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How to use this teaching and learning guide

This Teaching and Learning Guide is part of a series of three Teaching and
Learning Guides on:

0 Community Awareness Creation, Gender and By-Law development;
0 Water Spreading Weirs;
0 Dry Stone Measures.

The authors emphasise that comprehensive, gender-based community
awareness creation and by-law development and implementation are crucial for
optimal planning, construction, use and maintenance of Dry Stone Measures. It
is extremely important that development agents are confident and able in these
areas when conducting community development activities. A solid understanding
of the technology of Water Spreading Weirs is also invaluable.

Teachers and learners should also familiarise themselves with these so-called
60soft skillséo by beginning with Te
Community Awareness, Gender Awareness and By-Law Development before
continuing with the guides on Water Spreading Weirs and Dry Stone Measures.
These latter guides make regular reference to the Teaching and Learning Guide
on Creating Community Awareness, Gender Awareness and By-Law
Development but mention only some aspects of community awareness and
gender awareness creation which are specific to WSWs and DSMs respectively.
Similarly, the correct development and practical application of by-laws are crucial

for the protection, utilisation and maintenance of the physical structures.
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This guide is arranged around four sections or Learning Outcomes (LOs):

Objective and Benefits of Dry Stone Measures
Area Selection
Constructing a Water Spreading Weir

Utilisation and Maintenance of a Water Spreading
Weirs

Each Learning Outcome section comprises:

o
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Introduction with specific learning outcomes;

An instruction sheet for teachers suggesting a teaching methodology,
time needed and guidance through all worksheets;

An instruction sheet for learners;

Information sheets on the implementation steps, guiding questions for
discussion and self-check test questions;

Operational sheet, explaining, how to proceed to implement, what is
described in the information sheet, indicating the required resources.
LAP-Test



The guiding questions for discussion are designed to enhance understanding,
|l earning and reflection on the secti
self-evaluation.

As a whole, the guide is centred on active participation of students, integrating
what they already know in accordance with key adult learning principles and
detailing each topic with discussions, outdoor sessions and / or role plays.

A glossary of technical terms at the end of the document explains technical
vocabulary and phrases.

Also, since many students of the ATVET colleges are future Development agents
(DA), the Teaching and Learning Guide focuses on their role and tasks.

Content that is especially relevant to development agents is marked throughout
the document by this illustration of a meeting:

Small case studies in coloured text boxes illustrate the technical aspects and give
examples of communities involved in Water Spreading Weir (WSW) construction,
as well as use of the resulting rehabilitated land.



Hints and Tips for Teaching and Training

Adult Learning

Adults learn differently from children and so teaching techniques for adults
therefore need to be different from those used with children. The main difference
is that adults have considerably more life experience. As a result, adults are
keenest to gain information that is most relevant to this lived experience and are
inclined to be less interested in that which is not. Key points which help adults
learn therefore include the following:

Starting by helping the learners understand why the topic is
important and how it can help them i see also Specific
Learning Outcomes.

Recognising that the learners already have considerable
knowledge and life experience, and drawing out this
experience as often as possible during learning.

Adults respond best when they feel that they are respected
and that they are part of the learning process. Talk with
them, not at them.

Provide time for adult learners to explore ideas (on their own
or in small groups). Let them consider how they might use
and apply the learning material.

10



Teaching through facilitation

Facilitation is an important skill that takes practice and patience to improve. It is
much easier for teachers to lecture and to give instructions than to facilitate.
However, in order to make learning interesting and to get the best results, a
teacher facilitates effectively by assuming the following roles:

0 The role of a mentor who assists students with empathy, understanding
and encouragement;

0 Therole of aleader and organiser who initiates, demonstrates, sets goals
as well as boundaries;

0 The role of a coach who listens, comments, gives feedback and inspires.

Conducting an activity

0 Communicate clearly and confidently with your students by speaking and
writing clearly.

0 Make eye contact and try to be calm and confident with your body
language.

0 When a student asks a question or makes a point, listen carefully, do not
interrupt them, and repeat or summarise what you have heard for
everyone before responding - or asking others to respond - to it.

0 When explaining ideas, regularly cross-check whether your students
have understood what you have said by asking them to summarise,
either as individuals or collectively by contributing points.

0 As often as possible, elicit information from your students by asking open
qguestions i Why? What? How? i rather than closed Yes-No questions.

0 Tryto encourage everyone in a group to participate and avoid individuals
dominating.

11



Brainstorming ideas

A brainstorm is a bit like a real storm: it happens quickly. Participants pour out
their ideas as soon as they come into their heads, like rain falling.

Brainstorming is a particularly effective teaching method for adults because it
draws out studentsd existing knowledge and
learning exercise. It is student-centred and if it is a written brainstorm rather than
a verbal one, all of the ideas that have been contributed can be ordered,

prioritised and / or reworked from their position on the blackboard or on cards.

12



Group work

Some of the most productive adult learning takes place during group work.
Working in groups places both responsibility for learning and empowerment for
self-discovery onto the student, making them active learners rather than passive
consumers of information.

Before breaking into groups and starting a given task, it is essential to clarify both
the objective and the time frame. Breaking into groups can be done randomly
across the class (such as by using a counting system of say 1-2-3-4-5 or by height
order), or in a more structured way by grouping friends, neighbours or regular
working partners.

Leaders almost always emerge from group work, and so it is often helpful to select
a group moderator whose responsibility is to steer the work towards the objective
as well as encouraging all members, recording and summarising information.

Groups should never be left alone, rather the facilitator should circulate between
groups, observing how each group manages the activity and making suggestions
or asking helpful questions if necessary. If a group is off track from the topic, give
support and guidance to try and lead the group back toward the objective.

13



Role Plays

A role play brings a slice of reality into a session. By directly simulating reality,
the role play discussion, drama session or game raises questions which require
discussion, assessment, negotiation and understanding of real scenarios. In this
way role plays are learning experiences for both the actors and the observers.

