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FOREWORD

The effects of climate change are manifested in Vihiga through delayed onset of the rains, erratic
rainfall patterns and prolonged dry spells. These affects livelihoods upon which many residents
depend such as crop failure and post-harvest loses, increased frequency of insect pests, which
leads to reduced agricultural productivity. Increase in disease vectors such as mosquitoes also
presents a huge burden on human health through diseases such as malaria. Impacts of climate
change in the county are by anthropogenic activities such as unsustainable exploitation of natural

resources, degradation of water catchment areas and deforestation.

For the county to efficiently address the impacts of climate change, a coordinated approach
anchored within a legal framework has to be embraced. In line with Kenya’s Climate Change
Act, 2016 and the National Climate Change Action Plan, 2018-2022, the County Government of
Vihiga enacted The Vihiga County Climate Change Policy 2022-2027, The Vihiga County
Climate Change Fund Act, 2019 (Amended 2021). Based on the Act, the County Government

dedicates 2% of her budget into a fund for climate change response.

For Participatory Locally-Led Climate Action, governance structures have been established at
ward and county level. They include: The Vihiga County climate change steering committee
comprising of County Executive Committee Members of line departments and other
stakeholders. Chaired by the governor the steering committee provides strategic leadership to
county’s climate response. The Vihiga County Climate Change Planning Committee (comprising
of the county directors and chief officers from climate change line departments) is established to
provide technical co-ordination for climate action. In addition, the Ward Climate Change
Planning Committees in all the 25 wards are established and trained to facilitate community-led
climate action planning and implementation. All these structures are coordinated by the
Directorate of Climate Change which coordinates implementation of the county’s climate change

programs.



This Participatory Climate Change Risk Assessment (PCRA) is an approach that enables
communities to identify the climate change hazards, their impacts and propose practical solutions
for evidence-based county Climate Change Action Planning and implementation. The approach
provides information regarding historical, current and future climatic scenarios and evaluates
their implication to livelihood systems while examining the existing drivers of vulnerability.
PCRA aims to inform the most effective sector-specific strategies to strengthen the community’s
resilience against the identified climate hazards. This first PCRA process is a pilot supported by
the National Treasury and the Financing Locally Led Climate Action (FLLoCA) Program and is
one of the requirements for accessing County Climate Resilience Investment (CCRI) Grants

under FLLoCA.

Based on the findings of the PCRA process, the County Government of Vihiga shall prioritize
strengthening climate change governance framework, mainstreaming climate change activities
into all sectors and strengthening capacity to monitor and report climate actions across the
sectors both at the county level and at ward level. Furthermore, enhancing climate information
services and early warning systems shall be prioritized to reduce the impacts of climate change
among the communities in the county. The County shall also prioritize to upscale implementation
of climate resilience projects with emphasis on restoration of degraded ecosystems,
strengthening livelihoods through climate smart agriculture, soil and water resources

conservation, water storage and distribution.

Guided by the PCRA, a Climate Change Action plan shall be developed to give specific
guidance on the response to the identified climate impacts. Through collaborative and
coordinated climate action, Vihiga County seeks to achieve Sustainable Development Goals,
contribute towards attainment of Kenya’s Vision 2030, contribute towards Nationally
Determined Contributions (NDCs) and foster socio-economic development for improved

livelihoods of the residents of Vihiga.

Hon. Dr. Wilber K. Ottichilo, (E.G.H)
Governor, Vihiga County
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EXECUTIVE SUMMARY

The Vihiga County Participatory Climate Change Risk Assessment (PCRA) was carried out
between April and December 2022. The objective of PCRA is to guide the county in the
identification of the climate risks and hazards with their associated impacts in order to inform
climate change action planning; integration of climate issues into the County Integrated
Development Plan (CIDP) and the National Climate Change Action Plan. The PCRA is also one
of the conditions for accessing the Climate Resilience Investment Grant from the National
Treasury’s Financing Locally Led Climate Action, (FLLoCA). The PCRA report documents

prevalent climate risks, sources of vulnerability and the prioritized adaptation response actions.

The process of implementing the PCRA process involved: Formation and training of the
Technical Working Group, stakeholder’s analysis and mapping, community engagements at ward
level, collection of historical, current and projected data of local climatic patterns,
socio-economic conditions and vulnerability analysis, conducting county level workshop on

climate change risk assessment as well as final report writing.

The Climate Risk Assessment revealed that about 70% of the residents of Vihiga primarily
depend on low-input rain fed agriculture, and with the frequent changes in rainfall patterns, most
households that depend on agriculture are exposed to the impacts of climate change.
Furthermore, women constitute the highest sector (60% household and 40% hired) portion of
laborers in the agricultural (ASDSP,2014) which further makes them more vulnerable to the
effects of climate change. Impacts of climate change are compounded by human activities such
as: cultivating on sloppy areas, overstocking, overgrazing and unsustainable exploitation of

natural resources.

The main climate hazards identified in the county are prolonged dry spells, erratic rainfall
patterns, flash floods, emerging pests, vector borne diseases and noxious weeds, environmental
degradation (soil erosion, gully erosion, destruction of water catchment, landslides), and
hailstones. Lightning was also experienced in some areas. For each season, episodes of extreme
rainfall have been observed as indicative of risk of floods and flash floods as well as destruction

of crops have become more common.



The total annual rainfall trends depicted a decrease, which will continue in the future
(2020-2040) for the long rainy season, while the short rainy season will be characterized by
enhanced rainfall. For both seasons, projections show an increase in rainfall for the period
2041-2060. The annual mean temperature trends show temperature increase for both seasons in
the past and in the future. The short rainy season will remain slightly cooler (KMD, 2020),
whereas the number of consecutively dry days occurring within a season are about one week and

are likely to increase which is an indicator of low precipitation.

Impacts of climate hazards such as soil erosion, landslides, rock falls and gully erosions are more
common in sloppy areas of the County in Emuhaya, Vihiga and Hamisi Sub counnties and
mostly in Hamisi Sub County (Tambua and Jepkoyai),. The Maragoli Hills slopes are exposed to
soil erosion and rock falls due to steep slopes and human activities. Homes and Farmlands near
water sources were also vulnerable to floods and flash floods resulting from instances of excess

rainfall.

Impacts of climate change in the various sectors were identified and response actions prioritized.
Adaptation strategies for water sector include conservation and restoration of water catchment
areas and wetlands, promotion of rain water harvesting, afforestation, improved drainage and
Integrated water management sources and their catchment areas as well as investment in climate
resilient water storage and reticulation infrastructure. In agriculture, identified strategies include
promotion of climate smart agriculture, diversification of livelihoods, strengthening extension
services, soil and water conservation and regulation of human activities in riparian areas. Other
strategies in Agriculture include integrated pest and disease management to be achieved through
establishing crop pest and disease surveillance and capacity building and promotion of

insurances.

Prioritized response strategies for environmental conservation include: afforestation and
reforestation, protection of fragile ecosystems, awareness raising, capacity building and storm
water storage. County physical planning was proposed to be undertaken to guide settlements and
land use for optimize (optimum) returns on land resources. Storm water control and conservation
infrastructure was proposed as promotion of clean and renewable energy at both institutional and

household level.



Strategies proposed for addressing climate related disaster risks include: development of Early
Warning Systems and enhancing dissemination of weather/climate information, strengthening
disaster risk management planning and institutional framework, contingency planning and
capacity building, strengthen response capacity, pest surveillance, strengthening extension
services and resource mobilization as well as installation of lightening arrestors in strategic

public institutions.
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DEFINITION OF TERMS

Climate Change

Adaptation

Adaptive capacity

Global warming

Greenhouse gases

Mitigation

Resilience

Vulnerability

Change in the climate system that is caused by significant changes in the
concentration of greenhouse gases due to human activities, and which is in
addition to the natural Climate Change that has been observed during a
considerable period.

Adjustment in natural or human systems in response to actual or expected
climatic stimuli or their effects, which moderates harm or exploits
beneficial opportunities.

Ability of systems, institutions, humans, and other organisms to adjust to
potential damage, take advantage of opportunities, or respond to
consequences.

Observed or projected gradual increase in global surface temperature. It is
one of the consequences of Climate Change.

Gases that absorb and emit radiant energy within the thermal infrared
range. The main GHGs measured in a GHG inventory are, carbon dioxide
(CO2), methane (CH4), nitrous oxide (N20), per-fluorocarbons (PFCs),
hydro-fluorocarbons(HFCs), sculpture hexafluoride (SF6) and nitrogen
tri-fluoride (NF3).

Human interventions to prevent or slow down atmospheric GHG
concentrations by limiting current or future emissions, and/or enhancing
potential sinks for greenhouse gases.

Capacity of social, economic and environmental systems to cope with a
hazardous event, trend, or disturbance.

