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Introduction

Water is used for several purposes such as 

drinking, agriculture, power generation, and 

industries. Due to the importance of these 

purposes, it is necessary to introduce new 

technology that assists in setting suitable 

strategies for water management and 

development 



Cont. Introduction

• Water harvesting  is defined as: “the 

process of concentrating rainwater 

through flowing and storing in order to 

use it in useful manner” (Owais, et 

al./2002) 



• Recurrent drought in the arid and semi-arid 

zones is caused by fluctuation of rainfall 

intensity which also causes floods. 



• In the semi-arid drought-prone areas water 

harvesting is a directly productive form of soil 

and water conservation.

• Instead of runoff being left to cause floods 

and erosion , it is harvested and utilized. 



Study area

• Eastern Nile locality is 

situated in Khartoum 

State within the marginal 

rainfall area of the semi-

arid zone. 



Research Problem

summary of natural disasters in Sudan (1965 - 2004)

•The study area suffered from  drought and flood.

• Rural communities in many villages in the study area  have

faced waves of drought and extreme flood events since the 1970s.

• To manage those problems a comprehensive information collecting

and analysis should be implemented. 





The Levee or Terrace Built for the protection of the villages 

floods



selected site showing the impact of 2007 floods







GIS & RS as tools

• remote sensing satellites offer synoptic view 
of water resources that facilitates surveying, 
and mapping of such resources. 

• On the other hand, GIS enables storing data 
and information in digital format which 
facilitates their exchange and sharing 
between users. Likewise, GIS makes possible 
the integration and analysis of multi-source 
data so as to obtain additional information. 



Research objectives
• Preparation of a digital map showing rivers, 

streams, and valleys.

• Demarcation of contributing areas 

(catchments) of rivers, streams, and valleys.

• Demarcation of preferred water harvest sites 

in the study area.



Materials 

• Satellite images acquired by: Landsat 
7 in 2000.

• 1:100,000 scale topographic maps 
(hardcopy).

• 1:250,000 scale topographic maps.

• Information taken from Google 
Earth.

• ASTER Global DEM 30m.

• Maps depicting other natural 
resources such as vegetation, soil, 
and geomorphology.

• Land use maps.



Methodologies
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Input Data

• Satellite imagery.

• Topographic map



Analysis 

• This model was based on three main factors: 

– the natural and environmental factor including 

vegetation, soil, slope and drainage density; 

– the social factor which focuses on the human and 

animal presence represented in cities, villages, 

and settlements; 

– and the economic factor represented in the 

suitability of the location for agricultural 

production. 



To achieve the study objectives database was 

built including surface watercourses layer in 

addition to the following:

1- Basins contributing to valleys: the digital elevation 

model was used to demarcate basins contributing 

to some valleys and streams in the study area.



3- Slope map: the digital elevation model was used to produce a 
slope map for the study area.

4- Climatic zones: Sudan climatic zones map was processed to get 
knowledge of the climatic zones of the study are.

5- Land use map: Africover map 2003 was used to get information 
about land use in the study area, focusing on land use 
regarding rain fed agriculture, irrigated agriculture, forests, 
and pastures.

6- Potential agricultural lands map: A hardcopy map was converted 
to digital format, georeferenced, processed and linked to the 
spatial database.

7- Cities, villages, and settlements map: This map was processed 
and added as a layer using the same geometric projection.

8- Roads map: main roads layer for the study area was created.
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Natural Layers
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Suitable areas for water harvesting



Condition Layers

Potential agriculture Population density 
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Outputs





Thematic Maps

• Slope map





• Vegetation Map



• Suitable Areas for Water Harvesting
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