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Kapenguria Municipal Climate Risk Profile is a comprehensive 
blueprint that will guide the Municipality and development 
partners in the municipality development engagement in 
the realization of the social- economic transformation of its 
residents.

Climate change continues to affect land use, infrastructure and 
settlement patterns across our Municipality. Increasing cases 
of flooding, drought, soil erosion and land degradation pose 
serious risks to development, livelihoods and the safety of our 
communities.

This Climate Risk Profile has been developed to help us 
better understand these risks and guide informed planning and 
decision- making. The document highlights key climate hazards, 
vulnerable areas and priority actions needed to strengthen 

resilience in land management, physical planning and urban development.

As the Department responsible for Lands and Physical Planning, we are committed to integrating climate risk 
considerations into development control, land use planning and infrastructure development. This will ensure that 
future developments are safe, sustainable and responsive to both current and projected climate impacts.

I encourage all stakeholders to use this Climate Risk Profile as a reference tool in planning, implementation and 
investment decisions. Through coordinated action, we can protect our land resources and build a resilient and 
sustainable Municipality for present and future generations.

HON. ESTHER CHELIMO LOUKOTUM
CECM -LANDS ,PHYSICAL PLANNING ,HOUSING & URBAN DEVELOPMENT
 

MESSAGE FROM CECM LAND, HOUSING, PHYSICAL PLANNING 
AND  URBAN DEVELOPMENT
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Management of Cities and Municipalities is placed under Boards by the 
Urban Areas and Cities Act, which actualizes the provisions of the Kenyan 
Constitution 2010 under Article 184. The main responsibility of these Boards 
is to ensure the provision of services within their jurisdiction. To achieve this 
enormous responsibility, the Boards must envision, strategize and develop 
key priority actions to leverage the competing scarce resources at their 
disposal. It is in that spirit that each Board is required to prepare Climate Risk 
Profile as a critical step towards building a resilient, inclusive and sustainable 
urban future This document provides a clear understanding of the key climate 
hazards facing our Municipality, the sectors and populations most at risk and 
the potential impacts on essential services such as water, energy, transport, 
health and solid waste management.

The Climate Risk Profile is not merely an assessment tool; it is a strategic guide to inform evidence-based 
planning, investment and decision-making. It will support the integration of climate considerations into our 
development planning processes, including the Integrated Development Plan, sectoral strategies and capital 
investment programs. Importantly, it also strengthens our ability to mobilize partnerships and climate finance to 
implement priority adaptation and resilience actions.

I commend all stakeholders who contributed to the development of this Profile, including municipal departments, 
technical experts, community representatives, national agencies and development partners. Their collective input 
reflects our shared commitment to safeguarding lives, livelihoods and infrastructure against current and future 
climate risks.

On behalf of the Municipal Board, I reaffirm our commitment to using this Climate Risk Profile as a living document 
one that will guide proactive action, continuous learning and coordinated responses to climate change. Together, 
we can build a resilient Municipality that not only withstands climate shocks but also thrives in a changing climate.

MR. DAVID YATOR KIPTUM CHAIRMAN
KAPENGURIA MUNICIPALITY BOARD
 

MESSAGE FROM THE CHAIRMAN, KAPENGURIA MUNICIPALITY 
BOARD



ix

MESSAGE FROM THE MANAGER, KAPENGURIA MUNICIPALITY

Kapenguria Municipality, through the Office of the Municipal Manager, 
wishes to acknowledge with gratitude the immense support of the 
Kapenguria Municipal Board under the leadership of the Municipal 
Chair Mr. David Yator and members of the entire board and the staff 
within the Municipality, led by the Municipal Environmentalist. They 
supported the preparation of the Kapenguria Municipal Climate 
Risk Profile by providing technical assistance, assisting with project 
documents, mobilizing and providing useful insights into the formulation 
of the document.

Secondly, we recognize the support given to us in this process by the 
County government of West Pokot in the various departments and 
agencies, various county administrative structures and all stakeholders 
who participated in the development of this document. They have been 

instrumental in mobilizing the community in the stakeholders’ workshops, coordinated and contributed to the 
identification of climate hazards and risks and provided general support for the entire process of developing the 
Kapenguria Municipal Climate Risk Profile.

Most importantly, I wish to acknowledge the overall support through KUSP II for supporting this process 
financially and by providing technical support to our staff.

Last but not least, let me thank the esteemed people of Kapenguria Municipality who contributed immensely to 
the identification of the key hazards for this document. I appreciate everyone for giving this process their time, 
support and for endorsing the final output. I hope the implementation of this plan will further enhance service 
provision and improve the quality of life for the residents of Kapenguria Municipality.

DONATO LONGAL 
MUNICIPALITY MANAGER.
KAPENGURIA MUNICIPALITY  
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This report presents the findings of a Rapid Climate Risk Assessment (RCRA) conducted in the three Wards, 
Siyoi, Mnagei and Kapenguria, which constitutes   Kapenguria Municipality. The assessment aims to assess key 
climate hazards, exposure and vulnerabilities for each ward and propose actionable recommendations to support 
climate resilience at the local level. The municipality is affected by several hazards, which vary in frequency and 
intensity.

Kapenguria Municipality is increasingly exposed to climate-related hazards that pose significant risks to public 
safety, infrastructure, livelihoods and essential services. This Climate Risk Profile was developed through a 
combination of technical analysis and participatory community engagement across the three wards, ensuring 
that both data-driven evidence and lived community experiences informed the assessment.

The assessment identified flooding, heat stress, landslides and drought as the primary climate hazards affecting 
the municipality, while gully erosion was identified as an emerging concern. Flooding is particularly destructive 
in low-lying areas, where it regularly damages homes, disrupts roads, contaminates water sources, overwhelms 
sanitation systems and interrupts health and education services. Drought impacts are felt mainly through unreliable 
water supply, reduced agricultural productivity, livestock losses and food insecurity, driven by increasing rainfall 
variability, hence absolute water scarcity.

Critical public services and economic assets, including schools, health facilities, markets and transport 
infrastructure, are frequently located in high-risk zones and are not designed to withstand recurring climate 
shocks. As a result, climate events trigger cascading impacts across multiple sectors, such as restricted mobility, 
loss of income, increased disease outbreaks and reduced access to basic services.

Vulnerability within the municipality is shaped by a combination of environmental factors (poor drainage, 
unstable soils, erosion and aging infrastructure) and social and economic conditions (poverty, insecure land 
tenure, limited access to services and gender inequality). Vulnerable groups particularly women, youth, persons 
with disabilities and female-headed households face disproportionate impacts due to limited adaptive capacity, 
mobility constraints and unequal access to resources and decision-making. Access to safe and reliable water 
emerged as one of the most critical daily vulnerabilities, exacerbated during both flood and drought conditions.
The assessment reveals strong spatial variation in risk and vulnerability across wards and within settlements. 
Low-lying floodplains, steep slopes and poorly serviced areas are significantly more vulnerable than others. 
Overall, Kapenguria settlement emerged as the most vulnerable, due to dense development, proximity to flood-
prone areas and high exposure of critical infrastructure. Siyoi, while less exposed, shows notable vulnerability in 
its southern zones where access to services and infrastructure is limited.

The Climate Risk Profile highlights the need for integrated, climate-sensitive planning that goes beyond 
conventional zoning approaches. Climate risks affect interconnected systems and services, requiring cross- sectoral 
coordination and targeted interventions that address both physical risks and underlying social vulnerabilities.

Key recommendations include integrating climate risk considerations into all urban planning and infrastructure 
development, strengthening and retrofitting critical infrastructure, applying resilient design standards for public 
facilities, addressing indirect and cascading climate impacts and investing in local technical capacity and sustainable 
maintenance systems. These actions provide a practical foundation for building inclusive, long- term climate 
resilience in Kapenguria Municipality
 

EXECUTIVE SUMMARY
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LIST OF ACRONYMS

CCA: 	 Climate Change Adaptation 
CCCF: 	 County Climate Change Fund
CECM: 	 County Executive Committee Member
CIDP: 	 County Integrated Development Plan 
GIS: 	 Geographic Information System
IDEP: 	 Integrated Development Plan
IPCC: 	 Intergovernmental Panel on Climate Change 
KMB:	 Kapenguria Municipal Board
KMD:	 Kenya Meteorological Department
KUSP II: 	 Kenya Urban Support Programme II
LPLUDP: 	 Local Physical Land Use Development Plan 
M&E: 	 Monitoring and Evaluation
MAM: 	 March-April-May
NAP: 	 National Adaptation Plan
NCCAP: 	 National Climate Change Action Plan 
NDMA: 	 National Drought Management Authority
NGO: 	 Non-Governmental Organizations
NEMA: 	 National Environment Management Authority
NMT: 	 Non-Motorized Transport
OND: 	 October-November-December
RCP: 	 Representative Concentration Pathway
RCRA: 	 Rapid Climate Risk Assessment
SSPs: 	 Socio-Economic Pathways
SMEs: 	 Small & Medium Enterprises
TWGs: 	 Technical Working Group 
UACA: 	 Urban Areas and Cities Act 
WRA: 	 Water Resources Authority
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The Greenhouse Effect - a natural blanket for our planet. The Sun sends warmth to Earth, and some of it 
stays trapped by gases in the air (e.g., H2O, CO2, CH4, N2O). Human activities emit (make) more of these 
gases, making the blanket thicker. This extra warmth makes the Earth heat up: global warming.

Climate Change - long-term changes in the weather because of human activities. This refers to changes over 
several decades or longer.

Climate Hazards- physical events or trends linked to climate change, such as heat, extreme weather events 
(e.g., floods and droughts) and sea level rise, that may cause damage and loss.

Climate Risk- the chance of negative consequences for people and nature because of climate issues. Risks 
happen when climate hazards affect exposed and vulnerable people, communities or systems.

Vulnerability - the likelihood of being negatively affected by climate hazards. This can be influenced by factors 
like economic status, access to resources, quality of infrastructure, governance, and the ability to adapt to 
changes.

Exposure - the presence of people, livelihoods, assets, infrastructure, services, etc. in locations that could 
be adversely affected by hazards. This could include, for example, living on a flood plain, a steep slope, or in a 
neighborhood with poor drainage.

Risk Reduction - taking actions to make sure bad things related to disasters happen less often and cause less 
harm. This involves doing things to lower the chances of disasters, making sure we’re less vulnerable to them, 
and being better prepared to handle them when they occur. the goal is to prevent new risks, lessen existing 
ones, and become more resilient overall.

Adaptation - making changes to cope with the actual or expected changes linked to climate change. It helps 
us reduce the harm and make the most of any good things that can come from it.

Mitigation & Low Carbon Development - mitigation means taking actions to reduce or absorb the 
emissions of greenhouse gases that cause climate change. Low-carbon development means finding ways to 
reduce the gases causing climate change without harming our well-being and economic growth.