Evaluation

The Self-Check Test at the end of each Information Sheet, and the LAP-Test after
each Operational Sheet of the Teaching and Learning Guide, are designed to
help the student reflect on the overall content of a given section. Completing both
Self-Check Test and LAP-Test will reinforce what is understood and learned as
well as underlining what needs further reflection, reading, discussion or study.

14



Specific learning objectives

After you have finished working through this guide you should be able to:

0 Explain the principles, functions and importance of Water Spreading
Weirs in lowland areas, including in terms of community awareness;

0 Work closely with communities throughout the process of planning,
implementing, utilising and maintaining WSWSs, including in terms of
community awareness, gender awareness and by-laws;

0 Prepare for the rehabilitation of degraded areas;

0 Accompany the planning and construction of WSWs;

0 Execute the role of a development agent in the overall process.

You should also be fully aware of how to combine physical and biological
conservation measures in order to maximise the livelihood benefits of WSWSs.

15



Learning Outcome 1: Objective and Benefits of Water
Spreading Weirs

development agent you should be able to descrlbe
and explain the benefits of Water Spreading Weirs
and the procedures involved in constructing them to
community members and other stakeholders.

Instruction Sheet for Teachers

o«

o«

o«

As you go through this section together with your class, do not start by
lecturing them about Water Spreading Weirs from the Information Sheet.
Instead, read the Specific Learning Outcome with them and brainstorm
ideas about soil and water conservation methods that they already know.

Then ask them to list the different characteristics of highlands versus
lowlands.

Work through the Information Sheet.

Show a short video of overflowed Water Spreading Weirs and discuss it
with your students. Alternatively, you could also use the video as the
entry point to the lesson.

Ask students to suggest examples of where WSWs might be most
suitable. Ask them to explain why.

Discuss the Guiding questions for discussion.

16



Teaching methodology

Brainstorming, interactive teaching and learning, group work (listing),
discussions.

Session Plan

0 10 minutes looking at the introduction and brainstorming
0 45 minutes for the Information Sheet;

0 5 minutes for the video

0 20 minutes for the Guiding Questions;

0 Total time: 80 minutes.

17



Instruction sheet for Learners

o > N

Read the introduction with the specific learning objective for Learning
Outcome 1. Familiarise yourself, as a potential future development agent,
with your role in the process.

Read the Information Sheet on Water Spreading Weirs (WSW).

Write down any questions you have.
Ask your teacher for support and seek answers to your questions.

Try to answer the Guiding questions for discussion and discuss them with
classmates about the advantages, disadvantages and other factors
regarding WSW.

Test your knowledge by completing the Self-Check Test.

18



Information Sheet

Desertification, aggravated by climate change and population growth, is one of
the main reasons for poverty across northern and eastern Africa. Erosion caused
by the superficial run-off of rainwater dramatically reduces the amount of land
available for agriculture, livestock feed and food for people.

Illustration 1: superficial run-off of rainwater can dramé{ﬁbally reduce the
amount of land available for agriculture, livestock feed and food for people

19



Competition and conflict over decreasing land and water resources are logical
consequences. In areas where rain only falls a few times per year, seasonal
streams can swell to large rivers which carry run-off waters with enormous power.
These deluges remove huge amounts of top soil and water, causing gully erosion
and with very little infiltration into the ground, especially in the valley bottom T see
lllustration 2.

« L A X h " ’ ey B
Illustration 2: run-off waters remove huge amounts of top soil and water, causing gully
erosion
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Indeed, the drainage effects of gully erosion are more harmful to the environment
than soil erosion itself. The visible surface degradation, as well as the lack of
infiltration and permeation, reduces biodiversity, biomass and yields, leaving the
soil structure vulnerable to further damage.

Illustration 3: the drainage effect of gully erosion is more harmful to the environment than
soil erosion itself and causes speed-up of land degradation on a large scale

21
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lllustration 4: the lack of infiltration and permeation, reduces biodiversity, biomass and
yields, leaving the soil structure vulnerable to further damage

22



What is a Water Spreading Weir?

WSWs are masonry structures that span the entire width of a river bed or large
parts of a valley floor to spread floodwater over the adjacent land area. They are
designed to spread and redistribute as much floodwater 1 including its sediment
load i as possible, as well as to reduce soil erosion.

Different from a dam, which is designed to retain water, a WSW is not blocking

the water flow completely but spreads water and its sediments, reducing the

velocity of water flow by enhancing the length of the water way. The areas

upstream and adjacent to a weir are temporarily flooded, allowing water to

infiltrate into the soil and sedimentation to accumulate, thereby recharging
groundwater stores, increasing vegetation and creating favourable drainage

patterns. Water Spreading Weirs are low-based structures made of natural

stones and cement. Each weir consists of a spillway, one or more basins in the
riverbed itself, and | ateral abut ments or
away from the spillway i see lllustration 5.

y 7 ;-.u "
lllustration 5: a WSW spreads water and its sediment and reduces the velocity of water
flow by enhancing the length of the water way
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lllustration 6: The WSW causes temporary rooding and sedimentation above the main
wall and along the wings
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lllustration 7 shows the technical plan of a WSW. It is essential that every
development agent understands the basic principles of the technical plan
because he or she will be decisively influential in implementing it correctly on the
ground. See also Learning Outcome 3 on construction steps.
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lllustration 7: The technical plan of a Water Spreading Weir shows the spill over basins in
the riverbed with stabilizing abutments left and right, as well as the different sections of
the wings in relation to the profile of the river bed and the adjacent valley floor.
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Variations in rain and floodwater quantities

When rain and floodwater are light, the water remains within the riverbed. When
rain and floodwater levels increase, the ends of the wings overflow in proportion
to their varying height. The wall across the spillway and its wings cause the
riverbed upstream of a weir, including any gully or other eroded waterways, to fill
up with sediment. This gradually raises the riverbed up to the level of the spillway.
Meanwhile, the abutments at the sides of the spillway, which strengthen the
structure, are designed to only be overflown with exceptionally high volumes of
water. lllustration 8 shows an overflown WSW after heavy rain. See also the video
footage available at your ATVET or other institution.

k-

Illustration 8: A Water Spreading Weir is overflown.
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Water Spreading Weirs modify the valley floor by increasing infiltration and
retention of moisture. One weir alone will seldom solve all the erosion problems
of a wide valley: weirs are usually constructed in cascades, at certain intervals
down the river valley, in order to reduce the speed of floodwater in steps. They
are also combined with other soil and water conservation measures such as Dry-
Stone Measures (DSM) and biological conservation such as planted sisal,
elephant grass or others.

