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ABSTRACT

The Upper West Region (UWR) of Ghana covers a ggigeal area of 18,476KmOut of
this, an estimated area of 12,933.22k|epresenting 70% is arable with about 80% of the
populace engaged in agriculture. Majority of thpeeple are small-scale farmers who depend
mainly on rain-fed agriculture for their livelihootlowever, the area falls within the semi-
arid region of Ghana which is characterized byalslg and uni-modal (April-September)
rainfall pattern. These conditions have therefoeeome the major sources of risk in the
agricultural enterprise. This has resulted in #gion being characterized as poor with food
insecurity and migration down south being on theeadency especially during the dry
season. This study therefore sought to identifyetkisting Agricultural Water Management
(AWM) interventions available in the region, asséssir biophysical and socio-economic
parameters and up-scale the successful ones to aés that have similar characteristics.
Both primary and secondary data were used in tidysPrimary data was collected from key
informants and stakeholders using Participatory géggehic Information Systems (PGIS)
techniques which included administration of questaires, interviews, mental mapping and
transect walk with hand held GPS. The selected Aitdrventions were chosen based on
some criteria including: areas with high rural pye rain-fed areas, large group of
beneficiaries, spontaneous uptake and large coxemragerms of area. The success or
otherwise of these AWM interventions was basedhdicators including high adoption rates,
improved livelihoods, gender and sound environmemi@nagement. The model builder in
ArcGis 9.3 was employed using overlay analysisdentify areas for up-scaling with soil,
slope, landuse/cover and runoff maps being the ingiats/parameters. For the purposes of
comparing the various parameters, all the inputsamagre reclassified into five suitability
classes namely; optimally suitable (5), highly abié (4), moderately suitable (3), marginally
suitable (2) and not suitable (1). From the stusly, AWM interventions namely small
reservoirs, shallow wells, tied ridges, stone, eaand grass bunding were identified. The
results show that the adoption of the AWM interiemé were very high due to the
participatory nature of implementation and the fiett the use of these interventions have
helped to improve livelihoods among communitiesffars by simultaneously reducing
poverty and increasing food security. Vulnerabld ararginalized groups like women have
been empowered and are now included in decisionngak the household and community
levels. From the model builder in ArcGIS 9.3, doamhsoil types most suitable (optimal and
high) for small reservoirs and stone bunds wereisbls with acrisols and lithosols
respectively. Most suitable areas (optimal and highsmall reservoirs and stone bunds were
on slopes of 0-8% and 2-16% for small reservoird atone bunds respectively. Areas
optimally suitable for small reservoirs and stonmds were recorded as being 1.25% and
3.14% respectively whilst highly suitable areasdonall reservoirs were 57.25% and that for
stone bunds were 85.45% of the total area coniatittihe Upper West region.
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Targeting and Scaling up of AWM Interventions ie Black Volta Basin - Ghana

1 INTRODUCTION

1.1 Background

In large parts of Africa, the fight against povedgd the prospects to reach the
Millennium Development Goals (MDGSs) crucially dedean the development and
sustainable management of irrigated crop farming #&westock production to
supplement rain-fed agriculture. In rural areaserghthe majority of the population
depends on agriculture, raising the productionrops and livestock remains the most
promising strategy to achieve broad-based pro-gwowth, which is required to
halve hunger and poverty by 2015, as required kmetaone of the first MDG (Birner
et al., 2005). However, in many developing countries bfoll Ghana is no exception,
water remains a major constraint for increasingcagiural output for the populace
especially for smallholder farmers who depend on-fed agriculture (Birneget al.,

2005).

In arid areas such as the UWR of Ghana where thisfaighly variable, adoption of

agricultural water management (AWM) interventiossessential for improving the
profitability of smallholder farmers. This couldnuiltaneously reduce poverty,
increase food security and help in adapting to alenchanges and variability (ACPC,
2011). Rural poverty however, has rendered comnasniveak in their financial

capacity to invest in water and agricultural inputsdering the adoption and
dissemination of good AWM interventions. The neead therefore strengthen
communities’ capacity to adopt and disseminate AWidrventions especially those

that integrate crops and livestock production catwecover emphasized.

Interventions that favour this mixed system of agjture should be promulgated

since livestock production constitutes a very int@ior component of the agricultural

Diabene Perpetual Yirenkyiwaa MSc Thesis, 2012
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economy and contributes to the development of rarabs in many developing
countries (FAO, 1993). This contribution goes bealatirect food production to

include multipurpose uses, such as means of tranapd traction, skins, fiber and
fertilizer as well as capital accumulation. FAO 9BY stated further, that livestock are
closely linked to the social and cultural livessefveral million resource-poor farmers
for whom animal ownership ensures varying degrdesustainable farming and

economic stability. Sustainable land managemehébte water control systems, soil
fertility improvement and better agricultural padis could also assist in improving

smallholder farmer profitability (CGRFA, 2002).

With the aforementioned benefits, it will be prutdér the GoG and other interested
organizations to invest in agriculture which is thain engine of economic growth in
many countries. This will create employment oppaittes especially for people
living in rural areas whose major hope of getting af poverty is through agriculture.
This in turn will help in the alleviation of povgrand reduce food insecurity in the
UWR. This project will contribute immensely towarttie achievement of these goals
since it seeks to target smallholder farmers athbhsin level who practice AWM
interventions. Again, it targets areas with simit@ophysical and socioeconomic
characteristics within the UWR that would be idbeti for the replication (up-
scaling) of these AWM interventions to help policyakers and donors in decision

making.

1.2  Problem Statement
Generally, rural poverty tends to be significantigher in the northern parts of

several countries in West Africa (IFAD 2001). Iresle countries, the northern parts
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lay in the savannah zones whilst the southernlpgrin the forest zones. In Ghana,
poverty incidence and rural-urban migration arehbigin rural savannah areas than
the forest areas. The study area in particularthadsavannah in general is not only
faced with this problem, but also poor successéndleviation of hunger and poverty

efforts.

Majority of the populace in the region are poor Breeale farmers who depend on
rain fed agriculture for their livelihoods. Howewiie region is located in the Guinea
savannah agro-ecology, which makes drought an@blarrainfall the major sources
of agricultural risks. The onset of rains is usypalbt predictable and the first rains are
usually torrential with only a small amount perdivlg into the soils while unexpected
droughts lead to crop failure (Braimoh, 2004). Agahe uni-modal rainfall pattern

(April to October) of the region affords farmersiypone cropping season. However,
farmers relate production of agriculture to frequenntensity and duration of rainfall

and these are held to have a direct influence eryitld of crops. All these, together

with poor soll fertility, contribute to the prevalee of poverty in the region.

1.3  Justification

One of the most crucial steps towards ensuring gamirity in the world and for that

matter Ghana is through irrigated agriculture. Timigkes it possible for farmers to
have double cropping seasons instead of one. @GWM&V interventions such as soil

and water conservation techniques and practicesildhbe implemented and

disseminated by all stakeholders to build farmeagacity and make agriculture more
sustainable. This will help in achieving the fiMDG and bring to a minimum, the

problem of rural-urban migration. In addition, upoempletion of this research, areas
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that are suitable for agriculture in the UWR wobkl mapped using GIS and remote

sensing for proper/effective planning and monitgrin

1.4  Objectives
The main objective of this study is to target anptsoale successful AWM

interventions in the UWR.

1.4.1 Specific Objectives

X4

To identify existing agricultural water managemignerventions in the UWR

*,

% To assess biophysical and socio-economic paraméterthe UWR that
influences the success of these interventions

« To map areas in UWR for the up-scaling of succé#8fdM interventions.

1.5 Research Questions
Questions that would be answered by the studyderaio achieve the set objectives
include:
1. What are the types and details of AWM interventiangilable in the study
area, their adoption rates, their impacts on cespklivestock?
2. What are the biophysical and socio-economic pararsehat could influence
the success or failure of these AWM interventions?
3. Which locations within the region have similar Higpgical and socio-

economic parameters for the up-scaling of succe88iM interventions?

Diabene Perpetual Yirenkyiwaa MSc Thesis, 2012

Page 4



Targeting and Scaling up of AWM Interventions ie Black Volta Basin - Ghana

1.6  Scope of Study

The study is limited to six communities which fafider five districts in the UWR of
Ghana. The study basically looks at identifying thiéferent types of AWM
interventions in the region, up-scaling the sudtgssnes and replicating them in

areas which have similar biophysical and socio-enun parameters.
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2 LITERATURE REVIEW

2.1 Definitions

2.1.1 Agricultural Water Management

“Agricultural water management” (AWM) can be defihas the range of technologies
and practices whose objective is to ensure thajuade water is available in the root
zone of crops when needed. It therefore includgguca and storage (in dams, in
groundwater) as well as drainage of any water @isedgriculture (crops, livestock,

fish); lifting and transporting water from whereist captured to where it is used for
agricultural production or removing excess watenfrwhere agriculture is practiced;
and in-field application and management of watecluding land management

practices that affect water availability to crop&/il, 2006).

2.1.2 Household Livelihood Security

Household livelihood security is defined as adeg@aid sustainable access to income
and resources to meet basic needs (including ateequaess to food, potable water,
health facilities, educational opportunities, hogsitime for community participation
and social integration) (Drinkwater and McEwan, 2P%.ivelihoods can be made up
of a range of on-farm and off-farm activities whittgether provide a variety of
procurement strategies for food and cash. Thudy éacsehold can have several
possible sources of entittement which constitigdivielihood. These entitlements are
based on the household's endowments and its positithe legal, political and social
fabric of society. According to Chambers and Conwa992), a livelihood is
sustainable, when it “can cope with and recovemftbe stress and shocks, maintain
its capability and assets, and provide sustaina@&hood opportunities for the next

generation.”
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2.1.3 Participatory Geographic Information SystemgPGIS)

Cinderby (2009) defines PGIS as the process thedtes dialogue between local
stakeholders, planners, environmental modelers jpolicy makers to improve
decision outcomes. In other words, it is a pro¢kasintegrates local knowledge into
GIS or a process of providing public access toigpdata. Overall, PGIS represent a
flexible suite of tools with different approachedewvant to particular contexts and

issues.

2.2 Groundwater Irrigation Systems

The use of groundwater for agricultural purpose®nsthe ascendency in Ghana
(Namaraet al., 2010). They asserted further that the northegions of Ghana have
been using shallow groundwater for irrigation pwgm® as far back as 1960. The
major challenges in developing groundwater-baseathation include drilling
technology, lack of energy and cost of developm@&mnbaundwater irrigation can be
grouped into different sub typologies. These arasgeal shallow-well systems,
permanent shallow-well systems, shallow-tube walsems and communal borehole
systems (Namarat al., 2010). Each group is dominant in specific agrolagical,
socioeconomic and institutional (mainly land tenuwsettings. In inland valleys, a lot
of these shallow groundwater wells can be found wuéhe fact that the alluvial
material close to rivers can retain a lot of watdrich is used for dry season
cultivation of crops. The use of the shallow growater wells provide many farmers
especially those in the northern regions an alterngans of income during the dry
season. It is however sad to note that the devedapwf these shallow groundwater

irrigation systems have received little or no supfimm government and/or donors.
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For the purposes of this research, seasonal gratedvehallow-wells would be

further elaborated on.

2.2.1 Seasonal Shallow-Wells Systems

In Ghana, seasonal shallow-well irrigation systecam be subdivided into two
categories namely in-field and riverine seasonallsiv-wells.

In-Field Seasonal Shallow-Wells:These wells are usually dug in low-lying high
water table areas with a diameter of about 0.5r1.2nd a depth of 3-6m. They are
mostly close to rivers, swampy areas or even attditeend of existing irrigation
schemes. In-field seasonal shallow wells can itedand area of about 200-1000
meters square (Namaehal., 2010). Shallows wells are mainly used for drgssm
gardening for vegetable production. Thus they amestructed such that they do not
last beyond that season. The same land area isnus&tty for the cultivation of rice
and maize during the rainy season. The water isrgéy lifted from the wells by use
of bucket and rope. Other water lifting devices difeerent types of pumps including
hand or foot operated ones and small motorized gurigith the use of this
intervention, crops are usually planted in serieBioows or sunken beds which are
specially made in the field with the size of theréws ranging from 0.10 to 0.15m in

width and 0.7 to 1.7m in depth.

Plate 2.1: Shallow-Well System at Busa in the UWRf@&hana
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From observation, many irrigated fields are small ¢his could be due to a lot of
factors. Some of the contributory factors includekl of financial resources to buy
inputs for cultivation, water availability, labo@vailability and scarcity of suitable
land. There are variations in the number of wéiég tould be on a field. There can be
2-3 wells or 3-5 wells on smaller irrigable fiel@00-500mM). In some cases, there
could be as many as 15 wells on a field. The &l error method is mainly used for
location of wells thus experience in the availapibbf water from previous years is

very essential. The wells could be located at eadce of 15-20m from a river source.

Riverine Shallow-Wells: These wells are found on rivers that are ephenagr@dlare
used for dry season cultivation of crops. The watsreconstructed every season due
to their structure being destroyed by the riveiimythe rainy/wet season. For riverine
shallow-wells, the size of the plot is usually krgs compared to that of the in-field
shallow-well system. This is particularly so wheomps which are less labour

intensive are used instead of buckets in the agjbic of the water to the fields.

Plate 2.2: Riverine Shallow-Well Systems

Source: Gumma (2007).

Wells with depth of about 0.5-1.5m are used iditidly farmers for irrigation and

they are further deepened to about 6m depth bdlevietvel of the riverbed when the
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water level recedes or decreases. Generally, farmieo are able to purchase pumps
that can be transported at the back of a motor bikdicycle use this kind of

irrigation system.

