education 

Education system in Sudan either governmental type or private type for the various educational 

levels which namely kindergartens of 3 years duration, elementary school of 8 years duration, 

secondary school of 3 years duration and high education in university or polytechnic which 

ranging between 3 to 6 years. Fortunately, educational system in Sudan is deteriorated in 

governmental school that leads to significant increases in private a school as seen from the 

stretches and expansions of private schools and universities in Sudanese cities without proper 

clear planning policies or educational measurements. This private education system becomes a 

source of profit for unauthorized people.  

There is a significant increase in the student of the various educational levels as specified in 

below Table 3-4 & 3-5 
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Table 3-4 Basic Education in Sudan, source Ministry of Education Sudan report 

(1999/2000).     

 

Type of        

Education 

 

Sudan Greater Khartoum 

No Students No Students 

Male Female Total Male Female Total 

Kindergarten 

(3 years) 

7991 177004 172302 349306 1256 28925 29071 57996 

Elementary 

School (8years) 

11923 1696691 1440803 3137494 1367 345406 333444 678850 

Secondary  

School (3years) 

1694 207324 194100 401424 357 47454 50932 98386 

 

Table 3-4 illustrates that most of the students concentrated in Greater Khartoum due to the lack 

of development in rural areas. 

  

Table 3-5 Education Capacity in Sudan, source Report from Ministry of Education in 

Sudan for the year (2007/2008).   

 

      Total Number in Sudan Total students 

Kindergartens 12000 450,000 

Elementary School 13300 4,600,000 

Secondary School 2500 600,000 

Polytechnic School  120 44,000 

University  27 (330 colleges) 300,000 

 

Table 3-5 illustrates that there is a lacks of polytechnic schools although there is great needs for 

technicians in implementations of various development projects in Sudan.   
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3:4 Current Environmental Situations 

 
The current environmental situations added to those specified in above sections will tackle 

natural forces, disposal system, infrastructures and pollutions in the study area as specified 

below: 

 
3:4:1 Natural Forces  
 
The natural forces are including both macro and micro climate characteristics such as the sun 

angles, temperature, wind directions, precipitation and relative humidity in the study area 

collected by the Sudan Meteorological Authority for thirty years (1971 - 2000) as specified 

below:  

 

Table 3-6 illustrates  the relative humidity, rainfall, evaporation, wind direction and wind 

speed as recorded in Khartoum Station at Lat (15, 36 N) and Long (32, 33E) - Alt: (380M).  

 

Elem. Relative 
Humidity  

(R.H.in %) 

              Rainfall in mm Evapo. 

Piche 

(mm)  

  

      Wind 

Month Mean Total 
in 
mms 

No of Rainy Days When 
Daily Rainfall > 0 mm 

Maximum in one Day Previous 
Direction 

Means 
Speed 
m/ s 

0.1   1.0  10.0  Total  Date 

JAN 26 0.0 0.0 0.0 0.0 0.6 1/1/82 16.1 N 4.4 

FEB 21 0.0 0.0 0.0 0.0 0 - 19.0 N 4.8 

MAR 16 0.1 0.1 0.1 0.0 1.6 2/3/82 22.4 N 4.8 

APR 15 0.0 0.0 0.0 0.0 Tr - 24.5 N 4.4 

MAY 20 3.9 0.9 0.7 0.1 15.1 30/5/87 22.7 N 4.0 

JUN 26 4.2 0.9 0.6 0.1 27.5 3/6/83 21.8 SW 4.4 

JUL 42 29.6 4.0 3.2 0.9 45.2 24/7/95 17.5 SW 4.8 

AUG 48 48.3 4.2 3.3 1.4 200.5 4/8/88 15.2 SW 4.4 

SEP 41 26.7 3.4 2.5 0.8 57.3 10/9/96 16.1 SW 4.0 

OCT 29 7.8 1.2 0.8 0.2 40.2 7/10/97 18.5 N 3.5 

NOV 26 0.7 0.0 0.0 0.0 22.2 1/11/76 19.1 N 4.4 

DEC 29 0.0 0.0 0.0 0.0 0 - 16.0 N 4.4 

YEAR 28 121.4 14.7 11.2 3.5 200.5 4/8/88 19.1 - - 
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From Table 3-6 we can guess that the rainiest months are July, August and September with 

average annual contribution of 104.6 mms from the total annual rain 121.4 mms while the wind 

blows from the North except in June, July, August and September where it blows from South 

West SW. 

