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Tracking impacts of Sustainable Land
Management in the Kagera Basin
Kagera TAMP works in the four countries that
share the Kagera river basin: Tanzania, Uganda,
Rwanda and Burundi.
Its main goal is to demonstrate the benefits of
sustainable land management in the highly
populated, erosion-prone upper catchment of
the Lake Victoria, including:

Fig. 1. The Marebe Catchment, Rulindo district, Rwanda

SLM Implementation
Starting in October 2014 a range of SLM activity
has been undertaken in the Marebe catchment.
This has included:
• The construction of 1300 metres of contour
ditches and 10 water trapping pits at the top of
the catchment.
• Planting of bamboo on the streams and gullies
to stabilise banks.
• Construction of bench terraces and
establishment of a farmer field school.

• increased food security and resilience due to
soil and water conservation techniques being
applied in key areas of the basin, by the
communities organized in farmer field schools
• greater communication and integration in
planning across borders
• improved water conditions in this very
populated, and intensely farmed area
To raise awareness for these benefits, on and
off-farm, we are monitoring the hydrological
impact of soil and water conservation practices
in the key catchments for water supply to rapidly
growing capital of Rwanda, Kigali.
In the Marebe catchment, Kagera TAMP is
working with farmer groups to raise awareness
of
. the impact of soil and water conservation for
farm productivity, and for downstream water
users

• We have identified the causes of soil and water degradation and initiated sustainable land
management (SLM) treatments
• Hydrological monitoring is ongoing in Burundi and Rwanda
• Water users are informed and willing to co-fund some of our investment in SLM and in monitoring
its impact on local and downstream hydrology.
• Project is ending in June 2015 and until then we are working to gain full support from water users in
the Yanze to increase the sustainability of SLM work and to upscale it to parts of the catchment that
have not yet been treated.
For further details, please visit http://www.fao.org/nr/kagera/en/

Implementation of Sustainable Land Management (SLM) in the Marebe catchment
Kagera TAMP in the Yanze catchment
We are working in the Marebe micro-catchment (fig.1), in
the Yanze basin. This catchment is roughly 1 km2 in size
and is characterised by steep slopes and widespread
erosion and land degradation. Over the past two decades
there has been a rapid expansion in the agricultural area
with expansion onto and deforestation of the steeper
slopes. This has contributed to erosion and the formation
of large gullies.
Fig. 3 Contour trenches at the top of the Marebe
catchment

The Marebe is representative of many of the small, steep
catchments that make up the larger Yanze catchment
(fig.3). Consequently results and lessons learnt from work
in the Marebe can be used to inform the wider
implementation of SLM in the Yanze catchment.
Our key partner is WASAC, the Rwanda Water and
Sanitation corporation, which has been searching for
measures to mitigate the amount of sediment in the
rivers. WASAC extracts water from the Yanze River close
to Kigali and treated at the Kimisagara water treatment
plant (Fig. 4) The Yanze contributes up to 80% of Kigali’s
water supply. High sediment loads result in high water
treatment costs and they force the treatment plant to
close down for up to 8 days a month during the rainy
seasons. Increasing demand for water from Kigali makes
improving water quality and reducing erosion in the Yanze
catchment a pressing concern.

Fig. 4. location of the Marebe catchment, in relation
Kigali urban area and WASAC’s Kimisagara water
treatment plan.

Hydrological monitoring in the Marebe Mirco-Catchment
From April 2014 hydrological monitoring has been undertaken in the
with the aim of increasing understanding of local hydrology and the
potential impact of SLM The monitoring network was designed to
utilise both high-tech equipment and local participation.
Mapping of the catchment using GPS data, freely available global
datasets such as STRM DEM, and QGIS, a freely available opensource GIS, helped with the network design. Participatory mapping
through the annotation of paper maps created using QGIS helped to
characterise the catchment, identify important features and areas of
significant degradation, and incorporate local knowledge into the
design of the monitoring network.
Two days of training were conducted for local famers to highlight
the importance of hydrology and the impact that that catchment
management could have on local and downstream hydrology. Four
members of the local community, identified during the two training
days, were given further detailed training on how to collect
hydrological data both on a daily basis and following rainfall events.
The data collected so far has shown (see hydrographs below, fig. 6)
that the catchment responds extremely quickly to rainfall and that
very little water retained in the catchment. Even after large rainfall
events discharge rises and falls very quickly. Turbidity also responds
quickly however it remains elevated for longer. SLM in the
catchment should help to slow down runoff and retain water which
in turn should reduce erosion and the turbidity of runoff following
Fig 5. V-notch weir (above) and Automated
rainfall. It may also help to increase dry season flow.
rain gauge (below)