2.3 Treadle Pump

According to Hussaimt al. (2000) a treadle pump is a foot-operated dewhee tises
bamboo or flexible pipe for suction to pump watemi shallow aquifers or surface
water bodies. Since it can be attached to a flexolse, a treadle pump is useful for
lifting water at shallow depths from ponds, tan&snals or catchment basins, tube
wells, and other sources up to a maximum heigfitrokters (m). It performs best at a
pumping head of 3.0-3.5m. It can lift up to 10@rs{ min at depths of around 4m.
The design is less tiring to use than other humaneped water lifters because it
generally uses the leg muscles which are stromger &rm muscles. The treadle pump
is relatively simple and economical to build be@ausost of the parts can be

manufactured locally and user friendly especiallydards women and children.

Plate 2.3: Use of Treadle Pump inKasongo in the UR/of Ghana

The introduction of the treadle pump for irrigatibas been shown to have a positive
impact on household income. In Bangladesh, a sirngledle pump costs around

US$20 but this investment allows families to geteerdS$100 additional income
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annually. In Africa where treadle pumps cost betwbks$50-80 additional income

rises to between US$200 — 500 each year (Olleyg200

2.4  Rain Water Harvesting (RWH)
Rainwater harvesting (RWH) is a technology wheredywater is collected and
stored and made available for domestic and progeigiurposes. Prinz and Singh
(2000) defined rainwater harvesting as the prooéssollecting and concentrating
water from runoff into a run-on area where the exitd water is either directly
applied to the cropping area or stored in the @mafile for immediate use by the crop.
This intervention aims to minimize seasonal vaoiadi in the availability of water
such as droughts and dry spells to enhance thebilély of agricultural production
(WOCAT, 2009). RWH system generally has three camepts;

% the collection/catchment area which produces thefflbecause the surface is

impermeable or there is reduction in infiltration

% the conveyance system which directs the runoff,lyghannels, bunds etc.

¢ a storage where water is accumulated/stored fergugs dams, ponds, soil etc.
To reduce evaporation losses and increase inidtratates, additional measures in
areas where rainwater is accumulated must be aehsarg. mulching. RWH also
helps in the adaptation of changes in climate: eeduthe risk of crop failures and

shortages in water associated with high rainfalialality in semi-arid regions.

2.4.1 Main Benefits of RWH

The stored rainwater has multiple impacts, e.gs lesk of crop failure, increased

water availability and increased crop yield. It®siglso include livestock watering
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and domestic purposes. Other advantages are redftasite damage such as

flooding, erosion and groundwater recharge.

2.4.2 Origin and Spread of RWH in Africa

There are several traditional and innovative systesmich exist in the Sahelian zones
e.g. Sudan, Somalia, Egypt and Kenya. RWH is maiagitional but has been re-
introduced by projects and/or through self-initiatof land users. Countries which are
applying the technology also include Ethiopia, $%o#éfrica, Uganda, Ghana and

Burkina Faso (WOCAT, 2009).

2.5 Reservoirs
Water impounded behind dams is stored by reservbhiese dams are constructed
across rivers and streams and range from majoctstas that store billions of cubic

meters of water to small impoundments behind sirepl¢h bunds (IWMI, 2010).

Plate 24a: Large Dam/Reservoil Plate 2.4b: SmallDam/Reservoil
Source: ICOLD (200:

2.5.1 Large Reservoirs

According to ICOLD (2003), large reservoirs are algu defined as those with

storage capacity exceeding three million cubic mse{@MnT). These reservoirs
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supply water for irrigation and domestic purposesddition to supplying water for
industrial purposes and for the generation of hgdweer. However, in some
instances, they are used in controlling and mamgatiood. When the mean annual
runoff is greater, some large reservoirs provideagfe and hence provide multiyear
carryover of water. This can be mostly vital whitogv varies considerably from year

to year, and prolonged dry periods are common.

2.5.2 Small Reservoirs

Small reservoirs are typically formed by constmgtsimple earth dams. More often
than not, these dams do not have outlets thus \irater the reservoir is generally
used for livestock watering and pumping for irrigat(IWMI, 2010). Again, water in
the reservoir is depleted as a result of seepggéng and evaporation. Most small
reservoirs empty every year since they store kaptilow volumes of water. They
tend to be shallow, with relatively large surfaceas, so that, in common with many

ponds/tanks, a significant proportion of the waddost through evaporation.

2.6  Soil and Water Conservation (SWC) Interventions

Soil and water conservation methods are practideshnaim primarily at controlling
erosion and retaining soil moisture for cultivatmincrops and plants. SWC measures
include but not limited to bunding, terracing, mhittg and reduced tillage. These
techniques are in-situ rainwater management pexctiwhich reduce runoff and
enhance infiltration and water retention in thd goofile (Agrilnfo, 2011). Morgan
(1995), also refers to structural barriers madstohes or vegetation installed along

contour lines as mechanical erosion control measureese structural barriers may
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not necessarily reduce the runoff amount but retardelocity and hence infiltration

is enhanced and facilitates the formation of nateraaces (Lal, 1990).

2.6.1 Contour Ridges

According to Ruffino (2009), contour ridges whicbutd also be referred to as
contour furrows or micro watersheds are used fop @roduction. The ridges only
need be as high as necessary to prevent overtofinginoff. As the runoff is
harvested only from a small strip between the ©gdge height of 15-20cm is
sufficient. However, the ridge height must be ilased if the bunds are spaced at
more than 2 meters. Ridges usually follow the contd a spacing of 1 to 2 meters.
Runoff is collected from the uncultivated stripWweén ridges and stored in a furrow
just above the ridges. Crops are then planted ¢im 9ides of the furrow. If the ridges
are properly constructed initially, minimal mainéece is needed otherwise the lines

and ridges must be reconstructed upon collapse.

' 1 1 w
S f— ,,_..H‘-_-“'“"-—J-._L__L_..J_'A-"

; =Sy (11 *'ﬂ'il": H‘I-“L“-L——A_.__n_-—-“'
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strips

belwesn ridges \w‘

Plate 2.5a: Contour Ridges in Kenya Plate 2.5b: Contour Ridge (Field Layout)
Source: Ruffino (2009).

A e

An estimated number of 32 persons days/ha is redjwith regards to human labour.
When machinery is used, the time required to caléva hectare of land is reduced

and costs $100/ha. Conditions for the usage ofocwnidges for the production of
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crops include; flat areas with up to 5% slope dfigdinfall in the range 300-700mm

and avoidance of undulating fields.

Table 2.1: Advantages and Disadvantages of ContolRidges

Advantages Disadvantages

[92)

Intervention is low cost Intervention does not warddl on steep slope

Potential to increase food securjtintervention has relatively low planting densijty

in below normal rainfall years | which discourages farmers

2.6.2 Contour Stone Bunding
Contour stone bunding involves lining stones or imgstone bunds along a contour.
This intervention does not concentrate runoff hareads it and also reduces the rate
of runoff allowing infiltration. Stone bunding farop production can be used under
the following conditions:

% Location: Arid to semi-arid areas

s Rainfall: 200mm — 750mm per annum

% Soils: Agricultural soils

% Slopes: Preferably below 2%

s Topography: Need not be completely even

s Availability of Stones: Good local supply of stones

The structures for the contour stone bunds arettaid height of 2.5m with a base
width of 3.5-4.0m.To increase stability; the storaes set in trenches of about 0.5-
1.0m depth. The stone bunds are usually 1.5-3.0art.apecause the stones are not
vulnerable to erosion, maintenance is very minihmlever; silting behind the bunds

requires that the stones be re-laid from timertet{Ruffino, 2009).
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Plate 2.6a: Contour Stone Bunding Plate 2.6b: Detail of Stone Bunding
Source: Ruffino (2009).
Table 2.2: Advantages and Disadvantages of Stone iBiing
Advantages Disadvantages

Intervention is easy to implement at th€ost for latecomers could be high since
local level the popularity of the intervention could

result in shortage of stones

Intervention is not vulnerable to unusu&tones may have to be re-arranged from
and variable rainfall intensity events thusme to time as a result of silting behind
the stone bunds are not washed awtne stones

easily

The use of the contour stone bunding has visib&tige environmental impacts e.g.
for the rehabilitation of degraded lands, for radgcsoil erosion and for recharging of

groundwater.

2.6.3 Terracing Contour Bunds
Ridges and ditches made of soil and dug acroseslopcontours are referred to as
terracing contour bunds. The main purpose of thisrvention is to decrease runoff

and increase infiltration, reduce soil erosion @atserve soil and water for crop
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production with the crops planted on the land betw¢he bunds. According to
Ruffino (2009), the trench for the bunds shouldsbem wide by 60cm deep and the
bund 50cm high by 150cm across the base. The destagtween the bunds vary from

5m apart steeply sloping lands to 20m apart on rgently sloping lands.

Terracing contour bunds are suitable for use urberfollowing conditions and

recommendations:

R/
L X4

Soils should be light or medium in texture with recate slope (5% - 30%)

R/
L X4

Low rainfall areas (<700mm per year) where monsaonoff can be

impounded by constructing bunds

R/
°e

Fodder grasses should be planted to stabilizeuhds

L X4

Installation of cut-off drain to protect terracesrh surplus rainfall if need be

L X4

Soil bunds should be well compacted and reinfoxeigia stones.

It costs between $60-460/ha to construct terraced$wand cut-off drains. Bunds
should however be maintained and repaired regularkeep them in good condition.

The advantages and disadvantages involved inrttasviention are listed in Table 2.3.

Table 2.3: Advantages and Disadvantages of TerragynContour Bunds

Advantages Disadvantages

Generally results in reliable increase|iklay create water logging problems |in

crops heavy soils

Intervention is very simple to construct Interventis costly in terms of labour
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Plate 2.7a: Genral View of Terraces Plate 2.7b: Bund Construction
Source: Ruffino (2009).

Vegetative barriers are also usually constructesirage line or in the form of strips
of several meters wide (Jungeal., 2008). Investigations into the effectiveness of
vertiver by Malgwi (1992, 1995) indicated that west (Vetiver zizanioides) which is

a perennial grass with a deep and fibrous rootesysis an appropriate soil
conservation intervention for semi-arid zones. $haly recommends this because it
can withstand denudation, fire, drought and floaakl on-farm records with vertiver
in the derived savannah of Nigeria were also made€diade (2006) to emphasize the

beneficial effects on soil conservation and ecomasdivantages.

2.6.4 Tied Ridges

It consists of soil ridges of varying width and g, average being 30cm width and
20cm height. At regular intervals, crossties arit bnetween the ridges. The ties are
about two-thirds the height of the ridges, so thaverflowing occurs, it will be along
the furrow and not down the slope (ITDG, 2002). Tdtep rows determine the
spacing between ridges but the height of the ridges8Ocm high. Upon the
construction of the ridges, the ridge ties are egaat 2m intervals to prevent runoff
from flowing along the furrows. The intervention ke well in clay to clay-loam soil

types (KARI, 2008).
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Plate2. 8a: Tied Ridges Spacing Plate 2.8b: Tied Ridge
Source: KARI (2008

2.6.5 Mulching

Mulch can be said to be a shallow layer at the/aoiinterface; its composition

generally includes dry grass; crop residuals (stteawes, etc.); fresh organic material
from trees, bushes, grasses, and weeds; housdfiosed rand live plants (cover crops,
green manures) (De Souza Filed al., 1998) It is an essential technique for
improving soil microclimate; enhancing soil liferiecture and fertility; conserving

soil moisture; reducing weed growth; preventing dge by impact from solar

radiation and rainfall (erosion control); and reigcthe need for tillage.
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3 STUDY AREA

3.1 Location and Size

The study area is located in the Upper West Regfad@hana which falls within the
Black Volta Basin. This region, as shown in Fidl,3s located at the north-western
corner of the country. It is bordered to the sdwylthe Northern Region, to the east
by Upper East Region, to the north by the ReputifiiBurkina Faso and to the west
by Republic of Cote d'lvoire. It lies between longles £25'W and 250'W and
between latitudes®35N and 13N respectively. The region covers a geographicza ar

of 18,476kn3, constituting 7.7% of the total land area of GhévlaFA, 2011).

w

Legend

District Name
- Jirapa

- Lanbussie Kami
- Lawra Nandom
I nadowt

[ sissaia East
B sissala west
- Wa East

I wa Municipality

[ wawest

Kilometers

Figure 3.1: Districts in UWR
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3.2 Topography and Drainage

Geologically, the UWR forms part of the high plaith&t cover most of the north-
western part of Ghana. It is characterized by &sef wide plateaus made up of
Birimian and post-Birimian granites and their wesatd materials. The surfaces have
been leveled by denudation with occasional grarotieccrops (SRI, unpublished).
Altitudes vary from 200m (Black Volta) to 350m fiire ridge that stretches from Wa
in the south to the Burkina Faso border in the mand that forms the watershed
between the Black Volta in the west and the Kulpawer and White Volta in the
east. The Upper West Region has both high and favkreas with well drained
lands. The highest point in the region is the cemaped granitic Kaleo hill (north of
Wa) with an altitude of 435m. There are a numbevater bodies that flow through
the region. The two major rivers are the Black ¥dRiver and the Kulkpong River
which flow along the western and eastern ends efrédgion respectively (MoFA,

2011).