Their construction needs detailed planning knowledge and technical skills,
involving engineers, Development Agents (DAs), NRM experts from PADO,
contractors and the local community.

27



Optimising use of rehabilitated land

The enrichment of the land around a WSW during the rainy season is shown in
lllustration 9.

28



Grass will grow and recover fast, especially if germination and growth of the
young plants is protected by area enclosures, as in |llustration 10.

Illustration 10: Area enclosure above the weir allows for natural regeneration of grasses
that can be used as animal fodder by pastoralists

29



The land downstream and to the sides of the weir is flooded and erosion is
reduced. Topsoil is not washed away: rather, it accumulates and sediments are
added as more water infiltrates. This makes the land surrounding the WSWs
especially suitable for post-rainy season crops, as shown in lllustration 11.

~ LR\
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lllustration 11: improved agricultural use downstream of the Water Spreading Weir.
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lllustration 12: Natural rehabilitation above the weir stabilizes the valley. Stored water
below the surface eases the workload of women.

The main uses of land rehabilitated by WSWs are agriculture, horticulture and/or
tree, shrub and grass planting; utilisation varies according to the social and land
use patterns of the communities. Area enclosure for grazing, tree and grass
planting and horticulture for food production and income-generating activities

further add to the potential of these areas. See also the Information Sheet in
Learning Outcome section.

31



Stakeholders

A Water Spreading Weir can only function and be sustainable if it is correctly
planned, constructed, used, and maintained. The most important stakeholder
groups are as follows:

0 Community members who will most directly
benefit from, but also use and protect a WSW
system must be involved right from the planning and
use determining stages. They are the main
stakeholders and should feel responsible for
maintenance after construction.

0 Pastoral Agricultural Development Office
(PADO) is the Government authority responsible for the agro-pastoral
development at Woreda level and below. Three Development Agents
(livestock development, crop production, NRM) are to live and work in
each Kebele. PADO is the main partner to the community in the
implementation and maintenance of Water Spreading Weirs. Though, the
PADO head is the process owner, work in the area of Water Spreading
Weirs is supervised by the NRM experts at Woreda level.

0 Executing agencies can be an international or national NGOs, a bilateral
or multilateral development partner or the Ethiopian Government. They
support PADO and the local communities in planning, financing and
construction of WSWs. As the construction of Water Spreading Weirs
requires in depth technical knowledge, executing agencies can provide
engineering teams. Alternatively, PADO can subcontract a construction
company.

32



Benefits of Water Spreading Weirs

Water Spreading Weirs have positive effects on people and on nature. Some
effects can be on the short term, others on long term. Effects can be classified
into
0 Production, resilience and livelihood benefits:
3 these are often the direct benefits for rural people. Some of them
short-term benefits;

0 Ecological benefits:
3 these are mostly indirect benefits for rural people, impacting on
the medium to long term;
0 Socio-cultural benefits:

3 these are benefits are mostly indirect benefits, impacting on the
medium to long term.

Benefits of Water Spreading Weirs: The case of Zehara Arba

ifZehara Arba, aged 40, i s mar r-pastaralistint h t en
Teaboy Kebele in the Shakayboru Village of Chifra District. Prior to the
construction of Water Spreading Weirs (---) in her vill age, Zeha

suffered from shortages of pasture and fodder. At that time, she had little

knowledge of crop and fodder cultivation due to the low availability of water. The

family was food insecure, supported by relatives who donated livestock fodder

from their irrigated pl ot Watee3preadinhVeeirsMi | |1 e R
have been built,éd she explains, Oorainwater
grow crops and fodder for the first time on this land. Last season | grew maize,

sorghum and mung beans on 1.5 hectares, which we eat at home. The straw from

this also made enough fodder for the livestock to last three months.

Zehara added that now she even provides straw for her relatives when they face
shortage. 0

(Source: GIZ-SDR: Innovation in pastoral contexts: How local masons ensure their
communities food security)
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Productivity, resilience and livelihood benefits

0 Increase of cultivated area

0 Increased availability of water

0 Reduced workload for women

0 Increase of productivity through increased yields or second crop

0 Increased fodder production

0 Increased grazing area and animal production

0 Increased resilience to dry spells

0 Increased resilience to heavy rainfalls

0 Increased resilience to climate change in regions experiencing higher

variability of rainfall

0 Improved food security

Ecological benefits

0 Increased water availability

0 Increased soil moisture

0 Reduced surface runoff

0 Reduced soil loss

0 Recharge of groundwater table

0 Increased biomass

0 Increased soil organic matter

0 Increased animal and plant diversity
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Socio-cultural benefits

Increased options for income generating activities (IGA), alternative skills
development

Improved community organization /strengthening of community
institutions

Improved natural resource management and conservation knowledge

Guiding questions for discussion

1.

o g~ 0w DN

Can you explain the benefit of a WSW to your classmate?

What will be the direct benefit of a WSW to pastoral population?

How would you explain the WSW to a community leader?

How will a WSW or a cascade of them improve the rehabilitation of land?
How is the WSW causing the flooding of the area besides the weir?

