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Masonry dam (PIPRO-DB)

Small-scale dams (B E)

Micro-barrages (French)

Small-scale dams are moderately-sized barriers built across valley bottoms to retain Hh: Mali, D8

water from permanent watercourses or seasonal flows.

ARG E:

They can range in length from 100 to 200 m, and the dam wall is usuall¥1 between 2 and 4 m
high. Small-scale dams impound permanent or seasonal water behind t

from 5 to 15 hectares. They are built with buttresses and a stilling basin. Depending on local
conditions, the dam wall can be made of quarry stone joined with mortar or concrete. The
dikes are made of earth and can be reinforced with stones. Some such structures are built as

on the depth at which the dam is anchored. The deeper the foundation, the more
groundwater is retained. Sometimes, they are fitted with gecomembranes which extend down

em, covering areas EREH R KR S
REH

bridﬁe dams, providing a means of crossing the valley. The effect on the water table depends %Z"Ei%ﬁ WS FAE— XIS (approx. 0.1-1

deeper to retain more groundwater. FEXAFX 2

In the rainy season, water gradually accumulates behind the dike, increasing the availability

of surface water during the rainy season and groundwater in the dry season. The land is SCEERE: 10-504EH1

farmed upstream and downstream both in the rainy season and the dry season. During the
rainy season, rice is grown, and the areas around the body of water are used for other crops
(flood-recession cropping). Dams increase the area of farmable land, yields and production.
The water is also used for livestock, for fish farming and sometimes for household needs. The
recharged water table feeds market garden wells, enabling farmers to grow vegetables in the
dry season and permitting two or three crop harvests a year which increases the availabilitr1
of food, providing income for farmers and ﬁua ranteeing work all year round. This improves the
stability of local communities, increases their income and raises their standard of living.

Sustainable operation and management depend directly on the participatory approach. At the
planning stage, the condition of the valley upstream and downstream and all user groups
must be taken into account. The question of land tenure, in particular, must be settled before
construction begins. It must be determined who the owner of the bottomlands is, who will be
entitled to use them once the dam has been constructed, what uses will be permitted and
under what conditions. The question of project ownership and upkeep must also be clarified.
Today, the role of project owner is normally assigned to the commune authorities, although
management of the dam is often delegated to a management committee. In order to avoid
conflicts, it is essential to take into account all the user groups, livestock keepers in
particular. Watering corridors must be established to prevent animals from damaging the
crops. In order to maximise the value of the investment, well-organised management
committees must be set up to ensure efficient crop production and oversee maintenance
work. A management committee controls the opening and closing of the gates. It organises the
maintenance of the structure and the implementation of any additional measures necessary
to protect the gabion structures and stone bunds. It also collects and manages funds for the
maintenance of the dam and organises meetings of farmers. In dry periods, it is important to
manage water resources in such a way that downstream areas have enough water. When a
series of dams are built on the same watercourse, an inter-dam committee may be required
Ejo manage the distribution of water and avoid conflicts between the users of the different
ams.
Well-constructed small-scale dams last at least 50 years with a certain amount of upkeep. A
hi%h standard of technical planning and construction is required for small-scale dams to avoid
subsequent damage. Depending on the natural characteristics of the watershed, small-scale
dams may require additional SWC/SPR measures upstream to protect them from siltation.

These small-scale dams are suitable for use in narrower valleys, as a considerable volume of
water can be impounded with a relatively short structure. They are not as well suited to wide,
gently sloping valleys, as very long dikes are required and this increases the cost.
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Masonry dam (PIPRO-DB)
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They can range in length from 100 to 200 m, and the dam wall is
usually between 2 and 4 m high.