Propensity or predisposition to be adversely affected. It encompasses

sensitivity or susceptibility to harm, and lack of capacity to cope and
adapt.
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LIST OF ACRONYMS AND ABBREVIATIONS

ADSW
ALVs
CBOs
CCAP
CCF
CCRI
CFA
CGV
CIDP
CSA
CSO
DNMP
ECDE
GIS
HHs
ICT
KCB
KFS
KIHBS
KMD
KWS
MAM
MD
mm
NDCs
NEMA
OND

Anglican Development Services Western
African Leafy Vegetables

Community Based Organisations

Climate Change Action Plan

County Climate Change Fund

County Climate Resilience Investment
Community Forest Association

County Government of Vihiga

County Integrated Development Plan
Climate Smart Agriculture

Civil Society Organizations

Division of National Malaria Programme
Early Childhood Development Education
Geographical Information Systems

House Holds

Information and Communication Technology
Kenya Commercial Bank

Kenya Forest Service

Kenya Integrated Household Budget Survey
Kenya Meteorological Department

Kenya Wildlife Services

March, April and May

Managing Director

Millimeters

Nationally Determined Contributions
National Environment Management Authority

October, November and December
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PCRA
PWD
SHGs
SOFDI
TVET
USD
WG
WRA
WRUAs

Participatory Climate Risk Assessment

Persons with Disability

Self Help Groups

Sustainable Organic Farming Development Initiative
Technical and Vocational Training Colleges

United States Dollars

Working Group

Water Resources Authority

Water Resource Users Association
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CHAPTER ONE: BACKGROUND AND CONTEXT

1.1 Background of Vihiga County

1.1.1  Position and Size of Vihiga County

Vihiga County is located in the Lake Victoria Basin in the Western Kenya region. It lies between
longitudes 34°30° and 35°0° East; latitudes 0° and 0°15° North. The county borders Nandi County to
the East, Kisumu County to the South, Siaya and Kakamega Counties to the West and North
respectively. The County covers an area of 563.7 km?” and has five Sub Counties namely: Emuhaya,
Hamisi, Luanda, Sabatia and Vihiga. The County Fact Sheet is annexed for more details
concerning the background and Context of Vihiga. The position of the five sub counties and the

neighboring counties is shown in figure 1 below.
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1.1.2  Socio-Economic Characteristics

The main economic activities in Vihiga county are small scale subsistence farming, cottage
industries, tea farming, wholesale and retail trade, quarrying and artisanal mining. The overall
poverty index for Vihiga County is 38.6 %t (KIHBS 2015-16) against the national index of 33.4
percent. The food poverty index is estimated at 30.2 %, while extreme poverty is estimated at 7.6

%for the County.

1.1.3  Energy, Transport, Infrastructure and ICT

Energy Infrastructure and ICT sectors are critical enablers of development and are indicators of
climate change resilience. The county has 1,058.2 km of road network with paved roads making up
16.6 per cent of the road network. Bitumen, gravel and earth surface covers a length of 201.5, 373.7
Km and 483 km, respectively. Urban and rural households’ access to electricity is at 12 % and 7.0
%, respectively while firewood (at 82 %) constitutes the main source of cooking fuel. These points
to the need for investing in clean energy as well as enhancing rural electrification programme

(Vihiga CIDP 2018-2022).

1.1.4 Education and literacy

Vihiga County has a literacy rate of 82.1 %, slightly higher than the national literacy rate of 81.5 %.
The number of primary schools is 475, Early Childhood Centres (ECDESs) are 852, Adult learning
centres 107 and technical and vocational training centres (VTCs) 35 and one University - Kaimosi

Friends University (Vihiga CIDP 2018-2022).

1.1.5 Agriculture

The average farm size in the county is 0.4 ha for small scale and 3 ha for larger farms. 98.7 % of the
arable land is under farming, mostly subsistence, while 1.3% is under housing. The main cash crop
grown in the county is tea which is under 1,530 Ha. Food crops grown include maize, beans,
bananas, sweet potatoes, and vegetables produced under rain-fed agriculture. The main livestock
kept include Zebu Cattle and cross- breeds of dairy cattle. Aquaculture is taking root in the county
with about 1200 fish ponds (Vihiga CIDP 2018-2022)

1.1.6  Health Services

The County has one referral facility, 18 health centers, 32 dispensaries and 34 private and

mission-based facilities. The major causes of morbidity are cancer, malaria, HIV/AIDS related
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illness, upper and respiratory infections and accidents. HIV prevalence rate is 4.7 %compared to the
national 5.7 %, whilst malaria prevalence rate is 33.4 %. Malnutrition among children is manifested

by 14.8% being underweight, 28.4 % stunting and 2.6 %wasting (Vihiga CIDP 2018-2022).

1.1.7  Water, Environment and Natural Resources

Households’ access to piped water is at 2.8% while 53.1% rely on protected springs. The area under
forest cover is 12%. The average volume of solid waste generated annually is 30,000 tonnes and
there exists a huge potential for re-afforestation and afforestation, expanding water supply and

sustainable waste management.

1.1.8  Youth gender sports and culture

The number of children with special needs in Vihiga County is approximated to be 443 males and
422 females. There are 29,553 PWDs, 1 correctional/rehabilitation facility, 5107 registered Women
groups, 2657 youth groups and 7192 SHGs.

There exist two cultural centres in the County namely: Mungoma caves and Nganyi Shrines and 6
community resource centres. Social safety programmes by the County include distribution of
Agricultural seeds and improved dairy breeds, free maternal and infant health services, bursaries

and scholarship programs.

1.1.9  Trade, Industry, Mining and Tourism

The county boasts of a wide range of natural resources such as granitic rocks, gold deposits, sand
and murram. Artisanal gold mining, sand and murram harvesting are practiced in the county.
Feasibility for establishment of a granite factory is in progress. There are 146 trading centres in the
county, 30 hotels and restaurants, 7 tourist attraction sites, 1 tourist class hotel and 1 factory. The

unique and diverse landscapes in the county present a huge potential for tourism activities.

1.2 Policy Context

The Paris Agreement was adopted in 2015 with aim to strengthen the global response to climate

change by keeping a global temperature rise this century below 2 degrees Celsius above



pre-industrial levels. The agreement provides the policy framework at global scale within which
countries are expected to address climate change through facilitating climate finance, technology
exchange and collaborations for capacity exchange. The Agreement requires counties to set and

periodically report their NDCs for effective tracking of climate action at national and global scales.

At the national level, the National Climate Change Framework Policy (2018) and the Climate
Change Act, 2016, guides climate response actions. The Act provides for the development,
management, implementation and regulation of mechanisms to enhance climate change resilience
and low carbon development for the sustainable development in Kenya. To achieve these, the act
establishes governance structures (Climate Change Steering Committee and the Directorate of
Climate Change) and guides climate change action planning. The Act is currently under review to
provide a framework for exploration of carbon markets. A fund for climate change is established
under Section 25 of the Act. National Climate Change Action Planning is undertaken in a 5-year
cycle. Part IV (Section19) of the Act requires county governments to mainstream climate change in

performance of their functions,

This PCRA Process is anchored on the Vihiga County Climate Change Policy 2022-2027. Section
5.1.2.2 of the policy provides that the County shall undertake Climate Change Action Planning,
Risk Assessment, Vulnerability Assessment and Adaptation planning for effective implementation
of climate actions. Furthermore, The Vihiga County Climate Change Fund Act, 2019 (Amended
2021) guides county climate change budgeting and governance. The Act commits the County
Government to set aside 2% of the County Budget into a special fund; specifically to be used for
climate change programs coordination and implementation. Hence this climate change risk

assessment will form a basis for evidence-based climate response.

1.3 Purpose of the PCRA Report
The Participatory Climate Risk Assessment report identifies major climate risks, sources of

vulnerability and priority adaptation actions to address the identified risks. Through the PCRA
process, communities identified climate change hazards in their wards, impacts of the hazards and
prioritized response actions for documentation and incorporation into the county Climate Change

Action Plan (CCAP) and the County Integrated Development Plan (CIDP). PCRA is also one of the



conditions for accessing the Climate Resilience Investment Grants from the National Treasury’s
Financing Locally Led Climate Action, (FLLoCA). Climate change programs and projects by
various actors including government agencies, Civil Society Organizations (CSOs) and Private
sector in the county shall be guided by the county climate change action plan to be developed based

on this report. Therefore, PCRA is a basis for locally-led climate change action planning.

1.4  The Vihiga County PCRA Process
As described in the PCRA guide, and summarized in Table 2, the PCRA was implemented through

8 main steps. These are: Formation of the technical working group; training of the technical
working group; mapping of stakeholders; preparation for community engagements; conducting
participatory risk assessment at ward level; preparation of ward level risk assessment reports; data
analysis and preparation for county level multi-stakeholder workshop; multi-stakeholder climate

change risk assessment workshop and final report writing as detailed in the section below:

Table 1: PCRA Process

Step Activity D(‘g:;is‘;“
Step 1: Constitution of the TWG 2
Step 2: Training of the Technical TWG 3
Step 3: Stakeholder Mapping 1
Step 4: Preparation for Community Engagements 3
Step 5: Ward Based engagements on PCRA 15
Step 6: Data Analysis and Preparation for County Level Workshop on PCRA 10
Step 7: County Level Workshop on PCRA 3
Step 8: PCRA Report 21
Total Number of days 58

Step 1: Creation of the Technical Working Group
With a membership of 11 members drawn from diverse Sectors, the County Chief Officer in Charge

of Climate Change constituted the technical working group (TWG) in April 2022 through
appointment. Considerations for appointment to the technical working group included:
representatives of climate change related sectors such as environment, water, agriculture and

gender. In addition, individual’s commitment to create time for the project, knowledge, skills and
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experiences relevant to the task among others was also considered. Those appointed to the
committee included the county directors and technical officers in charge of Climate Change,
Technical and Vocational Education, Gender and Social Services, Crops Development, Livestock
Production, Public Health, Water and Sanitation. The County Director of Meteorology and a Civil

Society Organizations (CSOs) representative were also incorporated into the technical working
group.

