
Water-spreading weirs for the development
of degraded dry river valleys
Chad - Seuils d’épandage pour la valorisation des vallées
d'oued dégradées

Water-spreading weirs are structures that span the entire
width of a valley to spread floodwater over the adjacent
land area.
Over the last 12 years water-spreading weirs have been introduced and improved as a
new rehabilitation technique for degraded dry valleys in Burkina Faso, Niger and Chad.
In Chad 104 water-spreading weirs were constructed in the scope of the two
development projects, initiated by the German Technical Cooperation (GIZ) and the
Swiss Development Cooperation (SDC) in the 1990s. Water-spreading weirs are made
of natural stones and cement, and consist of a spillway in the actual riverbed and
lateral abutments and wings. Floodwaters are spread over the adjacent land area above
the structure, where they eventually overflow the lateral wings and then slowly flow
back towards the riverbed below the structure. As a result the land area below the weir
is flooded. The lateral spreading of the water causes the land area above and below the
structure to be flooded and supplies it with sediment. Water infiltrates, gullies in the
valley are filled and the riverbed is raised. Thanks to the infiltration, the groundwater
table also rises in a few years.
In dry valleys in which water flows in the rivers for only a few days a year, the weirs
serve to distribute the incoming runoff over the valley floor and allow as much water as
possible to infiltrate the soil. The aquifer is thus replenished and is then available for
agricultural use. In contrast to the various types of dams, the goal of water-spreading
weirs is not to create reservoirs for later use. What water-spreading weirs do is cause a
temporary flooding of the adjacent land area above and below the weir. Depending on
user preferences, the primary goal may be 1) agricultural use, 2) sylvo-pastoral use or
3) the replenishment and rising of the water table.
Water-spreading weirs require detailed technical planning and experienced engineering
and construction firms. The bulk of the work is performed using local materials and by
village craftsmen and helpers.
Compared to small impoundment dams, retention basins and microweirs,
water-spreading weirs are especially well-suited for shallow, wide valleys that, due to
severe gully erosion, are no longer inundated by small and medium volume floodwaters.
The flooding no longer takes place because the actual riverbed has been deeply eroded
and enlarged. However, water-spreading weirs are also suitable for improving
agricultural productivity in more or less intact valley floors. Water-spreading weirs are
successful in regions where precipitation during the growing season is erratic and
where the weirs ensure a more evenly distributed water supply for crops, as well as in
zones in which water enrichment makes one or two additional growing seasons possible.
At the present time they are in use in a broad area where annual rainfall ranges from
50 to 1,200 mm/year.

left: Aerial view of a water-spreading
diversion weir (Photo: Heinz Bender)
right: Water-spreading diversion weir
during the rainy season (Photo: Heinz
Bender)

Location: Eastern Chad
Technology area: 20 km2

Conservation measure: structural
Stage of intervention: rehabilitation /
reclamation of denuded land
Origin: Developed externally /
introduced through project, 10-50
years ago
Land use type:
Cropland: Annual cropping
Grazing land: Extensive grazing land
Climate: semi-arid, tropics
WOCAT database reference:
T_CHA001en
Related approach:
Compiled by: Julie Zähringer,
Date: 2012-03-08
Contact person: Heinz Bender,

Classification
Land use problems:
- Substantial degradation of drainage basins in the Sahel due to population growth and intense land-use pressure has been
observed since the 1960s. Climate change has further amplified this trend. The expansion of agriculture and intensification of
grazing and logging have caused the natural vegetation cover to decline. This process has been accelerated by severe droughts
and has led to the degradation of the soils. Sparse vegetation cover and structurally damaged soils reduce rainfall infiltration into
the soil, resulting in more runoff and soil erosion on plateaus and slopes. Runoff is concentrated in the valleys, in which heavy
floodwaters wash away fertile soils and lead to deep erosion of the riverbed. The annual, recurrent small and medium-size floods
that normally cause temporary inundation of the valleys and deposition of fertile sediments no longer occur. (expert's point of view)