Anthropogenic factors – originating due to human activities

Climate Resilience - the ability of people and nature to manage difficult situations caused by climate change. 
It’s about ensuring that physical infrastructure, economic systems and livelihoods, human health, ecosystems, 
and social systems can function well, even when faced with challenges from the changing climate.
 

CONCEPTS AND DEFINITIONS
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CHAPTER 1: BACKGROUND INFORMATION
1.1	 Background
Climate change poses a growing threat to sustainable 
development in Kenya, with increasing impacts 
on water resources, food security, infrastructure, 
ecosystems and human well-being. These impacts 
are already being felt at the local level, particularly 
in municipalities where rapid urbanization, 
environmental degradation and climate variability 
intersect. Kapenguria Municipality, the administrative 
and commercial Centre of West Pokot County, is 
increasingly exposed to climate-related hazards that 
threaten development gains and service delivery.

Kapenguria Municipality exhibits complex physical, 
environmental and socio-economic characteristics. 
The Municipality experiences relatively high rainfall 
compared to surrounding lowland areas, yet faces 
increasing rainfall variability, prolonged dry spells, 
intense rainfall events, flooding, landslides, soil erosion 
and gradual temperature increases. These hazards are 
exacerbated by deforestation in key catchment areas, 
cultivation on steep slopes, expansion of settlements 
into environmentally sensitive areas and limited 
climate-resilient infrastructure.

Urban growth within Kapenguria Municipality 
has increased pressure on land, water resources, 
infrastructure and ecosystems. As a result, climate 
risks are no longer confined to rural or agricultural 
areas but increasingly affect urban settlements, 
transport networks, water and sanitation systems, 
public facilities and local livelihoods. Addressing these 
risks requires a comprehensive, evidence-based 
understanding of how climate hazards interact with 
exposure and vulnerability across the Municipality.

1.2 Kapenguria Municipality Overview
Kapenguria Municipality is located in West Pokot 
County, Kenya. It serves as the capital and largest 
urban center of the county, situated northeast of 
Kitale on the A1 Road. Kapenguria Municipality 
generally comprises three wards, namely Kapenguria, 
Mnagei and Siyoi and eight locations, namely Kishaunet, 
Mnagei, Keringet, Kaibos, Talau, Kaisakat, Kapenguria, 
Kapkoris and twenty-four sublocations.

The Municipality lies at Latitude 1o 13’ 48” North 
and Longitude of 35o 7’ 12” and is 2,300 meters 
above sea level. It is characterized by a variety of 
natural features such as the Kamatira forest in the 
Municipality which serves as a major source of 
Kotoruk River that supplies water to Kapenguria 
town. According to the 2019 Kenya Population and 
Housing Census, Kapenguria Municipality had a 
population of approximately 96,813 people.

Developing this 2026-2031 climate Risk Profile 
is important because it will help the municipality 
understand its main climate hazards, identify who 
and what is most at risk and plan effective actions 
to reduce losses, protect lives and infrastructure and 
support sustainable development.
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Figure 1: Kapenguria Municipal Base Map
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1.3 Purpose and Objectives of the Climate 
Risk Assessment
The purpose of this Climate Risk Assessment (CRA) 
is to systematically assess climate-related hazards, 
exposure, vulnerability and risk across Kapenguria 
Municipality in order to support climate-resilient 
planning and decision-making. The CRA provides a 
municipality-wide analysis that can be used to guide 
spatial planning, infrastructure investment, disaster 
risk reduction and climate adaptation initiatives.

The specific objectives of this CRA is to:
•	 Identify and characterize the main climate hazards 

affecting Kapenguria Municipality.
•	 Assess exposure of populations, infrastructure, 

economic activities and ecosystems to climate 
hazards.

•	 Analyze social, economic, environmental and 
institutional vulnerabilities.

•	 Determine overall climate risk and identify priority 
risk hotspots within the Municipality.

•	 Provide a foundation for integrating climate 
risk considerations into municipal planning and 
development processes.

1.3.1	 Scope of the Assessment
This Climate Risk Assessment covers the entire 
geographical area of Kapenguria Municipality. The 
analysis is conducted at the municipal scale and does 
not focus on individual settlements or neighborhoods. 
Instead, it identifies spatial patterns of risk and priority 
areas of concern within the Municipality based on 
physical characteristics, land use patterns, infrastructure 
distribution and environmental conditions.

The CRA focuses primarily on climate change 
adaptation and resilience. While mitigation 
considerations are acknowledged where relevant, 
the emphasis is on reducing vulnerability, managing 
exposure and enhancing adaptive capacity in line with 
Kenya’s national climate change policy priorities.

1.3.2	 Methodology
The methodology followed a multi-scalar and 
interdisciplinary approach combining secondary data 
review, historical and projected climate analysis, spatial 
mapping and extensive field engagement. Community-
based participatory workshops and stakeholder 
interviews ensured that local knowledge and lived 
experiences informed the analysis.

The CRA methodology is grounded in internationally 
recognised climate risk assessment frameworks 
and aligned with Kenya’s national climate policy 

requirements. It integrates qualitative and quantitative 
information, spatial analysis and planning-oriented 
interpretation to support climate-resilient 
development.
 
Conceptual Framework for Climate Risk 
Analysis IPCC Climate Risk Framework
The CRA adopts the climate risk definition developed 
by the Intergovernmental Panel on Climate Change 
(IPCC), which defines climate risk as a function of 
three interacting components:
Hazard – the potential occurrence of a climate-
related physical event or trend that may cause adverse 
impacts.
Exposure – the presence of people, assets, 
infrastructure, livelihoods, or ecosystems in places 
that could be adversely affected.
Vulnerability – the propensity or predisposition of 
exposed elements to be adversely affected, influenced 
by sensitivity and adaptive capacity.

Under this framework, climate risk arises where 
climate hazards intersect with exposed and 
vulnerable systems. Reducing climate risk, therefore, 
requires interventions that address one or more of 
these components: reducing hazard impacts, limiting 
exposure or reducing vulnerability while strengthening 
adaptive capacity.

Application of the Framework at Municipal 
Scale
At the municipal scale, the CRA focuses on 
understanding how climate hazards interact with 
land use patterns, infrastructure distribution, socio-
economic conditions and environmental systems 
within Kapenguria Municipality. Rather than assessing 
individual households or settlements, the analysis 
identifies spatial patterns of exposure and vulnerability 
across the Municipality and highlights priority risk 
hotspots relevant for planning and decision-making.

Thematic Scope
The CRA focuses primarily on climate change 
adaptation and resilience. Thematic areas covered 
include:
•	 Climate hazards (hydro-meteorological and 

climate-driven environmental hazards)
•	 Population and settlement exposure
•	 Infrastructure and service exposure
•	 Economic and livelihood exposure
•	 Environmental and ecosystem exposure
•	 Social, economic, environmental and institutional 

vulnerability.

Climate mitigation issues are considered only where 
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they intersect with adaptation and resilience objectives.
 
Data Sources and Information Base
The CRA draws on a combination of secondary 
data, spatial data and planning documents. Given the 
absence of municipality-specific long-term climate 
datasets, the assessment adopts a pragmatic approach 
that integrates available national, county and local-
level information.

Climate Data
Climate information used in the CRA includes:
•	 Historical climate records and summaries from 

the Kenya Meteorological Department (KMD)
•	 National  and regional climate trend	analyses	from 

government and development partner reports
•	 Observed climate variability and hazard occurrence 

reported in county and sectoral documents

These sources provide information on rainfall patterns, 
temperature trends and climate variability relevant to 
the highland and midland zones in which Kapenguria 
Municipality is located.

Physical and Environmental Data
Physical and environmental analysis draws on:
•	 Topographic and elevation data
•	 River and drainage network information
•	 Land cover and land use data
•	 Forest and catchment boundary information

These datasets support analysis of flood risk, landslide 
susceptibility, erosion-prone areas and ecosystem 
vulnerability.

Socio-Economic and Infrastructure Data
Socio-economic and infrastructure information is 
drawn from:
•	 Kapenguria Municipality Local Physical and Land 

Use Development Plan (LPLUDP) 2024–2034
•	 West Pokot County Integrated Development Plan 

(CIDP) 2023–2027
•	 Sectoral reports on water, sanitation, transport, 

health, education and housing
•	 National census and county statistical summaries

These sources provide data on population distribution, 
settlement patterns, economic activities, infrastructure 
networks and service provision.
 
Spatial Analysis and Mapping Approach
Role of Spatial Analysis
Spatial analysis is a central component of the CRA 
methodology. Climate risks are inherently spatial, as 
hazards, exposure and vulnerability vary across space. 

The CRA therefore integrates spatial information 
to identify patterns of risk and priority areas for 
intervention.

Key Spatial Layers Considered
The following spatial layers are considered in the 
analysis:
•	 Elevation and slope
•	 River networks and flood-prone areas
•	 Land use and land cover
•	 Settlement distribution
•	 Infrastructure networks (roads, water supply, 

public facilities)
•	 Environmentally sensitive areas (forests, riparian 

zones)
•	 Soil type

These layers are analysed individually and in 
combination to identify areas where climate hazards 
intersect with high exposure and vulnerability.

Identification of Risk Hotspots
Risk hotspots are identified through overlay analysis 
and expert judgement, focusing on areas where:
•	 Climate hazards are likely to occur or intensify
•	 Critical assets and populations are concentrated
•	 Environmental degradation and socio-economic 

vulnerability are high

Hazard Identification and Characterizations
Climate hazards relevant to Kapenguria Municipality 
are identified based on:
•	 Historical hazard occurrence
•	 Observed climate trends
•	 Physical and environmental conditions
•	 Stakeholder and planning document insights

The assessment focuses on the following hazard 
categories:
•	 Prolonged dry spells and drought
•	 Flooding and flash floods
•	 Landslides
•	 Rising temperatures and heat stress
•	 Ecosystem degradation linked to climate stress 

(Gully erosion)

Each hazard is analysed in terms of drivers, spatial 
occurrence and potential impacts.

Exposure Assessment Methodology
Exposure is assessed by identifying the presence 
of people, assets, infrastructure, livelihoods and 
ecosystems in areas subject to climate hazards. 
Exposure analysis considers:
•	 Population distribution and settlement patterns
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•	 Location of critical infrastructure and services
•	 Economic activities dependent on climate-

sensitive resources
•	 Environmental assets and ecosystem services

Exposure is analysed qualitatively and spatially, with 
emphasis on identifying concentrations of exposed 
assets rather than producing numerical exposure 
indices.