This technical working group was supported by a consultative group which provided guidelines
throughout the entire process. The wider group had membership drawn from the Ward Climate
Change Planning Committees, County Disaster Management Unit, Economic Planning, County
Climate Change Steering Committee and County Climate Change Planning Committee, National
Government agencies such as National Environment Management Authority and Kenya
Meteorological Department, Members of the Civil Society organization, academia and members

from the communication and finance departments.

Step 2: Training of the Technical Working Group
The TWG was trained for three days on the PCRA process. The training involved understanding of

the process, its relevance in development planning and implementation and how each step of the
PCRA process should be conducted as described in the PCRA guidance templates. The training was

coordinated by the director in charge of climate change, an expert from the national treasury

supporting the process and a climate change practitioner from a CSO in Makueni.

Picture: 2.1: Training of the Technical Working Group in Vihiga in May 2023.



Step 3: Stakeholder Identification and Analysis
The stakeholders were identified by the TWG during the training session. They broadly identified

Individuals/organizations formally responsible for climate action and building resilience, those
involved in climate action and responses to climate impacts; those with knowledge and expertise
relevant to climate adaptation and building resilience and community representatives and those

impacted by climate change. Table 2 below summarizes the analyzed list of stakeholders.

Picture 2.2: Task Team Consultative meeting to identify stakeholders



Table 2: Stakeholder mapping and analysis summary

High Influence, Low Interest High Influence, High Interest

e Commercial Banks (KCB, Equity Bank) | e CECM —Environment, Water, Energy and Natural Resources
e Chief Officers - (Water & Sanitation; | @ Chief Officer (C.O) —Environment, Energy and Natural Resources
Gender, Youth, Culture and Sports; | @ County Directors: Climate Change; Environment, Energy and Natural

Physical Planning, Lands and Urban Resources; Meteorological —Services; Public Health; Crops
Development; TVET, Transport and Development, Economic Planning; GIS; Water and Sanitation; Public
Infrastructure) Participation; and Social Services

e County Directors: TVET, Social | e Vihiga County Climate Change Planning Committee
Services, Finance Disaster Management, | @ Civil Society Organizations (ADA Consortium, ADS Western, Nature
Transport and Infrastructure) Kenya,)

e Kenya Forests Service and Kenya Wildlife Service

e National Environment Management Authority (NEMA)

e Vihiga Municipal Board

o County Environment Committee (CEC) members

Low influence, Low Interest Low Influence, High Interest
e Communication Officers e Environment officers
e Secretarial staff e Sub County Water Officers

e Ward Climate Change Planning Committees
e Members of Academic and Research Institutions (e.g. Kaimosi
University, Kibabii University, Masinde Muliro University)

Facilitators of scientific and statistical information processing and management such as the GIS
team, the Meteorological, Social and County Planning Departments were also considered. The
stakeholder analysis was conducted to categorize the stakeholders based on their interest in climate

action and of their interest and influence over climate action implementation processes.

Step 4: Preparation for ward level engagements
Using local radio stations, the Climate Change Unit sensitized the citizens about the upcoming

climate change risk assessment exercise while the ward administrators mobilized participants.
Given the small geographic area of the county, the TWG adopted a process where the wards were
engaged in clusters of 2-3 wards per venue per day giving consideration to proximity to each other
as well as common climate change challenges. The identified community participants were
mobilized through the office of the respective ward administrators and the ward climate change
planning committees. Programs, engagement tools and other materials relevant to the community
engagements were prepared in advance. These materials include: the program, community guiding
questions and the note takers feedback forms. The technical working group took 3 days to prepare

for ward level engagements.



Step 5: Engagement of Communities at Ward Level on PCRA
An average of 15-20 participants were mobilized from each of the wards in line with the

mobilization criteria stated above. For effective deliberations, 15 participants or slightly less were
found to be a more ideal number for group discussion while 25 were too many to accord majority
an opportunity to participate. In addition to the members of the Ward Climate Change Planning
Committees, the mobilized participants consisted of people with varied livelihoods such as farmers
and traders, marginalized, youth and PWDs. Other participants included ward agriculture officers,

ward administrators, foresters and other technical officers with ward level mandate.

In the first session of the community meetings, all the 2-3 wards clustered were jointly taken
through an introduction session. The introduction session covered the significance of the PCRA
process, overview of climate change trends followed by explanation of the process and its
application in the county planning and development cycle. The participants were then segregated
into their respective wards where member of the technical team and note taker was assigned. The
process took one cluster per day and it took the Technical WG 15 working days to cover all the 25
wards. The process was slowed down by the 2022 general elections and the subsequent transition

processes in the county.

The community engagement meetings started by sketching climate hazards and community assets
map. Thereafter, the climate change risk assessment tools were administered to determine the main
hazards, prioritize them, identify vulnerabilities, local response actions and propose adaptation
strategies. The outputs of this process were identified and prioritized key climate change risks and

hazards and their respective response measures.

Step 6: Data Analysis and Preparations for County Level Participatory Climate Change Risk
Assessment
The information gathered from the wards was processed using the GIS software and presented in

reports depicted risks in both spatial and attribute data, capturing the main hazards and prioritized
actions per ward and at the sub county level. This was followed by one-day meeting of technical
committee to develop the workshop program and share responsibilities among team members as
well as agree on the workshop execution strategy. The County Director for Meteorology prepared

an overview presentation on historical, current and projected climate scenarios for the county while



the County Director for Economic Planning prepared presentation on the socio-economic status of
the county. The Directors in charge of Geographic Information System and Climate Change jointly
prepared the prevalent climate hazards and their geographic distribution in the county. A concept
for the workshop was then developed which detailed the background of the exercise, objectives,

program and list of invitees.

Step 7: County Level Workshop on Participatory Climate Change Risk Assessment
A 3-day workshop was held from 12" to 14™ October 2022 aimed at validating the findings from

the wards and have the multi-stakeholders incorporate their views into the Vihiga County PCRA
process. The workshop had 55 participants who included the PCRA Task Team, government
officers from relevant line departments such as water, agriculture, environment, climate change and
public health; representatives of Civil Society Organisations implementing climate change related

projects; academia; community representatives among others.

During the workshop, the participants were introduced to the general overview of the county
followed by the current and projected climate change scenarios. This presentation was followed by
identification of climate change hazards, which was compared to the hazards that had been
prioritized by the wards and followed by updating the hazard maps from the wards. The participants
prioritized the hazards, response measures as well as drivers of climate change vulnerability. The
wards were clustered into sub-counties due to similarity of livelihoods pursued as well as for

exchange of knowledge.
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Picture 3: County Level Workshop on PCRA process

Step 8: Participatory Climate Risk Assessment Report
The team developed a participatory climate risk assessment report by consolidating the information

gathered throughout the risk assessment process. It took about 1 month cumulatively to develop a
draft report, which was consolidated by the director in charge of climate change. The technical

expert contracted by the national treasury provided the necessary backstopping and review of the

report until final draft was developed.
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CHAPTER TWO: VIHIGA COUNTY CLIMATE HAZARD PROFILE

2.1 Current and Historical Climate Hazards and Trends

Vihiga’s climate is characterized by two distinct rainy seasons: long rains which falls between
March, April and May (MAM), and short rains falling between October, November and December
(OND), respectively amounting to between 1700mm and 2000mm annually, (Sagero et.al. 2018).
The MAM rainfall has a decreasing trend while OND had an increasing trend (Wakachala et al.
2015).

The main climatic hazards in Vihiga County are erratic rainfall patterns, prolonged dry spells,
excess rainfall especially for the short rainy season, and increased prevalence of pests, diseases and
invasive species. In addition, hailstorms and lightning have increased in frequency and intensity.
Historical monthly temperatures in Vihiga show that January is the hottest month while July is the
coldest (Figures 3&4). The long rains season (March- May) is slightly wetter than the short season
with projected general increase in rainfall. (Vihiga County Climate Risk Profile, 2021).
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Figure 2: Long rainy season’ and ‘Short rainy season’ Historical Trends (KMD, 2021)

12



The spatial variation in rainfall and temperature in the county is minimal due to the small
geographical area of the county. The current climate supports a variety of crop farming such as tea
as a cash crop albeit on smallholder farms while maize and beans are grown mainly for subsistence.
Other crops grown are bananas and horticultural crops such as African leafy vegetables (ALVs) and
kales. Livestock rearing in the county include chicken, goats, sheep and cattle on small scale.
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Figure 3: Historical mean monthly temperature and precipitation in Vihiga County, (KMD 2021)

Historical mean monthly temperature and precipitation (average 1985-2015) in Vihiga County. Bars
represent mean monthly precipitation, whereas red and blue lines represent maximum and
minimum mean monthly temperatures, respectively.
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Figure 4: Annual mean temperature trends for the long rainy and short rainy seasons in
Vihiga in the past (1985-2015), (KMD,2021)
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2.1.2  Precipitation and temperature trends in Vihiga county

In generating this profile, we assessed past trends and future projections of precipitation and
temperature, and predicted related hazards from these two variables. These hazards included
extreme hydrological events like flash floods, droughts, moisture stress, heat stress, and changes in

the start and length of the growing seasons.

