FLIPBOOK
Water Spreading Weirs (WSWs)
Good practices for utilizing and
maintaining WSWs for increased
resilience in Afar and Somali region

Introduction /how it works
This flipbook is developed as a tool for DAs to introduce the Water Spreading Weirs (WSWs)
to communities. The flipbook is set-up in three sections and can be used along with the
Construction Guidelines.
• Section 1 introduces the WSW
• Section 2 explains how the WSW can be utilized and how the benefits of the WSW can be
used.
• Section 3 explains the different forms of maintenance that should be considered to ensure
the lifespan of the WSW.
The facilitator shows the illustration to the community members and can use the description
on the other side to facilitate the discussion.
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What are the Water Speading Weirs?
A Water Spreading Weir (WSW) is a low-base structure built with stones
and cement. Its structure consists of a spillway, one or more basins in
the riverbed itself and wing walls that decrease in height along away
from the spillway. Although it might look like a dam, it is not. Instead
of retaining water, it spreads water over the adjacent land. WSWs are
often constructed in sequence/cascades.
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What do the Water Speading Weirs do?
Water Spreading Weirs spread and redistribute flood water and river
sediments. They help to reduce the speed of the water flow and increase
the length of the waterway. This results in more infiltration of water into
the soil and sediment accumulation. Therefore, the construction of Water
Spreading Weirs contributes to the recharge of groundwater aquifers,
vegetation increases and improved soil drainage.
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Where are the Water Spreading Weirs located?
Water Spreading Weirs are constructed in mountain slope areas prone to flash
floods and prone to gully formation. They can also be located on a riverbed.
When choosing the location of for the WSW, the following aspects should be
taken into account:
•
There should be no erosion and gullies in the up-stream areas.
•
Select a site with a large river bed corresponding to a relatively small depth
of the water, to have a maximum area impacted.
•
There should be no meanders and no river bends or small inclinations
across the river, thus select a straight section of the gully.
•
Take into account the slope of the valley; a steep valley requires a reduction
of the distance between the WSWs in the cascade, constructing the WSWs
closer together.
•
The degree of erosion and whether erosion control is required. If erosion is
controlled, weirs can be isolated.
WSWs are often built-in combination with other soil and water conservation
measures such as Dry-Stone-Measures (DSM).
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UTILISATION OF THE WSWs

1. Fencing
i.

Traditional fencing

ii.

Live fencing

The area surrounding the Water Spreading Weir should be fenced to avoid
uncontrolled livestock grazing and allow vegetation to establish and grow. The area
can be fenced, collecting thorny branches and deadwood in the surroundings of
the WSW. The branches can be placed along the protected area. If more branches
are needed, only thorny branches from dead trees should be cut. Branches of
living trees should be avoided not to foster deforestation in the area.
The area surrounding the Water Spreading Weir should be fenced to avoid
uncontrolled livestock grazing and allow vegetation to establish and grow. The
area can be fenced by planting local trees and shrubs such as Ziziphus (Ziziphus
spina christi), Jatropha and other thorny shrubs. Also branches of invasive
species can be used, as these have no use for the livestock. This practice avoids
deforestation. The trees and shrubs should be planted at the beginning of the
rainy season or year-round at irrigation sites. Moreover, their seedlings should be
protected during the first three years to allow the seedlings to mature sufficiently.
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2. Elephant grass planted in the enclosed area
After just one rainy season, the land around the WSW should be cultivated
to avoid the spread of invasive species. The enclosed areas can be kept for
future grazing when dry soils in the surrounding area do not provide fresh
grasses anymore. Grass varieties such as elephant/Napier grass or local
grass varieties can be planted in the area for a cut & carry fodder system
to feed animals in the homesteads. When elephant grass is cropped in the
enclosed area, the seedlings must be planted at the beginning until mid
of the rainy season, with irrigation present planting can take place during
the whole year. During the first 3-4 months, the grasses establish. Elephant
grass can be harvested every 6-8 months.
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3. Grass can be cropped in grass strips
After just one rainy season, the land around the WSW should be cultivated
to avoid the spread of invasive species. Grass strips of 1-3 meters can be
cropped along the upstream side of the wingwall of a WSW and be used in
a cut & carry system. Grass strips stabilise the structure thus, reducing the
need for maintenance. Moreover, grass strips can also provide additional
fodder for animals. Grass species that can be planted in strips are Indigenous
grass species (Melif, Durfu, Sardo and Afaramo) or suitable grass species
for strips (Rhodes, Andropogon, Buffel, Panicum and Vetiver). Also, elephant
grass and legume lines of shrubs such as Pigeon pea or Acacia saligna can
be planted in dense rows between the strips to increase fodder production.
The grasses should be planted at the beginning of the rainy season and
should be exempt from grazing during the first year of establishment. Besides
providing fodder, the grass strips can prevent erosion through their strong
root system, contributing to the long-term stability of the structure.