Fig 6. Hydrographs denoting the response of the Marebe stream, to two rainfall events
Primary datasets
Rainfall: An automatic tipping-bucket rain gauge has been installed within the grounds of the school located in the
Marebe catchment. This provides a reliable and high resolution dataset which can be used as a baseline for the
analysis of the other datasets.
Discharge: A v-notch weir has been constructed on the Marebe to aid the accurate measurement of discharge. This
was calibrated using the volumetric method by the local data collectors.
Turbidity: 2 methods are used to measure turbidity; a turbidity tube for the daily data collection and a turbidity meter
for measuring the samples taken during individual event monitoring.

Next steps
Water-smart SLM treatments
• Runoff in the Marebe is extremely rapid
with little water being delayed in the
catchment.
• This means that any SLM work on the
main channel of the Yanze and its
tributaries, such as bamboo strips and
leaky weirs, has to be supported by
SLM activities on the hillsides and at
the plot level to slowdown and capture
runoff and reduce erosion.
• Without this the amount of runoff
produced during large rainfall events
will simply overwhelm and possibly
destroy the structures on the main
channel.
• The construction of structures such as
contour ditches produces a significant
amount of erosion. Construction has to
be carefully timed so that they have a
chance to become well established and
vegetation to grow before any large
rainfall event.

Version 11/03/2015

Take-home messages
- Hydrological monitoring needs to be carried out at a similair
scale to SLM to increase the chance of observing any impacts.
- An automated depth logger at the weir would have allowed a
more detailed examination of the discharge response to
rainfall. However the increased cost, difficulty of acquisition
and installation of the equipment and the reduced role of the
local data collectors would all have to be considered.
- The purchase and installation of equipment can take a
significant amount time which needs to be accounted for in
planning.
- Monitoring ideally needs to be carried out over a number of
years to account for high natural variability of hydrological
processes. Ideally this will include a number of years of
monitoring prior to any SLM implementation to establish a
baseline. An alternative option would be to monitor two
similar catchment using one as a control.
- It is important to make use of GIS and online spatial datasets
to characterise the catchment in detail during planning.
- Hydrological monitoring training for local farmers can help
established the importance of SLM in reducing erosion and
downstream. Turbidity tubes in particular proved to be an
intuitive tool for showing the local community the levels of
sediment in the local streams and rivers.

Next Steps
Lessons learnt from designing and implementing hydrological monitoring and SLM in the Marebe catchment are
being summarised in set of guidelines with the aim of providing practical information to anybody wishing to
undertake similar work. These guidelines will focus in particular on the role of local participation as well as on the
use of tools such as GPS and GIS.
Further monitoring in the Marebe, if undertaken, should start to shows signs that SLM work is slowing down
runoff and reducing turbidity however SLM needs to be upscaled to the whole of the Yanze catchment if there
are to be significant benefits for downstream water users such as WASAC. To support this Kagera TAMP is
developing a plan to extend SLM and hydrological monitoring to the entire Yanze catchment with the aim of
supporting RNRA’S work in the catchment
A useful initial assessment of the potential impacts of catchment-wide SLM can be gained through the use of
hydrological models. An increasing number of studies and projects in East Africa are using modelling to identify
the best locations and predict the possible impacts of SLM activities. Kagera TAMP will explore the potential of
using existing datasets to model the potential impact of SLM in Yanze and inform planning
The key to any successful attempt to examine the impacts and track the progress of SLM in the Yanze catchment
will be the acquisition high quality data for key hydrological variables such as river discharge, water quality and
rainfall. Therefore the construction of a gauging site on the Yanze to monitor discharge would be an essential
next step as. Additionally due to the undulating terrain of the catchment more rain gauges, in addition to the
gauge already installed by Kagera TAMP in the Marebe, are needed to capture the high spatial variability of
rainfall in the catchment.
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