From the meteorological data and interactions with communities, trends relating to rainfall and

temperature were:

e The start and end dates of the rainy season have been changing and becoming less regular
across the county leading to shifts in the start of the growing season. For each season, heavy
precipitation events of extreme rainfall for at least 5 consecutive days were recorded which

is indicative of risk of floods and flash floods.

e The total annual rainfall trends showed a decrease of the precipitation in the past which will
continue in the future (2020-2040) for the long rainy season. During the short rainy season,
the rainfall will increase. In both cases, projections show an increase in rainfall for the
period 2041-2060. The annual mean temperature trends show an increase of temperature for
both seasons in the past and in the future. The short rainy season will remain slightly cooler

(KMD 2020).

e The number of consecutively dry days occurring within a season, are about one week and

are likely to increase which is an indicator of low precipitation.

The annual mean temperature has been generally rising from 24°C historically to 26°C and this

increase is for both seasons resulting from the global warming.

2.2 Exposure and vulnerability profiles of the county

The main climatic hazards in Vihiga County are erratic rainfall patterns, prolonged dry spells,
increased pests and diseases. Temperatures have generally increased while hailstorms have
increased in frequency and intensity. The effect of these hazards include: floods and flash floods,
soil erosion, reduced soil fertility, environmental degradation, increased pests and disease,

landslides, increased number of continuous dry days within rainy seasons.
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Vulnerability is determined by the people’s livelihoods and the resources available to enable them
cope with the hazards or their impacts. Several factors compound the impacts of climate change and
variability, and at the same time curtail communities’ abilities to cope with these impacts:
reductions in agricultural land area, declining soil fertility, eroded soils, and environmental

degradation caused by cultivating on steep slopes, high input costs, and poor marketing systems.

The PCRA process identified the following groups as the most vulnerable to climate hazards: -

i Households that depend on Rain fed Agriculture for livelihoods
About 70% of the residents of Vihiga primarily depend on low-input rain fed agriculture, and with

the frequent changes in rain patterns most households that depend on the agriculture are exposed to
the impacts of climate change. Furthermore, women are the highest portion of laborers in the
agricultural sector (60% household and 40% hired) (ASDSP, 2014) which further makes them more
vulnerable to the effects of climate change. Unsustainable agricultural practices such as cultivation
of sloppy areas, overstocking and overgrazing particularly expose the communities depended on
agriculture to climatic shocks. The vulnerable groups do not have equal access and control over
important resources such as land due to cultural beliefs that bars women and children from owning

family assets.

In particular, youth, PWDs and women are more vulnerable to climate change due to delays in the
onset of rains, post-harvest losses, increased pests and diseases. There is generally low investment
in irrigation within the county which compounds the vulnerability of the aforementioned groups
dependent on crop farming. Livestock farmers on the other hand suffer reduced productivity due to

seasonal reduction in fodder and water for livestock during dry seasons.

it Small scale traders
The main business activities in Vihiga are small scale traders dealing in household merchandise,

cereals, vegetables and fruits. Seasonal variability in supplies of agricultural produce affects traders;

in addition, infrastructure destruction during heavy rains affects transportation of goods.

iii. Households with low levels of income
Poverty is the first proxy indicator of vulnerability mainly affecting the elderly, PWDs, youths and

women. Approximately, 39% of the population in Vihiga County live below the poverty line (less
than USD 1.90/day), ranked 36™ nationally in terms of poverty (Vihiga CIDP, 2018-2022).
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Firewood is the main type of cooking fuel in Vihiga County, utilized by 84% of households as
compared to 55% nationally. For lighting, 38% of households in Vihiga County primarily use
electricity, as compared to the national average of 50%, while 28% of households in Vihiga use
paraffin lamps. These high poverty levels make most residents in the county vulnerable to impacts

of climate hazards.

iv. Households and farmland in sloppy areas
Impacts of climate hazards such as eroded soils, landslides, rocks fall and gulleys are more common

in sloppy areas. The wards in Hamisi Sub County such as Tambua and Jepkoyai are particularly
more vulnerable to landslides. Community members who include women, youth and the elderly
bordering such fragile ecosystems were more exposed to erosion due to the steep slopes and human
activities. Those residing on hill slopes and other steep slope areas such as Maragoli Hills are
exposed to soil erosion and rock falls. Homes and farmlands near water sources are also vulnerable

to floods and flash floods resulting from episodes of intense rainfall.

v. Rural households depended on springs and streams
More than 85% rural households in Vihiga depend on springs and wells for water whose yield

exhibit significant seasonal variability. During prolonged dry season, the overall yields of water in
these sources drastically reduce leading to time wastage and conflicts. This mainly affects women
and children in the society. During periods of excess rainfall, the overall quality of water in these
sources drastically declines due to sedimentation, with springs being more affected. It also results to
pollution and contamination of water bodies leading to increased cases of waterborne diseases
among children and the elderly. The rural households depend more on agricultural activities for
livelihoods as compared to urban households hence making them more vulnerable to the impacts of

climate change.
vi. PWDs depending on agriculture

PWDs who depend on farming and small scale businesses are affected by the effects of climate
change such as prolonged dry spells which results to poor health and increased cost of treatment
among these groups. The effects of Climate change also lead to food insecurity and low income

resulting to low nutrition and socioeconomic status among these groups.
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2.3 Differentiated impacts of climate hazards and risks

Projected climatic trends indicate that Vihiga County will receive enhanced rainfall during the short
rain season and reduced rainfall during the long rains season. Consecutively dry days within and
between rainy seasons are expected to increase by an average of 5 days suggesting a marginal
increase in incidences of prolonged dry periods with likelihood of crop failure and reduced
quantities of water from natural sources. The maximum number of running rainy days will average

5 days which indicates risks of floods, flash floods, destruction of infrastructure and crops.

Increase in disease vectors such as mosquitoes affect children, the expectant mothers, the elderly
and the terminally ill are more due to lower levels of immunity hence predisposed to contract
malaria more than the rest of the population. Reduced quality of water also affects the mentioned

categories to water-borne diseases and their vulnerability is likely to worsen in the future.

The elderly and Persons with Disabilities (PWD) were found to be more vulnerable to reduced
water in springs as physical limitation barred them from competing for the resource in the periods
of reduced yields. It was also noted that destruction of infrastructure during periods of excess

rainfalls paused more challenges for the PWDs in terms of mobility.

Reduced quantities of water in springs affects women more because culturally, women bear the
responsibility of fetching water, for their families and carrying out cleaning chores. As water in the
springs and wells declines during periods of prolonged dry periods, women take more time on
queues at water points. For cultural reasons, most women have no rights towards ownership of the
land resources that limits the extent to which they can make decisions concerning investment on

land.

2.4 Spatial Distribution of Risks

Vihiga County has five sub counties namely Emuhaya, Hamisi, Luanda, Sabatia and Vihiga; with
total of 25 wards. The spatial distribution of climate hazards across the sub counties is determined
by the prevailing landscape formation and the human activities. Due to the small geographical size,
there are very minimal spatial variations of climate hazards across the county. This section outlines

the climate risks and their impacts per ward across the 5 sub counties of the County.
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2.4.1 Emuhaya Sub County

Emuhaya Sub County comprises of three wards namely Central Bunyore, North East Bunyore, and
West Bunyore. Figure 6 below shows the spatial distribution of climatic hazards in Emuhaya Sub
County. The main climatic hazards prevailing in Emuhaya are: erratic rainfall, intense hailstorms,
increased crop pests and diseases. As a result of the climatic hazards, shortage of pasture, crop

failure, low yields in the farms, reduced quantities of water are frequently experienced.

Crop pests such as locusts and army worms have become more common. On the other hand,
prevalence of malaria and water borne diseases are on the rise with approximated 70% of the
population being at risk (Division of National Malaria Programme - DNMP 2021). Soil erosion in
the Sub County is rampant which leads to reduced agricultural productivity, destruction of
infrastructure, increased cost of farming and siltation of rivers. Heavy rains lead to flooding in low
lying riverine areas, whereas growing of eucalyptus trees in water catchment areas have

compounded the challenge of water shortage.
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Figure 5: Emuhaya Sub County Climate Risk Map
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Source:  GIS Unit, Vihiga County, 2022.

