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EXECUTIVE SUMMARY

INTRODUCTION

Thisoneyearsmalgr ant on OHousehold and Community Experie
Change ImpactBue to Floods, and Expectations on Policy in Bungglac ount y, Western Ken
began in April 2013. The grant was awarded to Multiface Research and Development Centre (MRDC)

by the African and Latin American Resilience to Climate Change (ARCC) project, a H@#fl&dtask

order implemented by Tetra Tech ARunder the Prosperity, Livelihoods, and Conserving Ecosystems

(PLACE) Indefinite Quantity Contracthe grantwas implemented by MRDC, a ngovernmental

organization based in Kisumu, Kenya, with guidance from the United Nations Economic Commission for
Africa - African Climate Policy Center (UNECACPC) situated in Addis Ababa, Ethiopia.

The aim of thisstudyisto contribute to strengthening Kenyan disaster risk managemelity and
planning byncreasing awareness of local and institutional practicessiponse to floodsThe research
guestionghat guidedhis study are: (i) How can indigenous traditional knowledge be integrated into
interventions to enhance household and community resilience tafimpacts? (ii) What are the
genderrelated implicabnsof floods? and (iii) How do existing institutions help households and
communities deal with flood risks?

This studylooks at thefrequent flooding in the Budalangi plains on the shores of Lake Victoria in Kenya
in Bunyala Subounty,andis justifiedby research findings thamdicatecurrent coping strategies are
ineffective despite interventions by NGOs aiie: government. An understanding of local governance
structuresand institutional presends particularly important because undbe new constiution in
Kenyathe devolution of authorities to local government structures will have important ramifications

For example, there will be an increase omemunity participation in decisiemakingto address

challenges to social and economic developmeititéncontext of climate change and climate variability.
The research study area is Bunyaldestern Kenya, and the paper produces a compelling story that
depicts realife impacts of flooding on households

RESEARCH METHODOLOGY

Methods used consist of ambination of qualitative methods (focus group discussions and key
informant interviews) and more quantitative methott®(seholdquestionnaire surveyHousehold
guestionnaires were administered to 418spondentsSeverfocus group écussions (FGDs) wer
conducted with 65 community members consisting of youth, wonaed menKey Informant
Interviews (KlIs) were conducted with Jligdividuals

SUMMARY OF FINDINGS

The study looked at households in Bunyala-Sobnty. It analyzedow they were adapting télooding

in the longterm, and what coping mechanisms they were using to resporibealingin the short term.
Becausehe majority of respondents in the studyngagen subsistencerop production/farmings their
main occupationflooding is a particutaconcernfor them and has a significant impact on household day
to-day livelihoods. The study found thatrejority of respondents recognize changes in flood regimes
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and also experience severe impafttsm floods.Furthermore,households experience foodhsrtages
caused byloods for about six monthsf each yearparticularlyduring periods thatorrelate with rainy
seasons.

Respondents use both coping and adaptation strategies/practices to deal with flood impactser®mnort
coping strategiesften involve quick responses tthe onset offloods and do not provide longerm
solutiors for household resilience to the negative impacts of flodgtlgthermore many of the coping
practices used are often detrimental to household livelihobgseducing their shid-term and long

term resilience.

Households also report that wealthier households are better able to cope with the impacts of flooding,
suggesting that poor households bear the brunt of floodix@mples of coping practicasedinclude
temporary migratn; relocation to camps and to homes of relatives and neighbors living outside of the
flooded areasspending less money on household requirements sadbad, clothes and medicatipn
rationing of food by reducing the quantity and number of meals fohlobiildren anchdults sale of
household assets si@s mobile phones and bicyclaad withdrawing children from school to help with
domestic choreslt is clear that all of these practices leave housebatdre vulnerable and are not
sustainable solutiaifor household resilience to climate change. Since poorer househoddmore

prone to the negative effects of yearly flooding, keegn, sustainable solutions need to be further
explored and promoted by government and institutions.

Households have aldmeen adopting lonterm adaptation strategies anqmtacticesto combat the

impacts of flooding. Many of the adaptation practices have involved using mechanisms to make
household assets, such as homes, mesistantto flood damage. There has also been #oréto

diversify livelihoodsn order to decrease dependence on farmikfpwever, it should be noted that

many of the practices are viable only for economically-aflhouseholds. Some of thadaptation
practiceshousehold report usingincludeplanting trees around homesteads to keep out water;
construction of houses with raised foundations to prevent damage to houses and household goods;
improving food storage usirigdigenous Traditional Knowledg& K); formation of wome® and
community groups fosharing of skills and resources; leasing farm latiokiivigingoarea for growing
maize and sorghum; purchase of land on higher grounds; diversification from farming into other areas
such as fishing and businesmsd permanent migratioffhe last three @tions areexamples of those
practices only available to households that are economicallyoffelgain, it is clear that the less
economically welbff a household is, thEewer resources they will be able to use to prepare for floods.
As such, coping athanisms, such as reliance on assistance, become important for many individuals in
the study area.

The findings on ITK indicatiere is ahighlevel awareness by individsiahd community membersf

the use of ITK for predictingainfall and flood onsetTK on flood and rainfall prediction incluagghting

of a type of migratonstork (magunguand a type of eaglgkhwasi)hat indicatethe onset of the rainy
season; wind patterns; coloration of water in the river, including foam and floating deleriseltfavior

of animals such as frogs and toads; dark clouds in the direction of Mt., lg@hindicates rainfall and
flood onset; appearance of safari ants in homesteads and riverbanksidykkindicates flood onset;
and shedding of leaves by t@enuwodatree, which heralds rain. ITK commonly used after flood events
include fishing in flood watetsy men, women, youthand children using traditional traps made of reeds
and sticksthe use of traditional herbs and cedung burnt in open fireplaces tceedl with mosquitoes
that affectboth humans and livestock; uselwdrbs to purify drinking water and cure water borne
diseasegnethods forfood storage and preservatiorelocation of households using traditional
migratory routes;using alternativeaturd material for constructing shelterandsafety and security
(thisrelates to informal arrangements by men and boys to patrol homesteads using boats and.danoes
many cases men remain behind in homesteads to guard household assets stored ontthzsrand in
the eaves of houses, while women and children temporarily relocate.
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It was hoped that ITK woulgirove to makea positive contribution to disaster management strategies.
The paper has identified ways in which ITK can be promoted and should bérugkshning. However,
the study found that there are many obstacles to the use of ITK. Primarily, the current u$& of
among househo#ds limited due to alack of access and trust the viability of ITKThe study also found
that individuals perceivetiat modern western education and technology deEhITK experts the

chance to exercise their skills. Furthermore, yhalso perceivedhat modern education actually
increased distrust and disrespect felders by younger community membelisitingthe
intergenerational transfer of ITK

Findings on general flood impacts show that women,,raad youth are affected by displacement from
homesteads, destruction of crops and loss of incofaed shortagesand increased incidence of
waterborne diseases such aholera, typhoigdand malariawomen and men both face unique flood
impacts. However, this study focused on some of the particular impacts and vulnerabilities faced by
women. It was found that after floodingousehola are often relocated to camps, oesk other
temporary shelter. This primary coping stratdggs specific implications for womencludingpregnant
motherswho cannot access maternal health clinlesk of food leading tpoor diet for pregnant and
lactating mothers; loss of incorgenerding activitiedor womern increased risk ofexual harassment
and exploitation at camps and risk@ntracting sexually transmitted diseasgi®ater school dropout
rate; andagreater prevalence of early marriage of young giisthermore, there is geater stress on
the female8domestic responsibilities arability to provide food, waterand fuel for their children, since
menoften relocate outside of the camps.

There were strong perceptionsf the negative impacts floods have on youth, particyldde to the
negative behavior thakeported to became more prevalent whdamilieswere relocated to camps
during times of floodsPerceptiors of the flood impacts on youth behavior includecreasedsubstance
abug, promiscuityof youth at campsresultngin teenage pregnancigagreased sexual harassment of
youth; early marriages among teenage girls; increasgabsure/risk of HIV/AIDS and STés)d
inaccessible public facilities such as schools and village polytefimtiies leadngto school dropouts,
as young girlare marriedand boys go into fishing atxbdaboda(informal public transport business
using motorcycles).

There are public and private institutions that work in Buny#&aprovide assistance during flood events.
These include governmédepartments and agencj@¢GO/CBOs, FBOs anchternational
organizationsPrivate institutions are perceived as more effective in provision of assistance compared
with public institutions. However, the effectiveness of public institutions is assoeittedtructural
interventiors such as construction of dykes and dams. Generally, the main beneficiaries of assistance by
institutions are women, the elderlgand childrenPrivate and public institutions could be more effective

by providingsustainable sygort rather than handoutsThere are several recommendations geared

towards institutions, both to strengthen coping mechanisms of housslasid increase adaptive

measures.

RECOMMENDATIONS

The findings of this study have implications for policy makedspdanners at both the county and
national government levels. Several recommendations are presented below.

Indigenous Traditional Knowledge and Floods

There is potential for greater use of ITK in climate information and it is proposed that:

Household and Community Experiences and Perceptions on Climate Change Impacts 3



1 Flood managenmt should integrate modern scientific forecasting and climate modeling with ITK to
strengthen understanding, disseminatiand use of climate information in the study area.

1 ITK be integrated into current approaches (i.e., integration of ITK on flood jotemh into Early
Warning Systerfor preparedness);

1 ITK experts can be tapped as a means to disseminate climate information; and
1 ITK on climate should be documented for posterity.

GenderandFloods

The gender dynamics of flood impacts represent a cempltuation. Dealing with the gender issues of
flood impacts requires a mulironged approach which combines public interventions, cultural/attitude
changes, and community action. It is proposed that:

1 Local communitiebe empowered througlhrainings/skis programs(new technology for farming) to
improve smailkcale agricultural productivity (smaltale irrigation for food production and income
generation can be promoted);

1 Education (adult and regular educaticam)d vocational training to diversify lilleoods should be
provided, along with other informal education and knowledge shagrayps should be formed for
the empowerment of women and youth;

1 Women, ascrucial contributors tofood production and income generatioshould be empowered
to access reources such and money and land, @rained to develop decisionmakingskills This
can be achieved through training for women growgsd credit schemes to promote petty trade and
smallscale businesse<reating awareness of programs, such as tmernment® Women
Enteprise Fund, should be promoted; and

T Community education and attitude <change toward
women and sexual exploitatioshould be promoted.

Institutions and Floods

Households and communities in Bunyala-8ointy have limited capacity to deal with the negative
impacts of floods. Improvirtteir livelihoods requires interventions to address their coping and
adaptation practiceshort-term coping practicessuch as sale of land and household property,
decreaedexpenditure on household requirementend temporary relocatiormake households more
vulnerablgo future flood eventsinstitutional investment in interventions to enhance household
adaptation and resilience through letegm measures to improve theustainability of livelihoods

crucial However, as it currently stands, adaptation practices are not enough for households to
adequately respond to floods. Therefore, coping practices also need to continue to be promoted while
simultaneously strengtheyj longterm, sustainable institutional responses to help househadthpt to
climate change.