3.3 Geology and Soils

The soils in the UWR are formed over Birimian rockest-Birimian granites and
associated basic rocks and mixed recent alluviwrts $ormed over recent alluvium
are found on the flood plain of the Black Volta amidother major rivers and fall
under the Bala-Yipiani Association. The seriesto$ tassociation found along river
levees are mainly coarse sand, while those occgpgimer points of the flood plains
are poorly drained, greyish brown fine sandy claysilty clay barns. These soils
would approximately fall under Fluvisols, Arenosats Gleysols in the FAO

classification system (MoFA, 2011).
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3.4  Climate

The climate of the Upper West Region is charaaterizy a short, single-peak rainfall
regime and a long dry season from October to tleoéi\pril. The rainfall pattern is
a result of the region’s location in the sub-equatozone with changing wind
regimes in the course of the year. During the drgsen, the area is under the
influence of the dry North-Eastern trade wind (Hattan); as a result, relative
humidity drops to a minimum of 16% in January. [Dgrithe rainy season the
maritime air from the South West monsoon and stimg/ection cause high rainfall
and relative humidity levels, reaching 69% in Aug(MoFA, 2011). The average
annual rainfall increases from north to south. Tdtal annual rainfall and the rainfall
distribution vary considerably from year to yearsbme years, the first rains in April
and May are followed by a short dry spell of thtedive weeks, resulting in serious
crop damage. The long term mean annual temper&iuré/a is about 27.2°C, the
mean maximum is about 35.5°C and the mean mininsuabout 18.8°C (Agorsah,

2003).

3.5  Vegetation

The UWR can be subdivided into two agro-ecologamaies: the Guinea Savanna in
the southern part and the Sudan Savanna in theemoraind north eastern parts. The
Sudan Savanna is characterized by scattered treksaasparse ground cover of
grasses. The trees found include baobabdarfsoniadigitata), Dawadawa
(Parkiaclappertoniana) and shea Butyrospermum paradoxum subsp. Parkii). The
Guinea Savanna is however characterized by a higaesity of pro-climax tree

species. The predominant trees inclutl®berina doka, mahogany (Khaya
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senegalensis), ebony Diospyros mespilliformis), dawadawaRarkia clappertoniana)

and shea tree8(tyrospermum paradoxum subsp. Parkii) (SWCM, MoFA, 2011).

As a result of annual bush fires, the vegetatios lbeen degrading in both areas. In
the northern part of the region, where slopes t@eper and population pressure is
higher, severe soil erosion is becoming a probldowever, primary vegetation can
still be found in the south of the region, espégiahst of the Kulpawn River (MoFA,

2011).

3.6 Land Use

Out of the total land area of 18,476 sq. km, iessimated that 12,933.2 sq km is
arable constituting 70% of the total land size. ldeer, the fertility of the land is

generally questionable with farmers requiring hityises of fertilizers for satisfactory
crop performance (MoFA, 2011). Aside agriculturthes uses of land include forest
reserves and mining. Typically, lands are held d&yifies, whose leadership gives

them out under various conditions for developmepit@poses (MoFA, 2011).

3.7 Demography, Ethnicity and Religion

According to the results of the 2010 Population &mdising Census, the population
of the region is 702,110. There are 360,928 femahes341,182 males representing
51.4% and 48.6% respectively (GSS, 2010). Accordmgigorsah (2003), ethnic

groups are generally considered as units of peable identify themselves by a

shared name, differentiating themselves from aileptgroups. They usually share
social behavior patterns and value systems, sutdngaage and religious affiliations.

According to MoFA (2011), the UWR is ethnically Beigeneous with the different

ethnic groups forming part of the over hundred geothat are found in Ghana. The
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main ethnic groups include the Dagaaba, Sissalda\Wdnakali and Lobi. There are
other smaller ethnic groups like the Hausa, Fuland Moshie who are settlers from
neighbouring countries. The major ethnic groupghe region are predominantly
patrilineal (SRID, MoFA, 2011)Christianity, Islam and Traditional beliefs are the

predominant religions found in the region

3.8 Economic Activities

Basically, the region is agrarian with about 80% tbe economically active

population engaged in agriculture directly and/odinectly (production and

processing). Other economic activities are commenaaving and manufacture of
traditional textiles, basket weaving, pottery, sha#ter processing and lately mining,

which is fast catching up with the other activit{i®4oFA, 2011).

3.8.1 Major Crops Produced

The major crops cultivated in the region are bdlsicereals, tubers and nuts. These
include maize, rice, sorghum, millet, yam, cowpgr@undnut and soya bean. Minor
crops include sweet potato, bambara beans andveasgagetables such as okra,
pepper, tomatoes, onions and leafy vegetables lace @ important set of crops
cultivated especially in the dry season. Indust@dh crops production include

cashew, mango, cotton and shea (MoFA, 2011).

3.8.2 Livestock Production
The major poultry/livestock types produced in tbegion include cattle, sheep, goats,
pigs, poultry (local) and guinea fowl. Donkeys, bab, ducks, turkeys and pigeons

are however reared on a minor scale. The envirohma@onducive for the rearing of

Diabene Perpetual Yirenkyiwaa Page MSc Thesis, 2012

24



Targeting and Scaling up of AWM Interventions ie Black Volta Basin - Ghana

these species, which is basically done the traditiovay through free range

grazing/feeding (MoFA, 2011).

3.8.3 Fish Production

The production of fish is mainly done in the regsoomumerous dugouts and
reservoirs in its nine (9) districts. The total raenof the dugouts and reservoirs is 91
with a total water surface area of about 455.9hachviibenefits ninety-one (91)
communities (MoFA, 2011). According to MoFA (2011he fisheries commission
estimated that the region produced 161.73Mt of iisB010. The report stated further

that the fish catch is usually a combination afgil and catfish.
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4 RESEARCH METHODOLOGY

This chapter discusses the criteria used in salpdtie study communities, AWM
interventions, and the indicators for measuringcess as well as the materials and
methods employed in the research work. The datairextjfor analysis was obtained
through Participatory Geographic Information SystgAGIS), desk studies,

reconnaissance survey and field visits.

4.1  Sources of Data and Information

Primary and secondary data/information was obtaiineoh directors, Agricultural
Extension Agents (AEAs), and other personnel fronoF, Ghana Irrigation
Development Authority (GIDA), Ghana Statistical #ee (GSS), Savannah
Agricultural Research Institute (SARI), Soil Res#ainstitute (SRI). At the local

level, information was sought from chiefs (tindanapinion leaders and farmers.

4.2  Desk Studies

Relevant literature such as peer reviewed jouraat$ articles, reports on previous
works, MSc and PhD thesis conducted in Ghana (edpecthe three northern
regions) and elsewhere and text books were obtaigethe internet and library were
used. Published and unpublished consultation redoosim NGO’s, MoFA, SARI,
SRI and the research funder, Challenge Program ateMand Food (CPWF V1

Project) were also reviewed.
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4.3  Field Visits

Reconnaissance survey was undertaken to have iddaion the AWM interventions
being practiced in the study area through directeolation. Brief interviews were
conducted with personnel from the regional MoFAi€f GIDA and SARI to know
the various locations of the AWM interventions. @mts were also established with

district directors and AEAs of MoFA where subsedu#ata and/or information were

obtained.

Plate 4.1: lefernt AWM Interventions (A) Shallow ells, (B) ermanen WeII
with Manual Pump and (C) Motorized Water Pump

4.4  Data Collection Techniques and Materials Used
Basically, PGIS which includes administration ofegtionnaires, interviews, mental
mapping and transect walk with hand held GPS wasl us collecting data. The

materials used included;

X/
°

Al sized background maps (topographic maps; 1:50)

7
L X4

Tracing sheets and masking tapes

X/
°e

Mapping pens (permanent markers), pencils and irase

X4

Voice recorders, flip charts and clipboards

L)

X/
°e

Notepads, pens, scissors and sharpening knives
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4.4.1 Conduction of Interviews and Administration ¢ Questionnaires
Semi-structured interviews were conducted withorgl and district personnel from

MoFA under the following sections and/or departraent

7
L X4

Engineering

« Crops

*,

7
L X4

Monitoring and Evaluation

7
L X4

Fisheries Commission

Personnel from GIDA, SARI and other key informantsre also interviewed. All
interviews conducted bordered on issues on AWMnetgtions which included the
types of interventions practiced in the region,jgets that brought the interventions,
number of households still using the interventicagents and/or organizations that

implemented the interventions, etc.

Plate 4.2: Interviewing Personnel from GIDA

Questionnaires were also administered to high IstaXeholders from MoFA, GIDA
and SARI. Some of the topics under which questioveye asked included
characteristics of the projects, adoption and adept of interventions and water use

management. All questionnaires used for the reBereshown in Appendix A.
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Plate 4.3: Administration of Questionnaire

4.4.2 Focus Group Discussions

FGDs were held for stakeholders from MoFA at thgiaeal and districts levels,
SARI and SRI based on the results obtained fronatiministration of questionnaires
and interviews. This was done primarily to selegprapriate communities for the
research. At the community level, FGDs were heldommunities to authenticate

results from interviews and questionnaire admiatgin.

For easy moderation of the FGDs, eight people weriged. They included the chief
or his representative, the chairman and secretéryWater Users Associations
(WUASs) and/or Land and Water Management Committeemnen representative,
representative for farmers and/or gardeners, fisBerrepresentative and livestock
representative. It must however be noted that moat all the communities, over
twenty people were present for FGDs held in eaddyscommunity. Agricultural

Extension Agents (AEAs) were also brought on bdardhelp in the translation of
both English and local languages. Issues discusszdded impacts on crops and

livestock, land use and technological details efititerventions.
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Plate 4.4: FGDs with Stakeholders: High Level and @mmunity Level

4.5  Selection of Study Communities
Selection of communities with successful AWM int&mtions was guided by the

following criteria;

X/
°e

Areas with high rural poverty

X/
°e

Rain-fed areas

X/
°e

Intervention should be more than 18months

X/
°

Large group of beneficiaries and coverage in teshesea

X/
°

Uptake should be spontaneous

The selected locations with AWM interventions that the criteria for UWR were
discussed with the country and basin coordinatbtsedCPWF V1 Project. Table 4.1
presents the districts and geographic coordindtéseospecific communities where

the study was undertaken whilst Fig. 4.1 shows jp ofighe study areas.
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Table 4.1: Geographic Coordinates of Study Communiiés

GPS Coordinates (Decimal Degrees)
District Community Latitude Longitude
Kusele 10.821583 -2.826417
Lawra-Nandom
Kunyukuo 10.546333 -2.863861
Wa West Yeliyiri 9.884694 - 2.591361
Busa 10.019444 -2.387917
Wa Municipal
Biihee 10.025833 -2.400528
Jirapa Yagha 10.479558 -2.790572
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Figure 4.1: Map of UWR with Study Districts and Conmunities
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All stakeholders involved were tasked to go throtlghprocess of mapping which is
also a subsidiary of the Participatory GIS approdths was carried out to spatially
capture features of the project such as soil tgpbools, markets, health centers, etc
that contributed to the success of the intervenfidre mapping was done on images

of the areas printed from Google Earth.

Plate 4.5: Mental Maps

4.5.1 Indicators for Selection of Successful AWM lterventions
For an intervention to be said to be successful uprscaling, the under listed

indicators were used:

+ High Adoption Rate
% Improved Livelihood
% Gender

% Sound Environmental Management.

4.6  Data Analysis

Analysis of both qualitative and quantitative datategorized into different

components was carried out after the field work.sie obtained from
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guestionnaires, interviews, observations and FGB®iormulated into graphics and

tables to assess the successfulness of the AWK antgons.

4.7 Data Collection Limitations

Several challenges were encountered during theaddieection phase of the research
but the major ones were lack of available data r@p gields and language barrier.
Almost all the farmers were illiterates thus Agitaual Extension Agents (AEAs) and
local interpreters were employed to translate thestjons from English to the various

local dialects which brought about loss of inforimatthrough translation.

4.8 GIS and Remote Sensing Component

For the purposes of identifying potential areas tfeg up-scaling of the successful
interventions, the model builder in ArcGis 9.3 weased. The input parameters into
this builder were mainly runoff, soil type, slopadaland use or vegetation cover
(Prinz et al., 1998). For comparison of the various parametdighe criteria maps
were reclassified into five suitability classes mdyn optimally suitable (5), highly
suitable (4), moderately suitable (3), marginalljtable (2) and not suitable (1). The
selections of the suitability levels for the vasotriteria are discussed below. Shown
in Fig. 4.2 is the flow chart showing how the Gi&@ponent of the study is used in

identifying the potential areas for up-scaling.
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Data
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Figure 4.2: Flow Chart for Identification of Potential Areas for Agriculture.

Source: By Author

4.9  Selection of Suitability Levels
Potential areas of only two interventions namelyakmeservoirs and stone bunds
would be identified. These interventions were gekldecause of their dominance in

the study areas and the fact that data is avaifabhealidation.

4.9.1 Land Use/Cover

The LULC was determined through interpretation efia photographs of 1983 at a
scale of 1: 65,000. Visual interpretation employsize, pattern, texture, shadow, tone
and shape (Tumbet al., 2005) were used in identifying the LULC typesmedy

cropland with open woody vegetation, deciduous el and deciduous shrubland
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with sparse trees (Fig. 4.3). The suitability levier the landcover types are as shown

in Table 4.2.

80

Kilometers

Legend

Landcover
Cl Croplands with open woody vegetation
- Deciduous shrubland with sparse trees

- Deciduous woodland

Figure 4.3: Landcover Map

Table 4.2: Suitability Level for Landcover

Landcover Types

Suitability Levels

Small Reservoir

Stone Bunds

Deciduous woodland 2 1
Deciduous shrubland 4 3
Cropland 5 5

Source: Adapted from Tumtab al., 2005
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4.9.2 Slope

Generally, the slope of land is an important patemé the site selection and
implementation of AWM interventions. Thus, the ftomap of the study area was
generated through the surface analysis operat@mn the spatial analyst tools using
the digital elevation model (DEM) in Fig. 4.4 a%timput parameter. The map was
then reclassified into five classes (Fig. 4.5) gdime classification proposed by FAO
(2002) namely: flat (0 — 2%), undulating (2 — 8%ajling (8 — 16%), hilly (16 — 30%)
and mountainous > 30%. The suitability level féopge with regards to small
reservoirs and stone bunds is shown in Table /©8.steepness of the slope was used

in identifying preferable areas.