2.4.2  Hamisi Sub County

Hamisi Sub County has seven wards namely: Banja, Gisambai, Jepkoyai, Muhudu, Shamakhokho,
Shiru and Tambua. Figure 7 below shows the distribution of climatic risks and their impacts in
Hamisi. The main climate change hazards in the sub county include: Erratic rainfall patterns which
adversely affects agricultural productivity and cause post-harvest losses. Incidences of excess
rainfalls leads to floods in the lower sides of Shamakhokho ward as witnessed in Mwasavatia and
Saosi in Kisasi sub location. Dry seasons have also become prolonged which leads to stresses on

water sources.

Crop pests and diseases, such as fall army worms and African fall army worms are prevalent from
the year 2013. The pests are usually controlled using traditional approaches, with some farmers
using modern/commercial approaches. Inadequate early warning system and low levels of
understanding appropriate response mechanisms hinders response against the pests. Human disease
causing vectors such as mosquitoes are responsible for increased prevalence of diseases such as
malaria. On the other hand, diseases associated with extremes temperatures such as pneumonia
during cold seasons, respiratory diseases caused by dust during dry seasons; and crop failure such

as tea have been recorded.

Landslides, resulting from human activities such as quarrying activities, artisanal mining,

cultivation on slopes are also common in the wards such as Tambua.

e

Plate 1: A Gulley erosion near Shamakhokho in
Shamakhokho Ward (2022)
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Plate 2:(b) Artisanal gold mining in Muhudu
Ward (2022).

Plate 3: A landslide in Tambua Ward (2021)
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2.4.3 Luanda Sub County.

Luanda Sub County has five wards namely: Emabungo, Luanda Township, Luanda South,
Mwibona and Wemilabi. Figure 9 shows the distribution of climatic risks and their impacts in
Luanda Sub-County. The main climatic risks in Luanda Sub County are: Erratic rainfall patterns,
increased number of consecutive dry days before and during rainy seasons, increased frequency and
intensity of hailstorms (particularly in Wemilabi Ward) and increased number of rainy days in the
short rain season. Water sources have reduced in quantity and quality, associated with climate risks
such as prolonged dry period and human activities such as growing of eucalyptus in water
catchment areas and unsustainable sand harvesting. Emabungo Ward was particularly more exposed
to landslides due to huge prevailing gulleys while Wemilabi Ward had a high shortage of water due

to fewer and less yielding sources.

Human activities like deforestation have led to loss of biodiversity and destruction of habitats as
seen around Ebusiekwe Hills in West Bunyore ward. Destruction of vegetation cover along river

banks have led to increased riverbank erosion, gulley erosion, flooding and siltation in the rivers.

Delay in onset of long rains and prolonged dry season have led to delayed planting, reduced water
quantities (in springs, rivers and streams), crop failure (fig 8a) and insufficient pastures. Lightning
is also common in the sub county especially in Wemilabi wards. These climate related challenges

are aggravated by poor agricultural practices.
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Plate 5: a fall army worm infested maize stalk in South Bunyore, LuandaSub County, Picture May
2022
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2.4.4 Sabatia Sub County

Sabatia Sub County consists of six wards namely: Busali, Chavakali, North Maragoli,
Izava/Lyaduywa, West Sabatia and Wodanga. Figure 10 shows the distribution of climatic risks
and their impacts in Sabatia Sub-County. The climate risks dominant in Sabatia Sub County are:
delayed onset of long rains which affects agricultural calendar, rainfall received during long rain
season has drastically reduced as compared to the short season whose rainfall quantities has
increased which leads to destruction of infrastructure and flooding in farmlands. Wetlands have
greatly reduced due to climatic stresses and human interference such as encroachment and
growing of eucalyptus around water catchment areas. Soil erosion is rampant around the
quarries, sloppy areas, farms and mining sites, which has led to water pollution. Emerging pests
have increased, leading to low crop productivity and increase in vector borne diseases such as

malaria.
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Figure 8: Sabatia Sub County Climate Change Risks Map
Source:  GIS Unit, Vihiga County, 2022.

2.4.5 Vihiga Sub County

Vihiga Sub County is comprised of four wards namely: Central Maragoli, Lugaga Wamuluma,
Mungoma and South Maragoli. Vihiga’s Sub Sounty’s main climate risks and hazards (Fig. 11)
are erratic rainfall patterns and increased intensity of the rainfall especially during the short rains.
Increased intensity of the rains coupled with human activities such as sand harvesting and
deforestation have increased soil erosion and consequently reducing soil infertility and formation
of gulleys, resulting to reduced crop productivity. This increase in rainfall intensity has
contributed to increased incidences of flooding and vector borne diseases such as malaria.

Climate hazards are compounded by human activities such as deforestation and cultivation in
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fragile areas as is the case with Maragoli Hills in Mungoma and South Maragoli Wards (Fig. 11
b).

There is observed increase in temperature extremes with high temperatures resulting to increase
in crop pests leading to low crop productivity. There are also incidences when temperatures fall

too low thus increasing incidences of human diseases such as pneumonia.

) Plate 7: Degraded Maragoli Hills Forest,
Plate 6:  Gulley erosion South Maragoli Ward 2022
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CHAPTER THREE: FUTURE CLIMATE SCENARIOS FOR THE
COUNTY

3.1 National and downscaled climate change projections

Vihiga County experiences equatorial climate with historical monthly temperatures ranging from
20-35°C while the annual average temperature falls between 24°C and 26°C. Due to its small
size, the county does not experience a large spatial variation in precipitation and temperature.
The climate supports a variety of crops and livestock. Impacts of climate change has been felt in
the county as high temperatures are experienced with heavy and erratic rainfall, long dry spell
that interfere with crop productivity and climate hazards like hailstorms and landslides in areas

such as Maragoli Hills and Tambua Ward in rainy seasons.

Projection indicates increase in average global temperatures are expected in the next 100 years as
it has been during the last 100 years. The National climate projections indicate that there will be
a 1.7°C increase in average temperatures by 2050 and 3.5°C by the end of the 21* century. The
number of hot days and hot nights will increase by 2050 and consequently reducing the number
of cold days and nights. Rainfall is expected to increase slightly by 2050, especially for the ‘short
rains’ which occurs between October and December. Precipitation will remain highly variable
and uncertain with extreme rainfall events likely to increase in frequency, duration and intensity.
The period between heavy rainfall events is likely to increase as well as the proportion of rainfall

that occurs in extreme rainfall events (CIAT, 2021).

3.2 County future climate scenarios

There is the likelihood of warming with average temperatures expected to continue rising. The
annual mean temperature trends show an increase of temperature for both seasons in the past and
in the future.

The average rainfall is expected to increase slightly by 2050 especially for the ‘Short Rains’. The
total annual rainfall trends show a decrease in precipitation in the past which will continue in the
future (2020-2040) for the long rainy season (Figurell). During the short rainy season, the
rainfall will increase. In both cases, projections show an increase of rainfall for the period
2041-2060 (Figure 12). The precipitation will remain highly variable with extreme rainfall

events likely to increase in frequency, intensity and duration.

28



Temperature ( © C)

Figure 10:  Annual total rainfall trends.(KMD 2021)
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Figure 11: Annual total rainfall trends (CIAT 2021)

Annual total rainfall trends for the long rain and short rain seasons in the past (1985-2015) and in

the future (2020-2040 and 2041-2060) (CIAT 2021)

Based on the projections, there is likelihood of climate hazards increasing in intensity, frequency
and duration. This may have implications on the livelihoods and environment such as reduced
crop yields, reduced reproduction and milk production in livestock, increased land degradation

and increase in the likelihood of landslides. The interaction between human activities and climate

change will alter the occurrence of hazards.

3.2.1 Likely Future Impacts
The projected increase in rainfall intensity especially for the short rains season will most likely

lead to more floods in the low-lying areas, increased soil erosion, gulleys and sediment pollution
in water bodies. The predicted increase in temperatures will likely present a more conducive

environment for breeding of disease vectors and pests and diseases hence increased pests and
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diseases. The exposure and vulnerability of the key groups to these climate scenarios vary

between various segments of the community as explained below:

i) Crop Farmers and livestock keepers:

Households who rely mostly on subsistence farming are likely to be more affected by the
projected climate conditions. For example, if rainfall patterns become highly erratic and extreme
rainfall events increases, it will likely negatively affect crops in the farms and timing of farm
operations. Farmers in steep slopes suffer more due to increased soil infertility as a result of soil
erosion which will be exacerbated by heavy rains coupled with land use changes caused by
human activities. A more serious problem however may be increased incidence of new pests and
diseases as a result of increase disease vectors such as mosquitoes for malaria and crop pest such
as fall army worms and army warms as witnessed in the recent past. On the other, likely increase

in rainfall for short season presents an opportunity for planting in the second season.