Recommendations forh®rt-term institutional interventions to improve household coping with
immediate impacts of floodsiclude

1 Collaboration among institutisito set up emergency relief facilities for accommodating households
displaced by floods, taking into account sleeping quarters/dormitoaied,sanitary and medical
facilities;

Household and Community Experiences and Perceptions on Climate Change Impacts 4



Provision of learning facilities in camps or relocation settlement in ordeerisure learning in
primary, secondaryand tertiary institutions is not disrupted to the disadvantage of learners;

Partneshipswith communities to develop water storage facilities for domestic purposes to reduce
incidence of waterborne diseases;

Promotion of participation and decisiemaking by women in income generating activities such as
smaliscale agriculture and trade for income generatén livelihood diversification; and

Training of farmer groups and wom@rgroups in modern farming techniqués not only improve
agricultural productivity but also to enhance pédetrvest conservation of food stocks.

Recommendations fanstitutional interventions that seek to address adaptation strategies fortiemg
household resilience to flood impadtciude:

T

Develop mechanisms for collaboration between ITK experts and climate scientists to promote
disseminatiorof viable ITKinformationrelated to floods, and to develop local flood prediction and
early warning instruments for application to emergency prapan that take into account local
resources and community participation;

Strengthen potential of agricultural production time Migingo ara of Bunyala Subounty through
land adjudication and issuance of titles. This will provide incentive for modemmeecial farming;

Promote livelihood diversification initiatives to reduce reliance on subsistence agriculture and fishing
-which are vulnerable to climate change and climate variabifitprder to improve household food
security and incomes;

Promote flaod-proof housing technology using locally available resources to reduce flood damage in
homesteads;

Build the @pacityof relevant national and county government institutions to mainstream gender and
climate change policies into institonal policies andctivities;

Implement integrated catchment management initiativeshef River Nzoia basin watershed to
provide mechanisms for environmental conservation and management, as well as flood, ¢ontrol
order to limit the exposure of households and communitieslow lying areas and floodplains to
adverse flood effects. This could be achieved through public/private and community initiatives to
address deforestation, soil erosioand ecosystem conservation;

Invest in structural flood control measures such amdaand dykes. This could be achieved through
public/private investment in multipurpose dams for water harvesting, storage and production of
electricity. This can be exploited for fish farming and ss@le irrigation projects that target local
communities in the study area; and

Conduct floodplain mapping, land use plannargl enforcement of laws on land use, agriculture
and settement. For example, homesteads should not be constructed in the flood plains, near dykes
or along river banks.

Household and Community Experiences and Perceptions on Climate Change Impacts 5



1.0INTRODUCTION

1.1 STUDY BACKGROUND

This paper is the result of a grant awarded to Multiface Research and Development Centre (MRDC) by

the African and Latin American Resilience to Climate Change (ARCC) program, a 88AIEd project

implemented by Tetra Tech ARRInder the ARCC project, gants were awarded to United Nations

Economic Commission for AfricaAfrican Climate Policy Centre (UNECGACPC) partner

organizations in Kenya, Ghana and Burkina Faso. MRDC was selected as one grantee to conduct a one
yearresearclpr oj ect on OHousehold and Community Experi el
ImpactsDue to Floods, and Expectations on Policy in Bunyalacsuinty, Western Kenya

1.2 GLOBAL CLIMATE C HANGE AND IMPACTS

Climate change has become evident worldwikieugh, for exampletemperature and rainfall

variations, as have climate chamgkated impacts, such as prolonged flooding, increased heat waves,
increased length and frequency of droughts, sea level rise, and increased salinity (Rahman et al., 2007). In
the context of climate change, the risk of floods will increase with increased frequency of extreme
precipitation (Kundzewicz and Matta, 2007).

The Fourth Assessment Report (AR4) of the Intergovernmental Panel on Climate Change (IPCC, 2007)
noted that a wamer climate coupled with increased climate variability in rainfall patterns, such those
induced by the EI Nifio phenomenon, will significantly increase the risk of floods in the poor countries of
the world (IPCC, 2007; IGAD and ICPAC, 2007). TEEENificard La Nifigphenomena are weather

patterns that affect the major currents in the Pacific Ocean and also the southern Pacific and Indian
Oceans, causing changes in normal weather patterns (GoK 2009; Mogaka et al., 2006). Neither
developed nor developing courds are immune to the effects of climate change. Globally, natural
disasters including drought, landslides, and floods occur with increasing frequency and intensity (IPCC,
2007).

According to The World Bank (2009), the last two decades have recordeglesixs with the warmest
temperatures and highest rainfall variability in-Satharan Africa. Consequently, climettated

disasters such as floods and droughts have doubled in East and Central African regions within the last 25
years. Suisaharan Africanoeintries like Mozambique, Malawi, Kenya, MadagaasadrEthiopia are

more likely to experience unexpected extreme climatic events.

Floods in less developed countrjdike Kenyaare likely to have a large negative impactsogial and
economic developmd, and in fact already havEhe 1997/98El Nifidlood in Western Kenya was
associated with one of the largest flood losses in the country in the last 50 years (Mogak2066al
The economic and financial losses associated witlEthidiidloods wereestimated to be in the range
of up to US$800 million in Kenya (Karanja et al., 200

1.3 CLIMATE CHANGE | MPACTS IN KENYA

Kenya is highly vulnerable to climate variability, specifically droilgbding(Mogaka et al, 2006and

sealevel rise (GoK 201R). Research suggests that precipitation is expected to increase in some areas,
with the largest rise in rainfall occurring in the highland and coastal regions. However, the arid and semi
arid parts of the county are projected to become significantly dft@oK 2012b, Manget. al, 2007).
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This trend is mainly attributed to an increase in surface temperature and potential evapotranspiration
(GoK, 2012c).

Climate change anidcreases of atmospheric carbon dioxioay have a positive impact on agricultural
production in western Kenya. This is mainly attributed to increased temperatures in medioihigh
altitude areas. This will expand the area with crop production potential, increase cropping intensity
potential, and increase CQertilization.However,negative impacts may also occur due to pest and
disease damage and the worsening of workable conditions direteased wetnesg-(scherandvan
Velthuizenl996, KabubéViariara and Karanja, 200Mhe medium and low potential agiecological
zones in Kenya will bear the brunt of the negative effects of global warming. The high potential zones
are located at altitudes above 20%0etersabove sea level; medium potential zones are found at
altitudes ranging from 100@ 2050 metres above sea level; and the low potential zones are located at
altitudes below 1000 metres above sea levéle Rgriculturalosses in the mediusrand lowpotential
zones due to global warming are estimated at abou#1¥8 per hectare (ha) by the year 2030,
compared to losses of only US$32 per hectare in the high potential z(¢edsuboMariara and

Karanja, 2007).

The LakeVictoria Basin in Western Kenya is the most fleptbne region in the country (GoK, 2007).

The basin covers an area of about J@0Km?2 and is bordered by theast African countries of Burundi,
Kenya, Rwanda, Tanzaraad Uganda. On the Kenyan side, tligohment has an area of 46,229 Km?2

and receives inflows from five major rivers: Nyando, Nzoia, Sio, S@amduYala. All of these rivers rise

from the Rift Valley and western highlands. Rivers Nzoia and Yala experience yearly floods in their lower
reacheswhich affect the Bunyaplains in western Kenyd his area is located within Bunyala Sub

county, the study area for this research

Manyparts of the countryalsoexperience unexpectedly heavy rainfall in#ftil. This continues
throughtheendofMay t he o6l ong rainsdé) and from September t
(Nyakundi et al., 2010).

The study area (Bunyala Sctunty, Western Kenya) is affected by two main natural hazaritsods

and droughtd which pose numerous challenges to livelihoag@port systems, especially health and food
security. The first recorded flood incidence was in 1937. Subsequently flood incidences were recorded
in 1947, 1951, 1957/58, 1961/62, 1963, 1975, 1977/78, 2002, 2003, 2006 and 2007 (Bunyala District
Report, 2008) The government of Kenya has, therefore, recognized climate change as one of the most
serious threats to its sustainable development and poverty reduction programs (GoK, 2012).

It can therefore be argued that in Kenya, floods have the potential toisignd nt | v di srupt t he
social and economic development due to the high costs associated with flood impacts. This study aims

to highlightinsights about redife experiences of climate change impacts. Presently, there are substantial
knowledge gapsn the impacts of extreme cliate events facing communitiddost of these

communities are not yet able to cope with or adaptd¢bmate changempactsin a feasible wayl-his

study looks at communitieand their experiences) Bunyala Subounty, Kenya, dw climate changé

through increased floodindnas affected their livelihoods, and what mechanigragare adopting due

to the latter.

1.4 CLIMATE TRENDS A ND IMPACTS IN THE ST UDY AREA

The climate trends in Kenyaarticularly the Western parts of the amtry, will have a bearing on

impacts of flood frequency and intensity. A study by KeviggeorologicaDepartment (KMD) on
temperature and rainfall trends in Bunyala-8ohbnty showed that climate change has an effect on
temperature and rainfall. This whased on analysis of temperature and rainfall collected over a period
of 42 years (KMD)The results showed thathis has led to increased stream flogausing River Nzoia

to overtop its banks and dykesausing floods in the plains. The Water Evaluasiod Planning (WEAP
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model was used to simulate river flow with acceptable accuracy during the reference period from 2001
and 2006.

The River Nzoia catchment is the wettest in Kengad the flow duration curve is typical of a

catchment that suffers fromaininduced floods (Immerzeel and Droogers, 2009). The river discharge is
lowest from January to March and relatively constant throughout the other months of the wihra

peak in May. Raifed agriculture is the largest water consumer (52% of totaifedl) in the catchment

and urban water use is negligible. In total, 27% of total rainfall is discharged into Lake Victoria. Under the
current climate, a total area of 18,943 ha is inundated with an average inundation depth of 4.9m. The
current climate trand has for several years resulted in perennial floods in Burayadiahis area

presently experiences floods withcreasindgrequency and magnitude. This will result in destruction of
livelihood activities and displacement of people (Immerzeel and Drepg609).

The high flood discharge and excess of the carrying capacity of the river channel, naturally spills over the
banks. In the flood plains (lower reaches) of River Nzibimds are often aggravated by higfater

levels in Lake Victorjand the bak water efect from the lake causes wiglgread inundation for long
durations (GokK, 2009a).

IMAGE 1: EDGE OF NOT HERN DYKE FROM NAKHA SIONGO HILL,
DECEMBER 2008

Credit: BUCODEV

The dykes in Bunyala Subuntywere constructed in the period between 1977 and 19@4th a return

period of about 25 years. However, there are no routine maintenance arrangements, except occasional
repairs of breached or sevely damaged sections. Other complementary 1structural measures can

be consideredincluding flood forecastingnd warning, asffective method of reducing risk to life and
property. However, it is a complegrocess that requires proper awareness creatandeducation of

both the forecasters and communities at risk of floods (GoK, 2009a).