Legend

Digital Elevation Model
Value
P High : 460m

<r : 0 10 20 40 50 80  Low : 141m

Kilometers

Figure 4.4: DEM of Study Area
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40
Kilometers

Legend

< 2%
o 2- 8%
[ ]8-16%
[ 16 - 30%
. > 30%

Figure 4.5: Reclassified Slope Map

Table 4.3: Suitability Level for Slope

Suitability Levels

Slope class Slope (%)
Small Reservoir | Stone Bunds
Flat <2 5 1
Undulating 2-8 4 3
Rolling 8-16 3 5
Hilly 16-30 2 5
Mountainous >30 1 5

Source: Adapted from FAO, 2012
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4.9.3 Soil Type

The suitability of an area for the implementatiomdaup scaling of any AWM

intervention, to an extent depends on the soil types careful consideration was
given to it. According to Girma (2009), soils withigh infiltration rates are not
suitable for most types of AWM interventions. It tisus deduced that soils with
higher water holding capacity are more desirablerwtonsidering implementing and
up scaling of AWM interventions. For the purposéghes work, the FAO soil map of

the world was used (Fig. 4.6). The soil types idieat were Luvisols, Vertisols,

Acrisols, Nitosols and Lithosols. Depending on #wel texture proportions (Table
4.3) established by FAO (2012), the identified dgpes were assigned suitability

classes (Table 4.4).

Legend

Soiltype

I Fiinthic Luvisol

[ ] Chromic Vertiscls

[ Dystric Nitosols

[ Ferric Acrisols

I Ferric Luvisols

O S .. [ Gleyic Luvisols

0 10 20 40 60 80 N Lithosols
Kilometers

Figure 4.6: Soil Map of Study Area
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Table 4.4: Soil Texture Proportions in Soil Types

. . Sand Silt Clay Dominant
Soil Type | Solil Layer ) ) _ _
Fraction (%) | Fraction (%) | Fraction (%) | soil texture
Topsoil 73 16 11
Acrisols : Sand
Subsoill 61 11 28
_ Topsoil 58 11 31
Luvisols : Sand,Clay
Subsaoll 51 7 42
_ Topsoil 21 25 54
Vertisols : Clay
Subsaoll 20 24 56
Topsoll 77 14 9
Lithosols Sand
Subsoill 67 16 17
_ Topsoil 37 24 39
Nitosols : Clay, Sand
Subsaoll 30 31 39

Source: Modified from FAO (2012).

Table 4.5: Suitability Levels for Soil Type

Suitability Levels

Soil Type Small Reservoir Stone Bunds
Luvisols 4 5
Vertisols 5 3
Acrisols 2 2
Nitosols 4 4
Lithosols 2 2
By Adapted from FAO, 2012
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4.9.4 Rainfall-runoff Model

One of the most important parameters that needetedtimated when considering
potential areas for AWM interventions is runoff.efmodel adopted in this study for
runoff estimation is the Soil Conservation ServiceCurve Number (SCS-CN)

method. This model makes use of landcover and jliological soil groups in

determining the weighted CN. The weighted CN isnthesed in equation 1 to
determine the maximum retention (S). The runoffinglly estimated using rainfall

(P) and the maximum retention (S) in equation 2aibthe use of the runoff values
in the weighted overlay analysis, they are congeméo a runoff map using surface

analysis in ArcGis Interface.

S = 25400 254 Equation 1
=N vee s e e EQUAtION
_(P-0.2)? Equation 2
= P ross Y quation

Where Q = Runoff depth (mm); P = Rainfall (mm); Slaximum retention (mm);

and CN = Curve Number.

In the process of calculating the runoff, the smip is reclassified into four
hydrological soil groups namely; A, B, C and D lthea the infiltration and runoff

generating potentials (Niehaddt al., 2002).

4.9.5 Determination of Relative Importance Weigh{RIW)

Another important factor that needs to be addredsddre the weighted overlay
analysis is the determination of the RIW of theimas data input parameters. These
parameters are weighted on a 9 point continuoute qéag. 4.6) ranging from

extremely less important to extremely more impdr{&aaty, 1980).

Diabene Perpetual Yirenkyiwaa Page MSc Thesis, 2012

40



Targeting and Scaling up of AWM Interventions ie Black Volta Basin - Ghana
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Figure 4.7: Continuous Rating Scale

Using the continuous scale, the thematic layers weighted based on the
comparative importance of each parameter with atspe the other parameters
(Harshiet al., 2010). The weight index of comparative importarscestimated using
the pair-wise comparison matrix (Tables 4.6 and &y determining the principal
eigen vector (Table 4.8) using the process of a@wegaover normalized columns

(Saaty, 1980). The formula is given as;

i (aii/2)-, aij :
w; = 1(a’j"1a’)...........................................Equatlon3

Where, W = weighted priority for component I; j = indeximber of columns; | =

index number of rows; ang a input parameter.

Table 4.6: Pairwise Comparison for Small Reservoirs

Parameter Runoff LULC Slope Soil type
Runoff 1 9 9 9
LULC 1/9 1 6 1/7
Slope 1/9 1/6 1 8
Soil Type 1/9 7 1/8 1

The different thematic layers (slope, soil typenafi and landuse/cover) were
compared using Saaty’s (1980) Pairwise Comparisberevhe recommended that a

scale of 1 to 9 be used to compare two componektscore of 1 represents
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indifference between the two components and 9easotlrerwhelming dominance of
the component under consideration (row componerd) the comparison component
(column component). If a component has some lelveleaker impacts, the range of
scores will be from 1 to 1/9 where 1 representsffer@nce and 1/9 being an
overwhelming dominance by a column element overohe element. When scoring
is conducted for a pair, a reciprocal value is atically assigned to the reverse

comparison within the matrix.

Table 4.7: Pairwise Comparison for Stone Bunds

Parameter | Runoff LULC Slope Soil type
Runoff 1 8 8 8
LULC 1/8 1 1/7 1/5
Slope 1/8 7 1 6
Soil Type 1/8 5 1/6 1

Table 4.8: RIW of Input Parameters for AWM Interventions

Relative Importance Weight (RIW)
Parameter

Small Reservoir Stone Bunds
Runoff 0.58 0.62
LULC 0.13 0.04
Slope 0.15 0.23
Soil Type 0.14 0.11
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The RIW is an indication of the percentage influenaf the various input
parameters (i.e runoff, LULC, slope and soil type)der consideration for a
particular type of intervention. The summation dfetRIW for all input

parameters considering a particular type of intetiom should be equal to 1
when expressed as a fraction or 100 when expressesd percentage. Shown in
Table 4.8 is the RIW of input parameters for bothall reservoirs and stone

bunds.

4.9.6 Determination of Compound Suitability Index CSI)

By combining the SLI and RIW, the potential siteS(Cfor a particular intervention is
identified by means of the weighted overlay analyssing ArcGIS 9.3. The higher
the CSI, the more suitable an area would be foradiqular intervention. The

underlining equation used in the weighted overlagigsis is given by;

CSI=Y (RIW X SL) iviiiiiici i i e e e e o nEQUALION 4

Where RIW = weight index for thematic layer for dimaservoir/stone bund; and

SLs;j; = suitability level of thematic layer for smallsexvoir/stone bund.
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5 RESULTS AND DISCUSSIONS

This chapter discusses the findings obtained from dtudy in line with the set
objectives. The study is basically aimed at upisgasuccessful AWM interventions
used by smallholder farmers in the UWR of Ghanae fdsults would be presented in

the form of maps, tables and charts.

5.1 General Overview of Study Communities

Distributions of the different livelihood strategiemployed in Biihee, Busa, Kusele,
Kunyukuo, Yeliyiri and Yagha are shown in Fig. 5The results show that 90% of
the inhabitants in the study communities are engjageagricultural activities. The
major activities being crop and livestock productieith a small percentage engaged

in non-farm activities such as trading and hunting.

It was also reported in all communities that lilielbd strategies were not necessarily
limited to agriculture. Seasonal (dry season) ntignawas another livelihood strategy
employed in order to diversify income to supportusehold needs. The youth
especially and some men are the major people whagenin the migration business

to Wa and some towns in the southern parts of Ghana
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Livelihood Strategies
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Figure 5.1: Distribution of Livelihood Strategies n Study Communities

5.1.1 Location of Interventions

Several AMW interventions were reported to be améd in the study communities
but for the purposes of this study, six AWM intartiens were considered. These
include stone, earth and grass bunds and tied sriflgater and soil conservation
interventions). The rest are shallow wells and smeservoirs (water storage
interventions). Table 5.1 shows the interventioossadered in each community

whilst Fig. 5.2 also presents a map with the conitresnand the interventions.
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Table 5.1: AWM Interventions in Study Communities

AWM Interventions

District Community
SB| EB| GB| TR| SW| SR
Kusele v | x N N X X
Lawra-Nandom
Kunyukuo X | X X X X N
Wa West Yeliyiri X | X X X X N
Busa X | x| x| x| x [V
Wa Municipal
Biihee X | X X X X
Jirapa Yagha v [ A N X X X

Note \/ - Considered

Note: SR: Stone Bund

Note: TR: Tied Ridge

X — Not considered

GB: Grass Bund

SW: Shallow Well

ER: Earth Bund

SR: SmallsReoir

Jirapa

Wa unicipalitySWSR
A

Sissala West

40
Kilometers

Legend
[ Upper West

Interventions
@ sSBEB
@ sBTR
A SR
& 8w
study Districis
|:| Jirapa
[ ] Lawra Nandom
[ ] wa Municipality

|:’ Wa West

Figure 5.2: Map of Interventions
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5.1.2 Implementation and Ownership of Interventions

All the AWM interventions implemented in the studpgmmunities were mostly
initiatives undertaken by MoFA and donor organmasi to enhance farmers’
agricultural productivity with the exception of $le&v wells which are indigenous.
The implementation of these AWM interventions wamel using the bottom-up
approach. The project implementers involved thealnants (tindanas, opinion
leaders and farmers) from the initial to the fistdges of implementation. This was
done through meetings, discussions, field demainstisa and tours to other regions
where the interventions were being practiced alreaderventions that needed to be
adapted to suit local standards and conditions vedse done by farmers. The
management and ownership of these interventionsl@re by either the community
or individuals, e.g. shallow wells in Biihee are @d and managed by individual
farmers whilst small reservoir management is bywheer users associations (WUAS)
present in communities which own small reservoirke WUAs are formed by
beneficiaries of the intervention to see to the ag@ment and maintenance of the
facility. The participatory nature of implementitige interventions and the fact that
the reservoirs were handed over to communities thage them control and

ownership of the interventions.

5.1.3 Benefits of the AWM Interventions

The use of the water and soil conservation intdfeaa namely stone bunding, earth
bunding, grass bunding and tied ridges mainly helpconserve soil water for
cultivation of crops and for the reduction of serosion. The major crops grown
using these interventions are cereals and legunmes (aize, millet, groundnuts,

cowpea etc.) and tubers (yam, potatoes, cassavaagtd sometimes vegetables
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(pepper, tomatoes, and onions) for home consumgtidy during the rainy season.
The water conservation interventions (shallow wellsd small reservoirs) have
multiple uses e.g. small reservoirs consideretiimgtudy are used to manage periods
of drought and flood to make water available fagation, livestock watering, fishing
and for domestic purposes. These interventionsnaialy used during the dry season
to produce high value crops. The crops cultivatedng this season include onions,

carrots, leafy vegetables, green pepper, greersksahmaize.

Overall, the uses of the interventions (both wated soil conservation and water
storage) have provided several benefits for beleies. Farmers have enough food
(especially grains) to last them till the next gy season. Cash earnings accrued
from the sale of farm produce and sometimes liwkstre used to cater for basic
necessities in life e.g. food, shelter, health,cation and transportation. Sometimes
farmers also use the cash earnings to reinvesirinudture. For instance more cattle
can be bought to add to one’s livestock populatidrich provides prestige and
security to farmers. Others also purchase seedlgsome high value crops e.g.

cabbage and lettuce for cultivation.

5.1.4 Operational and Maintenance Cost of Intervenons

The operational and maintenance cost for intereaestidepends on farmers and to a
lesser extent, some government organizations. dsefor operating and maintaining
small reservoirs are carried out from contributionade by farmers to the various
WUAs. The WUAs use the contributions for fixing mmmproblems e.g. damaged
canals or faulty valves. GIDA only comes in to hélphe problem is beyond their
capabilities. The operation and maintenance forather interventions are the sole

responsibility of farmers.
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5.1.5 Wider Impacts of AWM Interventions

Generally, the uses of the interventions promotgtpe environmental management
e.g. the use of stone and earth bunding in Yagkahkfped to reduce soil erosion.
The use of small reservoirs did not have any a@veffects although evaporation and

siltation are the challenges beneficiaries hawtetd with.

The use of the interventions has enhanced farmarewledge and skills thus
strengthening their capacities. For instance in héagand Kusele, there is
transferability of knowledge on land and water nggment between farmers.
Beneficiaries of the AWM interventions formed greupgommittees and associations
which serve as platforms to help access loans banks and other credit facilities for
agricultural purposes. These groups also help et when the need arises e.g. in

Yagha, farmers help each other in arranging stéordte cropping season.