 
 

Table 3-7 illustrates the air temperature and sunshine duration as recorded in Khartoum 

Station Lat: (15, 36 N) - Long (32, 33 E) - Alt: (380M)  

 
 
Element Stat 

Level 
Press 
Mbar 

                     Air Temperature in C Mean Dry 
Temp 
(max+min
) /2 in C 

Bright 
Sunshine 
Duration     Daily Maximum           Daily Minimum 

Month HPA Mean HST Date Mean LST Date In C HRS % 

JAN 967.2 30.7 41.0 15/1/95 15.6 7.5 4/1/92 23.2 10.0 86 

FEB 966.2 32.2 42.5 28/2/73 

25/2/74 

16.8 8.4 6/2/93 24.7 10.2 85 

MAR 964.1 36.5 45.6 16/3/98 20.3 12.5 2/3/2000 28.4 9.9 82 

APR 962.1 40.4 46.2 21/4/79 24.1 16.5 l/4/82 

6/4/95 

32.2 10.4 84 

MAY 961.8 41.9 47.5 17/5/91 27.3 19.0 11/5/82 34.6 9.6 74 

JUN 962.2 41.3 46.5 14/6/95 27.6 20.4 24/6/99 34.4 8.8 68 

JULY 963.1 38.5 44.5 Sev. 26.2 17.8 31/7/82 32.3 8.1 63 

AUG 963.4 37.6 43.5 18/8/86 

25/8/90 

25.6 18.0 26/8/72 

21/8/92 

31.6 8.5 66 

SEP 963.1 38.7 45.3 29/9/97 26.3 16.0 7/9/95 32.5 8.8 71 

OCT 963.2 39.3 43.0 3/10/90 

1/10/97 

25.9 17.5 31/10/77 32.6 9.7 83 

NOV 965.4 35.2 41.0 1/11/80 21.0 11.0 12/11/82 28.1 10.3 91 

DEC 967.0 31.7 39.0 15/12/83 

7/12/90 

17.0 6.2 19/12/71 24.4 10.1 90 

YEAR 964.1 37.0 47.5 17/5/91 22.8 6.2 19/12/71 29.9 9.5 79 

 

Table 3-7 illustrates there is no considerable variation in temperature between the different 

months because of the continuous shining of sun within the day. This characteristic can be 

usefully for producing solar energy in the study area.   
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3:4:2 Disposal Systems 

Sewerage system in Greater Khartoum now is under the responsibility of Khartoum State 

Sewerage Corporation KSSC. Sewerage system in Greater Khartoum started in the early (1950s) 

by British company under the consultancy of Howard Hampered by the contractor Marbles 

Ridgway for the area between the Blue Nile and the Railway Station in Khartoum. The sewerage 

system extended in the early (1960s) to Amarat in Khartoum covered total area of 15 km2 with 

total Asbestos pipe length of 250 km serving 80,000 of the population in Khartoum. In (1970) 

sewerage system service was established and extended to Khartoum Industrial Area for total area 

of 8.8 km2. 

The existing sewerage system in Greater Khartoum is just covering the following areas:   

      (i)      Khartoum CBD, Burri, Mogran                      = 7.5 km2 

      (ii)   Khartoum (2+3), Khartoum Industrial Area     = 4.3 km2 

           (iii)   Amarat, Hai Alzhoor                                         = 2.5 km2 

           (iv)   Khartoum Airport                                             = 0.8 km2                                               

            Total                                                             = 15.1 km2   

 

This current situation illustrates the poor performance of the sewerage system in Greater 

Khartoum and particularly in our study. Therefore most of the population are used local drainage 

system composed of septic tanks and wells. This system causes pollutions and contaminations to 

the ground water and the Nile River Water.  

