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UNESCO Cairo Office
Capacity Building and Networking of the Nile Countries: 

FRIEND (Flow Regime from International Experimental and Network Data) Nile Project (513RAB2042)
UNESCO-FLANDER SCIENCE FUND-IN-TRUST PROJECT

Final Report

Brief presentation of the project

· Project title and code

Project Title:   Capacity Building and Networking of the Nile Countries: FRIEND (Flow Regime from International Experimental and Network Data) Nile Project

Budget Code:  513RAB2042

· Country/region
Nile Countries

· Total project budget

US$ 929,700 including UNESCO Support Cost (10%) 

· Funding sources, including possible Government counterpart contributions

Fund source:  Flanders- UNESCO Science Trust Fund 

· Dates of initiation and operational completion of the project

Date of initiation: November 2001

Date of operational completion:  August 2006

· Implementing Sector/Field Office

Hydrology Department / UNESCO Cairo Office

· Name of project officer and, if applicable, of CTA or local project manager

Project Director and Officer:

Dr. Radwan Al-Weshah, 

Regional Advisor for Water Sciences and FRIEND/Nile Director,

UNESCO Cairo Office.

Local Project Manager: 

Dr. Abdelaziz Farouk Zaki,

FRIEND/Nile Project Manager,

UNESCO Cairo Office.

Executive summary of the report and its main findings

Five Nile Basin countries have been actively participating and continuously contributing to the project, namely: Egypt, Ethiopia, Kenya, Tanzania and Sudan. However, the project was opened to all interested Nile basin countries. The project has been officially launched in November 2001. The technical themes of FRIEND/Nile Project are:

a. Rainfall-Runoff Modeling;

b. Sediment Transport and Watershed Management; 

c. Flood Frequency Analysis;

d. Drought and Low Flow Analysis; and

During the first phase of the project, a network of water resources experts in the Nile basin and the Flemish community has been established. Four research teams have been defined comprising researchers from the participating Nile Countries and Flemish experts. 

UNESCO Cairo Office has been successfully executing the FRIEND/Nile project and various activities have been implemented comprising the organization of: 

· Twenty two training workshops and seven technical and administrative meetings in Tanzania, Kenya, Ethiopia, Sudan, and Egypt;

· Equipment purchase for the project members in Tanzania, Kenya, Ethiopia, Sudan, and Egypt in joint cooperation with the other ongoing initiatives to optimize the use of limited available resources;

· Securing Software for the implementation of the research activities of the FRIEND/Nile components;

· Implementation of joint technical hydrological studies;

· Data acquisition through the themes researchers; and 

· Development of a brochure and website for the project.

Over 200 experts including project team members, Flemish counterparts and a large number of researchers in the participating countries have participated in the project activities. Female experts and young scientists were involved in these activities. 

Training needs were identified by the research coordinators and the research teams. Hands-on training and intensive working group sessions were undertaken using the real data of the Nile basin under the supervision of the resource persons. The "Training of Trainers" modality was adopted based on the needs of the research themes of the project. 

The project provided new tools, technologies, methodologies and software as an effective approach for enhancing the institutional and human resources capacity building in the field of the Nile Basin water resource management.

An international conference for the FRIEND/Nile Project was organized during the period 12-14 November 2005 in Sharm El Shiekh, Egypt to present the obtained results and the implemented research activities of the project. About 120 participants from more than 12 countries, comprising international and regional key-water experts, policy makers from the Nile countries, FRIEND/Nile researchers, Flemish counterparts, stakeholders and representatives of the ongoing Nile initiatives, attended and contributed to the deliberations of the conference. 

On the other side, it is worth to mention that the following additional Flemish contribution to the FRIEND/Nile project which had a positive impact and contribution to the successful implementation of the project: 

i. The secondment of Prof. Willy Bauwens to the FRIEND/Nile Project: Rainfall-Runoff Modeling component; and

ii. Supporting candidates from Egypt and Sudan to participate in the Scientific and Technological Information Management in Universities and Libraries: an Active Training Environment. 