Increased temperatures will likely cause heat stress in livestock that may lead to reduced
reproduction, growth rate and milk production. Livestock farmers may also suffer reduced

productivity due to seasonal reduction in fodder and water for livestock during dry seasons.

ii) Small scale traders

Small scale traders who rely on farm produce will be affected by reduced yields. Similarly,
infrastructure such as roads and bridges may be destroyed which will make it difficult for goods

to reach the market.
iii) Women, Elderly and Children

Women will likely be affected more due to the gender roles such as responsibility for fetching
water for households. Skewed lands access rights limits women’s capacity to invest in land and
agricultural enterprises. Old age and associated health complications hampers ability to cope
with climatic hazards and their impacts. Similarly, children may likely suffer more due to high
incidences of vector borne diseases such as malaria as they are yet to develop the necessary

immunity to defend themselves against the diseases.
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CHAPTER 4: EXISTING ADAPTATION STRATEGIES

4.0: Introduction

This Chapter presents the strategies that various stakeholders are currently implementing within
the county to address the climate related risks and hazards. Various actors including government,
Civil Society organizations (CSOs) and communities have been implementing various
programmes to address the impacts of climate change. Examples of such strategies include
establishment and strengthening of climate change governance structures at county and
community levels, capacity building and awareness raising, putting in place a legislative
framework and implementation of climate change resilience investments in various wards. The
strategies are aimed at supporting livelihood strategies pursued by majority of the population

such as crop farming, livestock keeping, trade and artisanal mining.

4.1. Overview of existing adaptation strategies and their effectiveness

The prevailing climatic hazards mainly includes erratic rainfall patterns leading to shifts in
agricultural calendar, increased number of consecutively dry days which leads to drying of crops
and shortage of fodder for livestock, increased episodes of intense rainfall resulting into floods,
crop failure and landslides, environmental degradation leading to soil erosion and water pollution

and their associated impacts.

Prolonged dry spells and erratic rainfall patterns are currently addressed by rainwater harvesting,
digging of shallow wells, and fetching water from springs, streams and rivers. Sustainability of
these strategies is largely hampered by reducing water in these sources. Crop rotations, small
holder irrigations, cover cropping, diversification of livelihoods and intercropping are some of
the strategies used in Agricultural Sector. Planting of early maturing crop varieties and drought
tolerant crops such as cassavas, sweet potatoes are also practiced to evade impacts of dry spells.
Indigenous knowledge and traditional weather forecasting are applied to address challenges
associated with unreliable erratic rainfall especially among the Abasieckwe community in Luanda

Sub County.

Adaptation strategies for environmental degradation include: reforestation and afforestation of

degraded lands, community forest conservation, planting of indigenous trees, livelihood
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diversification and contour ploughing. Awareness creation, capacity building, afforestation and
reforestation campaigns are used to control soil erosion. Water resources are made resilient by

protection of catchment areas through establishment of vegetation cover.

Pests are handled by application of ash, powder soaps and handpicking while some farmers
apply commercial pesticides. Inadequate information concerning the safety of the pesticides,
application procedures, equipments and cost hampers effective utilization of the commercial
pesticides. Mosquitoes are addressed by use of mosquito nets and environmental sanitation.
Flooding and flash floods are addressed by digging of trenches and improvement of urban

drainage systems.

It was noted that some strategies are more effective in addressing the climate hazards than others,
for example, land fallowing was found to be less effective given the small parcels of land in the
county. Inadequate extension services also impeded adoption of climate smart agriculture
practices further hampering the uptake and effectiveness of these strategies. Push and pull
technology is very effective in crop pests management but has low uptake as a result of small
parcels of land in Vihiga as compared to use of concoctions of pepper and soaps, whose local

availability and low cost enabled widespread use.

Plate 8:Participatory Community Climate Plate 9: Shamokhokho Ward WCCPC
Change Risk Mapping for Tambua Ward and Community Reprentative During the PCRA
inSeptember 2022
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Plate 10:  Vihiga County Level PCRA Multi-stakeholder workshop,
12 -14™ October 2022

4.2 Effectiveness of adaptation/Resilience strategies

As elaborated in Section 4.1, a wide array of adaptation strategies is employed in addressing the
identified climate risks and hazards. These strategies have a varying level of effectiveness as
assessed during this process. The Section presents the climate related hazards with affected
livelihood system, ranked adaptation strategies and the community segment applying the strategy
as well as the gender consideration in the strategy per Sub County. The ranking was done by
popular ranking which considered the cost of the strategy, current frequency of use, and its
technical/operation effectiveness. This was done from community consultation at the ward level;
county multi-stakeholder climate risk assessment and further review and input by technical team
at the county level. In order to make the adaptation strategies more effective, there is need for
improved access and use of climate information; capacity building through strengthened

extension services; better coordination between actors for optimal outcomes.
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4.2.1 Hamisi Sub County

Table 3: Adaptation Strategies in Hamisi Sub County
Livelihood/ Stakeholder Group Geggg'azllnd
Risk/Hazard Economic Ranked Climate Resilience Strategies Applying the Inclusion
System Strategy information
. Sustainable Land Management practices
(terracing, construction of gabions),
catchment conservation reforestation and
Environmental afforestation of degraded lands, and Programs
degradation such  |e® Farming support conservation of communal forest |® CGV &

. . targets both
as soil erosion, e Trade resources o CSOs men. vouth
gullys, landslides |® Transport . Adoption of Climate Smart Agriculture o Community Y ’

. . . women &
and destruction of | sector (CSA) specifically early maturing and Members PWDs
water sources drought tolerant crops
. Capacity building of the community
members on soil erosion conservation
mechanisms
. Strengthen early warning systems and;
e Farmin access and use of Climate Information e Farmers strateay is
Erratic rainfall & Services (CIS)Livelihood diversification |e® community o
e Small scale ) . : gender
patterns traders . Adoption of modern farming techniques members nelusive
. Use of appropriate certified seeds o KMD
. Water harvesting and storage at
household, community and institution women stand
e Farming level as well and on farms through o CGV to benefit
Prolonged dry
season e Sand trenches e Farmers more from
harvesting . Conservation of water catchment areas e CBOs conserved
. Reforestation and afforestation of water sources
degraded lands
. . Adoption of disease resistant crop and .
Emerging pests, . o strategy is all
. . livestock varieties e Farmers
diseases and e Farming . . . gender
. . Spraying with agro chemicals o CGV : .
noxious weeds inclusive

. Integrated pest management practices
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4.2.2 Luanda Sub County

Table 4: Adaptation Strategies in Luanda Sub County
Livelihood/ Stakeholder Gender and Social
Risk/Hazard Economic Ranked Climate Resilience Strategies Group Applying Inclusion
System the Strategy information
Reduced quality and
quantity of water in |® Farming . Implementation of Sustainable Land e Farmers Both men and
catchment areas; o Trade Management practices (terracing, W women will be able
. . * Women groups .
water catchment e Transport construction of gabions) « Youths erouns to increase
areas degradation sectors . Promote adoption of Climate Smart uths group agricultural yields
and farmland and e Water Agricultural practices (CSA) such early CGV and address food
infrastructure supply maturing and drought resistant crops, * CSOs insecurity
destruction
. Strengthen climate information services
. Involvement of all
. and early warning systems .
. e /Farming . . . community members
Erratic rainfall . Increase investment in modern farming .
e /Small scale . » Farmers will help to ensure
patterns techniques .
traders . . . that everyone is
. Capacity build the community members reached
on Livelihood diversification )
A t ti ter st L. .
e Crop and fvestment in watet storage & Irrigation will benefit
. conservation or catchment areas * Farmers
Prolonged dry livestock . L all genders, women
. . Promotion of small scale irrigation * CBOs
season Farming . . . benefit more from
. Investment in modern farming techniques [¢ CGV . .
e household rainwater harvesting
such as greenhouses
e Crop and This will benefit
Li k . h
1vesF oc . Protection of water banks bot men and. .
Farming . . women since it will
Floods . Construction of water harvesting e Farmers . .
e Transport ) reduce soil erosion
infrastructure such as pans
systems and enhance food
e Traders production
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4.1.3 Sabatia Sub County

Table S: Adaptation Strategies in Sabatia Sub County
Livelihood/ Stakeholder Gender and Social
Risk/Hazard Economic Climate Resilience Strategies Group Applying Inclusion
System the Strategy information
. Adoption of Climate Smart Agriculture
* Crop & (CSA) such as green houses, promotion Both men &
Livestock of early maturing and drought tolerant « Farmers women will be able
Environmental Farming crops. to increase
. . . * Women groups . .
degradation * Traders . Investment in Sustainable Land . CGV agricultural yields
* Transport Management practices (terracing, & address food
sector construction of gabions) insecurity.
. Promotion of Soil conservation strategies
. Promotion of livelihood diversification
practices such as bee keeping and other
L * Farming nature based enterprises All the genders to
Erratic rainfall . .
atterns * Small scale . Capacity build farmers on modern Farmers benefit from the
P trading farming techniques strategies
. Strengthen Climate information services
and early warning
This will ensure
) ) that women spend
. Construction of water reservoirs and .
. less time in search
Prolonged dry . water storage infrastructure * Farmers .
* Farming . L for water & invest
season . Promotion of small holder irrigation * CBOs .
. . . more time in other
. Promotion of modern farming techniques .
productive
activities
* Farming . Soil & water conservation structures such
* Transport as terraces, trenches Strategies cuts
Floods . * Farmers
systems . Construction of water pans across all genders
 Traders . Improved drainage system
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4.1.4  Vihiga Sub County

Table 6: Adaptation Strategies in Vihiga Sub County
Livelihood/ Stakeholder Gender and
Risk/Hazard Economic Climate Resilience Strategies Group Applying Social Inclusion
System the Strategy information

. . . Adoption of Climate Smart Agriculture

Environmental * Farming P ghicuty
. . (CSA) such as green houses, promotion

degradation- soil * Traders . » Farmers Both men & women

. of early maturing and drought tolerant .
erosion, gulleys, * The CrODS * Women groups will be able to
water catchment transport .p g . . * CGV increase agricultural

. . Soil and water conservation practices .
destruction, sector . . * CSOs yields
Landslides . Reforestation and afforestation of
* Water sector degraded lands
. . Investment in modern farming techniques
. * Farming . . . . .
Erratic rainfall . Strengthen climate information services Strategies cuts
* Small scale . * Farmers

patterns traders and early warning across all genders

. Livelihood diversification
This will ensure
that women spent

. Conservation of water catchment areas less time in search

Prolonged dry . . * Farmers
* Farming Construction of water storage for water and
season. . . . * CBOs . .