The below Fig 3-1 illustrates the current disposal sewerage system in our study area and Greater 

Khartoum that reflects the poor situations of the sewerage disposal system in Greater Khartoum. 

This situation should be considered in the development plan in our study area. 
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Fig 3-1 the Existing drainage sewerage system in Greater Khartoum (source Khartoum 

State Sewerage Corporation KSSC) 

 

 

 

Fig 3-1 illustrates that the sewerage system constitutes a small area in Greater Khartoum and 

there is no sewerage system in Omdurman or Khartoum North.   
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3:4:3 Infrastructures 

The study area as we specified represents the most important area in Greater Khartoum and 

acting as a heart for it and the whole country because all bridges and important roads that link the 

different areas of Greater Khartoum together and with the other towns in the country are located 

and passing through this important area. 

The existing infrastructure beside those mentioned before will tackle the existing circulation 

system in Greater Khartoum, the existing bridges, the existing roads along the river front and 

transportation methods as specified below:     

 

(i) On The Blue Nile we find the following bridges located in the study area Mak- Nimir, 

Old Khartoum North, Burri, Manshia Bridge and Tuti Bridge on the Left Branch of the 

Blue Nile.  

(ii)  On The White Nile we find the following bridges located in the study area Old 

Omdurman, Engaze and Salha which under construction and expected to be finished in 

(2011). 

(iii)  On The Main Nile we find Shambat Bridge. 

(iv) The main railway line passing through Old Blue Nile Bridge.  

(v) The main road along the river front in the study area is the Blue Nile Street in Khartoum 

with total asphalt street along the Blue Nile River of 9.5 km.  

(vi) The second road in the study area is Aboroof Street along the Main Nile in Omdurman 

with total length of 5.25 km. 

(vii)  The only method of transportation between Tuti Island and Khartoum before the bridge 

was the ferry. 

 
3:4:4 Pollution 

Amount of pollution in our study area is varies according to the source and type of pollute as 

specified in below sections: 
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3:4:4:1 Pollution to the Nile River Water 

Most of Sudanese people and their animals particularly in rural areas near the Nile River depend 

on their drinkable water from the river water without treatments therefore there should be a 

significant consideration to the Nile River water from any source of pollutions so as not to cause 

diseases to those poor people or to their animals. In spite of the need for pure Nile River water 

for the population and animals there are some of pollutant sources to the Nile River water in 

Greater Khartoum as summarized below: 

(i) Pollution from Khartoum North Water Station on the Blue Nile such as oils, grease, 

chemical disposal. 

(ii)   Pollution occurs from Burri for Electrical and Water Station on the Blue Nile which 

estimated by 5% from the total production which is 1000 M3/ day. 

(iii)   Pollution from military area in Khartoum North and from Kobar National Prison on 

the Blue Nile in sort of oils, refuse disposals and chemicals. 

(iv)  Pollution from the restaurants and cafeterias along the Blue Nile in Khartoum and 

along the Main Nile in Omdurman such as disposals, drainage and oils. 

(v)  Pollution from Industrial area in Khartoum along the White Nile such as Saria, 

workshops, military factory in Shagra. 

(vi)  Pollution from Military Hospital in Omdurman along the white Nile  

(vii)  Pollution from Water Station at North Omdurman on the Main Nile River in a sort of 

oils, Greases, chemical polymer. 

(viii)  Pollution from the restaurants in Almorada and Rivera parks in Omdurman along the 

Main Nile River.    

   

3:4:4:2 Types of pollution in the Nile River 

Types of pollution in the study area depends on the source pollutant and from the chemical 

analysis by UNESCO Chairs in Water Resources in Khartoum for the Nile River in Greater 

Khartoum (August 2002 p.112) the main types of pollution are oil and grease OG, Nitrates NO2, 
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dissolved oxygen DO, Bio- chemical oxygen demand BOD, chemical oxygen demand COD. 

Amount of these pollutions are specified in Table 3-8.    