Background: Development problems and objectives of the project (as contained in the project document)

The Nile River Basin extends over 3,349,000 km2. It encompasses territory of ten countries, whose total population was 263 million inhabitants in 1993 and they are among the poorest in the world. Half of this population is estimated to live in the Nile Basin.  The flow in the Nile River Basin,  is severely influenced by the climatic regions it occupies. The downstream part of the basin receives limited precipitation and about two third of the basin lies in the semi-arid and arid zones.

Given the growing demand for water resources, especially for irrigation,  international co-operation amongst all riparian countries of the river Nile becomes of increasing importance to meet the basic human needs as well as to promote sustainable development of the region. Growing populations and recurring famines illustrate the urgency to conserve and to manage the water resources in the basin optimally and in a integrated way.  This water resource management can be built only upon a sound understanding of the characteristics of the basin and parameters affecting the occurrence of floods, droughts, sediment transport and runoff generation.  This, of course, should be coupled with an enhanced capacity building including human resources development, sound institutional framework and creating enabling environment. 

The FRIEND/Nile project, initiated by UNESCO, aims at  improving international river basin management of the Nile through improved cooperation among the Nile countries in the field of water resources management and regional scale analysis of hydrological regimes. This will ultimately contribute to meet the basic human needs of safe and clean water supply, as well as to promote sustainable development of the region by securing sufficient quantity of water for the agricultural and industrial and other sectors.

The FRIEND/Nile countries are surely in great need for training and research activities, as well as the formation of a networking activities such as exchange of researchers and collaboration between various participating institutes in a major component of FRIEND/Nile Project. UNESCO intends to facilitate a number of training and scientific meetings through the proposed project, as well as provide the participation in the five selected research topics, with up-to-date handling and modeling software in the fields of interest.  To achieve this goal, the UNESCO Cairo Office sought the financial support and assistance of specialized institutions from the Flemish community. Networking and technical exchange in the water issues related to the project between the implementing institutions and the Flemish specialized universities is a sought objective.  This support served as a good model for the north-south cooperation.

Results produced and problems encountered

A network of water resources experts in the Nile basin and the Flemish community has been established. Trust, confidence and understandings have been built among the research teams. The exchange of data among the different researchers has been a successful exercise that has been achieved based on mutual trust and confidence among the research teams in the course of the FRIEND/Nile project. 
Furthermore, exchange of experience and hydrological knowledge between researchers and scientists in the Nile countries and the Flemish community has been achieved during the first phase of the project. The project succeeded in enhancing the institutional and technical capacities among the implementing institutes and research teams in the participating countries.       

Also, the project enhanced the research cooperation between the implementing institutions in the Nile basin countries in general and with the Flemish universities in particular. This is a good model for South-North and South-South cooperation that has been envisaged as one of the main project objectives.

Based on the already carried out research activities of the project, twenty-seven joint technical papers were prepared by the research team of the project reflecting the remarkable achieved technical regional cooperation. 

· No Problems were encountered

Objectives achieved, or to be achieved in the near future

It can be pointed out that the first phase of the FRIEND/Nile project has successfully:

· improved institutional and human resources capacity building in the field of water resources of the Nile basin;

· fostered networking, regional cooperation and experience exchange among water experts and institutions in the Nile basin countries;

· enhanced knowledge and  understanding of the hydrological processes of the River Nile; and

· enhanced methodologies and promoted relevant hydrological practical research in the Nile basin.

Findings and lessons learned

· There is an immediate and pressing need for human capacity building in the field of integrated water resources management in the Nile countries. UNESCO is credible and key player in this issue. 
· The Flemish technical and financial support enabled the successful implementation of the project. 

· Networking among scientists and research institutions may be a good platform for better regional cooperation in the field of integrated water resources management of the Nile basin. Efforts in fostering networks focusing on the enhancement of research and capacity building in water resources management should be maintained. 