Vulnerability Assessment Methodology 
Dimensions of Vulnerability
Vulnerability is assessed across four key dimensions:
•	 Social vulnerability – poverty, demographics, 

gender inequality, access to services
•	 Economic vulnerability – dependence on climate-

sensitive livelihoods, income insecurity
•	 Environmental vulnerability – ecosystem 

degradation, land and soil condition
•	 Institutional vulnerability – governance capacity, 

planning enforcement, access to climate finance

Approach to Vulnerability Analysis
The CRA adopts a narrative-based vulnerability 
assessment supported by indicative indicators drawn 
from available data. Given data limitations at the 
municipal scale, vulnerability is not scored numerically 
but assessed qualitatively, with emphasis on identifying 
key drivers of vulnerability and priority areas for 
intervention.

Climate Risk Analysis and Synthesis
Climate risk is analysed by synthesizing information on 
hazards, exposure and vulnerability. The assessment 
identifies:
•	 High-risk climate hazards
•	 Spatial risk hotspots
•	 Key systems and sectors at risk

Risk levels are expressed qualitatively (high, medium, 
low) to support planning and decision-making without 
implying false precision.

Limitations and Assumptions
The CRA is subject to several limitations:
•	 Limited availability of municipality-specific climate 

data
•	 Reliance on secondary data sources
•	 Absence of household-level vulnerability surveys

To address these limitations, the assessment adopts 
a conservative, planning-oriented approach that 
emphasizes robustness and relevance over detailed 
modelling

Use of the CRA for Planning and Decision-
Making
The methodology is designed to ensure that CRA 
outputs are directly usable for:
•	 Spatial planning and zoning decisions
•	 Infrastructure design and prioritization
•	 Disaster risk reduction planning
•	 Climate adaptation and resilience programming
•	 Climate finance mobilization

1.4 Governance Structure
The governance structure for Kapenguria Municipality 
provides the institutional foundation for the 
development, implementation and integration of the 
Urban Climate Risk Profile into municipal planning and 
decision-making processes, particularly the Integrated 
Development Plan (IDP) and related sectoral plans.

Kapenguria Municipality operates under the County 
Government of West Pokot, in accordance with the 
Constitution of Kenya (2010), the Urban Areas and 
Cities Act (2011) and the County Governments 
Act (2012). The Municipality is responsible for local 
service delivery, development control, environmental 
management and urban resilience-building within its 
jurisdiction.

Municipal Board
The Municipal Board provides policy oversight and 
strategic direction for municipal development, including 
climate resilience initiatives. The Board ensures that 
climate risk considerations are mainstreamed into 
municipal plans, budgets and investment decisions.

The Municipal Manager serves as the chief accounting 
and administrative officer of the Municipality and is 
responsible for coordinating departments involved 
in the Urban Climate Risk Profile development 
and ensuring alignment with county-level planning 
frameworks.

The Board of the Municipality is responsible for 
overseeing, evaluating and monitoring the municipality’s 
development and growth.

The Municipality relies on the county government 
for delegation of functions, budgeting and human 
resource capacity and its administration is linked to 
the county government through the CEC member in 
charge of Lands, Physical Planning, Housing & Urban 
Development.
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Figure 2: Municipality Organizational Structure in Kenya

Figure 3: Kapenguria Municipality Organogram
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1.4.1 STAKEHOLDERS ENGAGEMENT 
AND PUBLIC PARTICIPATION
1.4.1.1	Overview
Public stakeholders’ consultation and Community 
participation were organized in phases, including 
sensitization, Workshops organized, and stakeholders’ 
meetings. (Refer to annexes)

1.4.1.2	Stakeholder Mapping Approach
Stakeholder Influence–Interest Matrix for Kapenguria 
Municipality

High Influence – High Interest
These stakeholders have both the authority and a 
strong interest in climate risk management and play a 
central role in decision-making and implementation.
Engagement approach - Continuous engagement, joint 
planning and active participation.
 
High Influence – Low Interest
These stakeholders have decision-making power but 
may not be directly involved in climate risk activities 
daily.

Engagement approach - Periodic briefings, policy-level 
consultations and targeted sensitization.

Low Influence – High Interest
These stakeholders are directly affected by climate 
risks and have strong interest but limited power to 
influence decisions.
Engagement approach: Community consultations, focus 
group discussions, participatory mapping.

Low Influence – Low Interest
These stakeholders have limited direct involvement 
in climate risk issues.
Engagement approach: General awareness and 
information sharing.

In Kapenguria Municipality, stakeholder engagement 
ensures that the Urban Climate Risk Profile is 
inclusive, accurate and implementable. Mapping 
stakeholders by influence and interest helps the 
municipality engage each group appropriately and 
strengthens climate risk management from planning 
to implementation.

Table 1: Stakeholders Matrix Table
High Influence – Low Interest
•	 County Executive Committee Members (CEC)
•	 County Treasury and Economic Planning
•	 County Governor

High Influence – High Interest
•	 Kapenguria Municipal Board- chairman
•	 Municipal Manager, Kapenguria Municipality
•	 County Department of Environment and Climate 

Change
•	 County Department of Physical Planning and 

Urban Development
•	 County Disaster Risk Management Unit, health, 

fire
•	 Department of environment, municipality
•	 KEWASES
•	 Health
•	 Agriculture

Low Influence – Low Interest
•	 General public not directly affected by priority 

hazards-Kamuino residents 
•	 Institutions with minimal interaction with 

climate-sensitive sectors - IREP Foundation

Low Influence – High Interest
•	 Residents of flood-prone and water-stressed 

wards: Siyoi, Mnagei and Kapenguria ward
•	 Informal settlement residents - Mathare and 

Aramaket slums
•	 Farmers, livestock keepers, traders and small 

business owners
•	 Women, youth, elderly persons and persons with 

disabilities
•	 Community-based organizations (CBOs) and 

local NGOs - Ripple Effect
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1.4.2	 Technical Coordination for the Urban 
Climate Risk Profile
The development of the Urban Climate Risk Profile 
is coordinated through a Municipal Technical Working 
Group (TWG), constituted by officers drawn from 
relevant municipal sections Environmental department 
taking the lead and county departments. The TWG 
was responsible for:
•	 Coordinating data collection and validation
•	 Identifying and prioritizing climate hazards
•	 Undertaking risk and vulnerability analysis
•	 Reviewing technical outputs such as hazard maps 

and risk matrices
•	 Ensuring consistency with the Kapenguria 

Integrated Development Plan (IDP) and Spatial 
Plan

 
Key Departments and Units Involved are;
1. Department of Environment, Climate 
Change and Natural Resources
•	 Lead technical department for climate risk 

assessment
•	 Coordinates climate data, vulnerability analysis 

and adaptation measures
•	 Liaises with national agencies such as NEMA and 

the Kenya Meteorological Department (KMD)

2. Department of Physical Planning, Lands and 
Urban Development
•	 Provides spatial data and planning frameworks
•	 Integrates climate risk findings into land use plans, 

zoning and development control
•	 Supports hazard mapping and spatial risk analysis 

using GIS

3. GIS Department
The Geographic Information Systems (GIS) 
Department plays a critical technical role in the 
development of a Municipal Climate Risk Profile by 
providing spatial analysis, mapping and data integration 
required to identify, assess and communicate climate- 
related risks within the urban area. GIS enables 
evidence-based planning by translating climate hazards, 
exposure and vulnerability data into actionable spatial 
information.

•	 Spatial Data Management and Integration.
•	 Climate Hazard Mapping
•	 Exposure Analysis
•	 Vulnerability and Sensitivity Mapping.
•	 Risk Profiling and Hotspot Identification
•	 Support to Climate Risk Prioritization and 

Decision-Making
•	 Integration with Municipal Planning 

Instruments
•	 Monitoring, Reporting and Updates

•	 Stakeholder Communication and Visualization
•	 Data Sharing and Institutional Coordination

4. Department of Roads, Transport and Public 
Works

•	 Assesses climate risks to infrastructure such 
as roads, drainage systems and public facilities

•	 Identifies infrastructure adaptation and 
resilience measures

5. Department of Water
•	 Leads assessment of climate hazards related 

to flooding, drought, water scarcity and 
sanitation

•	 Supports identification of priority adaptation 
interventions in water and sanitation services

 
6. Department of Public Health Services

•	 Assesses climate-sensitive health risks, 
including airborne, waterborne and heat-
related illnesses

•	 Integrates climate risk considerations 
into public health planning and emergency 
response

7. Department of Disaster Risk Management 
and Emergency Services

•	 Coordinates preparedness, response and 
early warning mechanisms

•	 Uses climate risk outputs to strengthen 
disaster risk reduction strategies

8. Department of Agriculture
•	 Crop development and management
•	 Irrigation and drainage infrastructure
•	 Livestock productivity and resilience
•	 Livestock disease management and control

9. Finance and Economic Planning Unit
•	 Supports costing of adaptation actions
•	 Facilitates integration of climate priorities 

into municipal budgeting and resource 
mobilization.

1.4.3 Stakeholder engagement and vertical 
coordination
The governance structure emphasizes vertical 
coordination between the Municipality, West Pokot 
County Government and relevant national institutions 
(e.g. KMD, NEMA, Water Resources Authority). 
Horizontal coordination is achieved through inter- 
departmental collaboration at the municipal level. 
Community representatives, civil society organizations, 
private sector actors and vulnerable groups are 
engaged through stakeholder consultations and public 
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participation forums, ensuring that local knowledge 
and priorities inform the climate risk profile.

1.5	 PHYSIOGRAPHY
1.5.1 Overview
This section explores the natural resource base and 
climatic conditions of Kapenguria Municipality and 
its surrounding areas, with a focus on supporting 
development and addressing existing challenges.

1.5.2	 Topography
Kapenguria Municipality falls within the Cherangani 
Hills, which forms part of the greater Rift valley. Its 

diverse topography includes hills such as Kopoch Hills,
 
Chemwochoi and Kamatira Hills, as well as rocky 
outcrops. Steep-sides hills (see cross section in (plate 
1) serve as catchment for the rivers such as the Suam 
River which is a key watercourse that feeds into the 
Turkwel Dam before discharging into Lake Turkana. 
The municipality is located between 2487 and 1388 
meters above sea level.(Figure 4)

Plate 1: Cross sections (1) A-A (2) B-B

1.5.3	 Slope
Kapenguria municipality is formed by varied topography with slope ranging from gentle to steep terrain. The 
municipality lies within a hilly region, with slopes primarily influenced by Cherangany Hills. The highest point is 
at 76% slope, see Figure 4. This slope affects land us patterns, with steeper areas being unsuitable for intensive 
agriculture or urban development due to soil erosion and soil instability, see Table 2: Slope.