The use of the interventions has neither broughtlicts nor increased its severity
among the different livelihood strategies. The catteas and associations formed by
farmers have laid down rules and regulations wigchern them. For instance it is a
must for livestock owners to tether their animalsig the main cropping season to
prevent them from destroying cultivated fields. Agathe WUAs which manage
small reservoirs are responsible for the equitabtecation of land and water for dry

season gardening.
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5.2 Indicators for Measuring Performance of AWM Interventions

5.2.1 Adoption of Interventions

Generally, the adoption of the AWM interventionsrev®ased on the settings/terrain
peculiar to a particular community and farmer iegtre.g. farmers in Yagha adopted
the stone bund intervention due to the hilly arapglnature of the terrain. Fig. 5.3

shows the adoption rate of the interventions irr fommmunities. The results show
that 14 households in Yagha adopted the stone bgmadiiervention in 1997; however

9 households are presently practicing it. The nedsothe decrease is solely due to
land tenure problems with landowners taking oveirttands for no apparent reason.
In 1999, 5 households in Kusele adopted tied rigges 30 households are currently
practicing it. This increment is more than 100% &mel reason for the high adoption
was due to farmer interest and the apparent impnewng in livelihoods of those who

started first.

In Yeliyiri and Kunyukou, the adoption rates ined tremendously after
rehabilitation of the dams in 1996 and 2001 respelgt Adoption increased from 21
to 71 households and 45 to 120 households in Kumywnd Yeliyiri, respectively.
Data was not available for Busa, however, there6afe farmers currently using the
reservoir. In Biilhee where the intervention (shallavell) was farmer driven,
interactions with farmers and observation on te&lfshowed that every farmer had a
well in his/her farm. The reason behind the highrqreage was the ability to farm
even in the dry season. Across board, the over l0G¥ease in adoption was
attributed to the numerous benefits reservoirs ahdllow wells brought. This

includes double cropping season, livestock wateasimd)domestic uses for the water.
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Figure 5.3: Adoption of Interventions in Study Comnunities

5.2.2 Gender

According to FAO (1998), gender is a socio-econovaigable used to analyze roles,
responsibilities, constraints, opportunities andemtives of people involved in
agriculture. It further reported that part of thender analysis procedure is the
determination of women’s ownership of assets withauseholds. In line with this
definition, there were no specific roles for mem aromen with respect to use of the
AWM interventions except in Yagha, Biilhee and Kesebmmunities. In Biihee, the
men dig the wells whilst the women carry the sandyaand in Yagha, men break the
stones whilst women carry the stones and make theld In all communities,
however, women and children are mainly responsible sowing/planting and
irrigation of crops. Communities and farmers thiswthe interventions as being

gender friendly especially towards women and chiidr

According to DID (2006)women are stakeholders in AWM—and a poverty target

group. They are important stakeholders in food petidn in irrigated and non-
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irrigated agriculture and in nutrition at the hduskel level. This can also be said to be
true in all communities as women participation e tadoption of the interventions
have helped to achieve this purpose. For instanteeaBusa dam site, there are 650
farmers of which 350 are women, representing 55%@farmers. In Biihee, women
dominate in the growth of high value crops and elasdless women do intensive
inter-copping of crops in small household/compogaddens. The participation of
women in the use of the interventions especially ithigated ones have impacted
positively on households in all communities. Thenvem provide more than half of
the food consumed at the household level, suppodatering for children, buying
clothes and even renewing their NHIS cardis. all communities, women are
represented in all the committees, groups and/opea@tives. Generally, the livestock
owned by women include pigs and poultry whilst noemn cattle. However, some
female headed households also own cattle. Thisdsadted in women being included
in decision making within household and commungyells. This goes to confirm the
statement made by DID (2006) and Liptenal. (2005), that women produce two-
thirds of the food in most developing countriesy] anSub-Saharan Africa as much as
80% and that irrigation has been associated witatgr power for women in

household decisions, and in greater female schuolraent.

5.2.3 Sound Environmental Management

As part of the process of implementing the AWM iméntions in the study
communities, farmers were educated on some envigatahmanagement measures
that could help in preserving the environment aisd &elp in sustaining agricultural
practices. Some of these measures were howeveremoto the communities as they

already had some rules and regulations in pladen#tlped to address the problem of
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environmental degradation e.g. indiscriminate rglliof trees especially economic

ones.

Vertiver grass Vetiveria zizanoides) which according to Webb (2009) is a densely
tufted, perennial clump grass with stiff leaf basdsch overlap was introduced to all
communities to help address the problem of erosidis is made possible because
the vertiver grass has narrow dense hedges whaoth dbwn runoff when planted
along the contours of sloping lands and helps thtemto infiltrate into the soil rather
than washing off the slope (Webb, 2009). In Yagha Kusele, farmers practice soil
and water conservation interventions (tied ridged grass, stone and earth bunding)
and as a result of these, they recounted thatfextility and water holding capacity
have improved with soil erosion also reducing. bidition, the adoption of the
interventions in Yagha has helped to reclaim degptddnds into productive states.
This goes to confirm similar success stories elsge/in the world e.g. in Australia,
the vertiver has been used for stabilization ogéstslopes, spreading of flood flows
on cropped flood plains, trapping sediment and ceay sedimentation of water
storages and reducing dust and wind erosion (LB@06). Furthermore, the vertiver
and thatch grasses are widely used in all comnasnibecause they serve as fire
breaks and it's backed by what Loch (2006) andr®&tal. (2003) reported that these
grasses are aggressively fire adapted and tolenatde range of climatic and edaphic
conditions including water logging, drought andirsgl. In Kusele, the pigeon pea

tree also serves as hedge growth for windbreaks.
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e i [

Plate 5.1: Vertiver Grass

Source: Loch (2006) and author’s field survey

5.3  Water Storage Interventions
Table 5.2 shows the project characteristics of kmedervoirs located at Busa,
Kunyukou and Yeliyiri. In Biihee however, the slwall well intervention was

indigenous thus the project characteristics dcappty.

Table 5.2: Summary of Small Reservoirs and Shallowells

Sponsor & Project/Donor/
L : Date of .
District |Community Date of e Consultant | Implementing
. Rehabilitation L
Construction Organization
Wa UWADEP/IFAD
Municipal Busa GoG -1972 1998 GIDA IMOFA
Wa West | Yeliyiri GoG -1964 1996 GIDA AgSSIP/MoFA
Lawra- | inyukou | GoG -1991 2001 GIDA MoFA
Nandom
Wa N
. Biihee N/A N/A N/A N/A
Municipal

Note: N/A — not applicable

5.3.1 Small Reservoirs

The small reservoirs considered for this study lacated at Busa, Kunyukou and

Yeliyiri as shown in Table 5.2. The reservoirs lrede areas have multiple uses e.g.
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dry season irrigation, livestock watering, condiarc and for domestic purposes but
not drinking. For irrigation purposes, water istadsted using intake valves and flows
by gravity into canals which transports the waterthe irrigable areas. Water is
applied to crops by the use of furrows, water pumnud watering cans. According to
beneficiaries of the schemes, the interventionssapeessful because the reservoirs
make water available throughout the year for alppses especially for dry season
gardening. It is however interesting to note thetmiers at Busa had constructed
shallow wells in their farms for dry season gardgnrrespectivef proximity to the
canals. They claim the level of water in the camallew and that water cannot flow
by gravity to their farms thus they tend to relyrmon the shallows wells rather than
the reservoir during the dry season. The reseigoihus mainly used for livestock

watering, fishing and other domestic activities.

Plate 5.2a: Busa Reservoir Plate 5.2b: On-farm Shallow Well

5.3.2 Uptake and Spread of Intervention in Communies

Uptake and spread of the small reservoir intereentivas quite spontaneous as
increments of over 100% were recorded. In Yeliyirptake increased from 45
households to 120 households whilst in Kunyukounioer of households using the
intervention increased from 21 to 71. In Busa, liuseholds started using the

reservoir in the year 2000 and by 2002 the numbdrihcreased to 270. Adaption to
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the intervention was easy for farmers at Busa andykikou as they did not have to
change their cropping system. However in Yeliyiirivas quite difficult for farmers
as they had to modify their cropping system by gisimulch, planting in rows and

raising of beds for planting.

The uptake and spread of the interventions were dlge to the education and
sensitization given to the communities during thelementation of the interventions.
Communities were involved through meetings andudisions from the start to the
finishing phases of the projects. Through the $emasion and education, WUAs were
formed to see to the equitable allocation of watedl land for dry season gardening
and watering of livestock. They are also respoesibl conflict resolution among

different water users. Members of the WUAs make timgncontributions ranging

from GH ¢1 to GH ¢5 for repairs and routine maiaigre of the dams and canals.

5.3.3 Water Use and Water Management

During the main cropping season, farmers make f@isaimwater and surface water
since they are easily accessible but the reserasgsused during periods of low
rainfall and drought. During the dry season, therallocation and distribution (daily,

every other day or weekly) of water for cropping the WUAs. Water is however

distributed daily during the nursery and maturirngges of planting as farmers
consider these times to be very critical. There rawebarriers to the use of the
reservoirs for livestock watering and domestic\aiitis. Efficient use of the water for

irrigation is ensured as there are canals in aéetlcommunities to transport water
unto cropping fields. Generally, there is enoughewan the reservoirs throughout the

year for all on and off farm activities.
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5.3.4 Management of Conflict

There has not been any severity or increase inlicobketween the different water
users resulting from the use of the interventione Bnly challenge is that livestock
keepers are sometimes not vigilant thus the anistedy to cropping fields when they
are being watered from the reservoir and causeuwtdisin. The WUAS resolve these
issues whenever they arise since they were eduoatednflict resolution. There are
also rules and regulations that guide the userth@fwater thus members who go

contrary to this are dealt with accordingly.

5.3.5 Impacts and Benefits on Crops and Livestock

Generally impactson livestock and crops were greatly felt after and two years of
usage of the reservoirs respectively. With therimetion, production of tomatoes
and maize increased from 75kg/acre to 225kg/acck 4bags/acre to 6bags/acre
respectively in Yeliyiri. In Kunyukou, tomato proction on a 10mx30m plot size
recorded an increment from 30kg to 90kg per sea¥Uith the interventions,
livestock owners have recorded increase in pomudagind weight gain of animals.
This was attributed to better quality of grazingda and the availability of water.
Livestock reared by farmers include cattle, donkgyats, sheep, pig and poultry.
Since more than 50% of crop farmers doubled astibak owners, they use residue
from their farms to supplement livestock feed. thiése helped to reduce the number

of livestock that die or get missing during thersbdor feed and/or water.

Livestock ownership, which is considered as a madjousehold asset provides

farmers with many benefits. These benefits incloaeh, means of savings, security,

prestige, dowry, medium of exchange, manure, tactiood, skin and for religious
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purposes. Due to improvements in the farmers’ giwek and crop) financial capital,
they are able to educate their children (up tomehnigh and tertiary levels), clothe
and acquire NHIS cards for their families. In adbtif farmers’ housing conditions
have improved (replace thatch roofing with Alummiuones) and they are able

purchase certain consumer durables such as bidgcésse transportation challenges.

5.3.6 Enabling Environment

According to farmers, the success of the intereentivas also linked to some
infrastructure and availability of certain off-farmputs such as fertilizer, pesticides
and better agronomic practices. The infrastructuckided schools, boreholes, roads,

storage facilities (at Yeliyiri), electricity, magks, clinics and/or health posts.

Farmers sell their produce at markets that wereese&o their communities (Table
5.3). The distances covered by farmers for sal@aduce range between 3km-20km
and they do this by means of bicycles, motorbikdsnkey carts, on foot and

sometimes lorries.

Table 5.3: Markets for the Sale of Farm Produce.

Community Markets
Busa Wa, Biihee and Busa
Kunyukou Babile and Lawra
Yeliyiri Wa and Vea

The provision of boreholes has made supply of waspecially for drinking very
accessible to the communities. The positive impactsmainly felt by women and

children whose burden of fetching water has redsoguificantly.
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5.4  Shallow Wells

The shallow well intervention is used in Biihee lfle&a 5.2) and it's purely the
community’s initiative. The wells are mainly usedritg the dry season for irrigation,
livestock watering and domestic activities. Althaupe quality of the water from the
wells is poor, farmers use it to cook in the famd a@rink sometimes. The main crops
cultivated during this season include onions, greeans, tomatoes, okra and leafy
vegetables (pumpkin, cabbage, etc.). The wellscanstructed with equipment such
as pickaxe, shovel and head pan/ basin. When theedrson starts (November), the
water table is quite high thus water is fetchecight from the wells with just a
bucket. However, as the season progresses (Febvieach), the water table drops
thus ropes are attached to the buckets before irigtctor irrigation and other
activities. Before the main cropping season (r@egson) starts, farmers fill the wells
with soil. This is mostly done because some farnsatBvate on leased lands during
the dry season thus they have to reclaim the lapftye the landowners take over. It

also prevents stray livestock from falling and stmes dying in the wells.

aE | e

Plate 5.3: Shallow Wells at Biihee
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5.4.1 Uptake and Spread

Since the intervention is indigenous, the uptale spread is very high. Men, women
and even children of school going age engage insdason gardening due to the
benefits they derive from the farming activitiesarfers have groups which help
them to access loans from banks for agriculturaiies. They receive education on
better agronomic practices from MoFA through SARI\egetable production and

utilization. Some farmer groups also received imptbseeds and watering cans from

SARI to boost their activities.

Plate 5.4: Farming Activities at Biihee

5.4.2 Construction and Maintenance Cost
The cost for constructing and maintaining shalloglissranges between @50 — 80
and GH 20 — 30 respectively. Most often, the men constamct maintain the wells

themselves but women on the other hand eitherlabveur or help their husbands

with the construction works.