Recommendations

· The sustainability of the already established FRIEND/Nile network is highly encouraged and recommended to 

· consolidate the achievements of the previous stage of the FRIEND Nile project in the field of capacity building and research;

· show the usefulness of the models used during the previous stage of the project for solving practical water management problems (e.g. assessing the impact of land use change, climate change,…) 

· continue enhancing the research cooperation among Nile Basin countries;

· increase the number of trained personnel in the region with the view to improve the sustainability of the present initiative;
· Real partnership with other ongoing initiatives such as Nile Basin Initiative (NBI) and Nile Basin Capacity Building Network (NBCBN) for river Engineering is highly recommended for mutual benefit and to coordinate and contribute to the preparation of DSS for the Nile.  

· Also, full coordination with the proposed TwinNile project will be of great importance for the FRIEND/Nile second phase project. 
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List of national and international staff

	Component

	Participants
	Organization
	Country

	Rainfall-runoff modelling


	Prof. F.W. Mtalo (coordinator) 
	University of Dar El Salaam
	Tanzania

	
	Prof. F. Mutua
	University of Nairobi
	Kenya

	
	Dr. K. Bashar
	UNESCO chair in Water Resources
	Sudan

	
	Dr. M. Sonbol
	Water Resources Research Institute
	Egypt

	
	Mr. D. Tarekegn
	Ministry of Water Resources
	Ethiopia

	
	
	
	

	Flood frequency analysis

	Prof. M. Abd el Motaleb
(coordinator)
	Water Resources Research Institute
	Egypt

	
	Dr A. Opere
	University of Nairobi
	Kenya

	
	Dr S. Mkhandi

	University of Dar El Salaam
	Tanzania

	
	Prof. G.M. Abdou
	University of Khartoum
	Sudan

	
	Mr Leulseged Tadesse

	Ministry of Water Resources, Addis Ababa
	Ethiopia

	
	
	
	

	Sediment transport and watershed management

	Prof. A. Abd. A. Salam (coordinator)
	UNESCO chair in Water Resources
	Sudan

	
	Prof. M.EI Moatasm
	National Water Research Center
	Egypt


	
	Ms. S. Gola
	Ministry of Water Resources, Addis Ababa
	Ethiopia

	
	Prof. W. Ogembo
	University of Nairobi
	Kenya

	
	
	
	

	Drought and Iow flow analysis

	Prof. Francis Mutua (coordinator)
	University of Nairobi
	Kenya

	
	Dr. M. Mirghani
	UNESCO chair in Water Resources
	Sudan

	
	Dr. A. H. Fahmi
	Water Resources Research Institute
	Egypt

	
	Dr R. Mongodo
	Ministry of Water and Livestok Development, 
	Tanzania

	
	
	
	

	Project Management 


	Dr. R. Al-Weshah
	UNESCO Cairo Office
	

	
	Dr. A. Zaki
	UNESCO Cairo Office
	

	
	
	
	

	Flemish Donors Representative
	Dr. R. Herman
	Flanders Authority, Economy, Science and Innovation Department
	Belgium

	
	
	
	

	Flemish counterparts
	Prof. W. Bauwens, Flemish counterpart of the Rainfall-Runoff Modelling component

	Vrije Universiteit Brussel
	Belgium

	
	Dr. P. Willems, Flemish counterpart of 

· Flood Frequency Analysis component; and 

· Drought and Low Flow Analysis component 
	Katholieke Universiteit Leuven
	Belgium

	
	Dr. Verlee Vanacker, Flemish counterpart of Sediment Transport and Watershed Management component 
	Katholieke Universiteit Leuven
	Belgium


· List of major equipment provided under the project and status after termination of the project

List of major equipment provided under the project

The following equipments were purchased, delivered and installed in the different coordination centers:

a. University of Dar Es Salaam of Tanzania, the coordinator of the Rainfall-Runoff Modeling Component.

Purchased equipment: 2 Computers, 1 Plotter, and 1 Digitizer with Power tilt-base.

b. UNESCO Chair in Water Resources of Sudan, the coordinator of Sediment Transport and Watershed Management component.