Table 2 : Slope
Slope Description Agriculture Urban development Infrastructure

Slight Optimum 0-6% 0-6% 0-6%
Moderate Satisfactory 6-12% 6-12% 6-12%
Severe Marginal 12-50% 12-50% 12-50%
Very Severe Unsatisfactory Above 50% Above 50% Above 50%
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 Figure 4: Slope Map	                               			   Elevation Map

1.5.4	 Geological and Soil Characteristics
Kapenguria Municipality is dominated by Precambrian basement rocks, with some sedimentary layers. These 
basement rocks are covered by a thin layer of loam soil and pebble-sized angular quartzites. The primary rocks 
include highly fractured and jointed quartzite gneisses and biotite gneisses, which can lead to structural instability 
in steep areas and present challenges for building construction and infrastructure development. The soil cover 
primarily consists of loams and pebbly quartzites. However, the soils along the riparian reserves are clay-based 
and unsuitable for development due to their proximity to watercourses.

1.5.5	 Landcover
Kapenguria Municipality is characterized by diverse land cover, see Figure 5. The area is dominated by agricultural 
land, which includes small-scale farms for subsistence and cash crop farming, see Table 3. Forested areas include 
areas around the Cherangani Hills which play a vital role in water catchment and biodiversity conservation. Urban 
development has been expanding, with residential, commercial and industrial areas increasingly encroaching on 
agricultural lands. Other land cover types include rivers, which support ecological balance and provide essential 
ecosystem services.

Table 3: Land Cover
Land cover Bare land Built-up Farmland Forest
% 6.7 3.4 74.7 15.3

			   Figure 5: Land Cover
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1.6	 Climatic Conditions
1.6.1 Rainfall
Kapenguria Municipality receives an average annual 
rainfall of 1,500 mm, in contrast to the typical bimodal 
pattern of West Pokot County. The peak of the long 
rains is expected from March to May and the short 
rains occur from October to December. January 
experiences the least rainfall, averaging 21 mm, while 
May receives the highest, with an average of 171 mm.

1.6.2 Temperature
Kapenguria has a Tropical wet and dry or savanna 
climate. It has a warm, temperate climate, primarily 
influenced by its elevated location. The average annual 
temperature is 21.66°C, while maximum and minimum 
temperatures are 26°C and 11°C, respectively, see 
Figure 6. February to March is the warmest month 
with an average temperature of 23.66°C, while July 
is the coldest (19.44°C). The moderate temperatures 
create favorable conditions for agricultural activities in 
the surrounding highlands.

 Figure 6: Average Temperatures per month

1.6.3	 Sunshine and Solar Radiation
Kapenguria benefits from year-round sunshine, 
averaging 10 hours per day. The ample sunshine 
presents a significant opportunity for harnessing solar 
energy for street lighting and domestic use.

1.6.4	 Wind Run
Kapenguria experiences an average annual wind run 
of 196 km per day, which decreases with increasing 
altitude. Despite this slight decrease, the wind resource 
remains suitable for potential wind energy generation, 
particularly at locations like the peak of Kapkoris Hills.

1.6.5	 Environment
Kapenguria Municipality is bordered by temperate 
rainforest, including Kamatira and Cherangany, which 
are increasingly threatened by human encroachment. 
Kamatira Forest, primarily covered by pine trees, is 

particularly at risk, as pine is an endangered species. 
Cherangany Forest is home to giant cedar, podo and 
other indigenous tree species, while Kamatira Forest 
is primarily composed of pines, cypress, eucalyptus 
and a limited number of indigenous trees.

Field survey identified several factors negatively 
impacting the environment in the area. The most 
significant factor was the cutting down of trees for 
charcoal, firewood and timber, which poses a major 
threat to forest ecosystems. This was followed 
by sewage pollution, mainly from the use of pit 
latrines which accounted for 27% of the reported 
environmental issues. Other factors included solid 
waste mismanagement, pesticide use, mining activities, 
household waste and automobile exhaust, see Figure 
7.
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Figure 7: Environmental Issues

1.6.6 Hydrology and Drainage Systems
Kapenguria Municipality is characterized by a diverse 
hydrological feature, including rivers, streams, 
dry valley (collecting storm water or runoff) and 
groundwater sources The region has two perennial 
rivers: Kapenguria and Kotoruk. Kapenguria River 
flows southward joining the Nzoia River, while the 
Kotoruk River flows southwest, then to northward to 
merge with the Suam River. The Muruny River and Siyoi 
are also vital water source, supporting the Muruny 
Water Supply Project which is intended to provide 
clean water to the municipality and surrounding areas. 
Streams include: Cereal, Chewoyet, Kaprech and 
Kaibos, feed into these two rivers.

The municipality’s hydrological system faces several 
challenges including:
•	 Pollution of rivers impacts water intake at the 

water supply station.
•	 In the Cherangany Hills and Kamatira forest, 

deforestation reduces groundwater recharge, 
increases surface runoff, accelerates soil erosion 
and leads to river sedimentation.

•	 Agricultural runoff and pesticide use contaminate 
water sources, particularly those used for 
domestic purposes.

•	 The seasonal nature of many rivers, coupled with 
erratic rainfall patterns, results in periodic water 
shortages, especially during dry spells.

 
1.6.7 Agro-Ecological Zones
Kapenguria Municipality falls within the Upper Highland, 
Lower Highland, and Lower Midland agroecological 
zones, each zone offering distinct conditions for 
agricultural activities. The Lower Highland Zone, found 
in areas around Kaibos, Kapkoris, Kaprom and Karas 
and Talau, is characterized by cooler temperatures 
and high rainfall. The zone supports crops such as tea, 

pyrethrum and maize alongside dairy.

The Upper Midland Zone features moderate 
temperatures and rainfall, making it suitable for maize, 
beans and horticultural crops(sunflower) and livestock. 
This zone is located in regions around Keringet, Tartar, 
Murkwijit and Talau. In contrast, the Lower Midland 
Zone is located around Longonot Dispensary and 
experiences warmer temperatures and relatively 
lower rainfall.

These zones provide favorable conditions for mixed 
farming, though challenges such as soil erosion on 
steeper slopes and inconsistent rainfall patterns 
indicate the need for sustainable land management 
practices to enhance productivity and mitigate 
environmental degradation.

1.6.8 Emerging issues
•	 Steep slopes limit development due to soil erosion 

and instability, increasing infrastructure costs.
•	 Fractured rocks and thin soil cover pose 

construction challenges
•	 Deforestation in Cherangany Hills and Kamatira 

Forest, driven by illegal logging, threatens 
biodiversity and water quality.

•	 Seasonal rivers and erratic rainfall lead to water 
shortages.

•	 Irregular rainfall patterns impact water availability 
and agricultural productivity.

•	 Urbanization and agriculture encroach on natural 
and agricultural lands, disrupting the environment 
and land cover.

•	 Soil erosion and inconsistent rainfall in agricultural 
zones reduce crop productivity.

•	 Pollution from human activities degrades water 
quality.
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1.7 POPULATION AND 
DEMOGRAPHIC DYNAMICS
1.7.1. Overview
Understanding the population size, composition, 
trends, socio-economic profile and spatial distribution 
is crucial for preparing the Kapenguria Municipality 
Climate Risk Profile. Demographic analysis not only 
provides insights into population dynamics but also 
helps identify future growth patterns and inform 
infrastructure planning.

1.7.2 Population Size and Distribution
Kapenguria Municipality has witnessed population 
growth since its establishment as an urban center in 

1907. According to the 2019 census, the municipality’s 
population was 96,813 compared to 82,057 in 2009 
and 13,000 in the year 1999. Despite this growth, much 
of the population is still considered rural in character.

Kapenguria ward has the highest population, followed 
by Mnagei ward. Siyoi ward has the least number of 
populations (Map, population per ward)

In terms of locality, Kapengeria location has the highest 
population of 19,847, Kishaunet location has 19,105, 
while Keringet location has the least population of 
4,014. (Population by location)

Table 4: Kapenguria Municipality Locality Population (Source: KNBS, 2019)
Locality Male Female Total No. of Household

Chemwochoi 2,928 3,113 6,041 859
Kaibos 2,739 2,246 4,985 954
Kaisakat 4,867 4,663 9,530 1760
Kapenguria 9,794 10,053 19,847 4,933
Kapkoris 6,848 6,987 13,751 3,028
Keringet 1,981 2,033 4,014 819
Kishaunet 9,538 9,567 19,105 4,141
Mnagei 9,076 9,169 18,245 3,243
Talau 3,250 3,139 6,389 1,185
TOTAL 51,021 50,970 96,813 20,922

Figure 8: Population Density
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1.8	 Population Projection
Using a growth rate of 2.22%, the municipality’s population is projected to reach 144,923 in 2035. Table 5 and 
Table 6 show the population projection by location and age group, respectively.

Table 5: Projection by Location
2019 2035

Locality Male Female Total Male Female Total
Chemwochoi 2,928 3,113 6,041 4,160 4,423 8,584
Kaibos 2,739 2,246 4,985 3,892 3,191 7,083
Kaisakat 4,867 4,663 9,530 6,916 6,626 13,542
Kapenguria 9,794 10,053 19,847 13,917 14,285 28,201
Kapkoris 6,848 6,987 13,751 9,731 9,928 19,659
Keringet 1,981 2,033 4,014 2,815 2,889 5,704
Kishaunet 9,538 9,567 19,105 13,553 13,594 27,147
Mnagei 9,076 9,169 18,245 12,896 13,029 25,925
Talau 3,250 3,139 6,389 4,618 4,460 9,078
TOTAL 51,021 50,970 101,907 72,497 72,425 144,923

Table 6: Population projection by Age group
2019 2035

Age group Male Female Total Male Female Total
0 – 4 5183 5287 10470 7365 7512 14878
5 – 9 4840 4937 9777 6878 7015 13893
10 -14 4431 4519 8950 6296 6421 12717
15-19 3424 3492 6916 4865 4962 9827
20-24 2631 2684 5315 3739 3814 7552
25-29 2193 2237 4430 3116 3178 6294
30-34 1868 1906 3774 2655 2708 5363
35-39 1197 1221 2417 1700 1734 3435
40-44 1020 1040 2060 1449 1478 2927
45-49 934 953 1887 1328 1354 2682
50-54 591 603 1194 840 857 1696
55-59 445 453 898 632 644 1276
60-64 393 401 795 559 570 1129
65-69 288 294 582 409 417 827
70-74 230 235 465 327 334 661
75-79 102 104 206 145 148 292
80-84 61 62 123 86 88 175
85-89 29 29 58 41 42 82
90-94 11 12 23 16 17 33
95-99 6 6 12 8 8 17
100+ 5 5 10 7 7 14
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1.9 Settlement Patterns and Vulnerable 
Groups
The municipality contains a mix of formal and 
informal settlements. Some households, particularly 
low-income groups, are located in areas with limited 
infrastructure and services.

Key vulnerable groups within Kapenguria Municipality 
include:
•	 Children and elderly persons
•	 Low-income households
•	 Residents of informal and poorly serviced 

settlements
These groups often have limited capacity to cope with 
climate impacts such as floods, water shortages and 
heat-related illnesses.