1.5 FUTURE CLIMATE P ROJECTIONS IN THE ST UDY AREA
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Climate change projectiona the study areaelated to 2030 water resources show that the spatial
distribution of ranfall will be almost unchanged compared with the present situation, but the northern
part of both the Rif tthCdtehiméneAyea wilhbe driersfostite sedgpidal r o
variation, more water resources will be expected in the rainy seaswhless water resources in the

long dry season (June to August) in most of the country (GoK, 2012). The region extending from Lake
Victoria to the Central highlands East of the Rift VValley will experience increases in annual rainfall
(ICPAC, 2007). Therefe, if these projections are accurate, then there will be higher likelihood of
increased intensity and frequency of floods in the region (Matgal, 2007; GoK, 2009Based on a

study by Immerzeel and Droogers, (2009) very significant increaseskrdgeharges are to be

expected. It is further estimated that a flood that occurs once every 10 years will now occur once every
two years by 2050; and a flood that occurs every 25 years will now occur once every two years by
2090. Both the flood extent anshundation depth are likely to increase (Immerzeel and Droogers,

2009). It is estimated that in 2050 a total area of 21335 ha will be inundated once every five years with
an average inundation depth of 5.4 m.

Flooding is the greatest threat of climate olge in the Bunyala plains. Flooding causes dyke breaks
resulting in loss of infrastructure and diapément of thousands of people. Consequently, thousands of
people living in the flood prone lowlands will be forced to move to higher ground and to addpusa
coping and adaptation strategies to survive (GoK, 2009). While coping strategies, in particular, may be
successful in the short term, they often have severe implications for leteger livelihood sustainability
when people are unable to recover froftood impacts. The resulting negative impacts due to

inadequate and unsustainable coping mechanisms will worsen the poverty situation.

1.6 CHARACTERISTICS OF T HE STUDY AREA: BUNYA LA SUB -COUNTY

The study area is known as Bunyala-8abnty; formerly name@udalangi division of Bunyala District.
The former BudalangDivisionwas made a district by the president of Kenya in 2007 and was named
Bunyala District and retained the name until 20B8wever, under the new Kenyan constitution
promulgated in 2010 andfter the first general election under the new constitutjioéhe named was
changed to Bunyala Sabunty and is now one of the seven sabunties of Busia Countgunyala Sub
countyis the region in Kenya that has experienced the most intense floods entetecades.

It is a lowlying area with a generally flat landscape that predisposes it to frequent flood events when

river Nzoia overflows. The areads physical setti

contributory factors to the recurrenflood hazards (GoK, 2009).
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FIGURE 1: THREE DIMENSION DIAGRAM SH OWING TOPOGRAPHY
OF BUNYALA SUB -COUNTY
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Bunyala Subounty borders Samia to the North, Siaya to the East, Bonddh®$outhand Lake

Victoria to the West. It has six administrative locations: Bunyala Central, Khajula and Bunyala to the
South of river Nzoia; and Bunyala East, Bunyala North and Bunyala West to the North side of river
Nzoia. It has 18 sulbcations (Bungla District Report, 2008). Data from the Kenya National Bureau of
Statistics (KNBS) (2010) indicates the study area has an estimated population of 66wiigh 31,718
are male and 35,005 are female, living in 15,245 households. In addition, it@oeetrd88.3 Km 2 and
has a mean population density of 354 people per Km 2. The data also indicatedlstidy areds
inhabited predominantly by the Manyala, a-sitie of the Luhyawho practice subsistence farming,
fishingand nonfarm activities sth as petty trade (Bunyala District Report, 2008; KNBS, 2010). The
study area has high levels of rural povedifectingapproximately 46.5% of the population (KNBS,

2008).
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FIGURE 2: LOCATION OF RIVER NZOIA IN BUNYALA SUB -COUNTY
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The alluvial soils and annual rainfall of between 750 and 1,015 mm supposscaiabgriculture as well

as livestock keeping (Bunyala District Report, 2008). The igradhostto the Bunyala Irrigation Scheme
which cuts across the boundaries of Buand Siaya counties and covers about 1,734 acres. The

irrigation zone within Bunyala covers about 1,031 acres and is managed by the National Irrigatign Board
which provides local farmers with water and other farm inputs for rice production. The irrigatio

scheme is intermittently affected by flogd¢hich destroy paddies, stored ricand irrigation

infrastructure (GoK, 2009b; Opondo, 2013).

River Nzoia drains through the Bunyala plains into Lake Victoria and has a length of about 334 km, and a
catchmentarea of about 12,900 kinlt has a mean annual discharge of 1777%n¥year.As its last 20
kilometers reach the mouth on the lake, the bed flattens to a slope of just3400, and the river

meanders through a wide flood plain. Here, the channel wildtheases to 70m and the heightthie

banks reduces considerablhis causes spilling of floodwaters over the banks and consequent flooding

of large areas on either side (Nzoia River Basin Management Initiative (NRBMI), 2006).

The basin has the potentigor growing a wide variety of crops and producing livestock, due to its good
soilandgently sloping terrain. However, the high water table in the floodplain renders the area
uninhabitable during much of the wet season. Population growth and pressuemtbhowever,

continues to push people to these flogatone areas. The search for more agricultural land also spurs
encroachment into Nzoia River wetlands. By settling in the flood plain areas, more people and
households in Bunyala are at risk of flood&as (Onywere et. al. 2011; Bunyala District Report, 2008).
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1.7 OBJECTIVES OF THE ST UDY

Vulnerable populations in developing countries suffer disproportionately from the adverse impacts of
climate change, as their capacity to cope with extreme weathrents and adapt to climate change is

often limited. Today, there is increasing awareness in academic and policy circles that not all impacts of
climate change can be addressed by mitigation and adaptation efforts by localglenpl&he

vulnerabilityof the households and communities at risk from floods is caused by a combination of
physical factors, including exposure to floods, degree of protection from flood hazards, quality of
infrastructure available, degree of access to resources, and abilitaloitity to avoid, withstanar

recover from the flood hazards. Soeegzonomic factorssuch ascute poverty, high population density,

lack of education, poor planning and management of agricultural and farm land, poor quality of
agricultural inputs ahtechnology andhe absence of access to modern technological options to cope

with the climate change and climate variahilitgrease the vulnerability of the population to floods.
Occupation and livelihood activities also play a role. For examplertigmn whose occupation requires

them to live close to rivers and other water bodiesre more at risk than others and thereforenore
vulnerable. Generally, communities also lack knowledge and access to adaptation measures that can help
longterm resilierce to floods (GoK, 2009).

In addition to climate changexacerbated flood hazards described above, there is a complex interaction
between social, economic, politicahd environmental processes that impedee capacity of

households and communities tope with and adapto the impacts of floods. While a strategy for flood
management in the study area must address the flood hazards themselvest, @ soutake into account
other related national and local social, econonaied development policies. Fld@revention and

mitigation efforts should be multimensional and involve all stakeholders, but more particularly, the
affected local communities, ngovernmental organizations (NGOs), commuigsed organizations
(CBOs) and public officials in govamnent departments such as land, water, meteorology, fisheries,
agriculture and environment.

This study will therefore provide important information on how the respondentthimBunyala Sub
countyarea perceive climateelated impacts, what adaptation aocoping practices they undertake, what
ITK exists and is applied, the gender dimensions of flood impactgharakcal institutional mechanisms
that increase individual and community participation in decisiaking.

This studyseeks to help householdspmmunitiesand local level county authorities develop sustainable
strategiedor household to deal with the long term effects of floods due to climate change in Bunyala
Subcounty, where 46.5% of individuals live below the poverty line (Kenya NationehBof Statistics,
2008). This study also seeks to help relevant government departpsnts as the Ministries of Land,
Water, Agriculture, Fisheries, Environmeanhd Special Progranes to design participatory policies and
programs aimed at addressitige negative climate change impacts of perennial floods in BuBiylala
county. Such policies will need to consider sustainability of livelihoods for poor and vulnerable
households and communities.

The aim of this study is to contribute to strengthening kan disaster risknanagement policy and
planning by increasing awareness of local and institutional practices in response to floods.

1.8 RESEARCH QUESTIONS
The research questions that guided this study are:

1 How can indigenousraditional knowledge be intgrated into interventions to enhance household
and community resilience to flood impacts?

1 What are the genderelated implications of floods?
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1 How do existing institutions help households and communities deal with flood risks?

1.9 ORGANIZATION OF THE REPORT

This report consists ofive sections excluding the executive summac¥) introduction, (2) literature
review, (3) researchmethodology(4) study findinggparts 1 and 2and(5) conclusios. The

introduction comprisesbackground informatioon the sty areaincluding climate change impactheT
secondsectionpresents relevant literaturexploring the three main topics covered by this study
indigenous traditional knowledge (ITK); Gender and Floods; and Institutions and Fisati®n three
descriles the research methodology while chapter four describes findings that answer the research
guestions. Thdinalsection discusses key findings, conclusiandrecommendations.
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2.0 LITERATURE REVIEW

This chapterincludesmportant information on the us of indigenous traditional knowledge for
predicting and responding to floodkie genderrelated implications of flood impacts, atee

institutions that play a critical role in determining how communities and households respond to the
impacts of extremeclimate changeelated floods.

2.1 INDIGENOUS TRADITION AL KNOWLEDGE AND FLO ODS

Indigenous traditional knowledge has been used historically by communities in Africa to deal with
climaterelated disasters such as floods and drought (Opere and Ogalo, 2006P{J2008)ITK is

typically not universal within a community, but is rather confined to a few experts, such as elderly

people, womenor 'progressive’ farmers (McCally, 199%he ITK on disaster prediction and early

warning is based on keen observatiditioe behavior of animals, birds, insects, vegetation, trees, winds,

air and water temperatures, aredll ouds . Thegsreo wanrée ionhdonceat or s wi t hi n t
(Opere and Ogalo, 2006; UNEP, 2008).

For example, the Nganyi Clan of Bunyore in westeania has aenturylonghistory of predicting
rains. Somef the practices they usmcludeobserving wind patterns, air temperatures, and clouds.
Other practices involve observation of animal behaviarticularlythat of birds and reptilesin the
LakeVictoria region, the arrival in large numbers of the common swallfiirondo angolengsrcling
the skyis a sign of the onset of rainghe behavior of frogsAfricana sppand toadsBufo spp.indicate
a change in seasons. The croaking of the amguisbidicates the onset of rains, while their absence
signad the onset of a dry season (UNEP, 2008).