Land use Climate Degradation Conservation measure

  
Annual cropping
Extensive grazing land
post-flooding
extensive grazing land
rainfed

semi-arid Soil erosion by water: loss of
topsoil / surface erosion, gully
erosion / gullying, Water
degradation: change in
groundwater / aquifer level

structural: Walls / barriers /
palisades

Stage of intervention Origin Level of technical knowledge

   Prevention
   Mitigation / Reduction
   Rehabilitation

   Land users initiative
   Experiments / Research
   Externally introduced: 10-50 years ago

   Agricultural advisor
   Land user

Main causes of land degradation:
Direct causes - Human induced: soil management, deforestation / removal of natural vegetation (incl. forest fires),
over-exploitation of vegetation for domestic use
Direct causes - Natural: droughts
Indirect causes: population pressure
Main technical functions:

- control of dispersed runoff: retain / trap
- control of dispersed runoff: impede / retard
- increase of groundwater level / recharge of groundwater
- water harvesting / increase water supply
- water spreading
- sediment retention / trapping, sediment harvesting

Secondary technical functions:
- increase of infiltration
- spatial arrangement and diversification of land use

Environment
Natural Environment
Average annual rainfall
(mm)

Altitude (m a.s.l.)     Landform Slope (%)

> 4000 mm
3000-4000 mm
2000-3000 mm
1500-2000 mm
1000-1500 mm

750-1000 mm
500-750 mm
250-500 mm

< 250 mm

> 4000
3000-4000   
2500-3000   
2000-2500   
1500-2000   
1000-1500   
500-1000   

100-500   
<100   

    plateau / plains
    ridges
    mountain slopes
    hill slopes
    footslopes
    valley floors

flat
gentle
moderate
rolling
hilly
steep
very steep

Soil depth (cm)

0-20
20-50
50-80

80-120
>120

Soil texture: fine / heavy (clay)
Soil fertility: high
Topsoil organic matter: medium (1-3%)
Soil drainage/infiltration: medium

Soil water storage capacity: medium
Ground water table: 5 - 50 m
Availability of surface water: excess (eg
flood), poor / none
Water quality: good drinking water
Biodiversity: medium

Tolerant of climatic extremes: temperature increase, seasonal rainfall increase, heavy rainfall events (intensities and
amount), wind storms / dust storms, floods

Human Environment
Cropland per household (ha)

<0.5
0.5-1

1-2
2-5

5-15
15-50

50-100
100-500

500-1,000
1,000-10,000

>10,000

Land user: groups / community
Population density: < 10 persons/km2
Land ownership: communal / village
Land use rights: leased
(In Chad, only the rainfed fields are in private family ownership and
inheritable. Reclaimed irrigated fields and vegetable production fields
go back to the community and can be redistributed.)
Relative level of wealth: poor, which represents 70% of the land
users;

Importance of off-farm income: less than 10% of all
income:
Access to service and infrastructure:
Market orientation: mixed (subsistence and
commercial)



Technical drawing

Water-spreading weir with spillway, lateral
abutments and wing walls. (Heinz Bender)

Implementation activities, inputs and costs
Establishment activities Establishment inputs and costs per unit
- Excavating the steps
- Excavating the wall foundations
- Pouring the foundations
- Building the walls
- Finishing the walls and filling the stilling basin

Inputs Costs (US$) % met by land
user

Labour  750.00  100%
Equipment   
  - Total costs for equipment  750.00  0%
Construction material   
  - stone  750.00  0%
TOTAL  2250.00  33.33%

Maintenance/recurrent activities Maintenance/recurrent inputs and costs per unit per year

Inputs Costs (US$) % met by land
user

Labour  50.00  100%
Equipment   
  - Total costs for equipment  50.00  0%
Construction material   
  - stone  50.00  0%
TOTAL  150.00  33.33%

Remarks:

The costs were calculated per structure (one diversion weir). The length of the weir varies depending on the width of the valley
it is constructed in. The weir has to span the whole valley which is usually between 100 and 1000 m wide.