Which stakeholders do you see in the construction of a Water Spreading
Weir?

Which particularities have to be considered when working with a
pastoralist society?

35



Self-Check Test

Name
Date
Time started

Time finished

Instructions

Answer all the questions listed below.

Part I: Multiple choices
The structural part of WSW that is constructed at the valley bottom is: (1pt)
1. Counter wall
2. Wing walls
3. Spillover basin
4

Micro basin

One of the stakeholders is not directly involved in the construction of WSW: (1pt)
1. Local community in the area
2. Executing agencies

3. PADO

4

Office Manager

36



All options below are real benefits/functions of WSW EXCEPT: (1pt)

1. Decrease water infiltration into the soil
2. Increase water table/ groundwater recharge
3. Trap sediments and organic matter

4. Reduce surface run-off

Part Il: Short Answer

Write at least three impacts of WSW in the boxes below (9 pts)

Production/resilience Ecological impact Socio-cultural impact

impact (3pts) (3pts) (3pts)
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Describe the difference between dam/barrage and WSW (4pts.)

How would you explain the structure/function/objective of a Water Spreading Weir
to a community leader (4pts)?
1. Objectives of WSWs

2. Structure of WSWs

3. Functions of WSWs

Note: Satisfactory rating points 10.5 and above. Unsatisfactory points
below 10.5

You can ask your instructor for a copy of the correct answers.

If your answer differs from that of your instructor for a very single point do not
proceed to the next learning, rather better work on the same information sheet
until you acquire all the necessary information

Score:

Rating:
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Learning Outcome 2: Creating Community Awareness and
Area Selection

By the end of working through this Learning Outcome

0 You will understand the basics and criteria
of how to select an area for the construction
of a Water Spreading Weir and how to
prepare for degraded area rehabilitation.

0 You wil also be familiar with some
particularities of community awareness
creation for Water Spreading Weirs.

0 You will understand your role as a future DA
in the planning process.

Instruction Sheet for teachers

0 Ask one of your students to read aloud the_Introduction of Learning
Outcome 2. Ask your students what they understand from the
Introduction, and ask what they expect to learn from this section.

0 Inform your students what is this step about and what they will learn and
understand, when working through the second step

0 Subsequently, ask your students which area might be suitable for a
Water Spreading Weir after all they had learned and discussed in
Learning Outcome 1. What might be the criteria for area selection?

0 Complement with the information of the information sheet on area
selection.

0 After working on the text take your students out of the classroom. Ask
them, which patterns they are confronted with around the college area.
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Do they see erosion? How are the rainfall/ flood patterns? Is the area
around the college suitable for a Water Spreading Weir? Why? Why not?

0 Discuss the Guiding Questions outside. Ask one or two students to take
notes.

0 Continue with the Operational Sheet. Sit outside the classroom under a
tree, pretending a community awareness creation meeting. Work with
your students on the procedures. What comes first? What follows? Work
through the text.

Teaching methodology

Brainstorming, discussion, interactive teaching and learning, outdoor sessions.

Session Plan

0 10 minutes for looking at the Specific Learning Outcome and the
brainstorming;

0 45 minutes for the information sheet ;

0 15 minutes for the outdoor session, including the Guiding Questions;

0 60 minutes for the Operational Sheet.

0 Total: 130 minutes.

Instruction Sheet for Learners

1. Read the Introduction of Learning Outcome 2 again.

2. Read Information Sheet.

3. Write down any questions of clarification, that you might have.
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Ask your teacher for support, and get answer to your questions.

Try to answer the Guiding Questions.

Complete the self-check-test.

Read the Operational Sheet..

Repeat steps 3, 4 and 5.

© ® N o g &

Make a list of open questions to your teacher and request answers
10. Complete the LAP-Test.
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Information Sheet

Deep and thorough creation of community awareness creation about the concept
and potential benefits of a proposed intervention 1 in this case, WSW i is the
starting point of any successful development measure. As has been said earlier,
before working through this document it is essential that you first work through
the separate Teaching and Learning Guide on Creating Community Awareness,
Creating Gender Awareness and Developing By-Laws.

Creating community awareness

Any plan to implement a WSW should:

0

O«

O« O«
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begin with careful planning;

involve all community leaders (administrative, traditional, other influential
people) and all community members or those of an administrative sub-
unit of a community;

be gender-sensitive (see separate Teaching and Learning Guide)
explain very well the benefits and impacts of a WSW to the community;

obtain the approval and commitment of the respective community or
community group to implement WSWs at a given site or collection of
sites;

make the community fully aware of the working responsibilities,
procedures and working rules during construction;

make the community fully aware of the maintenance responsibilities and
the communityds role in it. It
community that WSWs require attention regularly, especially after heavy
rainfall;

include by-laws for ownership, maintenance and utilization of the WSW
after its completion;

include a community-action plan which has been developed by the
community themselves.

42
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The development agent is of great importance within a community because he /
she must:

0 facilitate community awareness by organising
meetings and overseeing resource mapping and
WSW implementation;

0 link local people to the PADO office at woreda
level and/or to the engineering team of the
executing agencies;

0 link people to other DAs in the village. For
example, if the DA for natural resource
management is in charge of accompanying WSW planning and
implementation, he/she will contact and team up with the DAs for
agriculture and livestock because the rehabilitated land will be used for
agriculture and/or livestock keeping;

0 advise community members while recognising and integrating local
indigenous knowledge;

0 continually create awareness among local people about the benefits, use
and maintenance of WSWs;

0 support the PADO and the executing agency in participatory planning
processes.