5.4.3 Water Use and Water Management
There are no groups or associations that managesthef the water as such the wells

are managed by farmers individually. There are thméimitations on the use of the
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water. Water is applied to the crops directly wile use of buckets, calabashes and

watering cans.

5.4.4 Management of Conflict
Conflicts among crop farmers and livestock owneesrasolved by farmer groups and
chiefs (tindana) of the community. That notwithstiaug, crop farmers usually fence

their cropped fields to prevent livestock from deging their crops.

5.4.5 Impacts and Benefits on Crops and Livestock

Improvement in crops and livestock production hagrbrecorded since farmers
started using the intervention. Farmers are abléatm all year round especially
during the dry season since there is enough waterrdéps and livestock. Aside water
availability, improvements in yields are also dtfited to application of fertilizer,
pesticides and better farm management practicesma levels of farmers normally
shoot up during the dry season because of the alglgstthey produce and the fact
that their packaging is good e.g. farmers harvesiato before it ripes to make
handling easier. Generally, about 95% of the \edgjes produced by farmers are sold
and incomes accrued are normally used to proviéebtisic necessities for their
families as well as purchase certain consumer geods as motorbikes, bicycles and

radio sets.

5.4.6 Enabling Environment
For the sale of crops and livestock especially @arket days, farmers travel to Wa
which is about 20km from Biihee by way of walkingsing bicycles and/or

motorbikes. They also sell some of their produceBata market (4km away).
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Boreholes, health facilities and schools are amsmme of the infrastructure that

farmers link the success of the intervention to.

55 Soil and Water Conservation Interventions
Table 5.4 gives as a summary of the project chamngtits of the soil and water

conservation interventions in Kusele and Yagha.

Table 5.4: Summary of Land and Water Management In¢érventions

Community | Intervention | Donor Project/Implement | Start & End

ing Organization | Dates of Project

Kusele Tied Ridges | IFAD LWMP/MoFA 1996 — 1999

Stone Bunds| World Bank| LWMP/FAO/MoFA | 2008 - 2010
/DANIDA

Yagha Stone/Earth | IFAD/DANIDA | LWMP/FAO/MoFA | 1994 - 1997
Bunds

Note: LWMP — Land and Water Management Project

5.5.1 Tied Ridges

Farmers in Kusele had no knowledge on tied ridges po the implementation of the
intervention. The intervention taught farmers hoveonserve water for cultivation by
using ridges which are tied to each other at reguiervals by cross-dams. This
intervention is used for cultivation during the macropping season (April —
September) and particularly used for the productibrereals especially maize. In
addition, farmers were also introduced to the pigpea plant Cajanus cajan) to
supplement livestock feed and taught how to plantivs. The pigeon pea plant is
drought tolerant and is thus able to thrive welltie community (grown in dry

seasons exceeding six months) and serves as dieakgeeen manure for improving
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soil structure and quality (Nereeal., 1990 and Duke, 1981). The seeds of the pigeon

tree also served as food which helped to supplethenhutritional needs of farmers

and their families.

Plate 5.5a: Tied Ridge Plate 5.5b: Pigeon Pea Plant
Source: Tau'olunga (2007)

5.5.2 Uptake and Spread

Farmers had to change their cropping systems iaerdaduse the intervention thus it

was difficult for them to adopt but once they dide spread was quite spontaneous.
Although the construction of the ridges is quitdidess, farmers do it because of the
benefits they derive from the usage of the intetieanand the fact that it is gender

friendly. As part of the project implementationrifeers were given some support in
the form of grants, spraying machines and improwesize seeds to offset the

investment cost. Farmers have formed committeesgamaps to help in knowledge

sharing among them and to also serve as platfasmedn acquisition.
5.5.3 Water Use and Water Management

Rainfall is the only source of water used for cliogpactivities thus farmers construct

the ridges to reduce runoff. This enhances infittraand increases soil moisture for
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crop production. Boreholes are used for livestoekenng and this is supplemented

by water collected in pools during rainfall.

5.5.4 Management of Conflict

The use of the intervention has not brought anyflict& among the different water
users neither has it increased its severity. Howdhe land and water management
committees have adopted the community’s by-lawsanflict management to help

resolve any conflicts that may arise.

5.5.5 Impacts and Benefits on Crops and Livestock

Improvements in the production of livestock andpsravere recorded after two years
of using the intervention. Maize production hasréased from 5-6bags/acre to 8-
10bags/acre. Because of the advantages of rowimdanthich includes maximum
absorption of light which enhances photosynthégis improving crop yield, women
are no longer abused by their husbands for pragticscatter planting and

consequently having low crop vyields.

Farmers recounted that supplementing feed givelivéstock with the pigeon pea
plant has helped in the weight gain of the animaig] studies done by Neeeal.
(1990) and Duke (1981) in Brazil confirm this. Besa of the presence of pigeon pea
plants in the community, distances covered by akezs and livestock in search for
feed especially during the dry season have redu@edsequently, farmers get better
prices for the sale of livestock which helps thentater for their families by way of
providing food, shelter and education. The livektespecially cattle are used for
traction during land preparation and their dung alsed as manure for planting

thereby reducing farmers’ workload and cost of hasing fertilizer. Farmers
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especially women and children also use donkeyartiofarm produce and other goods

to and from farms and/or market centers.

5.5.6 Enabling Environment

The main market for the sale of crops and livestaek Babile and Nandom markets
which are 2km and 7km respectively away from Kuskletorbikes, bicycles, lorries
and walking are among some of the transportatiodasased by farmers to convey
crops and livestock for sale at the market centédrs. presence of schools, boreholes,
though not adequate and health post in the comgninais helped in making the

intervention successful.

5.6  Stone Bunds

The use of stone bunds is practiced by farmersaghé and Kusele. In Yagha, the
stone bunds were introduced because of the hillyshopy nature of the terrain and
the fact that the stones used for the constructidhe intervention was available. The
stone bund intervention in Kusele was howeverateti because of availability of
stones only. In general, the underlying reason tfeg implementation of the

intervention was to help solve the problem of emnsivhich made farming activities

in these areas a challenge. Farmers in these hes@&sonly one cropping season
(April — September) and used to practice subsistdamming till the interventions

were introduced.

Farmers in Yagha already had some knowledge onestmmds prior to the
implementation of the intervention. In contrastniars in Kusele had no idea on the

use of stone bunds for farming activities. Farmer¥agha who had adapted to the
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situation farmed at the base of the slopes by gmgrstones in a circular way to trap

runoff thus reducing erosion and increasing soiistooe for crop production.

s f

Plate 5.6a: Old System Plate 5.6b: C

#s)) 2 S

urrent Intervention

The intervention is labour intensive thus men, woraerd children help in the making
of the bunds. The men dig and break the stonessivtie women and children
transport and line them. The main equipments usethe construction of the bunds
are mattock, wheel barrow and basins/head panmijer crops cultivated using the
stone bunds are cereals (maize, millet, sorghur, tebers, legumes and nuts (beans,
groundnut, and cowpea). Vegetables are cultivatedtlsn by women on flat lands

near their homes for home consumption only.

5.6.1 Uptake and Spread

The implementation of the intervention was donengisapproaches that were
participatory through meetings, discussions andd fidemonstration in both

communities. Farmers were thought how to determaom@ours for the bunds using
the “A” frame and the importance of mixing largedasmall stone during the

construction of the bunds. In addition, farmers eveupported with subsidies and
equipments during the implementation stages. Inhdagiptake and spread of the

intervention was easy for farmers as they wereadireequipped with some
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knowledge on the usage of stone bunds. The fatththanain equipments needed for
up-scaling the intervention was available on tlealanarkets also contributed to the

spread of the intervention.

In Kusele however, adoption and adaptation to titervention was not very easy
because farmers had to change their cropping sgstBiew farmers’ groups were
formed in Kusele through the spread of the intetieen Notable among them are the
Tongoh, Kogle, Betaglu and Tolibri farmers’ groupsview of this, farmers are very

willing to adopt new AWM interventions whenever thgportunity arises.

5.6.2 Construction and Maintenance Cost

Averagely, the investment cost for constructingnstdounds in Yagha and Kusele
ranges between GH200 -275 for about half an acre of land. Approxiehathalf of

the investment amount is needed in the maintenahttee bunds for the same size of
land. Most farmers however depend on family anenfis for the construction and

maintenance of the bunds since it is more econdmica

5.6.3 Water Use and Water Management

The only source of water for farming activities figin thus farmers use this
intervention to help conserve water for cultivatiofhey also construct dugouts
during the rainy season for livestock watering anidation. First come, first serve

principle is used by borehole water management dtiees available in the

communities to manage water. For the efficientafstne water that may go unused,

crops are cultivated near borehole sites to maketithis water.
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5.6.4 Management of Conflict

The adoption and use of the intervention have moudht any conflicts among
farmers in Kusele and Yagha. The communities ad a®lthe land and water
management committees have rules and regulatiatsstipulate that livestock be
tethered during the main cropping season thus icts\that might have resulted from

destruction of crop fields by livestock are avoided

5.6.5 Impacts and Benefits on Crops and Livestock

Averagely, improvements in crop and livestock pidin were recorded within two
years of the existence of the intervention. Sodsem and runoff were greatly
reduced to help conserve water for crop produdimch protection of the environment.
Maize vyields increased from 150kg/acre to 600kg/awith the use of the
intervention. With these improvements, farmers eslg women are able to provide
three square meals for their families. Generalout 70% of harvested produce
(particularly grains) is kept for home consumptighilst 30% is sold. Residue left
after harvesting are used to supplement livesteekl.f Monies earned from the sale
of both livestock and crops are used by farmersntprove their livelihoods i.e.
educating their children, registering their fansliender the NHIS, enhancing housing
conditions and acquiring motorbikes and bicyclasall two communities, increments
in yield of crops are linked to on-farm inputs swhfertilizer pesticides and better

agronomic practices.

5.6.6 Enabling Environment

For the sale of crops and livestock, farmers in hago to Jirapa, Babile and

Tangasie markets whilst those in Kusele go to Nandad Babile. This is done with
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the help of bicycles and motorbikes, donkey canid lay walking. The presence of
schools, clinics and storage facilities were alseoaiated with the success of the

intervention.

5.7  Earth Bunds

Earth bunding was introduced in Yagha due to tralawlity of earth material in the
community. The farmers were already using the wetetions prior to its
implementation. This intervention is practiced owl lying areas mainly for the
production of rice. Other crops cultivated are ceajpgroundnut and beans (soya and
bambara) and cashew. The main tools needed focdhstruction of the bund are
pickaxe and head pans/basins. The labour requitefoethe use of the intervention

is mainly provided by family and friends.

5.7.1 Uptake and Spread

Uptake and spread of the intervention was very aasgyspontaneous because farmers
only modified their cropping system and the fadttit was gender friendly. The
involvement of the community, through meetings amidcussions during the
introduction stages also helped in making adopéind use of the intervention very
easy. The fact that farmers were given fertilizéibssdies and improved seeds also

helped in making the intervention a success.

5.7.2 Construction and Management Cost
According to farmers, it costs an average of@@B0D and GH65 annually for the

construction and maintenance of the bunds resmdgtiHowever, almost all farmers

employ family labour which is inexpensive and reléa
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5.7.3 Impacts and Benefits on Crops and Livestock

Generally, farmers recorded improvements in agucal production after two years
of using the intervention. The earth bunds helpeddnserve soil water for crop
production by reducing runoff and increasing inditton. Rice yields have increased
from 50kg/acre to 300kg/acre with the inceptiontlud intervention. Residues from
harvested produce are also used as feed suppléondinestock. Farmers store about
90% of the rice produced for home consumption wigicks a long way in improving
food security at household levels. Income generégdarmers from the sale of
livestock and crops is used in catering for themilies and purchasing bicycles, radio
sets and motorbikes. This is confirmed by studasied out by Barromt al. (2009)
that increase in income by persons who adopt thervention invest the money in

physical capitals.

5.7.4 Enabling Environment

For the sale of agricultural outputs, farmers tfaeeBabile, Jirapa and Tangasie
markets via bicycles, motorbikes, donkey carts watking. The provision of store
house and/or barns, boreholes, clinics and schiodlee communities has contributed

to the success of the intervention.

5.8  Grass Bunds

Grass bunding was introduced in Yagha and Kuselelip in addressing the issue of
soil erosion by the use of the vertiver gragstif/eria zizanoides). However, the
vertiver did not thrive well in Yagha thus they atkd the thatching grass
(Hyparrhenia rufa) instead. These grasses are planted on the rahgebunds farmers

construct for planting. They are also planted altimg contours of slopy areas in
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Yagha and on banks of reservoirs located at Busmy#kou and Yeliyiri for

protection.

Plate 5.7: Earth Bunds with Grass Protection

5.8.1 Uptake, Spread and Benefits

The uptake and spread of the intervention was spontaneous due to the benefits
derived from the use of the intervention. The bigméhclude using the grass as feed
for livestock and control for erosion. It alsoes as fire breaks and demarcation for

farmers plots.

5.9 GIS and Remote Sensing Component

5.9.1 Soil Suitability Mapping for Small Reservoirs

Soil suitability for small reservoirs was mappedg(F.4) using the FAO soil map as
already discussed in the methods. From the analgsishown in Fig. 5.5, vertisols
with a corresponding percentage area of 2.03%id teabe optimally suitable for
small reservoirs. Luvisols and nitosols with a clative percentage area of 58.60%
were also found to be highly suitable for smallergsirs. Marginally suitable soll
types were lithosols and acrisols with correspoggiarcentage areas of 36.53% and

2.85% respectively.
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Figure 5.4: Percentage Soil Suitability for Small Rservoir

According to FAO (2012), since small reservoirs aneant to hold water, the
underlying soil types should have a higher watddihg capacity. This, thus makes
vertisols which contains a greater proportion @yc{topsoil: 54% clay fraction and
subsoil: 56% clay fraction) the optimally suitabkoil type for this AWM

intervention.