1.10	 Economic Activities and Livelihoods
1.10.1	Overview of the Local Economy
Kapenguria Municipality functions as a service and 
commercial hub for West Pokot County. Key economic 
activities include:
•	 Trade and commerce
•	 Public administration and services
•	 Small-scale manufacturing and informal enterprises
•	 Agriculture and livestock production in peri-

urban areas

The local economy is closely linked to climate-sensitive 
sectors, particularly agriculture and natural resource-
based livelihoods.

1.10.2	Agriculture and Livestock
Agriculture remains an important livelihood activity, 
particularly in peri-urban and surrounding rural areas. 
Crop production and livestock keeping are largely rain-
fed, making them highly sensitive to rainfall variability, 
dry spells and extreme weather events.

Climate hazards such as drought, flooding and erosion 
directly affect agricultural productivity, food security 
and household incomes.
 
1.10.3	Informal Sector
The informal sector plays a critical role in employment 
and income generation. Informal enterprises are often 
highly vulnerable to climate shocks due to:
•	 Limited capital and savings
•	 Exposure to weather extremes
•	 Lack of insurance and social protection
•	 Disruptions caused by flooding or prolonged dry 

spells can have immediate and severe impacts on 
livelihoods.

1.10.4	Infrastructure and Basic Services
1.10.4.1 Transport Infrastructure
Kapenguria Municipality is served by a network of 
roads connecting it to other parts of West Pokot 
County and neighboring regions. While the main roads 
are relatively well established, many secondary and 
access roads are unpaved and vulnerable to damage 
from flooding, erosion and landslides.

Effective transportation networks are vital for regional 
development. They facilitate the efficient movement 
of people and goods, which is essential for economic 
growth and effective governance. As Kenya aims for 
rapid socio-economic development under Vision 
2030, it is anticipated that transportation demands 
will increase significantly, potentially growing by three 
to four times over the next two decades. Climate 
impacts on transport infrastructure disrupt mobility, 
access to markets and delivery of essential services 
leading disruptions of services.

Plate 2 : Left_Is the Status of roads in Bendera Town. Right_ is a road in Makutano town lacking other road elements.

The Municipality lacks a bypass despite being located along the major A1 international road. In peri- urban areas, 
most roads are unclassified murram roads, see Plate 4 that are impassable during the rainy season. Additionally, 
road encroachments have reduced their capacity and further influenced accessibility.
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Plate 3: Left - Paraywa-Lotepa Road in Stotwo village. Right - road to Takar village

Plate 4:	 Right - Siyoi ward kapchila kapkecha bridge. Left - Murkwijit - Kamorou/Meshach tumkou

1.11	 Water Supply and Sanitation
Water supply systems in Kapenguria Municipality 
depend on surface water sources, springs and 
boreholes. These systems are vulnerable to:
•	 Reduced flows during dry spells
•	 Contamination during floods
•	 Damage to infrastructure from erosion and 

landslides

Sanitation facilities, particularly in informal settlements, 
are often inadequate and highly vulnerable to flooding, 
increasing public health risks.

The municipality currently lacks a water reticulation 
plan, resulting in limited water coverage, which stands 
at only 30%. The monthly water supply capacity is 
14,421m³, which is below the estimated monthly. While 

main piping is complete in some areas, incomplete 
distribution lines hinder last-mile implementation and 
customer connections.

1.11.1	Water Sources
The household survey shows disparities in access 
to water sources within the region. A majority of 
households, 53% (see Figure 9), rely on rivers and 
streams for their domestic water needs, indicating a 
heavy dependence on natural, untreated water sources 
(see Plate 5. 25% of households use boreholes and 
wells and only 14% of households have access to piped 
water, with connections primarily concentrated in the 
town center. This limited access to piped water suggests 
underdeveloped water infrastructure, particularly in 
rural and peri-urban areas.
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Figure 9: Sources of water

Plate 5: One of the water sources for the households. To the right a water source where the community of Keringet and 
Kangulikwan gets water.

1.11.2	Existing water supply systems
Existing water supply system in Kapenguria municipality 
include; Kapenguria water supply scheme (public), 
Tartar water supply scheme, Makutano water supply 
scheme and Karas water supply scheme. Below are 
explained water supply systems with their capacity.
 
1.11.3	Makutano Water Supply
The Makutano Water Supply system, constructed in 
1972, serves both Makutano and parts of Kapenguria 
Municipality. The water intake is located at River 
Kotoruk and the system has a design capacity of 432 
m³/day, though it currently produces 200 m³/day. Raw 
water is pumped from the river to a treatment plant 
near the intake and the treated water is stored in a 90 
m³ tank at Makutano. A small branch line also serves 
Kishaunet Centre and Nasokol Girls’ Primary and 
Secondary Schools. The service area covers about 2 
km².

1.11.4	Kapenguria water supply
Kapenguria River is the primary source of water for 
the municipality. The water supply scheme, established 
in the 1950s, covers an area of approximately 3 km². 
Raw water is drawn from the river and pumped 1.1 km 

to the main treatment plant. The current production 
is 167 m³/day, just under the system’s design capacity 
of 360 m³/day. The treated water is then pumped into 
elevated storage tanks for distribution within the 
municipality.

1.11.5	Karas water supply and Tartar water 
supply scheme
The Karas Water Supply system and Tartar water 
supply scheme are other schemes that serve parts of 
Karas and Tartar within Kapenguria Municipality. The 
current production for Karas and Tartar are 47 m³/day 
(1421 m³/month) and 66.7 m³/day (2000 m³/month), 
respectively.

1.11.6	Muruny water systems
Muruny Water Supply Project, currently 70% complete, 
see Plate 6 has 12 storage tanks with a combined 
capacity of 17,865 million liters. It is designed to 
serve the entire Kapenguria municipality. The project 
includes a conventional Water Treatment Plant (WTP) 
at Kabichbich Center, capable of treating 38,800m³ 
daily. The water supply project is designed to provide 
safe, treated water to residents
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Plate 6: Muruny water supply project (under construction)

1.11.7	Water-related issues
Kapenguria Municipality faces a range of water-related challenges, primarily due to the absence of a reticulation 
plan and an over-reliance on traditional water sources such as shallow wells, boreholes, unprotected springs and 
rainwater catchment. These issues are intensified by seasonal water scarcity, high piping costs, river pollution 
during the rainy season, illegal connections, insufficient funding for necessary infrastructure upgrades and the 
lack of a functioning sewerage system.

The water distribution system also encounters structural problems, including outdated, rusted, or stolen pipes, 
poor plumbing methods and frequent damage from road construction activities. The terrain poses additional 
difficulties for water pumping systems, while inadequate drainage systems and soil pollution contribute to the 
degradation of water sources.

Plate 7: Left_ is an unused borehole in Keringet village. Right_ a drying water source in Kaprech

Local authorities are engaging communities through sensitization programs to promote good water management 
practices and reduce vandalism. They are also exploring gravity-fed water systems to minimize reliance on costly 
electricity for pumping.

1.12	 Energy and Other Services
1.12.1	Energy Sources
Energy is a key driver of economic growth in towns, with urban areas consuming significant amounts of fuel. In 
the municipality, the primary energy sources are electricity (60% coverage, petroleum fuels, solar and biomass. 
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The use of renewable energy sources, such as solar, wind, biogas, which has 0.03% coverage within the whole 
county and geothermal power, remains minimal, despite their lower environmental impact. Uses of energy 
include: lighting; Cooking; and businesses (welding, juakali, milling, water pumping).

1.12.2	Energy sources for lighting
The field survey revealed that the majority of respondents rely on electricity and solar power as their primary 
sources of lighting, with 41% and 31% of households, respectively (see Figure 10). Approximately 4% still rely 
on paraffin, while 16% use firewood for lighting. Particularly, the adoption of renewable energy sources, such as 
solar power, is minimal, with less than 1% of the population utilizing it. The choice of energy sources is influenced 
by factors such as accessibility, affordability, security considerations and the unavailability of electricity in certain 
areas.

Figure 10: Sources of Energy

1.12.3	Energy sources for cooking
The primary sources of cooking energy in Kapenguria municipality are non-renewable. Firewood is used by 
61.11% of households, while 22.22% rely on charcoal. Firewood is predominantly used in rural areas and informal 
settlements like Mathare, Eastleigh and Aramget. Additionally, 10.37% of households use gas for cooking, 2.59% 
use electricity and approximately 0.37% use paraffin (see Figure 11). The field survey also revealed that most 
people prefer firewood because it is available, accessible, affordable (often free) and convenient.

The findings indicate that non-renewable energy sources dominate cooking practices in the town. The continued 
reliance on wood fuel contributes to deforestation and environmental degradation. To address this, it is crucial to 
promote tree planting and encourage a shift towards renewable energy alternatives, such as solar and biomass, 
to reduce the environmental impact.

Figure 11: Source of Energy (Cooking)
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1.13	 SOCIAL INFRASTRUCTURE
Social infrastructure plays a critical role in shaping the quality of life. As the municipality grows, the demand 
for essential services such as education, healthcare, public amenities and recreational spaces has increased. 
This chapter examines the current state of social infrastructure in Kapenguria, identifying key strengths and 
opportunities for improvement. It explores the distribution and accessibility of health services, education facilities 
and critical community facilities while assessing their capacity to meet the needs of a growing population.

1.13.1	Distribution of Health Facilities
Access to healthcare in Kapenguria is hindered by both staff shortages and inadequate physical distribution. 
The municipality have one hospital, health centers and18 dispensaries, but this existing infrastructure proves 
insufficient to meet the demands of a growing population.

The distance to health facilities is a critical factor influencing healthcare access. While 53% of respondents, 
primarily in urban areas, travel less than one kilometer to reach a facility, 17%, mainly in rural areas, must travel 
over 5 kilometers.

1.13.2	Education
Access to quality education and functional infrastructure is a cornerstone of development in any society. Under 
Kenya Vision 2030, the country aims to provide globally competitive quality education and training to enhance 
the well-being of citizens. There is a 30% dropout rate with majority of this percentage being male.

The sector faces significant challenges, including an estimated illiteracy rate of 60%, which contributes to 
retrogressive cultural practices such as early marriages, female genital mutilation (FGM) and cattle rustling. Low 
literacy rates are attributed to nomadic lifestyles, negative cultural practices and limited educational infrastructure.

Figure 12: Secondary Schools Service Area

1.13.3	Social development centers
Kapenguria hosts a number of social development centers. These facilities serve as hubs for social interactions, 
skills development and knowledge sharing, catering to diverse groups, including youth, women and the public. 
Among them is Kapenguria
 
Social Hall, which is widely used for public meetings, community events and training sessions.
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Kapenguria Museum also stands as a significant cultural landmark. The museum preserves the town’s rich history, 
particularly its role in Kenya’s struggle for independence and serves as an educational resource for both locals 
and visitors. Additionally, youth and women empowerment initiatives are supported by centers such as the 
Kapenguria Youth Empowerment Center and the West Pokot Women Development Center offer training in 
entrepreneurship, vocational skills and leadership development

1.13.4	Information Communication Technology (ICT)
1.13.4.1 Telecommunication
Kapenguria Municipality hosts key communication and information institutions such as the Huduma Centre, a 
youth empowerment centre, social hall and four post offices in Keringet, Siyoi, Kaibos and Makutano, among 
other institutions. The primary modes of communication is mobile phone (84%), with other channels like radio, 
television and online platforms (see figure 13).