See also the Operational Sheet for more details of the specific tasks of the
Development Agent at this step.
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Illustration 13: Community awareness meeting in the planning process of a Water
Spreading Weir

Gender awareness

When talking to a community it is easy to talk only or mainly to men as they are
usually the ones who attend meetings in the first place, in greater number and
contributing most vocally. On the other hand, making an effort to involve women
equally not only respects their human rights, but it is also a crucial part of social
development and project sustainability. This is because women bring specific
skills and strengths into community development activities which are different
from, but equally important to, those of men.
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It is therefore essential that they are given equal voice, opportunities and
encouragement to participate and feel ownership of WSWs by DAs, peers and all
other stakeholders. For details on a gender-sensitive approaches and gender
awareness, refer back to the Teaching and Learning Guide on Creating
Community Awareness, Gender Awareness and By-Law Development.

With regard to WSWs, it should be universally recognised that:

o

O«

WSWs bring more benefits than only higher and longer water availability;

While men might be most interested in water access for their livestock or
agriculture, women are often involved in a broader number of water-
related topics due to gender-specific roles in rural households;

WSWs can increase the availability of water for household consumption,
livestock and clothes washing. This can serve as an entry point for
development agents to show the immediate effects of WSWs for both
sexes;

5000womendés participati osashoullbesetgpha ut
criterion;

Specific necessities of women with children should be considered when
planning meetings, involving women as daily-labourers and providing
training.

45
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Site selection

Site selection requires the community, the DA,
representatives of PADO and an engineer to
collaborate and fully map the layout of the land in
the designated area or watershed, in order to
ensure that an optimal site is selected. The
technical, resource-based and social criteria for
selecting optimal WSW sites are as follows:

Technical criteria

0

Ox¢

A shallow seasonal riverbed with a flat or gentle slope;

Natural inundation of the surrounding area by small or medium flood
waters does not occur due to the drainage effect of smaller erosion
gullies;

Degraded land with reduced biodiversity and soil fertility.
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lllustration 14: Example of an area selection team, taking the profile and measurements.
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Resource-based criteria

Ox¢

Local availability of stones, sand and water;

Ox¢

Feasible means and distance for transport of materials to construction
site.

e, . k' 4 (G = o )
Illustration 15: Women provide water from a nearby water source, while men contribute
stones.
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Social criteria

o

O«

>

(o]

Community presence, permanent or semi-permanent;

Community ready and keen to be involved in both construction and
maintenance;

The Kebele leader is motivated and ready to involve in the organisation
of his community;

DA is ready to lead the community together with community leaders
(Kebele leader, clan leader and elders);

Local PADO ready to support the community and the DA.

Are community leaders strong? Is the community active? Does the community
stay in the village during parts of the dry season, at the time when the weir will be

built?

Illustration 16: In a valley, near to a planned Water Spreading Weir
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The case of Hidelu Kebelewra Woreda (Afar Region)

AUnt il the early 2000s, water was avail abl
Four rainy seasons per year allowed rich vegetation and fodder grasses such

Durfu grass to grow up to 3 metres high. Water availability for human and

livestock was not a problem: many households owned 100 camels or more. Milk

was abundantly available, supplying families for days at a time.

By 2015 the area had entered a downward ecological spiral. There was only one
proper rainfall season per year. Vegetation had declined to bare land in places,
with few trees and very poor grass cover. Soil erosion from rainfall had caused
huge gullies and reduced the availability of pasture. Valuable tree species such
as Hebeleita (serving for human food) and Aishadudha (serving as fodder for
livestock) had disappeared. Stock sizes had declined to less than 10 camels per
household. Community members had to walk four hours per day (about 14km
one way) with the animals to fetch water. The milk production of livestock had
been reduced to about half of the amount of earlier times. In the dry season the
milk was given only to children, while the rest of the family ate traditional Afar
bread (moffe) made of wheat flour earned from food-for-work programmes. In
spite of these many challenges there remained strong social cohesion among the
villagers.

In 2014, three WSWs along the Kalkalsa, Udaledullul and Kille Rivers were
designed by GIZ experts and built with the participation of the community, in close
cooperation with Awra Pastoral and Agricultural Development Office (PADO).
The sequence of weirs along the riverbed reduced the energy of water flow.
Sedimentation within the riverbed triggered by the weir simultaneously reduced
the velocity of water flow and thus the destructive forces of floods. Eroded gullies
were refilled with sediment and pasture land could recover.
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lllustration 17: wind erosion and harsh condition on degraded land.
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lllustration 18: restoration with a Water Spreading Weir

Guiding questions for discussion

1. Which technical criteria for area selection do you know?

2. Why is it important that community members are not only involved but
also active?

Who are the stakeholders that have to be included in area selection?

4. What can we learn from the example of Hidelu Kebele (Chifra Woreda)?
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Self-Check-Test

Name
Date
Time started

Time finished

Instructions

Answer all the questions listed below.

Part I: Choose the best answer

1. All of the following activities form part of the role of Development Agents
during community awareness creation and area selection process,
EXCEPT: (1pt)

a. Facilitate community activities
b. Linking the community with institutions
c. Advise the local people

d. Make rules (Bylaws)
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2. EXCEPT one, the community awareness creation for water spreading
weirs should specifically: (1pt)

a.
b.

Start with the planning and well before any construction activity;

Follow a continuous process before, during and after
construction;

Apply a gender-sensitive approach

Underestimate community values

3. All are resource based criteria in area selection for WSWs, EXCEPT:

(1pt)

a
b.

o

Stones are locally available;
Sand is locally available;
Local institutions are availability

Water is locally available;

4. Which one of the following is a technical criterion for the area selection
for WSWs? (1pt)

a.
b.
c.
d.

Availability of local stone
Transportation access
Degraded area with reduced biodiversity and soil fertility

Willingness of local institutions and leaders

5. Which one is NOT a technique used to select an appropriate area for

WSWs. (1pt)
a. Transect walk
b. Topographic map and aerial photo interpretation
c. Participatory mapping
d. Social media chatting
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Part II: Matching

Match column A with column B. Use each letter only once and write it in the blank
space provided (1 pt each).