. Promotion of climate smart agriculture invest more in time
in more productive
activities
This will benefit

* Farming . Soil erosion control both men &
* Transport . Construction of water pans women since it will
Floods/flash floods s . * Farmers . .
systems . Rehabilitation and construction of reduce soil erosion
e Traders drainage systems & enhance food

productivity
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4.1.5. Emuhaya Sub County

Table 7: Adaptation Strategies in Emuhaya Sub County
Livelihood/ Stakeholder Gender and
Risk/Hazard Economic Climate Resilience Strategies Group Applying Social Inclusion
System the Strategy information
. Capacity build the community on modern Involvement of all
. farming techniques and gardens practices [® Farmers community
. * Farming . . . . . .
Erratic rainfall « Small seale 2. Livelihood diversification (promotion of [* Women groups members will help
patterns traders apiculture and aquaculture) * Youths groups to ensure that all
. Improve climate information services and [« CBOs community
early warning system members benefit
. . This will ensure
. Promotion of Irrigation
. . . that women spend
. Climate smart agriculture. (promotion of .
. less time in search
Prolonged dry . apiculture and aquaculture) » Farmers
* Farming . . for water and
season. . Construction of water reservoirs * CBOs . .
. . invest more in time
. Enhance water harvesting and storage in . .
S in more productive
nstitutions. o
activities
« Farmi . Adoption of Climate Smart Agriculture Both men &
arming . ; .
and promotion of early maturing and women will be
. * Traders . .
Environmental drought resistant crops, » Farmers able to increase
degradation The . Soil and water conservation * Women groups agricultural yields
transport . (terracing, construction of gabions) and address food
sector . Promotion of Soil conservation insecurity.
. . . . Women shall save
* Farming . Investment in soil conservation .
. time used to fetch
* Transport . Promote construction of water pans and .
Flash floods » Farmers water & engage in
systems on farm water template ;
. . . more productive
* Traders . Setting up of disaster response unit. o
activities
. Invets.tment in soil and Land Management This will enhance
Increased . practices . food security thus
* Farming . Integrated crop pests and disease * Farmers .
prevalence of pests enhancing the
. * Trade management. * CFA members .
and diseases . : : economic status of
. Increase investment in Pest and disease
both gender
control measures
Hailstorms * Farming . Investment in crop insurance schemes * Farmers
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CHAPTER 5:

SECTOR STRATEGIC PRIORITY AREAS

As presented in Chapter 4, the major climate risks and hazards identified by stakeholders across
the five Sub-Counties in Vihiga include unpredictable rainfall patterns, prolonged dry seasons,
landslides, gully and soil erosion. During community consultation forums and the County Level
Multi-stakeholder workshop, the climate hazards in the county prioritized at ward level were
presented in the view of the current and projected climate outlook. This was followed by
sector-wise identification and prioritization of the response actions for the identified climate
risks. This chapter presents the prioritized strategies for addressing climate risks and their
impacts in four key priority areas namely Water, Agriculture, Environment and Disaster Risk

Reduction. The strategies are summarized in table 8 below.

Table 8: Strategic Priority

Areas Summary

a. Prolonged dry spell

Water

Agriculture

Environment

Disaster management

1. Enhance water harvesting
and storage in public
institutions, households and
farms

2. Rehabilitation, protection
and conservation of water
catchment areas and water
sources

3. Capacity development in
water sector; application of
solar energy in water supply
and mobilizing resources

1. Promotion of climate Smart
Agriculture achieved
through irrigation, modern
technology and early
maturing and drought
tolerant varieties and breeds
and certified seeds.

2. Livelihood diversification
such as apiculture and
aquaculture

3. Strengthen extension
services

1. Conservation and
protection of water
catchment areas to be
achieved through
afforestation &
reforestation

2. Establishment of fruit tree
nurseries & agroforestry;
Supporting private and
community tree nurseries
with fruit trees, bamboo &
indigenous tree species

3. Capacity building and
resource mobilization

1. Strengthening of Early
Warning Systems

2. Improving climate
information systems.

3. Scaling up and
Improving existing
local weather stations.

b. Intense rainfall/ er

ratic rainfall

1. Rain water harvesting expand
storage

2.promote on farm water
storage & conservation

1. Cover Cropping,

2. Soil erosion control (Grass
stripping, trenching,
terracing, gabions among
others)

3. On farm water storage

1. Increased tree planting
2. Establish soil & water
conservation structures

1. Improve climate
information services

¢. Environmental degradation (deforestation, soil erosion, gully, water catchment destruction, Landslides)

Water

Agriculture

Environment

Disaster management

1. Promotion of water harvesting
& storage

2. Conservation & restoration of
water catchment areas

3. Climate proof water
infrastructure & rehabilitation
of existing infrastructure
including promotion of clean
energy in water supply

1. Afforestation, agroforestry &
reforestation

2. Soil erosion control through
construction of gabions
terracing, grass striping and
cover cropping with focus on
ecosystem based solutions

3. Awareness, sensitization &
capacity building

1. Conservation of water
catchment areas to be
achieved through
afforestation and
reforestation programs

2. Promotion of green energy
e.g. biogas and solar

3. Capacity building &
awareness creation on
environmental conservation

1. Development &
equipping of disaster
response unit

2. Promote research &
strengthen early
warning systems
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d. Emerging pests, diseases and noxious weeds

Water

Agriculture

Environment

Disaster management

1. Nature based solutions in

addressing pests to avoid
nutrient pollution of water
sources

1. Strengthening crop pest and
disease surveillance

2. Promotion of pest resistant
varieties and nature based
solutions to pests

3. Vaccination campaigns and
extension services

1. Promote environmentally
friendly pesticides

2. Strengthen capacity to
monitor and control use of
agrochemicals

1. Setting up of an
Agricultural
Emergency kitty

2. Pest surveillance
Strengthening
extension services

e. Flash Floods

—

. Storm water harvesting &

storage to be achieved through
infrastructure development,
capacity building on best water
harvesting techniques & nature
based solutions

2. Protection of riparian zones

and river banks

3. Afforestation and increase in

vegetation cover

4. Storm water harvesting &
storage to be achieved

through infrastructure

development, capacity

building on best water

harvesting techniques &

nature based solutions

5. Protection of riparian zones
and river banks

. Afforestation and increase

in vegetation cover

—

6. Storm water harvesting &
storage to be achieved
through infrastructure
development, capacity
building on best water
harvesting techniques &
nature based solutions

7. Protection of riparian zones
and river banks

1. Afforestation and increase in
vegetation cover

8. Storm water harvesting
& storage to be achieved
through infrastructure
development, capacity
building on best water
harvesting techniques &
nature based solutions
9. Protection of riparian
zones and river banks
1. Afforestation and
increase in vegetation
cover

f. Hailstorms

1. No hailstorm risks were

identified in water sector

1. Promotion of crop insurances

2. Agricultural enterprise
diversification

3. Use of agricultural nets

1. Capacity building of
residents on livelihood
diversification on livelihood
resources such as apiculture,
fish farming,

1. Strengthen early
warning system on
hailstones

2. Promote crop insurance

schemes

Lightening

—

. Installation of lightening
arrestors in institutional
buildings

—

.Map lightning prone
areas, carry out
sensitization & install

lightning arrestors
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CHAPTER SIX: CONCLUSION AND RECOMMENDATIONS

As indicated in Chapter 1, Vihiga’s economy is highly dependent on rain fed agriculture, small
scale trade and services, artisanal mining of sand and gold as well as exploitation of natural
resources such as forests and rivers. As a result, the economy is highly exposed to climatic
hazards including prolonged dry spells, erratic rainfall patterns, floods in low lying areas and
emerging pests and diseases. These hazards coupled with human activities such as deforestation,
unsustainable sand harvesting, encroachment of riparian zones and destruction of catchment

areas further compounds the impacts on people and the environment.