Figure 13: Mode of communication

In terms of mobile communication, all major cell phone 
networks, including Safaricom and Airtel serve the 
area. However, internet access remains limited, with 
only about 8% of residents having reliable internet 
service. Many respondents cited slow internet speeds 
as a major concern.

1.14	 Poverty, Inequality and Social 
Vulnerability
1.14.1	Poverty and Livelihood Insecurity
Poverty levels remain high in parts of Kapenguria 
Municipality, particularly among households 
dependent on climate-sensitive livelihoods. Limited 
income diversification and savings reduce the ability 
of households to cope with and recover from climate 
shocks.

1.14.2	Gender and Vulnerable Groups
Women, children, the elderly and persons with 
disabilities are disproportionately affected by climate 
hazards due to social and economic inequalities. 
Gender disparities in land ownership, access to credit 
and decision-making further increase vulnerability.

1.15	 ECONOMIC ANALYSIS
Kapenguria Municipality’s economic growth is anchored 
in key sectors, including agriculture, construction, 

retail trade, tourism and business services. Agriculture 
and livestock are the primary sources of income 
and employment, contributing significantly to the 
county’s revenue. Strategically located along the A1 
International Highway, the municipality serves as a 
regional commercial hub for the North Rift, facilitating 
trade and travel.

This chapter discusses the current state of the 
municipality’s economy, identifying important sectors, 
growth drivers and exploring avenues for future 
development, including industrial growth, value chain 
development in existing sectors and human capital 
development.

1.15.1 Employment
Employment in Kapenguria municipality is sourced 
from: the county government, which employs 15% of 
the population; the national government employs 15% 
and small and medium-sized enterprises (SMEs), which 
contribute 70% of local employment, (see Figure 14)

Self-employment opportunities is also common with 
many residents working in trade, transport services and 
informal sectors such as the Jua Kali, which provides 
opportunities for skilled artisans and craftsmen.
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Figure 14: Types of employment

1.16	 Trade and Commerce
1.16.1	Banking and Financial Services
Kapenguria municipality has a well-established 
banking sector, featuring branches such as Kenya 
Commercial Bank (KCB), Barclays Bank, Equity 
Bank, K-REP Bank and the Kenya Women Finance 
Trust. These institutions provide financial services to 
local businesses and entrepreneurs, supporting both 
agricultural and commercial activities. The presence 
of several insurance companies, such as Biashara 
Mashinani Fund, which provides affordable credit to 
300 traders, further strengthens the financial services 
landscape.

1.16.2	Markets
Markets play a critical role in Kapenguria’s local 
economy by facilitating trade and generating revenue 
for the county government. The municipality have one 
market at Makutano, which is under construction. 
Despite efforts to improve market infrastructure, the 
demand for market spaces still exceeds supply. Many 
vendors continue to operate outside the formal stalls, 
occupying public spaces and road reserves to sell their 
goods.

Other proposed markets include: new fresh produce 
markets in Siyoi and Bendera and satellite markets in 
Kirenget, Murkwijit and Masol shopping center.

The municipality’s economy is primarily driven by 
agricultural trade, with many products being sold 
directly at the farm gate or to local hotels and small 
businesses. Additionally, Kapenguria features a blend 
of large and small-scale retail operations and the 
liberalization of the petroleum sector has contributed 
to an increase in fuel outlets strategically located along 
major transport routes.

1.16.3	Market Accessibility
Data from the household questionnaire indicates that 
approximately 60% of households reside within 5 km 
of the nearest market, suggesting relatively convenient 
market access (see Figure15). However, households 
located between 10 km and 50 km from the nearest 
market face challenges in accessing markets, particularly 
for perishable goods. The longer distances to market 
centers highlight potential geographic, infrastructural, 
or logistical barriers to efficient market access.

Figure 15: Market Connectivity
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1.16.4	Informal Sector
Informal trade forms a critical component of Kapenguria’s economy, with vendors, tailors, mechanics, hawkers 
and vegetable sellers significantly contributing to the commercial landscape (see Plate 8). Hawkers, in particular, 
play a key role in distributing goods and services across the Central Business District (CBD) and peri- urban 
areas.

However, the expansion of informal businesses within the CBD has resulted in congestion, emphasizing the need 
for designated spaces to accommodate these activities. This state highlights the growing demand for infrastructure 
that supports the informal economy while maintaining an organized urban environment.

Plate 8: Informal activities In Kapenguria Municipality.

1.16.4 Small and Medium Enterprises
Kapenguria Municipality comprises 60% of the population. However, only 20% (50 out of all groups) are formally 
registered, limiting their access to support. Key challengeshindering SME growth include limited funding, 
inadequate budget allocation, lack of awareness, political differences and poor infrastructure, especially sanitation.
To address these challenges, the municipality has partnered with NGOs to provide training programs and 
facilitate collaborations aimed at capacity building. Additionally, upcoming projects such as the National Youth 
Towards Advancement (NYOTA) and the Kenya Jobs Economic Transformation (KJET) initiative seek to enhance 
employment opportunities and economic empowerment. The long-term vision for SMEs in Kapenguria is to 
achieve 99.9% registration of groups, leading to improved livelihoods and broader economic transformation.

1.16.5 Industries
Industries within the municipality include: cottage industries (e.g., Jua Kali, tailoring), a sunflower aggregation 
point (see plate 9), dairy processing plants (Makutano), small- scale maize milling and a coffee plant. Honey is 
packaged locally, however sourced outside the municipality. Small and medium-sized enterprises (SMEs) operate 
in sectors like motor vehicle repair and carpentry and furniture manufacturing by sawmill operators (small scale). 
Sand harvesting is a potential, but it requires sustainable practices.

Currently, the municipality is underutilizing its agricultural output (maize, beans, horticultural crops) for value 
addition, which presents a significant opportunity for agro- processing development.
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Plate 9: Sunflower plantation and un-operational sunflower factory.

1.17	 Land-use
According to the spatial plan survey, land use varies 
within the municipality, ranging from residential, mixed 
use, commercial and agricultural use. Mixed use 
include agriculture cum residential, commercial cum 
residential, among other mixed uses. Agricultural use 
covers the highest percentage of 58.6%, see Figure 16. 
This shows the municipality’s rural setting and reliance 
on agricultural activities.

Land use determines where people live, where 
economic activities take place and which areas are 
exposed to climate hazards such as flooding, erosion, 
heat stress and water scarcity.

Current Land-use Patterns in Kapenguria 
Municipality
Kapenguria Municipality comprises a mix of land uses, 
including:
•	 Residential areas (both formal neighborhoods and 

informal settlements)
•	 Commercial and business zones within the town 

Centre
•	 Public and institutional land (schools, hospitals, 

administrative offices)
•	 Transport corridors and road reserves

•	 Agricultural and peri-urban farming areas
•	 Open spaces and natural areas, including river 

corridors and riparian zones

These land uses are unevenly distributed across wards, 
with more intensive development concentrated around 
the town Centre and main roads, while peripheral 
areas retain agricultural and low-density uses.
Some existing settlements and economic activities 
are located close to rivers, low- lying areas, or steep 
terrain, which increases exposure to flooding, erosion 
and stormwater impacts.

Urban Expansion and Land-use Pressure
Kapenguria Municipality is experiencing gradual urban 
expansion driven by population growth and increased 
demand for housing and services. This has resulted in:
•	 Expansion of residential areas into peri-urban 

zones
•	 Increased pressure on agricultural land
•	 Encroachment into riparian areas and natural 

drainage corridors in some locations
Unplanned or poorly controlled land-use change 
can increase climate risk, particularly flood risk and 
environmental degradation.

Figure 16: Land Use
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Future Planned Land-use Changes
According to the Kapenguria Municipal Spatial Plan, 
future land-use changes include:
•	 Designated areas for residential and commercial 

expansion
•	 Planned infrastructure developments and road 

improvements
•	 Protection of environmentally sensitive areas such 

as riparian reserves and open spaces

If future development follows the Spatial Plan and 
avoids high-risk areas, climate exposure can be 
reduced. If not, climate risks may increase as the 
municipality grows.

Link between Land Use and Climate Hazards
Land-use patterns in Kapenguria Municipality influence 
climate risk in several ways:
•	 Built-up areas reduce natural drainage, increasing 

flood risk
•	 Loss of vegetation increases surface runoff, 

erosion and heat stress
•	 Development near rivers increases flood and 

water pollution risks
•	 Preserved green spaces help manage stormwater 

and reduce heat
Understanding these linkages helps identify high-risk 
land-use zones within the municipality.

Figure 17: Suitability Map

1.18	 HOUSING AND SETTLEMENT
1.18.1	Housing Infrastructure

Plate 10:Semi-permanent structures



26

1.18.2	Flats
Flat houses in Kapenguria are concentrated in urban areas, primarily in Makutano, Kapenguria, Bendera and parts 
of Siyoi. These multi-story buildings cater to the growing population and typically range from two to four stories, 
providing rental units for middle-income earners.

Plate 11: Flats in Kapenguria Municipality

1.18.3	Informal Housing
Informal settlements within the municipality include Kambi Moto, Kambi Samaki, Aramaget and Mathare slums. 
These settlements comprise approximately 36% of the municipality (see Figure 17) and are characterized by a 
range of housing types, often constructed using mud, timber and iron sheets.

Figure 18: Housing Topologies

Plate 12:Informal settlements in Mathare & Aramaket
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1.19	 Waste Management and Solid Waste Management
Solid waste primarily consists of household garbage, commercial waste from businesses, agricultural byproducts 
from markets and farms, glass, metal scrap from garages and fabricators and plastic and polythene bags from 
bars, hotels and restaurants. The waste stream is largely composed of inorganic materials such as bottles, paper, 
plastic containers, polythene bags and old clothes, as well as organic waste like food scraps and vegetable peels.

Figure 19: Types of waste generated at the household

Plate 13: Kapenguria municipal garbage collection

Figure 20: Household Solid Waste Disposal
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Figure 21: Ways of waste disposal

Plate 14: Kapenguria Municipality Open Dumpsite. Source: Field Survey, 2023

Plate 15: Kapenguria Dumpsite, existing fence. Source: Field Survey, 2023.

1.20	 Liquid Waste Management
Kapenguria Municipality lacks wastewater treatment facilities and relies on exhauster truck services provided 
by both the county government and private providers. These trucks, with a capacity of 6 m³, primarily serve the 
urban population. Untreated waste is often dumped in forests, posing significant environmental and public health 
risks.