Insert letter

Column A

Attract the attention
of rural women to

A technical criteria
for area selection is

A social criteria for
area selection is

Development
Agents are

A gender aspect
that maximizes
impact is
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Column B

Shallow seasonal river
bed with flat/gentle slope

Increase availability of
water in the area

Equal participation of men
and women

Sand and stone
availability

Community support and
availability of institutions

Facilitators



Part Ill: Short Answer questions

1. What aspects of community awareness creation are important for WSW
construction? (5 pts.)

2. How do you attract the attention of the rural community to get their
involvement? (1 pts.)

3. Describe the role of a Development Agent in the community awareness
creation. (3 pts.)

4. What are technical criteria for the area selection for WSW construction?
(3 pts.)

5. Who are the stakeholders that have to be included in area selection? (3
pts.)

Note: Satisfactory rating points 13 and above. Unsatisfactory points below
13.

You can ask your instructor for a copy of the correct answers.

If your answer differs from that of your instructor for a very single point do not
proceed to the next learning, rather better work on the same information sheet
until you acquire all the necessary information

Score:

Rating:
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Operational Sheet

As the DA of your kebele you must lead the
community awareness creation process together
with the influential people of the village (elders,
kebele leader, clan leader) and with PADO
representatives such as the NRM expert.

Objective

Men and women of the community are aware of the benefits of WSWs and agree
to participate in site selection and construction

Resource requirements

0 Venue and materials with which to hold community meetings.
0 People willing to participate in a transect walk.
0 Optional: Paper and pens for resource mapping.

58



How to proceed

The following chapters depict the sequence of activities to conduct the community
awareness creation process. After completing the activities accompany the
construction and support the community members actively.

First meeting at Kebele level

In  an initial meeting between kebele
representatives such as the kebele leader, the clan
leader, elders, the DA(s) and the PADO, you should
support the kebele and/or clan leader to facilitate
the meeting. Together with the PADO
representative for natural-resource management
(NRM), you should explain the objective and benefit
of Water Spreading Weirs.

A transect walk to verify the area with the community representatives should be
called. As DA you should guide and support this process. You should act as a
focal person between the executing agency, the Woreda NRM expert and the
community.

First community meeting

Following the first meeting and area selection,
which might go along with a transect walk through
the valley, call for a full community meeting to
explain WSWs fully to the kebele leader, clan
leader and elders. Also discuss the selected area.
Invite the PADO to this meeting as well as the DAs
for agriculture and animal production. The DA for
agriculture and livestock will be involved later in
technical assistance about the use of the rehabilitated land.
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Together with the kebele leader and the NRM expert, describe the following using
clear and simple words and explanation:

o

Ox¢

Ox¢

O«

O«

show what a water-spreading weir looks like (including using pictures and
posters);

explain the main steps of the construction process;

give concrete examples of the direct short- and medium-term benefits of
WSWs, as well as the possibilities of utilisation by the community, such
as:

3 improved grazing;
Yy increased water availability;
Yy reduced work load for women;

Yy possibility of a (second) crop, eg. vegetables after the
rains;

Yy possibility of area closure for natural regeneration of
fodder grasses and shrubs;

3 possibility of area closure for natural regeneration of fodder
grasses and shrubs;

3 land below the dam being protected from erosion and used for
agriculture;

3 improved yields from agriculture through enriched soil;
explain ecological medium- to long-term benefits;

the role and contribution of the community in both construction and
maintenance;

the role of the community in construction, including food or cash for work
(time and date for work, payment arrangements, rules and regulations);
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Ask community members to think about and
describe how the landscape and their livelihoods
changed since their own childhoods. How many
rains per year did they see back then? How many
camels and cattle did they own? Did they grow any
crops?

Then ask community members to describe their
own traditional indigenous soil- and water-
conservation measures. What experience do they

have? How do they use the area currently? How will they use the area in the
future when the land has been improved?

If time and number of participants are sufficient (but not numbering more than
50), divide them into groups and ask them to draw a map of their area showing
spatial arrangement of all of the available resources, then ask them to describe it
and compare their maps. The exercise helps the community to pool their
knowledge and understanding of the landscape. It also can raise discussions
about challenges, providing key information to you and other DAs and even to
the kebele leader.

(o]

Having built awareness, seek the
restoring the area with WSWSs in cooperation with PADO and the
executing agency. If the weir construction has been tendered out, there
will also be a construction company involved.

Be sure to give women equal voice in the discussion! Facilitate
discussions of organisation and provision of labour. True ownership of
the WSW will be achieved if overall construction follows a free labour
scheme, because then people will fully realise that the construction
belongs to them.

If food-for-work is used it must be done with the support of the PADO.
Explain the procedures fully and ensure that the respective PADO
representative is present to answer questions and agree of the optimum
time to arrange for construction to begin.

In the case of food-for-work schemes, help to negotiate the community
contribution in terms of labour and / or other ways. Again, the higher the

commun

communityés contribution, the more owne
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0 Be sure to remind participants that community by-laws must be
developed prior to construction starting, and explain why 7 see the by-
laws section of the separate Teaching and Learning Guide in order to
understand this fully.

Discuss and verify during the meeting clear definitions of roles and tasks of the
different stakeholders during each of the planning, construction, utilisation and
maintenance stages. In other words, who will do what?

0 What are the role and tasks of the DA?

0 What are the role and tasks of the community representatives (kebele
leader, clan leader, elders)?

0 What are the role and tasks of community members?

0 What are the role and tasks of the PADO?

0 What are the role and tasks of the executing agency?

Final area selection

§/ A second or final site selection might take place
' with community representatives and the NRM
expert of the PADO based on the resource
mapping and results of the meeting. Be sure to join
this final selection process and oversee the
demarcation of the proposed WSW.