UTILISATION OF THE WSWs

3. What do you see?

UTILISATION OF THE WSWs

4. Grass seed production
In the enclosed area of a WSW, grass seeds can be harvested to be
sorted. These seeds can be used for reseeding within the area enclosed
or for selling. The seeds need to be harvested at maturity time. Depending
on the grass species, this time can vary from mid the rainy season until
the early beginning of the dry season. To increase productivity, selecting
indigenous grass species is best. It is recommended to apply regular
weeding to ensure good grass performance. Suitable grass species are
Melif, Durfu, Sardo or Afaramo. They are lowland species suitable for
fodder.
Suitable sites are rangelands where there is no crop production. For
example the area in the gully that is filled with deposited sediments as
a result of the WSW construction, these areas can be rehabilitated with
indigenous grasses and serve a currently profitable market.
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5. Trees
In the enclosed area of a WSW or as live fencing, local tree species
can be planted. For instance, Mung bean (lablab) can be planted in the
surroundings of the WSW. Hebelitea, Asihadudha or the date palm can
be planted along the edges of the wings or next to the main basin of
the weir. Also, fruit and other multi-purpose trees can be planted. The
branches of the trees can be used as animal fodder, and the plants can
be used for animal consumption. Furthermore the trees can be used as
biological protection against erosion and for legumes purpose to increase
soil fertility and as construction material. However care has to be taken
when the location is chosen as the roots should not be allowed to destroy
the wall of the weir. As a rule of thumb, at least 5 meter distance should
be kept from the weir, based on the canopy of the tree.
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6. Trees seed production
Local and endangered tree seeds species can be harvested and sorted.
Seed collection must be done from big, healthy, straight, and vigorous
growing trees. The harvested seeds can be used as source of food,
for sowing within protected areas or to raise seedlings in nursery sites.
The nurseries can be used as propagation system to generate planting
material for other sites. The seedlings should be fenced over the first three
years to avoid grazing. The seedling can be planted or commercialised.
If planted, they reduce deforestation and provide food, fodder, raising
or fuelwood, among others. Tree seeds are generally not marketable,
unless they are edible. Some seeds or pods can be sold as animal feed,
especially during the dry season (Accasia Tortilis).
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7. Crop production
The enclosed area can be used for agricultural use of short growing
crop varieties. It is important to plant the crops right after the first rainy
season to make use of the soil moisture. The enclosed area is suitable
to plant different types of crops: cereals (such as Pearl Millet, maize and
sorghum), bean crops (such as mung bean, lentils and chickpeas), herbs
or spices, oilseeds (such as sesame, rapeseed and mustard), medicinal
plants. The expert and the DA should advise on what seeds are needed
and as well as on the selection and improvement of local varieties.
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8. How to organise maintenance?
During the community awareness and construction phases, a maintenance
committee for the WSW should have been organised among community
members. The DA should be part of the maintenance committee. The
maintenance committee could be a permanent group of people or could
be based on a rotating system. Before the maintenance tasks start, the
rules and proceedings for maintaining the weirs should have already
been decided and incorporated in the by-laws. If the maintenance system
or organisation is not practical, it can be changed with the community’s
agreement.
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9. Assessment of the structure after heavy rainfall
events

After each heavy rainfall or flood event, the maintenance committee
should check the structure, with special attention to the downstream side
of the structure, where the most damage is expected. Any structure’s
damage or weakness should be identified, and maintenance should be
carried out immediately. Carrying out the maintenance shortly after the
rainfall event will avoid additional damage during the next rainfall events
and ensures the long-term use of the WSWs.
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10. Small damage maintenance
When there are small damages on the WSW, the maintenance committee
is in charge or fixing them. For instance, they have to remove branches
from the top of the structure, remove trees or waste carried onto or near
the weir by the flood, or repair the parts of the structure which have been
damaged using cement and/or stones.
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11. Large damage maintenance – structure
The maintenance committee does large damage maintenance on the
structure of the WSW. The responsible Woreda office can provide support
regarding technical advice and materials if needed. For instance, to
repair the broken part of the outer wall at the edges of the weir, maintain
the cement or back-fill soils that have eroded away. When working on
the structure, follow the WSW construction guidelines. Remember to:
remove the dirt from the stones before constructing with them, build
shifted rows in an interlocked pattern, and build a rough surface along
the top of the weir. Prior to starting the work, make sure the transport of
materials is arranged for and sufficient material and labour is available.
Make use of a standard quality checklist to check the structure once
maintenance work is finish.
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12. Maintenance after erosion
The maintenance committee carries out maintenance after erosion along
the abutments of the main basis. Erosion can potentially undermine the
structure if not tackled at an early stage, and it therefore important to
prevent the erosion from taking place and if it has taken place to prevent
further erosion. Possible measures after erosion is identified are: (1)
adding dry stone measures at specific locations, (2) extend the wingwall
of the WSW to avoid water flowing along the sides of the WSW, (3)
develop vegetative measures in erosion prone areas and (4) construct
an additional structure downstream where the erosion takes place. The
responsible Woreda office and the execution agency can provide support
regarding technical advice and materials if needed.
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