The sewerage system is currently 70% complete (see Figure 22) and residents rely on other sanitation methods. 
Currently, 68% of residents use pit latrines, 29% rely on septic tanks and 2% dispose of waste in the bush. These 
practices pose a significant risk of contaminating local rivers, which are key water sources.
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Figure 22: Proposed sewer system
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Climate hazards are climate-related physical events 
or trends that may cause adverse impacts on human 
systems, infrastructure, ecosystems and livelihoods. In 
Kapenguria Municipality, climate hazards are shaped by 
both climatic factors (rainfall variability, temperature 
changes) and non-climatic factors such as topography, 
land use change, environmental degradation and urban 
expansion.

This chapter identifies and analyses the major climate 
hazards affecting Kapenguria Municipality, describes 
their drivers and spatial characteristics and examines 
their observed and potential impacts. The analysis 
provides the foundation for subsequent assessments 
of exposure, vulnerability and climate risk.

Overview of Major Climate Hazards in 
Kapenguria Municipality
Based on historical records, observed climate trends, 
physical characteristics and planning documents and 
Stakeholders judgement the main climate hazards 
affecting Kapenguria Municipality include:
•	 Windstorms
•	 Lightning strike

•	 Drought
•	 Flash floods
•	 Extreme heat
•	 Extreme cold
•	 Landslides
•	 Gully erosion

These hazards vary in frequency, intensity and spatial 
distribution, but collectively pose significant risks to 
development and service delivery.

2.1 Key Climate hazards
Climate hazard screening is a systematic, preliminary 
process designed to identify, analyze and evaluate the 
potential impacts of current and future climate-related 
risks on a project, policy, or investment at an early 
stage. It serves as a, “first pass” check to determine if a 
project is likely to be affected by climate hazards (such 
as floods, droughts) and helps to integrate adaptation 
measures into project design to build resilience.

Key hazards were identified using a pair matrix and 
hazard likely, significant impact and high priority 
method table as shown below.

CHAPTER 2: HAZARD ASSESSMENT

Plate 16: Pair matrix table
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From this method the hazards were ranked as follows in terms of priority;
1.	 Drought
2.	 Flash floods
3.	 Exteme heat 
4.	 Landslides
5.	 Lightening strikes 
6.	 Extreme cold 
7.	 Windstorms 
8.	 Wild fires

Table 7: Hazard screening for Kapenguria Municipality

Hazard Hazard Likely 
(Y/N)

Significant Impact
(Y/N)

High Priority 
(Y/N)

Key Hazard 
(Y/N)

Heat Stress
Average surface	temperature increase Y Y Y Y
Average ocean temperature increase N/A N/A N/A N/A
Extreme heat Y Y Y Y
Marine heatwaves N/A N/A N/A N/A
Cold Stress
Average surface temperature during Winter Y N N N
Extreme cold (e.g., cold spells, frost) Y N N N
Snowfall and ice storms N/A N/A N/A N/A
Flooding
Changes in precipitation patterns Y Y Y Y
Pluvial	 (surface	level) flooding, including flash 
flooding and urban flooding

Y Y Y Y

Fluvial (river) flooding Y Y Y Y
Sea level rise N/A N/A N/A N/A
Coastal flooding, including storm surges N/A N/A N/A N/A
Waterlogging N N N N
Water Stress
Drought (meteorological,
hydrological)

Y Y Y Y

Groundwater salinization N/A N/A N/A N/A
Saline intrusion N/A N/A N/A N/A
Wildfire
Wildfires & bushfires N/A N/A N/A N/A
Storms
Extreme wind Y Y N N
Tropical cyclones N/A N/A N/A N/A
Sand and dust storms Y Y N N
Hailstorms Y N N N
Mass Movement
Landslides Y Y Y Y
Coastal erosion N/A N/A N/A N/A
Gully erosion Y Y N N
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Marine Conditions
Ocean acidification N/A N/A N/A N/A
Geophysical*
Subsidence N N N N
Earthquakes N N N N
Volcanos N N N N

From hazard likely, significant impact and high priority, we found out that the key hazards affecting our municipality 
are;

•	 Heat stress- (average surface temperature increase and extreme heat)
•	 Flooding – (changes in precipitation patterns, fluvial flooding and river flooding)
•	 Drought
•	 Landslides

These hazards were found to have impacts and risks on various urban elements as indicated below.
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2.2 Climate indicators and hazard 
thresholds

This section introduces the key climate indicators and 
hazard thresholds used to assess current and future 
climate risks. Climate indicators are measurable 
variables such as temperature, precipitation and 
drought indices that describe changes in the climate 
system, while hazard thresholds define the levels at 
which these variables translate into adverse impacts 
on people, infrastructure and ecosystems. By linking 

observed and projected climate indicators to 
established thresholds, this assessment provides a 
consistent and evidence-based basis for identifying 
the onset, severity and escalation of climate hazards 
and for comparing risk levels across time periods and 
emissions scenarios.

The climatic hazards should be interpreted as high, 
medium and low, as shown in the table below.

Table 12: Hazard Interpretation

Level Interpretation

High Hazard events that are likely to occur with high frequency and/or intensity

Medium Hazard events that are likely to occur with moderate frequency and/or intensity

Low Hazard events that are likely to occur with low frequency and/or intensity

The tools/sources of climatic data are mainly from the World Bank Climate Knowledge Portal and SPEI 
database, Kenya Meteorological Department, local news outlets and field observations.

Table 13: Climate indicators and hazard thresholds selected for the assessment
Key Hazard Climate indicator Data source Threshold
Pluvial flooding No. of days with 

precipitation >50mm
https://
climateknowledgeportal.
worldbank.org/country/
kenya/era5-historical

High

Extreme heat Average Mean Surface	
Air Temperature

https://
climateknowledgeporta 
l.worldbank.org/country/
kenya/era5-historical

Medium

Extreme precipitation 
pattern

Number of days per year 
with precipitation
>100mm.
3 consecutive rainfall 
events with a total 
precipitation of 150mm

https://
climateknowledgeporta 
l.worldbank.org/country/
kenya/era5-historical

High

Drought- Prolonged
dry spell

10	 days	 without 
rainfall, with <10mm;
SPEI value of 2.1.

Kenya Metrological 
Department, SPEI data

Medium

Gully Erosion Topographical threshold,	
soil, anthropogenic

Field observations High

2.3	 Current Hazard Levels and Climate Projections
2.3.1	 Introduction
Kapenguria Municipality is currently exposed to multiple climate-related hazards, including recurrent droughts, 
intense rainfall events leading to flash flooding and gully erosion and rainfall-triggered landslides in surrounding 
highland and escarpment areas. Periods of water stress associated with below-average rainfall and rising 
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temperatures affect water supply, agriculture and livelihoods, while episodic heavy storms cause localized flooding, 
soil erosion and infrastructure damage. Climate projections for Kapenguria  indicate continued increases in mean 
temperatures under both moderate and high-emissions scenarios, alongside greater rainfall variability during the 
long and short rain seasons. These projected changes are expected to intensify evapotranspiration and increase 
the frequency and severity of drought conditions, even where total rainfall does not decline substantially, while 
also raising the likelihood of extreme rainfall events that exacerbate flooding, erosion and landslide risks. Overall, 
climate change is projected to amplify existing hazards in Kapenguria by increasing climate extremes rather than 
altering average conditions alone.
 

Figure 23: Average Mean Surface Air Temperature
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Mean surface temperatures over the years shoes steady increase. The sustained increase in mean temperature 
intensifies heat stress, particularly in built-up urban areas and raises evapotranspiration rates, thereby 
exacerbating drought risk even in years with near-normal rainfall. Higher temperatures also amplify the impacts 
of rainfall extremes by increasing soil dryness before storms, which contributes to flash flooding, gully erosion 
and landslide susceptibility when intense rainfall occurs. Overall, the observed warming captured in the figure 
demonstrates that temperature rise is a cross-cutting driver that is already amplifying drought, heat stress and 
rainfall-related hazards and it provides a critical baseline for understanding how these risks are likely to worsen 
under future climate change.
 

Figure 24: Annual Precipitation 1901-2024
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The observed precipitation over the years shows 
increasing variability between 2011 and 2021 and a 
sharp decline from 2021-2024. These variations have 
been occasioned by extreme events such as landslides 
and flash floods.
 
2.3.2	 Climatic hazard projections
Future climate hazard projections were assessed using 
a set of internationally accepted climate indicators that 
capture changes in temperature, moisture balance and 
rainfall intensity under different emissions pathways. 
For heat stress, projections rely on mean surface 
air temperature, which reflects long-term warming 
trends that directly influence human thermal comfort, 
health risks and urban heat accumulation. Rising mean 
temperatures are associated with increased frequency 
and intensity of heat stress conditions, particularly in 
urban areas where built surfaces amplify warming.

Shared Socioeconomic Pathways (SSPs) are meant to 
provide insight into future climates based on defined 
emissions, mitigation efforts and development paths. 
Under the moderate emissions (SSP2-4.5) scenario, 
mean surface air temperatures are projected to 
increase steadily by mid-century (~2050) and further 
by end-century (2100), while under the high emissions 
scenario (SSP5-8.5), substantially larger temperature 
increases are expected, significantly elevating heat 
stress risks by 2100.

Drought projections are assessed using the 
Standardized Precipitation– Evapotranspiration Index 
(SPEI), which integrates changes in precipitation and 

temperature-driven evapotranspiration to capture 
water balance deficits. SPEI is particularly suitable 
for climate change analysis because it reflects the 
intensifying effect of rising temperatures on drought 
severity. Future drought risk is expressed through 
changes in the frequency, duration and severity of 
negative SPEI values rather than single index values. 
Under SSP2-4.5, SPEI projections indicate a gradual 
increase in drought stress by mid-century, driven 
mainly by higher evapotranspiration even where 
rainfall changes are modest. Under SSP5-8.5, stronger 
warming leads to more frequent and severe drought 
conditions by 2100, with prolonged periods of negative 
SPEI indicating heightened risk to water resources, 
agriculture and ecosystems.

Projections of flash flooding and heavy erosion are 
primarily based on precipitation indicators, particularly 
changes in rainfall intensity, variability and extreme 
precipitation events. These hazards are less influenced 
by annual rainfall totals and more by short-duration, 
high-intensity rainfall that generates rapid surface 
runoff, overwhelms drainage systems and accelerates 
soil erosion. Climate projections indicate that under 
SSP2-4.5, rainfall variability and the occurrence of 
intense storm events are likely to increase by mid-
century, raising the risk of localized flash floods and 
erosion. Under the SSP5-8.5 scenario, these extreme 
rainfall events are projected to become more intense 
and more frequent by 2100, substantially increasing 
flood peaks, gully erosion and landslide susceptibility, 
particularly in areas with steep slopes or degraded 
land cover.