In many communities, elders, both male and female, traditidnallghad the responsibility of predicting

disasters and guiding individuals on the usgreventive and mitigatg actionsFor instance, elders in
Kenyads communities in Rusi nga,andWMalkuengnzonitoredth a n o, B
progression of hazards and gave advice, which governed the behavior of their communities (UNEP,

2008).

Indigenous traditional knowledge includes elements of preparedness for dealing with natural disasters
(Opere and Ogalo, 2006). For instance, an assessm
provides insights into some of the strategfes preparedness (UNEP, 2008jor example, bmesteads

had to have a dugout canoe for transport in case of heavy flooding; men dug trenches to control the

water around homesteads and around farmland; and ploughing/cultivation was not permitted along the

river banks and lake shore when heavy flooding was predicted.

To ensure food security during dhowghgsi-rded pobmes
harvest processing, preservatiand storage of farm produce and other food products gathered from

the wild. The role of elders, particularly in western Kenya, to advise and direct community members on

the types of crops to plant, when to plant them, and where and how to plaas crucial.

Below are further insights inteome of thestrategies espouskby elders and ITK experts

1 Land preparatiorshouldstart in NovemberJanuary when it is drypased on observation winds and
changes in fauna and flora;
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1 Harvesting maize, millet, beamsd peashould bedone between Juugust when dry winds are
expeaienced;

9 After harvesting, cassava and sweet potatfelich only needa little rain) should beplanted for
food reserve;

1 Households should stockpileiel wood for cooking and preserving food during treny season in
April-August;

1 Household should catb and preserveish by drying and smoking duritige April-August rainy
season (UNEP, 2008); and

1 Smallscale farmers in the Sahel conserve carbon in soils through ITK of zero tilling practices and
cultivation. Similarly, agroforestry is effective in cartsmguestration, and agroforestry projects
benefit from traditional knowledge of plants (Osunade, 1994; Nyengl, 2006).

In the area of adaptation to climate change, indigenous knowledge systems have been apphdukin

forecasting, vulnerabiligssessmentand implementation of adaptation strategi@s.was seen from the

above example, the knowledd¢pase of farmers follows a specific language, belief syatehprocess,

through which the local weather and climate is assessed, predaednerpreted (Kipkorir, et al,

2011). Understanding the |l ocal peopl eds perceptio
effective communication of scientific forecaatglthe implementation of development/adaptation

interventions in general.

ITK can add value to climate change studies in several ways. First, ITK @eatésmor al economy?o
identifying persons within ¢ o mm gulturat cpniiest who provide decisiemaking processes to be

followed based on observed indicators or relationshipthimi climatic and environmental events

(Adugnal1996; Woodley 1991). Second, ITK improves local legeteptanc®f scientific methods, as
muchindigenous knowledginat wasonce regarded as primitive and misguidedow seen as

appropriate and sophistted. Finally, ITK provides mechanisms for participatory approéchesajor

requirement for the success and sustainability of any community intervention.

However, in contemporary society, thesa of ITK faces many challengespanticular there is alack of
recognition of the need for indigenous knowledge in climate change mitigation and adaptation strategies
There is alsa lack of understandingoncerninchow to integrate ITK intowestern scietific techniques

At the same time, indigenous practicd®ald not be seen as substitutes for modern techniques. Rather,

the two should compl ement each other in order to
adaptation options. The interaction between these two different systems of knowledge can further

create a mechanism of dialogue between local populations and climate change professionals, which can
meaningfly contributetot he desi gn of proj ects tdowdlasacevéll ect pe
involve communities (Nyongt. al. 2006).

2.2 GENDER AND FLOODS

Studies show that the impacts of flooding affect women more than men. For example, Hussein and
Husain (2006) observed that women are disproportionately affected by floods as a result of economic
and social dislocation of households, lasytoften have to cope with social and emotional upheavals
resulting from flood effects, includinigath, disease@nd food shortagesn the absence of men

According to Brodyet. al.(2008), in rural areas, women generally assume the primary resjldapdir
the subsistence of their families. However, women are otagagen unpaid work and are excluded
from household decisiomaking. Girls are expected to help their mothers with household tasks and
with caring for younger siblings. As a resultatg rains and frequent floods (resulting from climate
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change) i ncr eas ebecausdheymdvesto spend rkdredimellaking for food, collecting
water, and cleaning and maintaining their houses after flooding. All these leave women more Mulnerab
to changes due to external phenomena, including climate change. Furthermore, women are sometimes
left alone in rural communities during flooding, while their husbands or male household headswork
urban areas or outside the community. This means thatnen are left to deal with the impacts of

floods without support, causing an even greater burden. Hussein and Husain (2006) argue that
sustainable flood mitigation can succeed only with the involvement of local communities and
disaggregation of the spdcifoles of men and women in flood protection and mitigation strategies.

As they are often among the most vulnerable group in a community, women bear most of the burden of
climate change impacts. Otiende (2009) attributed this to the lack of inclusiohament of women in
decisionmakng processes and in floagsk reduction planning and implementation of activities. In
addition, the patriarchal system of the communities in Bunyala means that decision making on matters
that affect the community, like ftal risk management, is mostly vested in elders, who are often older
men in the community (Onywerest. al, 2011). Finally, women are faced with unique challenges such as
limited access to resources (e.g., land, livestock, t@wld credit), lack of accego information,limited
mobility,andlimited roles in decisiomaking(Ngenwi,et. al. 2011).

Adaptation initiatives that do not take gender aspects into consideration could unintentionally replicate
or even perpetuate gender inequalities (Hussein ldodain, 2006). In the Bunyala Swdunty, for

example, dykes have frequently been uas@ mechanisto control flood waters. However, the
unintended impacts of such measures on women have not been comprehensively assessed. It is
therefore necessary tonderstand how sucimeasures impact women, fexample how increased
distances to fresh water sources affect productivity dmellives of women.

Otiende (2009) argues that the participation of women and other disadvantaged groups in the
community in decionmaking processes, including flood figkluction measures, is a critical part of
ensuring the effectiveness of the strategies. The study suggests that public education and awareness
campaigns should target women as key stakeholders in flood risktreduneasures. Community
education programs on awareness and behavioral change have the potential to reduce human
vulnerability to floods through understanding the nature of flood risks and how to minimize individual
and household risk.

The UNDP (2012) emhasized that effective gender mainstreaming starts with a comprehensive analysis

of the effects of <climate <c¢hang@&histhelpgemsureot h menads
disaggregation of qualitative and quantitative data byassekencouragestocktaking and incorporating
womenos p enmpejecedesign aneisiplementatiohdditionally, the UNDP notes that it is

important that women are adequately represented at all levels in the decision making process and that
gender differences in capalég to cope with climate change are addressed.

2.3 INSTITUTIONS AND FLO ODS

Institutionsplay a critical role in determining how communities and households respond to the impacts
of climate change. According to Argavelal.(2008) the activities of locahstitutions influence the

impact of external interventions in shaping adaptation and improving the capacities of the most
vulnerable social groups. This is fundamental to the success of adaptation programs. Similarly, national
institutions are importants they provide the policy framework within which local institutions operate.

The national institutions are instrumental in mobilizing capacity to intervene when extreme climate
related events occur. Coordination between national and local level institsii®critical in this respect.
Warner and Zakelideen (2012) argue that many studies show that strong collaboration between national
and local institutions is crucial in disaster management, especially with regard to communication and
disaster preparedness
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In Kenyathe new constitutional dispensation has introduced a-tveo governmenit-national and

county level governments. This will influence the institutional environment with regard to climate change
impacts. The county governments will play a cruakd in dealing with challenges to development,

poverty, resource mobilization, policy formulaticand implementation (GoK, 2013). Thwill be

responsible for responding to the challenges of climate change and to its impacts on local level
development ad local community livelihoods.

Local public institutions include local government and higher level government offices operating at local
levels. Local civsociety institutions include rural producer organizations, cooperatives, and savings and
loan graups, among others. Private institutions include service organizations such as NGOs and
charities, and private businesses that provide insurance or loans (Argawal2008). These local
institutions shape the effects of climate hazards in three ingminvaystheyinfluence how households

are afécted by climate change impactsey shape the ability of the households to respond to climate
impacts and pursue different adaptation practices; and they mediate the flow of external interventions in
the cortext of adaptation (Argawaeét. al.2008).

However, institutional interventions need to be cognizant of local circumstances.-Somimmic and
cultural perspectives are best captured when local communities and households are fully engaged in
decision mking. Inadequate and incoherent external support and inappropriate government policies
limit the livelihoods outcomes and resilience of vulnerable households (Argetwall,2008).

The experience in Bunyala appears to indicate weak institutional cadiointhat has failed to inspire
appropriate adaptation responses to the perennial problem of flooding. Onyweral.(2011) noted

that dysfunctional investments by the government in agriculture in theéai@aexample, the Bunyala
Rice Irrigation Schree (initiated in 1974) is a clear manifestation of how inadequate institutional
arrangements results in maladaptation, or inappropriate responses, to the impacts of climate change.
The scheme was intended to provide employment opportunities, provide maofdéand where
households could grow crops, and enable them to access markets for their produce. While Onyivere,
al.(2011) cites this as an illustration of weak institutional coordinatiyriad factors may indeed be
responsible for the failure of thscheme. In addition, no studies have been conducted on how local
institutions access knowledge and information, capital and markets, and how these factors have
influenced responses to the perennial floods in the study area.
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3.0 RESEARCH METHODOLOGY

The research methodology consisted of a mixed method approach which entailed a combination of a
guantitative method (howhold survey) and qualitative methods (focus group discussions and key
informant interviews). The qualitative methods yielded nareatifin quotes and story boxes) about
peopl esd per anparts, whilentte quahtitativé methattempted to measure use and
perception of coping and adaptation practicds, genderdimensionsand institutional dynamics in the
study area.

3.1 HOUSEHOLD SURVEY METH ODOLOGY ARRINISURGINS AOINZS (Y
SUNTEEN

The study areaf Bunyalé&Subcounty has about 15,245 : :

households in six locations that are further divided into SUB-COUNTY: BUNYALA
eighteen sullocations as indicated in Table Stratified Locations (each h eaded by chief):
random sampling was used to select the required numbe EEIRVEERWES IRWVEERN ol I
of respondents. The stratification was based on the EastBunyala Central, Khajyland
populations of 18 sulbcations (KNBS, 2010). A total of Bunyala South

418 households were randomly selected and sampled fro _
the selected suftocations There was provision of 18 Sub-locations (each headed by
householdghat were specifically setside in case some of [ESSSEWIIES ML CUIRS ]
the households refused to participate in the household  [sCSUELECI VNI CIEEER
survey however all households agreed to participafée Budalangi, Mudembi, Rwabwa,
sample size of 418 provides a 5% margin of error at 96% ke b RANULESlule R ELIITE
confidence leveWithin the sub locations, households wer(ikase IR CICAT NIRRT
randorrly selected using spatial randomization tools in a ZRMSGEEEEYEREIGE]E
geographic information system. The required sample was
calculated using a formula yatson (20D).