Technical knowledge required for field staff / advisors: high

Technical knowledge required for land users: low

Main technical functions: control of dispersed runoff: retain / trap,
control of concentrated runoff: retain / trap, increase of infiltration,
increase / maintain water stored in soil, increase of groundwater level
/ recharge of groundwater, water harvesting / increase water supply
Secondary technical functions: increase in organic matter, increase in
nutrient availability (supply, recycling,...), sediment retention /
trapping, sediment harvesting, increase of biomass (quantity),
promotion of vegetation species and varieties (quality, eg palatable
fodder)

Dam/ pan/ pond
Depth of ditches/pits/dams (m): 2-4
Length of ditches/pits/dams (m): 100-200

revétement bassin de
mur contrefort dissipation
d'étanchéité :
\ noyau Matelas RENO

‘empierrement libre

- buté bassin
de dissipation

buté contrefort

‘remblais concassé

assise béton armé

Author: PIPRO-DB
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The cost of small-scale dams varies greatly depending on the
physical characteristics of the site, the size of the structure and the
local availability of materials. In Dogon country, in Mali, the PDRT
project constructed dams with cyclopean concrete costing an
average of around 20 million CFA francs and between 3 and 5 million
CFA francs per hectare. The internal rate of return of the dams built
averaged 17% (Nill & Kobilke, 2002). Larger dams built in the
Beledougou area cost 100-140 million CFA francs. Helvetas Swiss
Intercooperation reports costs of around 20 million CFA francs for
areas of 10-80 hectares (PASSIP, 2012).

1. At the planning stage, the condition of the valley upstream and downstream and all user groups must be taken into account. The question of
land tenure must be settled before construction begins. The question of project ownership and upkeep must also be clarified. (BJE)/JRZ:

None)

. Construction of dam (B[&)/$ZR: None)

U~ WN
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. In order to avoid conflicts, it is essential to take into account all the user groups, livestock keepers in particular (Bf&)/$Z

: None)

. Watering corridors must be established to prevent animals from damaging the crops (BJ[8)/Jfi%: None)
. well-organised management committees must be set up to ensure efficient crop production and oversee maintenance work (B [E)/37Z

: None)

1. Amanagement committee controls the opening and closing of the gates. It organises the maintenance of the structure and the
implementation of any additional measures necessary to protect the gabion structures and stone bunds. It also collects and manages funds
for the maintenance of the dam and organises meetings of farmers (B(8)/Jfi%: None)

2. Depending on the natural characteristics of the watershed, small-scale dams may require additional SWC/SPR measures upstream to protect

them from siltation. (Bf[8)/$5Z: None)
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The water impounded by small-scale dams makes it

possible to farm a much larger area in the valley bottoms

and ensures better yields in the rainy season and also in
the off-season. The production of food staples and market
garden output increases significantly. More intense
production ensures employment all year round, which

improves the stability of local communities, increases their
income and raises their standard of living.
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e The small-scale dams create water reserves. When there is not e Ahigh standard of technical planning and construction is required

enough rain or during dry spells in the rainy season, the dams for small-scale dams to avoid subsequent damage. In order to
retain enough water for crops throughout their growth cycle. If maximise the value of the investment, well-organised
rain-fed crops fail, production in the valley bottoms can mitigate management committees must be set up to ensure efficient crop
these losses. In wet years, the dams regulate the flow of water, production and oversee maintenance work.
preventing heavy floodwaters from causing damage to land
downstream.

e The water impounded by small-scale dams makes it possible to
farm a much larger area in the valley bottoms and ensures better
yields in the rainy season and also in the off-season. The
production of food staples and market garden output increases
significantly. More intense production ensures employment all
year round, which improves the stability of local communities,
increases their income and raises their standard of living.
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e Inthe dry season, the recharged water table makes a second and
even third crop harvest possible, increasing the availability of
food, providing income for farmers and guaranteeing work all year
round.

e Replenished water tables not only improve crop output, they also
reduce the time and effort that women devote to fetching water
and make it easier to water livestock.
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https://qcat.wocat.net/zh/wocat/technologies/view/technologies_1623/
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e Deutsche Gesellschaft fiir Internationale Zusammenarbeit (GIZ) GmbH (GIZ) - {&[F

HE

e Manual of Good Practices in Small Scale Irrigation in the Sahel (GIZ)

ERSEIM

e Good Practices in Soil and Water Conservation. A contribution to adaptation and farmers” resilience towards climate change in the Sahel.
Published by GIZ in 2012.: http://agriwaterpedia.info/wiki/Main_Page

This work is licensed under Creative Commons Attribution-NonCommercial-ShareaAlike 4.0
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