Legend
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Figure 5.5: Soil Suitability Map for Small Reservor
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5.9.2 Solil Suitability Mapping for Stone Bunds

Suitability of soils for stone bunds in the orddraptimal suitability to marginal
suitability was luvisols, nitosols, vertisols, ligols and acrisols (Fig. 5.7). From Fig.
5.6, the optimally suitable solil, luvisols coverspercentage area of 58.58%. The
construction of stone bunds is to create smalht&te basin for runoff and sediment
(Bosshart, 1997) and hence luvisols which has éatgr proportion a mixture of sand
and clay is a suitable soil type for this intervent According to a study carried out
by Nyssenet al. (2001), it was detected that stone bunds enhdresoil moisture
especially in sandy and loamy soils and at a depfh5m, soil moisture persist for at
least two months after the end of the rainy seasbns it is conclusive that stone
bunds as an AWM intervention enhances soil moisidrieh consequently increases

the availability of water for dry season farming.

~
o

()]
o

(9]
(=]

N
o

w
o

% of total area

[
o

=
o

o

Luvsisols Nitosols Lithosols

5 4 3 2

Vertisols Acrisols
2

Suitability Level

Figure 5.6: Percentage Soil Suitability for Stone Bnds
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Figure 5.7: Soil Suitability Map for Stone Bunds

5.9.3 Landcover Suitability Mapping

Identified landcover types were deciduous woodlg®&199%), deciduous shrubland
with sparse trees (59.29%) and cropland with opeody vegetation (11.72%). From
the suitability analysis, the optimally suitablearfor small reservoir was determined
to be the cropland. Deciduous shrubland were détednto be highly suitable with
deciduous woodland being marginally suitable. Tiheas corresponding to each

landcover type, together with their suitability & are as shown in Table 5.5.
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Table 5.5: Percentage Area and Suitability Levelsor Landcover Types

Suitability Levels
Landcover Types | Area (knf) | Area (%) _
Small Reservoir | Stone Bunds
Deciduous Marginally '
5496.41 28.99 . Not Suitable
woodland suitable
Deciduous _ _ Moderately
11242.62 59.29 Highly suitable _
shrubland suitable
Optimall Optimall
Cropland 2221.65 11.72 P _ Y P _ Y
suitable suitable

Since the interventions (small reservoir and stdmends) are geared towards
improving cropping seasons and consequently creldl,yit thus becomes imperative
to give higher considerations to cropland. From l&@ah5, cropland which is the
optimal landcover type has a total area of 2221n65Khis forms only 11.72% of the

total landcover types.

5.9.4 Potential Areas for Small Reservoirs and StenBunds

The potential areas were determined through theemlodilder in ArcGis 9.3. By
using slope, landcover, soil type and runoff asuinpariables, weighted overlay
analysis was done to determine the potential drasmall reservoirs (Fig. 5.9) and
stone bunds (Fig. 5.10). From the analysis, theratl areas for small reservoirs had
suitability levels of optimal, high and moderate il that for stone bunds were
optimal, high, moderate and marginal. The percengagas corresponding to optimal,
high and moderate suitability levels for small resgs are 1.25%, 57.25% and
41.50% respectively (Table 5.6). On the other héimel percentage areas with respect
to the suitability levels of optimal, high, moderand marginal for stone bunds are

3.14%, 85.40%, 11.04% and 0.42% respectively (Talg In both cases, the higher
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suitability level was predominant. Shown in Fig8 & a comparison of the suitability

areas for small reservoirs and stone bunds.

Table 5.6: Percentage Suitable Areas for Small Ras®irs and Stone Bunds

Small Reservoirs Stone Bunds
Suitable Area
Counts Area (%) Counts Area (%)
Optimal 194 1.25 489 3.14
High 8920 57.25 13306 85.40
Moderate 6467 41.50 1720 11.04
Marginal 0 0 66 0.42
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40 M Small Reservoir

% of total area
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20

10 ~
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Figure 5.8: Percentage Area per each Suitability Leel for Small Reservoirs and

Stone Bunds

Diabene Perpetual Yirenkyiwaa Page MSc Thesis, 2012

76



Targeting and Scaling up of AWM Interventions ie Black Volta Basin - Ghana

The optimal and high suitable sites for small resies are located in areas with
undulating slopes (0—8%). This is in agreement \hth findings by Mbilinyi,et al.
(2005), which assert that small reservoirs aretcoa®d in areas where the slopes are
such that water can easily enter and exit by gyavihe soil types located in areas
with optimal and high suitability levels are luvisowhich have relatively greater
proportions of sand and clay. According to Ball@2)) soils with smaller particles
like clay have a high water holding capacity andstlare deemed appropriate soil
types for the construction of small reservoirs. Tésults also indicate that almost all
the croplands located in the study area were Idcateareas described as highly
suitable for small reservoirs. It could thus be sl that farmers cultivate close to
areas where there exist small reservoirs in ordenave access to water for their

farming activities.

Considering stone bunds, optimal and high suitgtélieas were located where slopes
were undulating (2-8%) and rolling (8-16%). Theswlihgs fall within the range 5-
30% stipulated by Mbilinyet al. (2007), to be suitable slopes for stone bundsoAl
according to Hudson (1981), stone bunds as anvaréon are practiced on sloping
areas where the soil type is unstable. In line Witldson’s (1981) assertion is the fact
that soil types identified in the optimal and highitable areas for stone bunds are
mainly lithosols, acrisols and luvisols. These s$giles contain in higher proportion
sandy loam which makes them suitable for the imtetion. The landcover type that
was found in the optimal suitable areas was craplaith deciduous shrubland and

deciduous woodland which occupy the high suitaldas
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5.9.5 Validation of Potential Areas for Small Reseroirs

The validation of the potential areas for smalkregsirs was carried out by assessing
the number of small reservoirs per each suitabiiitga indentified during the
weighted overlay analysis. By superimposing thation of small reservoirs on the
potential map generated for small reservoirs (bifjl), it was found out that twenty-
three (23) out of the 66 reservoirs in the regiereMocated at moderately suitable
areas. This represents 34.85% of the total numbe¥servoirs in the region. Forty-
three reservoirs were found in the highly suitableas were representing 65.15%
(Table 5.7). It is interesting to note that no reea was located in areas identified to
be the optimal areas for small reservoirs. Thisladcdae attributed to the fact that
reservoirs are sometimes sited based on otherréaatw/or reasons e.g. political or

community demand and not necessarily on bio-phlyfactors.

Table 5.7: Number of Small Reservoirs per each Suaibility Area

Area Suitability No. of Small Reservoirs % of SmallReservoirs
Moderate 23 34.85
High 43 65.15
Optimal 0 0
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Figure 5.11: Validated Map for Small Reservoirs
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6 CONCLUSIONS AND RECOMMENDATIONS

This chapter of the thesis presents the conclusioasn from the study based on the

results and the proposed recommendations.

6.1  Conclusions

AWM interventions practiced among communities abeled as being successful
because of the all inclusive approach used durhlrey implementation of these
interventions. As a result, interventions that weu@able for different settings and
conditions were available in the communities. Rasitmpacts were recorded in the
lives of beneficiaries and notable among them is thct that sustainable and
diversified production of crops and livestock aegng promoted by the usage of these
interventions. This has resulted in helping to addrthe issue of food security
especially at the household level. Again, vulnezadohd marginalized groups in the
communities especially women and children have bempowered (inclusion of
women in decision making at household and commueitgls and children attend
school) with the inception and use of these AWMelwnéntions. Among the
interventions, farmers labeled small reservoirghes most successful intervention.
This is due to the fact that the small reservoetpéd to manage droughts and floods
periods to make water available for agriculturetighout the year especially for dry

season gardening.

Unfortunately, these reservoirs are sometimes paudnaged, for instance in Busa
community, farmers refuse to use water in the wesefor irrigation and have left the
canals to be choked with weeds. They rely rathersiallow wells resulting in

farmers wasting extra time and effort in the diggand drawing of water from the
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wells for irrigation. The successes of the intati@ns were not only attributed to the
use of the interventions alone but also linkedtteenfactors including application of

fertilizer, access to loans, transportation andketarand better agronomic practices.

For the up-scaling of the interventions, the mostable areas (optimal and high) for
small reservoirs are areas with undulating slop8%) whilst that for stone bunds is
on undulating to rolling slopes (2-16%). The sgpds determined to be optimally
and highly suitable for small reservoirs are luigsand acrisols whilst lithosols were
the dominant soil types considered to be suitabtestone bunds. Considering area
suitability for small reservoirs and stone bundsaa classified as highly suitable was
dominant compared to optimal, moderate and marganehs. High suitable areas
recorded for small reservoirs and stone bunds @ar25% and 85.45% respectively.
Optimal suitable areas for small reservoirs are&s%.2and that of stone bunds is

3.14%.

6.2 Recommendations

1. For the implementation of further AWM intervenis to be successful,
participatory approaches including meetings and cudisions with
beneficiaries should be employed as this has beewrs to be effective.
Again decision makers and stakeholders should giyompromote the
implementation of AWM interventions in other comnties and create
sustainable platforms to enhance farmers’ accdi$gith agricultural inputs
(both on and off farm) as this has been shown tortgeof the surest ways of

fighting poverty, food insecurity and seasonal raigm.
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2. Validation of the potential maps for stone baiadd small reservoirs needs to
be carried out to ensure that the maps have hidggnees of accuracies. This

will thus serve as a first point of call and infodacision makers on locations

where these AWM interventions are very likely todoecessful.

GIS and remote sensing techniques could be geglim identifying potential

areas for other AWM interventions in other studess the certainty and

precision of these techniques are high.
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APPENDIX

Questionnaire for Stakeholders in the UWR - Ghana

This questionnaire seeks to gather data whichawiitribute to a better understanding
of what has made successful Agricultural Water M@naent (AWM) interventions a

success in the Black Volta basin. It aims to answhat social, economic, bio-

physical and organisational factors are critical ddferent interventions and lead to
successful adoption, proliferation and approprlatal adaption among smallholder
farmers.

Name(S) Of reSPONAENT: ... .ot e e e aen s

L@ 10 =T T2 11 0] o
POSItioN iN Organization: ..........coot s e e e e e e e e
Phone number: ... Interview Date: ..................
1 Characteristic Of Project

Tick the Agricultural Water Management Interven{®navailable in your
district/communities

1.1 Fill in the Project that brought the AWM Intentions, the location and the start
& end years for the project.

Project AWM Intervention Yes Location Start/End Year

Shallow Wells

Permanent Wells

Mechanized Wells

Water Pumps

Treadle Pumps

Earth Bunds

Stone Bunds

Grass Bunds

Tied Ridges

Small Reservoirs
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1.2. Fill in the number of households that stattedinterventions, the number that
are still using the interventions and organizatithrad the project worked with.

Agricultural Water No. of HH No. of HH still Organizations
Management Intervention using
Intervention started with Intervention

Shallow Wells

Permanent Wells

Mechanized Wells

Water Pumps

Treadle Pumps

Earth Bunds

Stone Bunds

Grass Bunds

Tied Ridges

Small Reservoirs

2 Design and Implications of the Intervention
Name of AWM INtervention: .........ooiiiiiiii e e e
[ Yo 1o o o P

2.1 Were communities involved in the introductiom @election of interventions?
Yes [ ] No [ ]

2.2 1T YES, QIVE FBASONS ...ttt ittt et et et e e et et et et et e et et e e e eens

2.3 1 N0, GIVE TRASONS ... .iuititie ittt e e e e e e e e e e eae et eaeaen s

2.4 Were communities involved in the designingmé&iventions?

a. Yes[ ] b.No [ ]

2.5 If yes, at what stage and how was it done?
) = 16 [ PP
HOOW . o e e s

2.6 Was there existing knowledge of the project intatian already present in the
participating cCommunitieS? .........covviviii i,

2.7 Were there considerations for specific impiara of the interventions for men
and women?

b. Yes[ ] b.No [ ]
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2.7. 1 If yes state implications on men: .............cooeiiinien s i
2.7.2 State implications 0N WOMEN: .......oeiiiiiiie e eeieeaaeen,

2.8 For the intervention to be out scaled — wathallrequired equipment available to
the local communities?

a.Yes[ ] b. No[ ]

2.8.1 Could they out scale the intervention if teanted to?
a.Yes|[ ] b. No[ ]

2.8.2 If no, were there barriers? .......c.ovveiian...

3 Adoption and Adaptation
3.1How did the project get communities or people inedl in the use of the

intervention?

a. Incentives

[
b. Meetings |
c. Loans [

d. Training [
€. OthEI SPECITY....eiiiiiiiii et e e e e e e e e e e aae e e e e e e e e e eaaarnaee

3.1.1 What worked and what didn't? ........................

3.2How easy was it for communities or people to adbetintervention?

a. Very easy [ ]
b. Quite easy [ ]
c. Not easy [ ]

d. Not very easy [ ]

e. Not easy at all [ ]

3.3 Did they have to modify/change their farmingfping system?
a.Yes|[ ] b. No[ ]

3.3.1 If no, could it work in their existing appabe&
a.Yes|[ ] b. No[ ]

3.3Did the community or people involved in the intertien modify or adapt the
intervention to local conditions/preferences?

a.Yes[ ] b. No[ ]

3.3.1Ifyes, howwasitdone? ...........ccoovivviiiiiinnnnnnn.
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How did you ensure ownership of the interventiorthsy community or people?
3.4What were the main challenges for adoption? .ccccceee. coovieeiiiiiiiiiiiiiiiiiiie

3.5How did the project overcome these challenges? .....ceeiiiiiinnenn ...