 

Table 3-8 Amount and Types of Pollutions in Nile River source UNESCO Chairs in Water 

Resources in Khartoum (August 2002 volume 5 p. 112) 

Item                       Location DO 

Mg/lit 

BOD 

Mg/lit 

COD 

Mg/lit 

O&G 

Mg/lit 

NO2 

Mg/lit 

Gr +6 

1 Khartoum North Water Station- Blue Nile 6.5 6.5 14.3 231 0.21 NA 

2 Friendship Hotel-Blue Nile (BN) 6.5 7.7 12.8 179.2 0.30 Na 

3 Burri Electrical and Water Station BN 6.5 5 30.9 237.6 0.27 NA 

4 Restaurants and Cafeterias along BN 6.5 6.5 33.3 227.2 0.05 NA 

5 Sunut Forest White Nile WN 6.7 3.5 32.9 100.4 Nil NA 

6 Military Hospital WN 6.7 3 30.9 234 Nil NA 

7 Khartoum Industrial Area WN NA NA NA NA NA 0.42* 

8 Omdurman Water Station MN 7.9 3.5 30.5 108.4 Nil NA 

9 Almorada restaurants Main Nile MN 7.9 3 39.5 95.6 Nil NA 

 

3:4:4:3 Pollution from Local Sanitation System 

 Lack and absent of sewerage disposal system in Greater Khartoum lead people to use boreholes 

and septic tank located in residential, commercial or industrial areas as local disposal system. 

This local drainage system lead to pollute ground water because these boreholes or wells are 

excavated till the water level which ranging between 15 to 40 m deep in Greater Khartoum. The 

polluted ground water caused pollution to the Nile River Water.  

3:4:4:4 Pollutions from Cars 

The study area is a heart of Greater Khartoum and Sudan which dominate major traffic of the 

population in the three cities Khartoum, Khartoum North and Omdurman that form Greater 

Khartoum. These cars are passing the three rivers Blue, White and Main Nile through seven 

constructed bridges that polluted the air by CO2 occur from these passing cars, particularly the 

CO2 from cars is increasing due the congestion at these seven bridges along the three rivers as 



90 
 

they are the only crossing points between these cities. Part of the CO2 is dissolved in the Nile 

River water that caused pollution to river water. 

 

3:5 Location and Divisions of the Study Area 

The location of the study area extends from Manshia Bridge on the Blue Nile at the Eastern side 

of the study area, Salha Bridge on the White Nile at the Southern side of the study area, Khor- 

Elnaim and University of Khartoum College of Agriculture at the north of Shambat Bridge on 

the River Nile at the Northern side of the study area. The total length of the study area is 67.875 

km. The study area will be divided into sixteenth shores for the following reasons: 

·  There is previous study carried in (2002) by UNESCO Chair in Water Resources in 

Sudan for the hydraulic and river pattern system in the centre of Khartoum. This study 

divided the Nile River to 12 Shores. These shores are extended from Burri Bridge to the 

North of Shambat Bridge with total length of 36.875 km. The division of these shores in 

this study is based on the existing bridges on the Nile River, where each shore extended 

from bridge to another bridge. The study divided the shores between these existing 

bridges into 9 shores and adding to them the three shores of Tuti Island, so they become 

12 shores.  

·  There are another four shores that will be considered in this study with total length of 

31.00 km, because of the new constructed bridges after that study carried in (2002) on the 

Nile River in Khartoum.  

·  These additional four shores are of high potential and facing the most urban areas in 

Greater Khartoum such as Garden City, Burri, Shagra, Fithab, Sunut Forest, Salha etc.  

·  The division of the Nile River into 16 Shores in this study is covered all the Nile River 

Shores extended between the existing bridges in Greater Khartoum. 

·  These 16 Shores tackles the six frontages of the Nile River in Greater Khartoum. The six 

frontages are the two frontages of the Blue Nile that facing Khartoum and Khartoum 

North, the two frontages of the White Nile that facing Khartoum and Omdurman and the 

two frontages of the Main Nile that facing Omdurman and Khartoum North.      
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