I n Kenya, the small est admiodnifsotlrleaotwievde -lmmatiossisa | d reer
The location is headed by a chief, and the-kmdations are headed by assistant chiefs. In Kenya, what
are known as Ol ocatcounttks 6 are held within Sub

Bunyala is the Sutpunty of this study and the six locations for the study are: Bunyala VBesyala

North, Bunyala EasBunyala Central, Khajyland Bunyala Soutkach of the above locations consists of
three sublocations.Each subocation was surveyedPlease refer to Table 1 below for details of sample
size within each location and sidcaion. Households in these stdbcations are under the jurisdiction

of an assistant chief who works with several village elders (locally tadjedt A standard technique of
random sampling was used to select the househdldgingthe Ligurugeneratdists of households in

their specific area. The lists were entered into an Excel program and random numbers applied to select
the predetermined numbers of households. Questionnaires were administered to the households
identified through this process.
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TABLE 1: THE SELECTED LOCAT ION, SUB -LOCATIONS, AND SAMPL E SIZE
WITHIN BUNYALA SUB  -COUNTY

Selected Sampling in Bunyala Sub -County

Locations Sub-Locations Sample size

Bunyala West 103
Bukani 50
Siginga 22
Bukoma 31
Bunyala North 52
Bulemia 43
Mundere 9
Sisenye 0
Bunyala East 97
Budalangi 37
Mudembi 27
Rwabwa 33
Bunyala Central 72
Magombe W 31
Magombe E 18
Magombe C 23
Khajula 51
Mabinju Mabusi 22
Lugare 15
Rugunga 14
Bunyala Sout h Rukala 43
Ebulwani 20
Obaro 8
15
Total 418

3.2 HOUSEHOLD QUESTIONNA IRE

The household questionnaire consisted ofifgections that had both close@ind operended questions.
The closedended questions aimed to prompt responses within a givegeaof choices to enhance
standardizationwhile the operended questions were used to capture people's views and perceptions.
The first partincludedthe preliminary sectionwhich dealt with consent and record information. The
second section dealt withdusehold livelihood activities, assedad food security. The third section
focused on flood impactandcoping and adaptatigoractices The fourth section explored théhree

main study themes: indigenous traditional knowledge, gender and floods stindions and floods.

3.3 PRE-TEST AND TRAINING

Prior to initiating the field work, both enumerators and supervisors were trained on their duties and
roles. A two day training workshop was conducted for the enumerators and field supervisors. The
trainingschedule had sessions on gender dimensions, questionnaire administration, and practical use of
handheld global positioning system (GPS) receivers.

Household and Community Experiences and Perceptions on Climate Change Impacts19



The process of quality control began with piloting (jiesting) of the research instruments. The pilot

study was carried out on Augu&tl,2013 at Lugare A and Lugare B villages in Lugardaedtion. The
objective was to assess the adequacy of the household questionnaire tool, and sampling and data
collection procedures. The pilot study (or pitest) was ued to identify errors and omissions, and to
familiarize the enumerators and supervisors with the process and tools. Prior to the piloting exercise,
the Principal Investigator (? Co- Principal InvestigatoiQo-P)) and one consultant (trainer on
householdsurvey administration and GPS receivers) recapped the training sessions and emphasized the
importance of accurately recording responses.

3.4 FIELD WORK AND QUALI TY CONTROL

The research team spent 19 days in the field between September 11, @@l ®ctobe 4, 2013.During
parts of October and November, the Pl and two consultants, Denis Masika and Cyrilla Luvega, were
involved in data collection using Focus Group Discussions (FGDs) and Key Informant Interviews (KIIs).

During field data collection, the datallection team was divided into two groups. Each group was

headed by a supervisor. The Pl and-Blovisited the study sites to observe how the enumerators
administered guestionnaires and the supervisors performed their tasks. The data collection team
reported their observations and experiences during esfeday feedback sessions. This information
includeddiscussion o&ny errors made during questionnaire administration and the time required for

the administration of each questionnaire. The pilot data e@ered into an SPSS poeded screen.
Preliminary data analysis was carried out and the results indicated that the quality of data collected was
good. The issues highlighted above and the results of the pilot study were used to modify the household
survey tool, which was then submitted to ARCC for approval before commencement e$falle data
collection.

The process described above was used duringstidle data collection. During this exercise, measures
to ensure quality control includethe following all the questionnaires had serial numbers and the
supervisors kept daily records of the questionnaires issued to the enumerators each day, including
records of the completed and incomplete tools. This allowed room for folapwisits to households in
case mistakes were noted. The supervisors then went through all the questionnaires before handing
them to the technical teanwho went to the field to collect them every week until the work was
completed.

Anonymity was ensured in data collection, data erdiryd analysis. Information on the identity of

individuals was not included in the household survey data set. The household survey questionnaire
includedan introduction that clarified consent and confidentiality. The enumerators were under
instruction to nform respondents that participation in the study was optipaald only those willing to
participate were engaged. Any respondent not keen to participate was allowed to opt out. In such cases,
the enumerators immediately terminated the interview, thank®elindividual, and proceeded to the

next household. Similarly, FGD and KIlI respondents were assured that only anonymous data would be
used in the research report.

The enumerators did not encounter any refushy households to participate in the househsigrvey.
However, in a few cases, the enumerators had to makebezalks to households. When they found no
one at home, the enumerators marked tiparticular questionnaire and notified the supervisors. The
supervisors then ensured that the households caned were visited at a later date and time so that
the required number of questionnaires was attained.

3.5 FOCUS GROUP DISCUSSI ONS

The FGD method of data collection was used to pose questions to a group of individuals selected for
this specific purpose. #fotal of seven FGDs with 65 participants were conducted. Some of the
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participants were identified based on the observations of the enumerators and supervisorsytivaite

were identified in consultation with village elders, chiafgl their assistanté\s indicated in Figure 2

(study area), River Nzoia split the study area into two zdndise North and South. Three FGDs were
conducted on the Southern sidavo with women and merand the thirdwith a mixed group of male

and female youth. Three similar g of FGDs were also conducted on the Northern side. The

exception was the fourth FGD conducted with a mixed group of male and female ITK experts on the
Northern side. However, the participants were drawn from both sides of River Nzoia and were
identifiedfrom the membership of an informal association of community elders in the study area. On the
whole, the various categories of participants in FGDs were purposively selected based on their different
roles and experiences with floods and weathelated evets.

The research team took no direct role in the discussion, but presented topics and moderated the
discussion, helping prompt participants to state their views and draw out the views of all group
members. Each FGD had between seven and twelve partisipant

3.6 KEY INFORMANT INTERV |IEWS

The key informant interview (KIl) method was used for moredigpth data collection from community
members, and in particular, institutional representatives, who had diverse experiences with Tlbeds

aim was toobtain nformation that would not easily be obtained from the other data collection
methods.The KlIs were conducted with selected community members based on their experience in the
subject matter and experts from selected organizatidiige community respondentsere identified

based on the recommendations of the fieldwork research supervisors. The government and NGO
officials were identified based on the work of their respective institutions in relation to floods in the
study areaThis method was used to obtainformation from respondents who, by virtue of their
positions, were deemed to have specific information on community coping and adaptation strategies,
flood impacts and operations of the local county government.

A total of 11 key informant interviews wer conducted with the following individuals: two Klls with
community elders (one male and one female); two Klls with youth (one male and one female); six Klls
with government officials frorthe Ministries of Agriculture, Livestock, Public Health; Nationagg&tion
Board, Water Resources Management Authority and Bulala FM (community radio), WKEDBnd

one KIl with an NGO official from Busia Community Development Organization (BUCODEV).

3.7 RESEARCH CHALLENGES

The pretest revealed errors and omissions the instrument, uncertainty on the definitions of some
terminologies, and timeelated challenges inherent in both conducing the interviews and using the GPS
units. Fortunately, discovering these issues during thegstallowed them to be resolved safactorily

prior to initiating the field collection.

One enumerator resigned to go to college after the pilot study. Fortunately, another enumerator from
the pool of those already interviewed for the position was still available to take her place. divigliral
was quickly trained and assisted by a supervisor during the initial days of data collection.

With 82 questions on 10 pages, the household survey tool was long. In some ttésessulted in
impatience from respondent¥he enumeratorsometimesspel up theadministration of the survey.
On the South side of River Nzoia in Magombe East, Magombe \&fledtMagombe Central (Bunyala
Central) the enumerators found that respondents could only be reached after 1L1Mddt respondents
were farmers andheir farmswere located far away from the homesteadghere the survey was being
administeredIn these cases, enumerators made severabeaks to administer the questionnairene
challenges described in this paragraphtributed to delays in completionf the field work.
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Several enumeratorshserved issues with cooperatighrespondents claimed that much other research
work had taken place with little or no feedback provided to the locals. This concern was noted and they
were assured that some selecteduseholds and other relevant stakeholders would be invited to a
community dissemination workshop before the end of the projéctwo-day dissemination took place

in February 2014Participantsvere also informed that both the county and national governtaevere

aware of the study.

Some households were located in inaccessible and swampy areas, particularly those in Bukhuma,
Maduwaand lyanga in Obaro, and in the Ebulwaniedations of Bunyala South. To reach the
households in these places, the supamgsand enumerators had to wade in water and take boat rides.
The research team was provided with gumboots and other necessary equipment for safety.

Finally, a few respondents especially, the aged, could not identify the specific organizations (public or
private) or distinguish between NGOs/CBOs and government agencies involved irrdiaoed

activities. To deal with this, enumerators were trained on howagk questions in order to get the most
accurateresponses.

3.8 DATA ANALYSIS
DataEntry and Valitly Checking

For the household survey, data entry was done using the Statistical Package for Social Science (SPSS)
software and precoded screendData deaning was carried out simultaneously as the data collection
progressed. Data entry clerks entered thetial data and the cinvestigator and two consultants ran

quick statistical checks for consistency. This quick checking of the validity of the data collected enabled
the data collection teams to rapidly conduct repeat surveys and promote accuracyeof da

Qualitative data was collected through FGDs and KllIs. Thus the data was in the form of notes only for
Klls, but data from FGDmcludedboth notes and voice recordings. The voice recordings of all the
group discussions were transcribed for consisteany validity of information.

DataCleaning and Anadis

Data cleaning and analysis of the household survey data was conducted by a team of data experts under
the guidance of the Pl and €RI. Data were first coded for ease of pattern recognition, tlealyzel to
generate the information required for the key research objectives. Information on clesded

guestions wasnalyzd while operended questions were coded and thanalyzd. Continuous data

were grouped for ease of analysis. Frequency analydisrass tabulations were carried out in SPSS.

The statistics generated were frequencies and percentages of respondents and responses (cases) in
regard to multiple options. The result of the analysis was presented in the form of graphs and tables.