The executing agency should then take profile data
of the valley in order to determine the construction
details and create a design plan. This plan can contain a cascade of WSWs or a
combination with drystone measures, depending on the landscape pattern.
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Illustration 19: This valley has been selected for Water Spreading Weir construction.
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Second community meeting

Call for a second community meeting, using also local information systems such
as daagu.

Remind the community what was discussed in the first meeting and what has
happened since. Keep them informed and answer
their questions! Then explain clearly, together with
the kebele or clan leader and elders, the final plan in
terms of how many weirs are planned, where they
will be situated, and the justification / explanation for
this. Recap with participants what was discussed in
the first meeting and what has happened since.
Keep them informed!

Further activities

0 Ask the community not to remove the demarcation sticks and remind
them again of the time schedule.

0  When mobilising and organising the community contribution, remember

t hat the | arger the better! Regi ster
participation in the construction. If food-for-work is being provided by the

PADO, help to register all interested community members.

0 Repeat community awareness creation meetings with those who were
not able to attend the main meeting. Also use market days and festive
days to meet people and to talk to them informally.

0 Accompany the construction process closely and support all participating
community members
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LAP-Test

Name

Date

Time started

Time finished

General Instructions:

O¢ O¢

O«

You are to accomplish the tasks provided in the specific instructions.
You are given 2 hours to complete them.

All your questions and clarifications should be addressed to the teacher
only.

Submit the documented results of your tasks to your teacher upon
completion.
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Tasks

1. Prepare the necessary resource requirements for Community awareness
creation and area selection operation.

2. Organize and facilitate community meeting and capacity building.
3. Conduct a transect walking. Consider:

a. Observation

b. Discussion

c. Note down (record information)

d. Participatory mapping

4. Finalize, document and report the selected areas for WSW
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Learning Outcome 3: Constructing Water Spreading Weirs

By working through this Learning Outcome section:

0 you will understand the basics of water-
spreading weir construction (even though technical
planning and construction will be supervised by an
engineering team).

0 you will be able to support implementation, both
technically and in terms of community involvement.

Instruction Sheet for Teachers

1. As usual, start from the Introduction; what do we want to achieve from
this Learning Outcome?

2. Before starting with Information Sheet (construction steps), ask the
students to mention all steps that have already been completed by the
different stakeholders and by the DA.

3. Look at Information Sheet (construction steps). Go through each
construction step, one by one, using the illustrations and asking students
to explain each step to their classmates. Continue the same procedure
for all steps, adding information that was not mentioned by the students
and correcting or clarifying misunderstandings.

4. Then go through the guiding gquestions and ask the students to try
answering them, especially the more technical questions. If you think it is
necessary and helpful to increase memorisation of the construction
steps, think of your own additional questions to ask.

5. Continue with | nf or mati on Sheet.Reppattdeosameand don
procedure as for the previous Information Sheet.
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6. Take your group out of the classroom for ten minutes and look for
unpainted walls nearby. Look at them, analyse them, and discuss with
your students each wall és st adntiifliti ty. Wh
was to stand as the wall of a WSW?

7. Work through the Operational Sheet. Nominate students to read aloud
the different points listed. Stop after each point or operation and ask
students to explain what is meant and why, in their own words. This
interactive teaching will help students to memorise the topic better.

8. Finalise the Learning Outcome using the guiding guestions of the
Operational Sheet. Discuss especially the role of the development agent.

Teaching methodology

Brainstorming, interactive teaching and learning, discussions.

Session Plan

0 60 minutes for Information Sheet i construction steps

0 45 minutes for Information Sheet’ dosand dondt s
0 15 minutes for the outdoor exercise

0 45 minutes for the Operational Sheet

0 Total: 165 minutes.

68



Instruction Sheet for Learners

1. Read the Introduction.

2. Work through Information Sheet (construction steps) and note down any
clarification questions you have.

3. Ask support from your teacher to get answers to your questions.

4. Try to answer the guiding questions and discuss them with your
classmates.

5. Note down any extra questions for your teacher and get the answers from
them afterwards.

Complete the self-check test.

Continuewithl nf or mati on Sheet on dos and

Try to answer the guiding questions.

© ® N o

Note down any extra questions for your teacher and get the answers from
them afterwards.

10. Complete the self-check test.

11. Work through the Operational Sheet and again try to answer the guiding
questions.

12. Complete the LAP-Test.
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Information Sheet: Constructing a Water Spreading Weir

If you have worked through Learning Outcomes One and Two thoroughly, you
will know that a lot is finalised before construction itself begins, for example:

0 Community awareness creation and decision making have happened;
0 Site selection has happened;
0 The community has developed their own by-laws and developed a

community action plan;

0 Community contribution work procedures have been agreed upon and
organised i community members have been organised to carry out the
physical construction work (or food-for-work procedures with free
community contribution);

0 The PADO and the executing agency or/and a construction company
have made their necessary agreements, including a complete
construction plan;

0 Demarcation has been finalised by the DA and/or the NRM expert from
the woreda PADO office.

0 Setting out and taking measurements has been done by a foreman.

Once all of these are in place, construction can begin. It follows the sequence
described in the construction steps below.
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Setting out and drawing up the technical profile

Setting out translates the technical plan to the reality on ground by placing
wooden sticks and other markers to guide construction of the water-spreading
weir. Setting be done should be guided by a trained foreman but it is also
essential that the development agent participates in the setting out of the WSW
in order to understand exactly how construction will be done and so that the DA
can inform and lead the community accordingly.