Assessment



Impacts of the Technology
Production and socio-economic benefits Production and socio-economic disadvantages

   increased crop yield
   increased fodder production
   increased fodder quality
   increased animal production
   reduced risk of production failure
   increased farm income
   increased production area
   decreased workload
   Temporary income was generated for the local

workers during the weir construction.
   increased product diversification

Socio-cultural benefits Socio-cultural disadvantages

   community institution strengthening
   improved situation of disadvantaged groups
   improved food security / self sufficiency
   conflict mitigation
   improved conservation / erosion knowledge
   improved health
   diversification and creation of activities
   improved planning skills
   poverty reduction
   training for weir construction

Ecological benefits Ecological disadvantages

   increased water quantity
   improved harvesting / collection of water
   increased soil moisture
   reduced surface runoff
   recharge of groundwater table / aquifer
   increased biomass above ground C
   reduced soil loss
   increased nutrient cycling recharge
   increased soil organic matter / below ground C
   increased animal diversity
   increased plant diversity
   increased / maintained habitat diversity

Off-site benefits Off-site disadvantages

   increased water availability
   reduced downstream flooding
   reduced downstream siltation
   improved buffering / filtering capacity

Contribution to human well-being / livelihoods

   Food security, improved access to water and therefore less work for women, additional income, work migration of
men abroad not necessary anymore

Benefits /costs according to land user

Benefits compared with costs short-term: long-term:
Establishment negative very positive
Maintenance / recurrent slightly positive very positive

Depending upon the users' experience and the availability of labour, it may take anywhere from 2 to 10 years before the
rehabilitated land area reaches its optimum use potential.



Acceptance / adoption:
100% of land user families have implemented the technology with external material support. Between 4000 and 8000
households are direct beneficiaries of the construction of water-spreading weirs in Eastern Chad.
There is no trend towards (growing) spontaneous adoption of the technology. It is unlikely that communities will be able to
adopt this technology without external funding. Even for maintenance activities it remains to be seen if the communities will
be capable of funding more extensive maintenance work with their low budgets.

Concluding statements
Strengths and  how to sustain/improve Weaknesses and  how to overcome
Through the construction of water-spreading weirs, soils are
regularly flooded and supplied with water and sediment. Thus,
the arable land area and the yields of the rainy season crops
serving as staple food increase.  Ensure proper maintenance
of the system.

The more frequent flooding of the soils results in increased
infiltration, and the groundwater level rises substantially. 

Prior to rehabilitation, in most of the sites, it was only possible
to grow a rainfed crop and perhaps an irrigated crop on some
small areas of land. After, in addition to the rainfed crop grown
on larger areas of land, it became possible to grow a post-rainy
season crop (culture de contresaison) and, once the water
table had risen, an irrigated crop (culture de décrue) as well.

 Upscale water-spreading weirs to increase the number of
people benefitting.

Post-rainy season crops and irrigated crops diversify
agricultural production. They are used as a means of earning
cash income.  Improve access to markets.

With their capacity to regulate annual floodwaters and harness
them to stabilise production, water-spreading weirs are an
effective measure for adapting to climate change in regions
experiencing increasing variability in rainfall. 

It can be assumed that one third of the weirs will require
complete renovation every 20 years  The renovation of these
weirs can be done for approximately 10% of the initial
construction costs

Maintenance of the weirs by the management committees is
still a weak area. Funds expected from user fees for the plots
are often inadequately collected and too low to cover costs.
Some management committees lose their drive and neglect
their duties. 

In spite of the great potential for the use of water-spreading
weirs and the very promising results, implementation will
continue to depend in the medium term on outside funding, as
it is unlikely that the communal budgets will be able to fund
investments of this size.  New fundings sources have to be
found and tapped.

Know-how and experience for the construction of
water-spreading weirs are still concentrated among a few
countries.  The existing knowledge hast to be spread.
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