The F@ method was used to obtain qualitative data. The perceptions of participants on various
guestions were recorded by note takers during group discussions. Digital voice recording was used to
provide backup data. The FGD notes were read by the Pl andRl¢o glean relevant information. In
addition, two consultants were hired to transcribe the voice recordings of all the seven FGDs. The
transcriptions provided back up for field notes and were then used to provide information for the
research report.
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40 REEARCH FINDINGS PARI

This chapter describes the survey results on household and community experiences and perceptions on
climate change impacts due to floods, and expectations on policy in Bunyala, WesternlKisnya.

organized into five sections: thedli section describes the general characteristics of the respondents;

the second section details the household livelihood activities and demonstrates housahmadhbility

to floods--particularlyin terms offood insecurity. The third section presentadings oncrop

production and food shortagethe use of indigenous traditional knowledge practices as a means to

cope with floods; the fourth section describes findings onplkeceptions of flooding in Bunyala; the fifth

section details copingandadapta on measures used. The following ch
26 discusses the uses oimnpadtsiokiloods oh men anel waneddshe t o f | oo
findings on the current institutional response to floods in Bunyala.

4.1 CHARACTERIS TICS OF RESPONDENTS
Age, GendemndReligion

The age of respondentsvere divided into seven categories, with the youngest category being 18 to 30
years and the oldest category being individuals above 80 years old. The majority of respondents were in
the 51 to 60 yearsof age category, followed by 18% of respondent®wilere in the youngest category.

Only 4% (15)of the respondentsvere above 80 years old. Most respondents wenméde (62%, 261),
partiallybecause, in many cases, men were engaged in wak fram homewhile in some cases some
households were womeheaded household€hristianity was reported as the main religion by 99%

(417) of respondents, with several Christian denominations in the study area.

Marital Status

About half of the respondest51% (214) reported that they were in monogamous unions. A sizeable
number were widowed(26% 110), while a smaller number reported to be in polygamous marriages
(15%61). (SeeTable 2). The remaining respondents were either single or separated/divorced.

TABLE 2: MARITAL STATUS

Marital status Number of Respondents Percent
Single 21 5
Monogamous 214 51
Polygamous 61 15
Widowed 110 26
Separated/divorced 11 3
Total 418 100
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Education

Most respondents generally ¢thdow levels of educational attainmennly about halireported having
had some form of formal education. Of those receiving formal education, the majeptyrted having
only received a primary education. Although those receiving no formal educatiansigmificant, they
were for the most part still literate

Land Use and Housing

In Bunyala, most households (94%, 394) own the tendthichthey live. The land use activities
reported by respondents included construction of homesteads, crop producti@zjrgg for livestock,
rentingit out to other users and fallowing.

Similarly, almost all of the respondents 97% (405) reported owning the houses in which they live. The
vast majority of houses in Bunyala are built with iron sheet roofs and earth/ceméstama floors.

These materials make these households highly susceptible to flooding, as they are damaged and
destroyed easily. A very small number of houses had walls made of stone blocks;drresbiand baked
bricks, whichbuild more permanent structugs that can endure flooding more easily. The type of
dwelling units is a good indicator of the so@oonomic status of respondents, indicating that the
majority of respondents were resource poor. Most responde(@8% 375) reported that their houses

do not have electricity; only a small number of househdi@l% 37) reported having electricity. The
common sanitary facilities in the area are pit latrines. Households without pit latrines use the bushes.

4.2  LIVELIHOODS

FIGURE 3: MAIN OCCUPATIONS
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Farming/Crop Production

Seven out of ten respondents engage in farming. Of all female respondg¥ti€ngage in farming. Of all
male respondents, 53% engage in farming. Farming was the dominant primary occupation of
respondents, with 68%eporting it as such. All other occupations were practiced by much smaller
numbers of respondents, as can be seen in Figure 2.
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In an operended question, respondents were asked to list the main crops cultivated. (Respondents
were allowed to list more thamone crop, which is why the percentages excd€d percent.) During

data analysis, the crops mentioned were organized into the following categories: cereals, legumes, root
crops, vegetableand sugarcandultiple responses show that cereals, particulanigize, dominate

(94% 359), followed by bean§9% 302), sorghun{35% 133), mille{24% 91); root crops,(15% 54)

and vegetable&% 24). The root crops consisted of sweet potatoé’’ 28) and cassad@% 26). The

main vegetables planted were kédé4q 16), tomatoeq1.3%5), and cabbag®.8% 3).

Livestock

Livestock keeping is a livelihood activity practiced alongside crop production. Most respo(&ia¥its
336) reported owning livestock. The main livestock breeds include cattle, goats, stiepngipoultry.
Almost halfof the respondents who own livestock indicated the main purpose as home consumption
Around one third of respondents indicated sale as the main reason for livestock keeping. This would
explain why, despite 80% of householdsgiag livestock, only 1% of respondents reported it as their
main occupation.

Fishing

Fishing was identified as another source of income. Some 40% (169) respondents reported that they, or
members of their households, engage in fishing and related actiFiséing is concentrated among the
younger age groups with over 60% of fisher folk falling between the ages of 18 to 50 years.

Off-farm Activities

More than half of responden{$3% 264) reported that they, or members of their households, derive
some irtome from nonfarm activties, while about one third36% 152) did not obtain income from
nonfarm activities. White and blue collar jobs were the main 4fi@m (offfarm) activities reported by
respondents. Some responder{& 12) reported participatio in salaried work, for examplas
teachers, laboratory techniciarend assistant chiefs. A small number of respond@®ts5) reported
engagement in blue collar jobs including carpentry, driving public service vehicles, sand hzamesting
cobbling.

4.3 CROP PRODUCTION AND FOOD SHORTAGES

Most household$89% 365) indicated that there were months during which they experienced food
shortages. The survey results further showed that majority of respond@%244) whose main
occupation is farming ar&fected by food shortages. The most affected age groups aé® §119% 52);
41-50 (169 44);61-70 (15% (40) which are also the most active in farming as an occupation. A majority
(89%) of the fisher folk also reported that they have experienced moaitticod shortages.

The respondent$65% 220) attributed the main cause of food shortage to floods. The respondents also
identified drought, lack of money to buy food, poor harvests, sickness or ill health, infertile soils, small
agricultural land sizeshange in rainfall patterns, and wild animals/paststher factors that contribute

to food shortages

Generally, farming is the major sogg@onomic activity for the residents of Bunyala. However, the main
purpose of crop production was found to be hous®#d consumption. About 84% of crop yields were
reported as being for household consumption. Very ljtdpproximately 11%wvas reported to be sold.
The staple food eaten during most meals was a maize meal (locallywgslied which is eaten with a
vaiety of sauces and vegetables. Traditional vegetables are usually grown by women in their private
gardens and are used for household consumption.
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Additionally, during one KII with the Ministry of Agriculture the informant attributed food shortages to
anrual floods since 2008 in which farmers lose up to 60% of their crops and produce. More so,

waterl ogging after floods | eads to further |l oss o
by recurrent loss of crops and land lead to loss of mofad®ple give up because why farm when one
cannot harvest anythingo (KIl from Ministry of Ag

With regard to crop production, respondents were asked about their perceptions of the decrease or

increase in productivity over the last five years. Ajonidy of respondentg62% 259) involved in

farming stated that crop productivity has decreas
much rainfall and drought from low and unreliable rainfall (resulting from aridity caused by proximity to
LakeVictoria); while for 28% (117) respondentsr op producti vity decreased 0
small numbef3%12) respondents indicated that there was a small increase in crop productivity.

The link between crop production and food shortage wasdmay one key informant who stated that,

at the beginning of the year, planting begins in the middle of February to March, weeding is in April, and
harvesting of beans starts in early Mayenflooding does not occur. It takes about three months from
planing to harvesting. Ideally, the crop is harvested before the ideal time to avoid flood damage and
supplement the diminishing food stock. As such, farmers were harvesting some crops earlier that they
would have liked, in order to at least guarantee somevbat. However, food shortages may be
experienced between the months of January to April due to the floods that happen regularly in the
months of November or December (Figure 4).

FIGURE 4: PERCEPTIONS O F MONTHLY FOOD SHORTAGE
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4.4 FLOODING IN BUNYALA
Household Perceptionsf Flooding in Bunyala
Generally, when floods occur in Bunyala, the first alarm is usually raised by the people living near the

river and dykes as they observe the rapid increase in the volume of water iriviéreahannel or within
the expanse between the northern and southern dykes. The alarm consists of ululations (shouts/screams
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called ¢thinduruto convey danger from floods) by women and by men from the point of danger to

other homesteads and villages irethrea. Usually, there are no false alarms as floods are a matter of life
and death not to be joked with. Available information shows no false alarm. Forewarned households
move to gather children, livestock and household property in preparation for reilmedb higher areas.

The zone between the northern and southern dykes in Bunyala may be flooded without water
overtopping into the adjacent floodplains. However, the dykes themselves are still considered as a viable
option for temporary relocation becaugéeir height provides room for construction of temporary

shelter and also allows movement of people and animals to move outside flooded areas. As events
unfold, local government systems made up of the@umty commissioner, chiefs and village elders

lialse with other government officials to identify areas in which camps should be set up to accommodate
households displaced by floods.

Since 2006, theaiterns of floods have reflected the annual occurrence of severe floods. When asked
about their perception®f the most recent and severe flood, many respondents 25% (103) identified the
flood of December 2012 as the most destructive, followed by 23% (95) and 16% (65) who mentioned
the floods of 2011 and 2013, respectively (Figure: 5).

FIGURE 5: YEARS OF REPORTED RECENT AND SEVE RE FLOODS
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With regard to flood impacts, most respondents 92% (385) reported adverse flood impacts on their
households. The response on the degree of flood impacts varied from severe 51% (213) to very severe
30% (126) to not severe 7¢29). A small number of households 7% (30) reported being unaffected by
floods. Comments from the FGD with youth dhe Southern side of River Nzoia shed light on the
unaffected or less affected households.

Participants were unanimous that unaffected lehwdds were:

1 Economically welbff;

9 Their children went to school wearing shoes;

1 Live in permanent houses (made of brick, stone or sand blocks with iron sheet or tiled roofs);
1

Those whose homesteads are located on raised grounds (untouched by flood wateds)
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1 Those who own boats/anoes (it costs about Ksb0,000: USD 588 to build one).

The extent of flood impacts on livelihoods is presented in Figure 6.

FIGURE 6: FLOOD IMPA CTS ON LIVELIHOOD AC TIVITIES
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FloodingFrequency

In order to identify coping anddaption measures used to deal with flood impacts, respondents were
first asked whether they had experienced changes in the frequency and intensity of floods. Most
respondents 94% (39) recognized such changes. For example, one ITK expert stated thaiallistori
floods occurred every five years but today, flood events are more frequent. In the period between 1938
and 1952, floods occurred but people were never displaced from their homesteads. The most severe
floods in Bunyala occurred in 1961/1962 and ledhte construction of the existing dykes. From that

time until now, floods have become more frequent, occurring twice a year during the long and short
rains (long rains season is between April and June while short rains are expected between September
and November).