4 Technological Requirements
41  Soll types

4.1.1 On what soils did the intervention wo% possible mark the appropriate and
inappropriate soils on the first acetate.

a.Loamy [ ]

b. Sandy [ ]
c.Clayey [ ]
d. Other, SPECITY ...t e e e e e

4.1.2 Where did it not worl&If possible mark the appropriate and inappropsaiés
on the firstacetate. .......coovvviiiieiniinn..

4.2 Soil erosion
4.2 1ls the intervention affected soil erosion?
a. Yes|[ ] b. No[ ]

4.2.2 If so where®If possible mark the soil erosion issues on thet ficetate.

4.3 Slope

4.3.10n what slopes did the intervention work?
a. flat- (0-2 %) [ ]

b. gentle (2-5%) [ ]

c. moderate (5-8%) [ ]

d. rolling (8-16%) [ ]

e. hilly (16-30%) [ ]

f. steep (30-60%) [ 1]

g. very steep (>60%) [ ]

4.3.2 Where did it not work@If possible mark the suitable areas first acetate.
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4.4  \Water Table

4.4.1Where does the intervention work in termshefdepth of the water table?

45  Surface Water

4.5.1 How far away from the watercourse do youkhine intervention could work?

4.6  Water Quality
4.6.1 Is water quality a problem?

a.Yes[ ] b. No[ ]

4.6.2 If so, which water quality problems existhe communities?

a. Sediment load [ ]
b. Salt [ ]
c. Heavy metal [ ]
d. Faecal matter [ ]
e. None [ ]

. Other, SPECITY .

4.7 Resilience of the Intervention
4.7.1Has the intervention been damaged by livestolcklife?
a.Yes|[ | b.No [ ]

Il Make sure the legend is clear on the acetate !!
4.7.2 If yes, where and how is the problem reséved.................ooeeene .

Switch to the SECOND acetate. Add ground control points (for example: the
corners of the map, a crossing of ariver and aroad, or you can draw a few features
of the topographic map unto the acetate)
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5 Land Use Classification

5.1 Where are the following land u®Mark the different land uses on the second
acetate

a. Crop fields

b. Crops types

c. Vegetable gardens

d. Grazing land

€. Other SPECITY ... .ieit e e e e e e

5.2What are the institutional arrangements for marggaech land use?

5.3Where are the other resources the communities sibmetheir livelihoods:
5.3.1Forest resources including:

» Fuel wood,

* Building materials

* Wild foods

* Medicinal plants

>Mark the different resources on the second acetate

5.4What are the institutional arrangements for mar@tiese other resources?

5.5Has the use and demand of these resources changedrs intervention?
a.Yes [ ] b.No [ ]
5.6 Livelihood Mix

5.6.1What is the mixture of livelihood strategieghe communities in the project
area?

a. Farmers utilising the irrigation intervention |

b. Traditional rain-fed farmers [ ]

c. Livestock keepers [ ]

d. Small businessmen [ ]

L O 1 1= ST o= o1 1 Y
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5.6.2 What proportion of the community practicestndifferent strategies?

Community livelihood Number /Percentage

1. Farmers utilising the irrigation
intervention

2. Traditional rain-fed farmers

3. livestock keepers

4. Small businessmen

5. Hunting

6. Fishing

Other

11 Make sure the legend is clear on the acetate !!

6 Water Use and Water Management

6.1What are the institutional arrangements for mase? .............c.ccoovvvvenneen.
6.2Where do farmers access water from during the ¢ngpgeason?

a. Rain [ ]

b. Surface [ ]

c. Ground water[ ]

(o B @] 1 T=T g oT=Tod 1 PP PTTUPRRPPPPPRTRPN

2If possible mark these locations on the secondchgzet

6.3How accessible are the water sources?
a. Easily accessible [ ]
b. Quite accessible [ ]
c. Not accessible [ ]
(o B @ 11 g1 ST o= o] 1 Y2
6.3.1 Are there any barriers to use?
a.Yes|[ ] b.No[ ]

6.3.1a.1T YES, COMMEBNTS. ... uuiii i i i i e et e e e e e e e e e e e e e e e e e eeeaaa e e e e e e as
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6.4How reliable are these water sources?

Water source Very Quite Not reliable | Other, specify
reliable reliable

Rain

Reservoir

River/stream

Temporal Shallow
well

Permanent Shallow
well

Permanent deep
well

Mechanized well

Other

6.5How is the water used?
a. Crop irrigation [ ]
b. Watering livestock [ 1]
c. Household/domestic use [ ]

(o B @ 11 =T o] o= o | PP

6.6 How frequently is it used?
a. Daily [ ]
b. Two time aweek [ ]
c. Threetime aweek [ ]
d. Four time aweek [ ]
€. Other, SPECITY ... it it e
6.7 Is there enough water available for crops and lo&s
a.Yes [ ] b. No [ ]

6.8 1f N0, COMMENTS ..o e e e e e e
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6.9 Are there any water quality issues affectirgrtbse?
a.Yes [ ] b.No [ ]
6.9a. I YES, JIVE MBASON......ciie i i i e e e st e e e e e e e e et e e e e ee ettt e e e s snenee s s e e e e e eaeaeeaeees

6.10How do people transport water to their fielgdseB8tock (focus on additional
delivery systems used in conjunction with the m¢ation)? ...............

6.11 How did the years of the project run in teohwater availability?

a. Good [ ]
b. Normal [ ]
c. Bad [ 1]

T 2 O] 0 011 =1 1 1

7 Details of the AWM Intervention
7.1How is the intervention powered?

a. Electricity [ ]

b. Diesel [ 1]
c. Human [ ]
d. Animal [ ]
e. Solar [ ]

P O 1 [T O] 01T ox | U PPUUUPPTRRPRRRPRRT
7.2How reliable is this power source?

a. Veryreliable [ ]

b. Quite reliable [ ]

c. Unreliable [ ]

(o B @ ] 1 T=T g o =T ox 1 S PUUPPPRRTRRRPRT
7.3 Are there any problems with accessing power refiabl

a. Yes[ ] b.No[ ]
7.3.1 If yes, what problems are encountered? ............cccveeiieii v ien man

7.4What labour inputs are required to utilise thenveation successfully?

7.5Who provides this labour in the project commesi{gender balance, labourers
etc)?
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7.6 Has the required amount of farm labour changecedime intervention was
introduced?

a. Yes[ ] b. No[ ]

7.6.1 Comment on any chosen answe

7.7Has the change been positive or negative (eg.di@can now achieve an
additional harvest, but this requires that theykaarthe fields throughout the
year)

7.8Did the project team provide training to the comityih
a.Yes|[ ] b. No[ ]
7.9 If yes what kind(s) of training?
a. Intervention [ ]
b. Maintenance [ ]
c. Farm management [ ]

d. Other,
S Y .t

7.10 In general, what level of support did the pcbfeam and partner organisations
provide to the communities to help ensure the ssfakimplementation of the
INEEIVENTIONT? oo e e e e e e e e

7.11What support in terms of funds, grants, subsidiaccess to loans etc did the
project provide to help fund the investment inititervention for farmers?

7.12 What is the financial cost for farmers to@datervention (investment,
MAINTENANCE)? ..ottt et et e e e e e e e e e e e e e n e ens

7.13 Were farmers willing and able (financiallg)make investments in AWM
interventions improvements?

a. Verywiling [ ]
b. Quite willing [ ]
c. Notwiling [ ]
d. Other, SPECITY ... e

(7o) 0010 01=T 011 5
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8 Impacts — Crop Production

Only answer these questions if the AWM intervetion is focussed on crop
production.

8.1 Overall has the intervention resulted in any imgroent in cropping?
a. Yes[ ] b. No[ ]

8.2 If yes, is this due to change in numbehafvestsand/or changes in average
yields for each crop@Mark the locations of these improvements in retatmthe
landuse/crop fields mapped on the acetate for ILisedClassification.

Number of Harvests Average Yield

Crop Before After Before After

8.3Did the introduction of the intervention redualthanges in water management?
a.Yes|[ | b. No[ ]
8.4. If yeS/N0, GIVE rEASON(S) .. v e e ien e et et et et et it eeeeeae e aeaen e nnas
8.5 What crop growing stage is now most critioavater availability?
a. Nursing [ ]
b. Transplanting [ ]
c. Maturing [ ]
d. Other, SPECITY ...t e e e e e e e e
8.6 Was this different before the AWM intervemifs) was introduced?
a.Yes[ | b. No[ ]
8.7 If YES, COMMEBNT ...\ttt e e e e e e e e e e e e e e e e

8.8Were these improvements also linked to changethier farm inputs

Farm input Yes No
Fertilisers
Pesticides
Machinery
Other
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8.9 In what year, after farmers got the intervamtiid improvements happen?

8.100verall has the project increased sustainabilitgrop production?

9 Impacts — Livestock Production

Only answer these questions if the AWM interventions focussed on livestock
production.

9.1Did the AWM intervention result in a change in theality of grazing land?
SMark these locations these improvements in reldtidthe landuse/grazing
areas mapped on the acetate for Land Use Classifica

a.Yes[ | b.No[ ]

0.2 COMMENT ON ANSWET ... ettt e e e et e e et et e e e et e e e e anenn

9.3How has the intervention improved livestock manageinand/or yields (meat,
milk, quality of livestock) and if so by how much?

9.4 Did the introduction of the intervention redualichanges in water management?
a.Yes|[ ] b. No[ ]

O.41f YES/NO, GIVE FEASOMN ...ttt it et e e e e et et e e e et eae e ens

9.5In what year, after farmers got the interventiad,ahy improvements in livestock
production occur?

9.6 Overall has the project increased sustainabilitiveStock keeping?
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10 Infrastructure — Crop Production

Only answer these questions if the AWM interventions focussed on crop
production.

10.1Where are the markets farmers sell their predti@\Where possible mark the
locations on the acetate - else just record theepiames

Howdothefarmerstransportthelrproduceto EO
a. Bicycle [ ]
b. Motorbike [ ]
c. Lorry/bus [ ]
d. Donkey/ cart [ ]
e. Walking [ ]

PO ] 1 T=T PR o =T ox | P PRST

10.3 On average how much of their crop is sold(tlain be the % of the crop sold)?
Has this percentage changed since the intervention?

Amount Sold (GH) Amount Sold (%)

Crop Before After Before After

10.2 Which other changes in infrastructure in tiegget communities could have
helped achieve the successful implementation oAINMM intervention?

a. New/improved roads [ ]
b. Schools [ ]
c. Change in government policies [ ]
d. Subsidies [ ]
e. Health Centres [ ]

f. Other, specify

SWhere possible mark the locations of these chaondke second acetate
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11 Infrastructure — Livestock Production

Only answer these questions if the AWM interventions focussed on livestock
production.

11.1 Where are the markets farmers sell their foegksatZWhere possible mark the

locations on the acetate - or else just recorgkee names

11.2 On average what (financial) income do farngetsfrom their livestock? Has this

changed since the project intervention?

Income

Livestock Before After

11.3Are there any other non-financial benefitswhimg livestock? Have these
changed since the project intervention?

Non-Financial Benefits

Livestock Before After

11.4 Were there any other changes in infrastructutiee project communities that

could have helped achieve the successful implerientaf the AWM
intervention?

a. New/improved roads [ ]
b. Schools [ ]
c. Change in government policies [ ]
d. Subsidies [ 1]
b. Health Centres [ ]
c. Other, specify

2Where possible mark the locations of these chaondke second acetate

Diabene Perpetual Yirenkyiwaa Page MSc Thesis, 2012

103



Targeting and Scaling up of AWM Interventions ie Black Volta Basin - Ghana

12 Conflict Management

12.1 Have there been changes in the nature origegtconflicts between different
livelihood strategies or communities resulting frdm introduction of the
intervention?

a.Yes[ ] b.No[ ]

12.2 If yes/no, give reason(s)

12.3 Have there been changes in conflicts relatedater between different
livelihood strategies or communities resulting fridme introduction of the
intervention?

a.Yes[ ] b.No[ ]

12.41f yes, comment

12.5Did the project manage/address these conflicts?
a.Yes[ ] b.No[ ]
12,6 1T SO NOW ? e e e e
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13  Wider Impacts of the AWM Intervention
A. Environmental Impacts

13.1Have there been wider environmental impactdtreg from the introduction of
the AWM intervention?

Environmental Impacts

Positive | Negative | Mixture

1.Water availability] Upstream
Downstream
Between different livelihood

[*2)

2.Water quality Upstream
Downstream
Between different livelihood

[*2)

3.Salinity Upstream
Downstream
Between different livelihood

[72)

4 .Biodiversity

5. Pests

6. Other

13.2In case of negative ones — how have theserhaaaged (by the community
and/or project)?

Negative ones Community Project

B. Human Impacts

13.3 Were there any health related issues resutmg the introduction of the AWM
intervention? (These could be positive — or negativr a mixture).

13.4Did the introduction of the AWM interventiorstét in any new community or
farmers groups being established?
a. Yes[ ] b. No[ ]

13.5 If yes, what new communities or groups of ens?

13.6Did the introduction of the AWM interventiorstdt in farmers collaborating or
working together more than before?

a.Yes[ ] b.No[ ]
13.7 If yes how was itdone?................ooeev e
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14 Key Lessons Learnt

14.1Were there amgritical factors that made the project a success?

14.2 What do they feel are the key factorswWater uptake?

14.3Whatmain lessonswere learned by doing this project?

14.4 Any more critical points to share?
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