Various actors including National and County Government, local communities and CSOs are
already implementing a number of climate change response actions as elaborated in Chapter
Four, even though the efforts are largely disjointed and currently not achieving much in terms of
resilience building. Based on the consultation with diverse actors within the county (Chapter 2)
and learning from these experiences, several adaptation strategies have been proposed in Chapter
5 to address the prevailing challenges. These include protection of catchment areas, promotion of
climate smart agriculture, capacity building, strengthening early warning systems and
strengthening disaster management institutional framework. These have to be done in a more
coordinated manner while paying attention to the changing climate through use of climate

information in prioritizing and designing the interventions.

Table 9: Lessons learnt

Activity Lessons learnt

Constitution of  the e Bigger team is not necessarily more effective, a team of 7-11 was

Technical Working most efficient

Group e Formal appointment of committee members through their
respective supervisors secured the requisite commitment of the
team

e Inclusion of CSOs helped create synergies for efficiency
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Training of the e Task team has to be adequately trained for effective implementation

Technical WG e Complexity of the process reduced with practical experience, a
sample cohort was done during the training

e Experience sharing with Makueni helped in deepening the

understanding
Stakeholder = Mapping e The process is not as complex as anticipated in the guide
and analysis e Both county and non-county based stakeholders have real

contributions towards the success of the process
Community » Well trained climate change committees at ward level enabled quick
Engagements on PCRA understanding and execution of the process
» A concise understanding of climate risks by the PCRA task team helps
in guiding the process
» Community engagement process is time and resource intensive, the one
day allocation Availability was too rushed, 2-3 Days per ward would be
appropriate
®» 12-15 members per Ward were more appropriate, An FGD provided
better outcome than a baraza.
Data Analysis & Prep e Secondary data and integration of GIS enabled better understanding and
for County Workshop visualization of the data respectively

PCRA Report e Multi-stakeholder support helped the process(Meteorology, GIS, CCU,
Economic Planning)
e Focused on 4 areas: Environment, Water, Agric and DRR

General Process e The process is time and resource intensive, hence should be adequately
budgeted
e External facilitators helped in capacity exchange and keeping the
process on course
e Merge PCRA and CCCAP process; success lies in integration into
county plans(CIDP, ADP, BUDGETS)

From the foregoing, this Pilot PCRA report recommends that:

1) A Climate Change Action Plan should be developed to provide an implementation
framework for the proposed adaptation strategies over the next 5 years. The action plan
should focus on addressing the most common climate risks as identified in chapter three.
As guided in chapter 5, the proposed actions should address the most vulnerable thematic
areas which include: water, environment, agriculture and disaster risk management.

2) That all actors support the County Government in implementing the priority actions

required to address the identified risks. Climate action implementation should take
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3)

4)

cognisance of the fact that some actions are more effective in addressing the climate risks
than others
Capacity building of key players in the implementation of climate action should be
undertaken, these includes: strengthening county climate change unit to effectively
coordinate and monitor the implementation of prioritized climate change actions, enhance
capacity of the County Climate Change Planning Committee and Steering for informed
decision making. Across all sectors, capacity should be strengthened in order to facilitate
mainstreaming of climate action across the sectors. This should be accompanied by
increased capacity to track and monitor climate finances across various sectors in the
county. Capacity building of the Ward Climate Change Planning Committees enables
effective community-centred climate change risk assessment and action planning.

In regards to the Participatory Climate Change Risk Assessment (PCRA) process, this

report recommends that: -

a) PCRA should be promptly followed with the Participatory Climate Change Action
Planning Process rather than be undertaken as separate exercises as currently
proposed in the PCRA guide. This will save time and resources and enable logical
flow of the process.

b) The one day provision for sub county/ward level engagement is not sufficient due to
the onerous nature of the process. For adequate deliberations at ward level, 2-3 days
were found to be adequate and 12-17 members were optimal.

c) PCRA process should include training of the PCRA task team which was omitted
from the PCRA guidelines.

d) Regional blocks should provide a platform for establishing a mechanism for

addressing cross-border climate risks and hazards between counties.
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Annex 2: County Fact Sheet

Table 9:  Vihiga County factsheet.
Information Category County Szt“;l;izs)tics (as at Natig?:tli s/?is:;rage
COUNTY AREA:
Total area (Km?) 563.7 580,895
Non-arable land (Km?) 126.2 304,595
Arable land (Km?) 404.8 276,300
Size of gazetted forests (Ha) 4152.9 2,585,526.44
Size of non-gazetted forests (Ha) 48 -
Forest cover (%) 35.9 7.4
Approximate tree cover 14 12.13
Total urban areas (Km?) 91 7526
No. of climate change adaptation projects/programs under CCF 5 -
DEMOGRAPHIC PROFILES
Total population(Census 2019) 590013 56807211
Total Male population (Census 2019) 283678 28373750
Sex ratio (Male: Female) 926:1000 998:1000
Mid of plan period (2025) 622746 60865303
Projected Population -
End of plan period (2027) 634074 63730501
Incidence of landlessness (%) 3% -
Percentage of farmers with title deeds (%) 28.3% -
Mean holding size (in hectares) 0.4 2.19 Acres
Total number of households 143,365 -
Average household size 4.2 4.32
POVERTY INDICATORS
Absolute/overall Poverty index (%) 38.6 36.1
Hardcore Poverty (%) 7.6 8.6
Rural poverty (%) 41.3 49.1
Food poverty (% HH) 30.2 32
Overall child poverty (%) 432 33.7
HEALTH
Foi/ve most common diseases | Upper respiratory Tract Infection | 46 7.4
" R R
Disease of the skin (6%) 3.9
Dis. Of Lower Respiratory (5%) 219
System
Hypertension (5%) 2.8
Diarrhea 5.4% 35
HIV/AIDS 4.7% 5.6
Diabetes

AGRICULTURE, LIVESTOCK & FISHERIES




Information Category

County Statistics (as at

National Average

2022) Statistics

Crop Farming

Average farm size (Small scale) (ha) 0.4 0.04

Average farm size (Large scale) (ha) 8.9

WATER AND SANITATION

Households with access to piped water (No.) 16,941 2,914,410

Distribution of Households [ Piped into dwelling 1.5 10.1

by Main Source of water -

(%) Piped 2.8 14.1
Rain/harvested 33 3.9
Borehole 2.1 9.9
Protected well 3.6 7.0
Protected spring 53.1 7.1
Unprotected well 0.7 2.6
Unprotected spring 4.4 2.4
Stream 24.8 16.8
Water Vendor 1.0 8.5
Dam 0.3 33
Pond 0.6 1.6
Lake 0.3 33

Water supply schemes (No.) 23

Average distance to nearest water point (km) 0.25

Average time taken to withdraw water from the nearest water

point (Minutes) 30

No of HH access to piped water 16941

Households with latrines Flush toilet
VIP Latrine 26,365 1,433,119
Uncovered Pit Latrine 13,039 1,132,044
Bucket 287 96,344
None 860 891,183

Community distribution by | Collected by local Authority 1.0 6.3

type of waste/garbage .

disposal (percent): Collected by Private firm 0.1 8.8
Garbage pit
Burning 9.8 27.1
Public garbage heap 0.4 24
Farm Garden 10.1 8.4
Neighborhood Community group | 0.1 6.9

ENERGY

Households with electricity connection (No.) 80,000 8,600,000

Percentage of trading centers connected with electricity 97

HHs distribution by main Electricity 573 108,387

cooking fuel Gas (LPG) 174 2,878,281
Biogas 430 60,215
Solar 143 24,086
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Information Category

County Statistics (as at

National Average

2022) Statistics

Paraffin 3,439 939,355

Firewood 120,075 6,635,702

Charcoal 8,454 1,396,990
HHs distribution by main Electricity 55,023 6,069,680
lighting fuel

Gas (LPG) 0 24,086

Biogas 0 0

Solar 28,768 2,324,302

Paraffin 12,896 830,968

Tin lamp 40,407 1,156,130

Fuel wood 287 337,204

Source:

47

Vihiga County Department of Economic Planning, 2022




Annex 3:

10.

11.

12.

13.

14.

NAME

Technical Working Group

DESIGNATION

Dr. Richard Boiyo Chief Officer - Environment, Energy,
Natural Resources and Climate Change

Winstone Atamba County Director - Climate Change
Alice Musuluve Climate change officer

Godfrey Omusonga County Director - Meteorology
Reuben Chumba County Director - Crops Development

Washington Olando County Director — Geospatial
Technology Services

Solomon Omutoko County Deputy Director - Public
Health

Patrick Amoke  Sub County Water Officer

Henry S. Anjila  County Livestock Production Officer
Bernard Oremo  County Social Development Officer
Irene Obura Climate Change Officer

Billy Mugami County Protocol Officer

Mr. Victor Orindi Program Technical Lead

Brenda Okong’o Climate Change Project Coordinator- ADS
Western
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Annex 5: Editorial Team

NAME DESIGNATION

1. Dr. Richard Boiyo ~ Chief Officer, Department of Environment,
Energy, Natural Resources and Climate Change
2. Winstone M. Atamba Director — Directorate of Climate Change

3. Hudson Mukanga Environmental Planner
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