Vulnerability to Floods

The respondents were also asked about their perceptions on their current vulnerability to floods
compared to previous years. A majority 63% (263) observed that they were now better able to cope,
some 17% (71) reported abbthe same abilityo cope, while others 17% (71), reported being less able
and only 29%8) reported having ndlifference irtheir capabilities to deal with floods. As mentioned
above, participants in the FGDs were also emphatic about some of the reasdosvhy some
households were betteableto cope versus others
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IMAGE 2: SUBMERGED H OMESTEAD IN IGIGO VI LLAGE, BUDALANGI SUB -
LOCATION, DECEMBER, 2008.

Credit BUCODEV

Some of the reported characteristic of households that were able to cope were:
1 Those wih farms in flood prone areas where crops will be destroyed

1 Those whose homesteads are located in flood prone areas

1 Those who move temporarily to camps during floods
1

Those who are illiterate and uninformed (for example households which use mosquito nieisae
off kitchen gardens against chicken reared under free range method rather than for use at night as
protection against mosquitoes).

Flood Assistance

The respondents were asked about the assistance they received to deal with flood impacts. Most 74%
(310) reported that they did not receive assistance from other people. However, some 26% (107) relied
on assistance from other people. Of the latter group, assistance took the form of money 34% (33),
shelter 30% (33), and materials 2(24), and food items (e, 1%). In addition, many respondents 65%
(271) received assistance from organizations. A significant number 30% (125) reported that they did not
benefit from organizations. The main organizations that provide assistance during flood events were
identified as NGO/CBOs 41% (236), government agencies and departments 38% (219), and religious
organizations 20% (115).

The findings on floods in Bunyala in relation to household perceptions on increased intensity and
frequency of floods, the reasons for vulnetifpj and assistance provided to residents by other people
and institutions indicated are indicative of the coping and adaptation practices to deal with flood impacts.
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45 COPING AND ADAPTATIO N MEASURES

Generally, in dealing with vulnerability issueemence is
often made to coping and adaptation. The two terms appea
similar but mean different things. Warnet, al.(2007) defines
coping as shofterm actions to respond to immediate risk,
rather than adjustment to permanent threats. While the
UNFCCC (2007) defines adaptation as processes by which
communities or societies make themselves better able to dg
with uncertain features on more lorgrm basis. In general,
coping strategies, while addressing skierm situations, are
less likely to be suatnable than adaptation strategies, which
are longer term strategies.

Coping and Adaptation Practices

As discussed above, some respondents reported receiving

Coping vs. Adaptation

Coping: Shortterm actions to respond
to immediate risk, rather than adjustment
to permanent threats. Coping strategies
more often than not have longerm
negative effects.

Adaptation: processes by which
communities or societies make
themselves better able to deal with
uncertain features on more lortgrm

Adaptation strategies have loigrm
positive effects.

assistance from public and privateganizations in order to cope with flood impacts. Besides ttiping

mechanism, respondents also identified other coping and adaptation measures. Coping versus adaptation
strategies that were adopted are listed below. They reflect a combination of information obtained from

the household surveys, FGDs and KIIS.

Women reported adopted the following coping strategies to deal with the impacts of floods:

1T Engaging in manual | abor such as at construct.i

1 Engaging in petty trade (retail buying and selling of food andaumhitems sgh as cereals, tea

leaves, sugar, salt, cooking fat and second hand clothes);

1 Engaging in activities to earn extra income, such as manual labor and petty trade, were reported by

59 percent (211) of household survey respondents;

1 Migration, defined as tempary relocation, to camps and to the homes of relatives and neighbors

(29%, 104) living in safer areas;

1 Spending less money on household requirements 22% (78) such as spending less money on food due

to relief rations received from public and private orgaations;

1 Rationing of food by reducing the quantity and number of

meals for both children and adults;

9 Sale of household assets (5%, 17) such as mobile phones;

1 Withdrawing children from school to help with domestic chores (in any case during flood events

schools remain closed) and incoraarning activities such as fishing in flood waters; and

9 As previously discussed, the reliance on assistance from public and private organizations was also

part of the shortterm coping strategies of households.

The adaptdbn strategies highlighted in the FGDs and Klls included:

9 Planting trees around homesteads which helped with keep out water to protect houses;

9 Construction of houses with raised foundations, preventing damage to household and household

goods and decreasimipances of relocation;
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1 Purchase of land on higher grounds or, if do not own land, migration to land on higher grounds but
this option was viable only for economically weft households;

Changing income sources by entry into srsakle trade and fishing
Planting early maturing crops such as vegetables for food and income immediately after floods;

Strengthening food storage by use of traditional pots and gourds;

= =4 =4 =4

In the FGD with the youth on the North, participants expressed a different position andifah
the formation of groups (youth groups and community groups) that promote sharing of resources as
critical; and

1 Other important adaptation measure involved leasing of farm land in the Migingo area for growing
maize and sorghum.

As mentioned above, thMigingarea in Bunyala has high potential for agricultural production as it is
not perennially affected by floods compared to other parts of the study area. According to the KI|
informant from the Ministry of Agriculture, it is the only area where lasgale agricultural production

is possible with the potential for surplus food production to reduce food shortages and generate
incomes for households. However, exploiting the land which borders Siaya County is complicated by
lack of adjudication.

Althoudh already highlighted above, the FGDs showed that households understood that there were
clear reasons for adopting certain lotgrm adaptation strategies that helped household adapt to the
effects of floods, and could identify some of the strategies olegrly.For example:

1 In the FGD with women on the Southern side, participants thought that community members
thought it was more effective to respond to floods with long term measures such as planting trees
around homesteads and construction of housegwaisel foundations;

1 In the FGD with women on the North, participants emphasized the construction of houses on
raised ground within homesteads, purchase of land and migration to higher grounds

1 In the FGD with men on the Northern side, participants catesied changing income smes and
food storage important; and

1 In the FGD with the youth on the North, participants expressed a different position and identified
the formation of groups (youth groups and community groups) that promote sharing of resowsces a
critical.

Similarly, in a KlI, the informant from the Ministry of Agriculture observed that people may report or

talk about their ability (including individuals and communities) to cope and/or adapt based on

information in the public domain, includin@®i o bul |l et i ns, stories in news
community meetings, and public and NGO initiatives. This can happen by information trickling down to
households through projects being implemented in the area. For example, at the time of this writing

there was a project orree planting in the upper catchment of River Nzoia and in the Bunyala Hills to

deal with soil erosion being implemented by WKCD&FMP. There is information in the public domain on

dyke management and construction of a new set of dyfke a World Bank/Government of Kenya

funded project) The presence of these projects has created awareness among households that these are
measures that could help them deal with the impacts of floods, or help prevent the severity of floods.

In addition the key informant from WKCDD&FMP also argued that the implementation of the two
measures would effectively reduce the severity of flequzticularly the construction of dykes which is
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beyond the capacity of households and communities in the study ldosgever, if dykes are not
constructed, the pattern of negative impacts of floods would continue or worsen. Thus the
implementation of the structural flood management measures (particularly dams/ water reservoirs and
dykes) by either public or private ingttions would help strengthen existing adaptation practices by
households in Bunyala and enhance their resilience to flood impacts

Perception of Effectiveness of Coping and Adaptation Measures to Deal with Flood Impacts

The respondents were also askedoaib whether the coping and adaptation practices they used were
effective in helping them deal with the effects of floods. A significant propai@iéft 347) reported

that the coping (engagement in extra income earning activities, sale of household praeperit less

money on household expenses, and modified food consumption) and adaptation measures particularly
permanent migration were inadequate (neffective) while 15% (63) acknowledged some level of
adequacy (effectiveness). However, even for thepomdents to whom the coping and adaptation
measures were effective, 98% (298) noted that the measures were still not enough to deal with the
impacts of floods. In addition, 1% (3) reported that the measures had cost implications.

Some of the strategiesepceived as most effective included:

1 Engagement in extra income earning activities beside farming;

9 Location of homesteads and farms in raised areas 18% (66);

1 Shifting/ diversifying from farming to smadlale farming to fishing and snsalale businessesnd
1 Early planting of certain crops such as vegetables, beans and sweet potatoes.

These useful strategies are indicative of viable adaptation practices used by some households. While
some of the strategies perceived as least effective included:

1 Sale of hausehold property such as mobile phones and bicycles
1 Spending les money on household expenses;

1 Modified food consumption by reducing quantities and number of meals gefalt both children
and adults; and

1 Permanent migration) which requires huge sumsnudney for purchasig land and constructing
houses.

In regard to the coping and adaptation practices of households, participants in the men only FGD on the
Northern side reported that some households are better equipped and well prepared to deal with the
impacts of flods. The characteristics of such households include:

9 Households living in raised areas far from the river and dykes
1 Households who own boats for fishing and transport

1 Those who live near roacs
1

Households that are economically well off andncafford to migrate or by land and settle
elsewhere

=

Small size households with up to four membesd

1 Households with able bodied members
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They also identified households that arestjuipped and poorly prepared to deal with floods including:
Familieswith elderly members;

Families with disabled members;

Poor families and those with many disabled members;

Orphanheaded households;

Femaleheaded households;

Households living near the river banks and {lyimg areas such &iginga;

=A =4 =4 =4 -4 -4 4

Families with largenumbers of people, many houses and livestécthey will experience more
destruction and recovering is expensive;

=

The poor whose houses are muglalled and roofs made of reeds or grass thatched; and

I Households in which elders live alone.
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5.0 RESEARCH FIDINGS PART2

5.1 INDIGENOUS TRADITION AL KNOWLEDGE (ITK) A ND FLOODS

The study focused on ITK in the context of communities with high poverty levels. As was pointed out in
previous sections, many coping strategies are currently beingdiaad are often ersive (longterm

negative effects) further increasing household vulnerability. Local knowledge on rainfall and flood

patterns can provide insights into traditional coping and adaptation strategies and opportunities for

integration into interventions by pulland private institutions for lorterm livelihood sustainability.

Therefore, it was necessary to identifythe I8 vhi ch resi des in peopleds mem
orally to deal with natural disasters, such as floods. ITK can also provide ambf@anderstanding of

potential channels for communicating climate related information and adaptation options.

Custodians of ITK

The custodians of the ITK on rainfall and floods were reported as being mainly elderly men 64% (348)
and elderly women 31% 66). In addition, it was noted in all the FGDs that elders, both male and

female, possess ITK. The more youthful community members who engage in fishing were recognized to
possess ITK on fishing and wind (wind patterns/direction and its influence onahalality of fish).

ITK Techniques

The ITK techniques noted are divided into two categories: those used prior to flood onset, and those
used after floods to cope with flood impacts. People in Bunyala appeared to be highly knowledgeable or
at least aware DITK techniques used to predict rainfall. Participants in all FGDs identified examples of
how ITK was used to predict rainfall and floods. Regarding use of ITK after floods, the household
surveys results showed that, of those who used ITK, it was prignaséd for food storage.