Purchased equipment: 1 computer, 1 LAB TOP, 1 Plotter, 1 Scanner, 1 Desk Jet, and   1 Digitizer Ao Size Table Type.
c. Water Resources Research Institute of Egypt, the coordination center of Flood Frequency Analysis component.
    Purchased equipment: 1 Computers, 2 Notebook and 1 Desk Jet.
d. University of Nairobi of Kenya, the coordination center of Drought and Low Flow Analysis Component
Purchased equipment: 1 Notebook, 1 Printer and 1 LAN Switch    

Additionally, based on the overall workplan of the project, the equipment of the theme researchers was purchased based on the recommendation of the coordinators according to the seriousness and commitment of the theme researchers in the implementation of the research activities of the different components of the project. Accordingly, fifteen notebooks and six printers were purchased for the themes researchers in the participating countries. All equipment is still used in the implementation of the research activities of the FRIEND/Nile second Phase.

List of technical reports prepared during the project.
FRIEND/Nile Publications during 2002 up to July 2006

· For each FRIEND/Nile workshop, there is a technical report covering all implemented research activities and presentations during the workshop.  This applies to the following workshops, namely:

1. Training Workshop on “Data Acquisition, Data Processing and Data Analysis”: Dar Es Salaam, Tanzania; 19-26 May 2002. 

2. Sediment Transport Watershed Management Focal Persons Meeting, Khartoum, Khartoum, Sudan; 22-24 December 2002.

3. Flood Frequency Analysis Workshop, Cairo, Egypt; 1-3 April 2003.

4. The Rainfall-Runoff Modeling (RRM) and Sediment Transport and Watershed Management (STWM) Training Workshops, Alexandria, Egypt; 20-25 July 2003. 

5. Drought and Low Flow Analysis (DLFA) Workshop, Nairobi, Kenya, 25-28 August 2003.

6. Flood Frequency Analysis Workshop, Sharm El-Shiekh, Egypt, 29 November–2 December 2003.

7. Sediment Transport and Watershed Management Workshop, Dar Es Salaam, Sudan, 2–6 December 2003.

8. Rainfall-Runoff Modeling (RRM) Theme Researchers Meeting, Dar Es Salaam, Tanzania, 5-9 January 2004.

9. Rainfall-Runoff Modeling (RRM) Theme Researchers Workshop, Addis Ababa, Ethiopia, 20-24 September 2004.

10. Drought and Low Flow Analysis (DLFA) Workshop, Nairobi, Kenya; 23-26 November 2004.

11. Flood Frequency Analysis (FFA) Workshop, Nairobi, Kenya; 26-29 November 2004.

12. Sediment Transport and Watershed Management (STWM) Workshop, Nairobi, Kenya; 26-29 November 2004.

13. FRIEND/Nile Workshops, Khartoum, Sudan; 25-30 July 2005.

· Proceeding of the International Conference for the FRIEND/Nile Project “Towards a Better Cooperation”, Sharm El Shiekh, Egypt; 12-14 November 2005. The proceeding included the following prepared technical papers within the project:
a. Rainfall-Runoff Modeling theme papers:

1. Application of the Soil Water Assessment Tool (SWAT) in Simiyu River catchment, Deogratias M.M. Mulungu, Felix W. Mtalo and Willy Bauwens

2. Appraisal study to select suitable Rainfall-Runoff model(s) for the Nile River Basin, Bashar, K.E., F. Mutua, D.M.M. Mulungu, T. Deksyos and A. Shamseldin

3. Watershed Modeling Of Wadi Sudr And Wadi     Al-Arbain In Sinai, Egypt. M. A. Sonbol, F. Mtalo, M. El-Bihery And M. Abdel-Motteleb

4. Rainfall-Runoff Modeling in Selected Catchments in the Lake Victoria Basins. Francis M. Mutua and Radwan Al-Weshah

5. Challenges of Modeling the Flows of the Nile River. F.M. Mutua, F. Mtalo and W. Bauwens

6. SMA Based Continuous Hydrologic Simulation Of The Blue Nile. K. E. Bashar and A. F. Zaki

7. Rainfall Runoff Modeling in Upper-Awash Sub-Basin. Deksyos Tarekegn and Felix Mtalo

8. Long Term Hydrologic Modeling for Simiyu Watershed, Tanzania using Hydrologic Simulation Program-Fortran (HSPF). Ahmad M. Salah, Deogratias M. M. Mulungu and Felix W. Mtalo

b. Sediment Transport and Watershed Management  theme papers:

9. Modelling Water and Sediment Fluxes in Steep River Channels: Case of Awash Basin, S. Golla, H. EL-Sersawy, A. A. Ahmed and V. Vanacker

10. Comparison of two different transport models to predict sediment transport: Simiyu River, Tanzania, as a case study. F. Mwanuzi and V Vanacher

11. Nile River Sediment Modelling: Challenges and Opportunities, Abdalla A. Ahmed, H. Sersawy, V. Vanacker and Usama. H. Ismail

12. Modeling of Sedimentation Process in Aswan High Dam Reservoir.  Mohamed El-Moattassem, Tarek M. Abdel-Aziz, Hossam El-Din Mohamed EL-Sersawy

13. Overview of Sediment Problems in Nile Basin. Abdalla  A.  Ahmed, V. Vanaker and Usama  H.  Ismail
14. Effect of Upstream Structures On Delta Deposit Progress in Aswan High Dam Reservoir.  Dr. Mohammed El-Moattassem,  Dr. Tarek M. Abdel-Aziz, Dr. Hossam EL-Sersawy 

15. An Overview of Soil Erosion Around Lake Victoria. Dr. Onyango Ogembo W. Dr.Veerle Vanacker and Benjamin Okelloh 

16. Limitations Of Hydrodynamical Models With Limited Data Available Case Study: Sondu River Basin (Kenya). Dr. William Onyango Ogembo and Mr. Benjamin Okelloh Ndwallah 

c. Drought and Low Flow Analysis theme papers:

17. QDF Relationships For Low Flow Return Period Prediction. Mirghani M., Willems P., Kabubi J.

18. Analysis Of The Return Periods Of Low Flow Hazards In Egypt And Sudan.  A. Hassan Fahmi and Willems P.
19. Statistical analysis of dry periods in Seasonal Rivers. Mirghani M. and Willems P.

20. Low Flow Analysis Using Filter Generated Series For Lake Victoria Basin. Julius Kabubi, Francis Mutua, Patrick Willems and R.J. Mngodo

d. Flood Frequency Analysis theme papers:

21. At Site Flood Frequency Analysis For The Nile Equatorial Basins. Opere A.O., Mkhandi S.,  Willems P.

22. Comparison Between Annual Maximum And Peaks Over Threshold Models For Flood Frequency Prediction. Mkhandi S., Opere A.O., Willems P.

23. Regional Flood Frequency Analysis In The Nile Basin. Willems P., Sonbol M., Abdo G., Mkhandi S., Opere A., Tadesse L., Abdel Motaleb M., Farid S., Zaki A., Al-Weshah R.

24. Highlights on the Flooding Influence In The Flood Frequency Analysis In The Nile Basin. Dr. Mohamed A. Sonbol, Prof. Gamal Abdo, Dr. P. Willems and Dr.  Mohamed Abdel-Motteleb

25. Homogeneity Testing For Peak Flow In Catchments In The Equatorial Nile Basins. Opere A.O., Mkhandi S.,  Willems P.

26. Flood Frequency Analysis of the Eastern Nile Rivers. Gamal Abdo, Mohamed Sonbol and Patrick Willems

27. At-Site and Regional Flood Frequency Analysis of The Upper Awash Sub – Basin In The Ethiopian Plateau.  Leuleseged Tadesse, Mohamed A. Sonbol and Willems P.

· Final report of the First Phase of the Flanders-UNESCO Science Trust Funds (FUST) FRIEND/Nile is under preparation.
List of major reviews, evaluations or technical meetings carried out during the project

· A Technical external review has been carried out by Prof. H. Wheater in June 2002 upon the request of the donors.
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