The technical profile, which indicates heights, diameters, lengths and reference
points of the planned structure, will have been drawn up and finalised by the
technical team. The example in shows the sections (each letter stands for a
different section). lllustration 20 shows the main spill way and spill over basin (D)
and the sections of the lateral wings (A-C and E-G). The double lines between B
and B, C and C (and so on) show the longer main wall upstream and the slightly
shorter counter wall downstream. The main wall ends as a single wall at the outer
ends, without counter wall (A and G). In the illustration, see if you can recognise
the main wall, the spill-over basin, the counter wall and the wings.

lllustration 20: technical plan of a Water Spreading Weir
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Excavation

The base for the WSW will be excavated section by section. lllustration 21 shows
the excavation for the wing walls. The illustration shows the outer end of the wing
of the weir, with the riverbed far in the background. A similar wing is constructed
to the other side of the riverbed, stretching in the other direction.

3 , . 7
! . - g -
Illustration 21: the excavation for the wing to one side of the center of the weirs about
150 meters long, it ends in a shallow wall and will be combined with a drystone measure
to control erosion of a smaller gully on the outer end
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lllustration 22 shows the main spillway. If the gully is deep, there can be two or
three basins, placed into the riverbed in a cascade.

lllustration 22: excavation of the main spillway and basin, with the dry riverbed above.
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Preparing mortar

To prepare the mortar, cement and sand are mixed in a ratio of 1:4 i meaning 1
part of cement with 4 parts of sand. This is then mixed with plenty of water.

lllustration 23: Sand and cement are mixed.
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New skills for pastoralists - Trained masons
work on WSWs and more:
The case of Abdu Mohammed

i A -fime IAfar pastoralist and a father of thirteen children, Abdu Mohammed is
an example of surviving the challenges of harsh lifestyle.

Based in Hedelu Kebele of Awra District but required to cover large distances for
food and fodder for his family and livestock, Abdu regularly crossed into
neighbouring districts with his cattle and his camels. The rise of resource-based
conflict, as well as severe drought conditions, have been a constant source of
worry for his family, undermining the stability of their life.

In 2015 Abdu was included in Basic Masonry
chance for me to understand and answer my curiosity about concrete
construction, 6 he explains. Skilled manpowe

recent boom in construction, and so Abdu and his fellow trainees immediately
had the opportunity to apply their new skills.

Abdu started taking jobs as a mason and carpenter. He worked on various

buildings in Awra and Teru Districts including a primary school and public toilets,

and the jobs continued to come for him. 6T
confidence: | have now upgraded from being a basic mason to an 8"-grade

contractor with 50,000 birr capital. This means that | can take on both government

and private construction jobs.

In this way Abdu has not only diversified his livelihood quickly, he has also
become a role model for other young pastor a

Source: GIZ-SDR Innovation in pastoral contexts: how local masons ensure their
communitiesé food security.
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Preparing the basins of the wings and their foundations

After the foundation for the basin has been excavated the ground is watered and
mortar is applied. The masons then place stones for the foundation i see
lllustration 24.
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Building the counter wall

Construction of the counter wall follows installation of the foundation. Masonry
comprising large stones and mortar is used for all walls and basins.

I

lllustration 25: The counter ;vall on the left was constructed and the main wall is under
way of construction.
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Constructing the main wall

The main wall of the weir is constructed as a straight wall. If needed, triangular

supporting buttresses can be added at right angles, built upwards from the base

of the structure for reinforcement. All excavated soil should then be filled back to

the main wall, to improve its stability and prevent water to be channeled by the

excavated soil. The prepared mortar should be filled in carefully between the

stones, followed by rendering where necessary. See lllustration 26 and

underlying text. See alsothe do& and doné6ts f ornformatisnonry wo
Sheet on dos and donoét s
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Constructing the main spillway and basin

Constructing the main spill-over basin of the WSW is the last section to be built,
following completion of the foundation, the main wall, abutments and counter
walls. This is because any unexpectedly early rains could damage or demolish
any unfinished construction in the riverbed itself. |llustration 27 shows excavation
of the main spill-over basin at right angles to the water flow direction.

The main wall and basin are designed to a specific ratio: the volume of water flow
is estimated and the width of the basin is decided upon accordingly. In general
terms, the higher the main wall and the larger the expected water flow, the wider
the basin.

Illustration 27: Excavation of the main spill over basin in the riverbed itself. The DA is
supporting the supervision of the work.
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Watering

The chemical reaction between cement and sand needs water to take place. It
should be remembered that hot conditions cause high evaporation which reduces
the water content of the cement-sand-water-mix, even if the water content was
correct when preparing the mixture. As a result, the mortar cannot harden

properly and prompt cracks are the result.

To avoid this and to ensure a stable structure, sufficient watering of all rendered
walls and basins is important. It must be carried both during construction and
daily for 4-5 days after construction.
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Guiding questions for discussion

1. From your memory, draw a diagram of a Water Spreading Weir. Add
arrows to indicate the name of each structural section (foundation, main
wall, counter wall, spill-over basin(s), lateral abutments, wings). Also add
an arrow to indicate the direction of water flow.

2. Which is constructed first, the main wall or the foundation?

3. Which are the lateral abutments and what is their function?

4. What are the inputs and/or resources needed to build a Water Spreading
Weir?

5. Why does the whole structure have to be watered regularly both during
and for up to 5 days after construction?
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|l nformati on Sheet: Dos and Dono6ts f

Water Spreading Weirs are exposed to enormous
powers of water and sediment flowing over them.
They therefore need to be extremely strong and
stable.

Several mistakes can be done during construction
which hugely weaken the overall structure and
result in unnecessarily high damage, frequent
maintenance requirements, unsustainability and
less-than-intended impact.

I't is therefore extremely important to fol
of the following pages during planning and construction of the weir.
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Illustration 29: Remove dirt from stones before constructing with them.
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lllustration 30: Never work with dirty stones i the weir will not be stable!
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DO!

Illustration 31: Lay stones and mortar together at the same time
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Illustration 32: Never lay mortar only! Mortar without stones is unstable and useless.
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DO!
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: Lay stones as cloéely and tight-fitﬁng as possible

b -

Illustration 3
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Illustration 34: Never lay stones loosely together or widely spaced apart: the weir will not
be stable
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