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Introduction 
Small reservoirs (SRs) are important sources of water for the sustenance of rural livelihoods in the 

Limpopo River Basin mainly because large parts of the basin endure semi-arid conditions and 

unpredictable rain fall. While the exact number of small reservoirs is not known, there are indications 

that they are quite common. For example 256 were found in one district in Zimbabwe. The Challenge 

Program on Water and Food –phases 1 and 2 -have devoted considerable financial and human 

resources to finding ways of enhancing food and water security. Research in Mozambique, Botswana, 

South Africa and Zimbabwe showed that rural people depend on small reservoirs for many uses 

including domestic water consumption, livestock watering, brickmaking, and food production among 

others.   

 

Despite wide use of SRs and Small Water Infrastructures (SWIs) in the Limpopo Basin, management 

thereof remains unsatisfactory for two main reasons. First, many of these installations are 

undocumented and are therefore ‘invisible’ to the water managers. They are often too small to be 

captured in a national dams database, and local authorities lack the requisite material and technical 

capacity to monitor and manage them. Second, disparate information inhibits information sharing that 

could improve planning and management - various institutions hold data on different dams and SWIs, 

and/r available data are often incomplete and in incompatible formats. 
 

In this study, we have used remote sensing data to identify the location and size of small reservoirs in 
the Limpopo Basin. Through further ground truthing and validation, we developed an interactive 
database for supporting decision making in the management of small reservoirs. 

 

Objectives:  

(1) Determine the location of small reservoirs, estimate their capacities during the wet and dry period, 

characterize them in terms of environmental degradation through the use of satellite images, GIS, 

and ground validation;  

(2) Create web-based interactive databases and tools for the support of water management 

interventions;  

(3) Establish the location, status of functionality, ownership, use, and possible revitalization measures 

available for basin SWIs;  

(4) Develop a functional SWI database system that will be used as a tool for inventory and monitoring 

of small water infrastructure (SWI) including interfacing features with SRs;  

(5) Train local authorities on how to use the databases; and  

(6) Explore ways to disseminate the findings to catchments that not be covered.  

 

Outputs: 

Envisaged outputs included interactive maps showing the location and main characteristics of small 

reservoirs, interactive databases that can be shared across institutions, training manuals on the 

database and how to use ICTs, and a strategy to disseminate the findings to other interested 

institutions in the basin. 



1. Achievements, Project Implications/Impacts  

In order to achieve the objectives of the project, the study was conducted in three separate phases:  
 

• Stage 1 -Generating inventory of SRs and SWIs and related data 

• Stage 2-Development of web-based DSS  

• Stage 3-Uptake by local users (training) 

 
Achievements: 

A web-based interactive Decision support system (DSS) was developed as per the proposal funded 
through this grant agreement with the CPWF Innovation Fund. It was envisaged to be an 
inventory and data capture application (database system). The dams information related to the 
following: 

 

• Dam physical characteristics: location, area, volume, etc 

• Contributing watershed characteristics: length, area, slope, landuse/ landcover, etc 

• Derived/calculating cells for Universal Soil Loss Equation parameters 

 
Functional Goals of the Limpopo Basin DSS has the following capabilities: 

• Enables the user to update the existing information about dams 

• Enables the user to enter information about a new dam (reservoir) 

• Enables the user to query information about dams 

• Enables the user to interact with the map to query information about dams 

• Allows new users to register to be able to access some parts of the system (different users will 
have different access rights) 

 
Project implications/impacts: 

One of the major outcomes of this tool is that it can be used to guide management and maintenance 
of small reservoirs, often silted up by sedimentation. The maintenance plan function was based on the 
estimated number of years needed to fill up the active storage of reservoirs in selected and modeled 
reservoirs in the basin—specifically in Lotsane catchment in Botswana and Gwanda district in 
Zimbabwe. DSS users can extend the problem and use the tool for estimating sediment yield and 
develop a maintenance plan for any reservoir in the basin. With an assumption of steady increases in 
annual sediment accumulation in a reservoir, it is possible to estimate the point in time when a 
significant volume of sediment is accumulated in a dam and hence prepare for sediment removal or 
dredging activities, which is a common practice in small dams. Furthermore, it can be used to 
accurately estimate and properly allocate water available in reservoirs.  
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2. Activities Completed  

How did you reach the above described achievements?  What activities did you implement and 
complete? Did you have to change any of the initially planned activities? If so please describe and 
explain the reasoning for this.  

 

Description Major Activities 
 Generating 
inventory of SRs 
and SWIs and 
related data 

• Identification and characterization of small reservoirs from Remote Sensing 
data 

• An inventory and ground-truthing of small reservoirs and SWIs (in Lotsane 
catchment in Botswana, and Gwanda and Matobos districts in Zimbabwe as 
well as Mabalane in Mozambique). Note however that for Mabalane and 
Matobo only limited ground truthing took place. 

Development of 
web-based DSS  

• Development of database for data capture and spatial integration of 
information (Annex 1) 

• Estimation of sedimentation rates at selected SR sites in Limpopo included 

• User-friendly decision support system (DSS) or tool developed and deployed 
(draft available online for team comment only) 

Uptake by local 
users (training) 
 

• Training of local water managers, agricultural officers and farmers undertaken 
in Gwanda at district and ward level 23-25 July 2012 (wards Nhwali and 
Silonga) in Zimbabwe. 

• First demonstration session of the DSS to L2 members and feedback 
collected in Gaborone on 14 October 2012 

• Presentation for wider audience at the 12th WaterNet / WARFSA/ GWP-SA 
Symposium, 26-28 October 2011, Maputo, Mozambique  

• Presentation for wider audience at the 13th WaterNet / WARFSA/ GWP-SA 
Symposium. 31 Oct-2 Nov, 2012 Birchwood Hotel, Johannesburg, South 
Africa  (Conference programme is attached - Attachment 1) 

 

3. Lessons Learned 

What did you learn along the course of implementation?  What recommendations can you give for 
future action if asked “if you did this all again?” “What now?” and “What next?”  
 

� The availability of appropriate satellite images with a high resolution is a challenge –the 
project could not afford images with a high resolution. This was ameliorated by thorough 
ground-truthing. It was also important to ensure correct interpretation of results. For example 
cloud/shadows, if not carefully filtered, could lead to wrong conclusions about the number of 
small reservoirs.  

 
� Through participatory training extension workers and farmers are able to identify reservoirs 

and other SWIs and also investigate problems for devising solutions 
 

� The users’ should be involved in design of the database requirements to better develop plans 
for dam management. 

 
� Catchment protection works for mitigating erosion also require the wider community. 

 
� Community involvement becomes a rational approach for more impact at grassroots level. 
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