Some of the ITK techniques identified during the FGDs are listed below:

ITK TechniquedJsed Priorto Flood Onset

1 The sighting of certain migratory birdsidgunguindicate onset of the rainy season
1 The sighting of a type of eagiéhwasi)ndicates onset of rainfall

1 Wind direction was indicative of various predictions, including:

Agundulows from North to South and indicates a dry spell

Ikhomablows from East to West and indicates a dry spell

Imbalaha, Nyauganda, Lugiigasfrom South to West and indicates rainfall onset

Imbugalows from East to West in December signaling a dry spell
1 Change in the color of water in the river, including foam and floating debris, indicates flood onset
9 The behavior of animals such as frogoéking at night in November) indicates flood onset

9 Dark clouds in the direction of Mt. Elgon indicates rainfall and flood onset
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1 Appearance of safari ants in homesteads and riverbanks/dyke indicates flood onset
1 Shedding of leaves by t@nmudoddree herald rains onset
ITK Techniques Used After Flood Onset:

Some of the ITK used after floods include:

1 Fishing in flood waterdish is plentiful in flood waters and fishing was done by men, women and the
youth in flood waters using traditional traps made of reethd sticks. The fish was used for both
household consumption and sale.

9 Traditional herbs and cowlung was burnt in open fireplaces to deal with mosquito menace that
affected both humans and livestock. Herbs are used to purify drinking water and cure hoabe
diseases.

1 FoodStorage/ Preservation:

- Maize and meat is dried and then staked on sticks above the fireplace for preservation through
smoking.

- Food preparation includes processing and treatment using traditional methods such as mixing
cereals (maie, beans and groundnuts) with ash in gourds and pots sealed with cow dung to
make them air tight.

1 Household Movement during Floods/ Temporary Migration:

1 ITK on flow of flood waters enables community members to know the locations of danger and
safetyzonesand the routes to travel for the safety of those affected.

1 Alternative Shelter: relates to skill in construction of shelter using natural materials such as grass,
sticks/branches of trees and reeds, and residing in homes of friends and neighbors.

1 Safety& Security: relates to informal arrangements by men and boys to patrol homesteads using
boats and canoes. In many cases men remained behind in homesteads to guard household assets
stored on the roof tops and in the eaves of houses.

Awareness and Use of KT

A majority of respondents reported a high level of awareness of the use of ITK techniques for predicting
the onset of rainfal{81%340) and flood$72%299). However, only about a third of responder{0%

123) reported using ITK to cope with floodBespite the seemingly high awareness and knowledge of
ITK, most respondent$86% 361) reported that they no longer use ITK to cope during and after floods;
and only a very small number of respondents reported being able to cope with floods better by using
ITK. Despite the lack of trust or use, there is still awareness of ITK usal/ 8% of respondents were
unaware of ITK

The households who use ITK to deal with the impacts of floods primarily do so as a means of food
preparation and storagé/9% 72). ITK was used to a lesser extent to determine where to move
households during flood even43% 39) and migratior§34% 31). Migration is defined as temporary
relocation, which takes place after flood onset. ITK is used in these latter two scenarios lwyirfigllo
traditional migratory corridors taking into account topography of the area.
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There were several reasons individuals reported
for not using ITK, including lack of access to ITK POTENITAL belEs ORI 1K
(48% 131), reliance on modern forecast35% Alternative shelter: relief camps or the
97), and lack of trust inTIK (24% 65). Upon homesteads of relatives and friends in non
further investigation it became clear that ITK flood prone areas
techniques were generally not thought of as usef
with abouthalf of participants reporting no ‘ Ao F

corridors taking into account topography of
usefulness of ITK whatsoeve#9% 200) and only I e N e N e U A LT
avery smalhumber reporting being able tcope household. Make sure tostinguish difference
with floods better by using ITK7% 27). between alternative shelter, migration and
safety and security

Migration: following traditional migratory

However, nformation from FGB and KIIS
demonstrated that some individuals were aware (QERSEUENAT RN\ AET U glploRigE R

ITK uses. One example discussed wasw ITK household and community members are safe
was used to open up drainage channels to speedSRUEISIIEE VIR U Ty

the flow pf flood waterstowa_rd Lake yictoria by Storage of food: using traditional pots,
community membersa practiceorganizechy work It Rt R T R R e E A
parties calleasilabalahandcoordinated by village EESElERNETA e T MOIISE: RN
elders. But this is no longer practiced. As a result
blocked drainage channels in the study area havg
not been opened ugherebyexacerbating flood

Healthcare: use of herbs to manage and tree
human and livestock diseases

water retention. Flood prediction : (for example, what you
) could place here is a statement like: monitorir
Changes itUseof ITK Measures changes to weather pizrns and the

o i . environment to predict when rains and floods
The findings show that despite the perception tha e E e R R Rt o

there have not been significant changes in the usERIIERERIERIEe)
of ITK in Bunyala, when asked about past and
present use of ITK as a means to dealhwfibods;
some differences were found (Figure 7). In
addition,25% (104) of theespondents claimed
that ITK is no longer used at all as a technique to
cope with floods.

Decisions on assets: prioritizing assets for

immediate use and items to be léfehind in
homesteads or discarded

The study also found that, historically, ITK was mainly used in storage of76861296), flood
prediction(66% 258), migration62% 240), alternative sheltgi38% 149), safety and securi36%

140) (safety of people and security of belongings irhthreesteads/villageg)nd healthcare (traditional
medicine for management and tre@nt of illnesses/diseases that affect human and livegi@#zk} 1). It

is interesting to note that although ITK was seen to be used significantly in the past for preserving safety
and security, whereas it is hardly used for this purpose today. ITK wasqusly used and is still used

about the same amount for alternative shelter and storage of food. Current and past use of ITK was
seen to be minimal for flood prediction and healthcare (Figure: 7).
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FIGURE 7: CURRENT AN D PAST USE OF ITK
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Uses of ITK to Deal With Floods

The respondentsn the household survey identified some reasons for the changes in use of ITK including
the following:

1 Impact of modern education65% (258)
Lack of transfer of ITK from the older to younger generatio68% (241);

1

1 Low level of accuracy of ITK2% (208)

1 Negative attitudes by the younger generatiodd% (163);
1

Contradictory and sometimes competing information from government agencies and other external
organizations 28% (111);

Climate change30% (119);

Low level of accuracy29% (116);

Use of modernforecasting method<7% (67);
Lack of trust in ITK experts4.3% (17); and

= =4 =4 =4 =4

Association with witchcraft3% (10).

The views expressed above were corroborated by information provided by FGD patrticipants, who
observed that:

1 ITK has been igpred by the presengeneration;

1 There is a generational gap between the youth and elders who possess ITK on rainfall and floods
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1 The population of the elderly who possess ITK has declined and they have also isolated themselves
and are selfish in sharing knowled§efor exanple, during hardship the elders would rather
exchange their knowledge for money;

1 Technology has denied the old men and women the chance to exercise their ITK;
1 The meteorological department has discouraged lamg

1 There is lack of respect for the elderly ybyounger community members which limits
intergenerational transfer of ITK.

Despite the seemingly negative perceptions of trust in and use of ITK that came from the household
surveys, the FGDs and Kills indicated that a reasonable number of people atitliatif trust and use
ITK for dealing with floods events.

One Kll informant who is an ITK expert observed that he provides flood prediction information to the
area chief/assistant chief and to the community members at public gatherings. He reportsontieat

people listen but those who do not, regret later and recognize his earlier warnings. He also observed
that his elder son who has gone to school has integrated modern education and ITK and is now more
knowledgeable than the father. The informant wishe could get similar education to improve his

practice. According to this particular informant, the continued trust in ITK in the community is

supported by invitations received from primary school teachers at Busagwa and Buhoba primary schools
where he wlunteers teaches pupils about rainfall, floods and wind patterns in Magomii@eation to

pupils in classes four, five, six, seven and eight. He also volunteers to mentor children to learn about
ITK.

Another KII informant from the Ministry of agricultarmentioned that some aspects of ITK informs
one critical adaptébn practice for food securitythe planting of fast cropgnainly beans, cow peas and
sweet potatoeyimmediately after flood waters reced&his is done for botthousehold consumption
andsale.

Institutions and ITK

The respondents were asked about their perceptions on use of ITK by institutions to deal with floods.
Many respondenté63% 265) observed that public and private institutions do not use ITK in their
interventions, while 15% (61gported that institutions used aspects of ITK. For example, one KiI
interviewee observed that officers in the Ministry of Agriculture in Bunyala use ITK only in crop
production during extension.

In order to address the challenges to use and integrateihi& institutional interventions, participants
in all the FGDs observed the need for:

1 Scientists to work with and consult ITK experts and to involve the community in research to
enhance acceptability and success in implementation.

1 The government to put irplace policies where the elderly with ITK are acknowledged and even
compensated monetarily.

1 Modern climate forecasting should consult local ITK experts to improve presentation of climate
information for public dissemination.
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5.2 GENDER AND FLOODS

Gender ad Livelihoods

While women and men both engage in crop production as a primary livelihood activity, among men, this
activity is supplemented most commonly with livestock keeping and fishing, whereas for women it is

supplemented mostly with petty trade. Amg youth, fishing and petty trade dominate for males and
females, respectively. All four groups participate about equally in formal employment (Figure 8).

FIGURE 8: GENDER ROLES IN LIVELIHOOD ACTIVITIES

Household DecisiofMaking

The household surveysel informant interviews and focu
group discussions repeatedly revealed that men were th @RV IR SNVIF-W" (-8, Rlo) [ KWy
primary household decision makers, with few cases citingie R R RN R ]\ B QU SRR
women as playing a part in contributing to household participant from Western Kenya
decisions. Women wereeported to contribute to less Community Driven e

than a third of the decisions on livelihoods activities, landieiatub L el
ownership (generally in Kenya land title deeds are in the FTREES (HNEIRID S I )
names of men who own and decide on the use to which

land is put) and how to respond to floods (Figure 9).

As discussed above, although wamdo have some freedom to own livestock and often engage in-small

scale farming activities slightly more than men (other than the staple crops maize, sorghum, and beans;
women also have their own vegetable kitchen gardens) tlweyot have control of thedecisions and

income associated with these activities. For example, women can own livestock but they have to consult
men, wusually their husbands, for permission to se
can farm but mayot keep the money, smmen are moreresource qui ppedo6 (KII from WK
Since farming is the main livelihood activity, this demonstrates the low level of datialang power

women have. Since it was found that women typically do not own land they have little say iardecisi

on how to use that land. This situation echoes whatursin Kenya, where nationally, women account

for 5% of registered land holders but contribute over 80% of the agricultabalr force, 64% of

subsistence farmers, and produce approximately 60fdrotderived income. There are huge disparities
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