 Table 14: Current and future hazard levels for Kapenguria Municipality
Hazard Level

Hazard Current
(Baseline)

2050
SSP2-4.5

2050
SSP5-8.5

2100
SSP2-4.5

2100
SSP5-8.5

Drought Medium Low High Low High
Flash floods High Medium High Low High
Extreme heat Medium Low High Low High
Landslides High Low High Medium High
Gully erosion Medium Low High Low High

Table 14 summarizes how the severity of key climate hazards evolves from current conditions to mid-century 
(2050) and end-century (2100) under moderate (SSP2-4.5) and high-emissions (SSP5-8.5) scenarios. Under 
current baseline conditions, Kapenguria Municipality faces medium drought and extreme heat risk, alongside high 
exposure to flash floods and landslides, reflecting existing rainfall variability and terrain-related vulnerabilities. 
By 2050, hazard levels diverge by scenario: under the moderate pathway (SSP2-4.5), most hazards temporarily 
reduce to low or medium levels, suggesting that emissions stabilization and moderate warming could limit near- 
term risk escalation; however, under the high-emissions scenario (SSP5-8.5), drought, extreme heat, gully erosion, 
flash floods and landslides intensify to high levels, driven by stronger warming and more extreme rainfall.
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Figure 25: Temperature changes under SSP2(4.5) by the year 2100

By the year 2100, this contrast becomes more pronounced: SSP2-4.5 maintains generally low to medium hazard 
levels, while SSP5-8.5 shows consistently high risk across all hazards, indicating substantial amplification of heat 
stress, water deficits and rainfall-triggered impacts.

Figure 26: Temperature changes under SSP5-8.5 by the year 2100
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The chart below illustrates projected temperature time series indicating that the Municipality will experience a 
continued and accelerating increase in mean surface air temperature from present day to 2100, with warming 
remaining relatively moderate under the SSP2-4.5 scenario but becoming substantially more pronounced under 
the high-emissions SSP5-8.5 pathway, particularly after mid-century, resulting in significantly higher average 
temperatures by 2100 compared to the historical baseline and implying a marked escalation of heat stress and 
climate-related risks over time.

Figure 27: Average Mean Surface Air Temperature Projected Timeseries Anomaly

Overall, the projection illustrates that future hazard severity is highly sensitive to the emissions pathway, with 
strong mitigation significantly reducing long-term climate risks, while continued high emissions lead to widespread 
and severe hazard escalation

2.4	 Current and Future Hazard Impact Areas
This section describes the spatial distribution of areas currently affected by climate- related hazards and how 
these impacts are expected to change under future climate conditions. It identifies locations that are already 
experiencing climate stresses, as well as areas likely to face increased hazard intensity, frequency, or spatial extent 
due to climate change.

Below are mapped areas according to hazard susceptibility in Kapenguria Municipality
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2.5	 Exposure & Vulnerability Assessment
The ability of systems, institutions, or individuals to adjust to potential damage, take advantage of opportunities, 
or respond to consequences. High adaptive capacity (e.g., wealth, education, or technology) reduces overall 
vulnerability. This chapter examines the exposure and vulnerability of urban elements, i.e., people, infrastructure 
and key systems, to previously identified climate hazards, building on the hazard and climate projection analysis 
presented earlier. Exposure describes the presence of populations, assets and services in areas subject to climate 
hazards, while vulnerability reflects the degree to which these elements are susceptible to harm due to their 
physical characteristics, socio-economic conditions and adaptive capacity. The chapter jointly examines exposure 
and vulnerability by identifying which locations and sectors are most at risk under current conditions and how 
climate change may exacerbate existing sensitivities or create new vulnerabilities over time, thereby providing a 
basis for prioritizing targeted and effective adaptation measures.

2.5.1	 Urban Elements
Urban elements in this case are all elements found in the urban ecosystem, including biotic and abiotic elements. 
At the center of it all, is the ‘people’. The table below seeks to establish urban inventory in relation to climate 
change risk and whether they have been considered in Rapid Climate Risk Assessments (RCRA), which normally 
happen from time to time. The inventory also seeks to establish whether the elements have been mapped 
accordingly using the current technology such as Geographical Information System, while describing their names/
locations.
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2.5.2	 Exposure, Vulnerability and Impacts of Climate Hazards on Urban Elements
This section presents an assessment of the exposure and vulnerability of urban systems, populations and 
natural assets to key climate-related hazards affecting the Kapenguria Municipality. Exposure is understood 
as the presence of people, infrastructure, services, economic activities and ecosystems in locations that could 
be adversely affected by climate hazards, while vulnerability reflects the degree to which these elements are 
susceptible to harm, considering their sensitivity and capacity to anticipate, cope with and recover from hazard 
impacts.

The assessment adopts a multi-hazard approach, examining pluvial flooding, drought, landslides, extreme heat 
and gully erosion, all of which pose increasing risks due to climate variability, urban expansion and land-use 
change. For each hazard, exposure and vulnerability are analyzed across three main categories: infrastructure and 
services, populations and natural assets. This approach enables a comprehensive understanding of both direct 
and indirect impacts on urban functionality, livelihoods and environmental systems.

Table 16 that follow summarize hazard-specific exposure and vulnerability using qualitative descriptions and 
indicative levels (low, medium, high and very high). Vulnerability levels are derived from an integrated consideration 
of sensitivity, such as structural condition, socio-economic characteristics and environmental degradation and 
adaptive capacity, including preparedness, institutional arrangements and availability of resources. The resulting 
impact levels indicate the likely severity of consequences should a hazard occur.

Together, these tables provide a structured basis for identifying priority risk areas and systems, informing targeted 
risk reduction measures, investment planning and resilience-building interventions in subsequent sections of the 
report.

The interpretation of exposure and vulnerability levels was done as per Table 16 below:

Table 16: Exposure and Vulnerability Levels
Level Exposure Level Interpretation Vulnerability Level Interpretation
High A large number and high-value urban 

elements (e.g., critical infrastructure, dense 
neighborhoods, major economic assets) are 
located within the hazard footprint.

The urban element is vulnerable to 
the climate hazard due to high natural 
sensitivity, considering physical and non-
physical characteristics and limited adaptive 
capacity.

Medium A moderate number or a mix of low- and 
medium-value urban elements are located 
within the hazard footprint.

The urban element is somewhat vulnerable 
to climate hazards due to moderate 
sensitivity and adaptive capacity.

Low Few or no critical urban elements lie within 
the hazard footprint or area of impact.

The urban element is minimally vulnerable 
to climate hazard due to limited sensitivity 
and/or a high degree of adaptive capacity.
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Summary of Key Findings
Urban systems and populations in Kapenguria Municipality are exposed to a range of climate hazards whose 
impacts vary spatially and sectorally but collectively pose significant risks to service continuity, livelihoods and 
human well-being. From the analysis above, the following could be deduced:

1.	 Pluvial flooding presents widespread exposure across low-lying and poorly drained areas, affecting major 
transport networks, stormwater infrastructure, informal settlements and economic nodes such as the 
Kapenguria-Lodwar trunk road. Vulnerability is high where drainage systems are undersized or obstructed, 
solid waste management is weak and adaptive capacity is constrained by limited maintenance, early warning 
and emergency response mechanisms. Informal settlement residents and critical infrastructure located along 
natural drainage corridors exhibit the highest vulnerability and impact levels.

2.	 Drought exposure is primarily concentrated in water-dependent systems and populations. Water supply, 
wastewater services, energy generation, emergency services and peri-urban agriculture experience very 
high exposure due to prolonged rainfall deficits and increasing demand. Vulnerability is driven by high 
sensitivity to water scarcity and limited adaptive capacity, including inadequate storage, weak demand 
management and reliance on single water sources. Informal settlements and vulnerable population groups 
are disproportionately affected due to limited access to affordable water, reduced coping mechanisms and 
heightened health risks.

3.	 Landslide risk is spatially localized but severe in hilly and steep-slope areas where settlements, transport 
infrastructure and utilities are sited on unstable terrain. Exposure is highest along road corridors, informal 
hillside developments and waste disposal sites located on slopes. Vulnerability stems from poor slope 
drainage, vegetation removal, weak construction standards and limited slope stabilization measures. Informal 
settlements on steep slopes face very high vulnerability due to fragile housing, high population density and 
limited evacuation capacity, resulting in potentially catastrophic impacts.

4.	 Extreme heat affects nearly all urban systems but with particularly high exposure in dense, built-up areas 
characterized by impervious surfaces and limited green cover. Populations, energy systems, water services, 
health facilities and economic activities exhibit very high exposure to heat stress. Vulnerability is amplified by 
poor housing quality, lack of passive cooling, rising energy demand and limited access to cooling and water. 
Informal settlement residents, outdoor workers and vulnerable groups such as the elderly and children 
experience the highest vulnerability and impact due to prolonged exposure and minimal adaptive capacity.

5.	 Gully erosion represents a highly destructive localized hazard, especially along uncontrolled stormwater 
pathways, road corridors and settlement edges. Exposure is highest where concentrated runoff intersects 
with unlined drainage systems, weak road infrastructure and informal development. Vulnerability is driven by 
highsensitivity of infrastructure to erosion, inadequate erosion control measures, poor land-use regulation 
and limited institutional capacity for preventive interventions. Transport networks, stormwater systems and 
informal settlements exhibit very high vulnerability, often resulting in permanent land loss, infrastructure 
collapse and displacement.

Across all hazards, informal settlements, vulnerable populations and aging or poorly maintained infrastructure 
consistently emerge as the most exposed and vulnerable. Limited adaptive capacity—manifested through weak 
planning enforcement, insufficient investment in resilient infrastructure and constrained social protection 
mechanisms significantly amplifies risk. The assessment underscores the need for integrated, multi-hazard risk 
reduction strategies that combine structural interventions, ecosystem-based solutions, improved service delivery 
and targeted social protection to reduce exposure and vulnerability in urban area 
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This section assesses both current and future climate risks on key urban elements, focusing on infrastructure and 
services, populations and natural assets. It integrates hazard exposure with vulnerability considerations, including 
sensitivity and adaptive capacity, to identify systems and groups most at risk under present conditions and 
projected climate scenarios. The analysis provides the foundation for prioritizing adaptation measures, guiding 
resilient urban planning and informing climate- responsive investment decisions in subsequent sections of the 
assessment.

Table 22: Risk matrix

For this Urban Climate Risk Profile, risk levels should be interpreted based on the table below.

Table 23: Interpretation of risk levels

Level Interpretation 

Very High Very high risks are unacceptable. Risk should be avoided, reduced or 
transferred. Immediate planning and implementation of risk reduction 
measures is required. Allocate resources and coordinate interventions to 
prevent or minimize impact. 

High High risks should be actively addressed. Develop and implement 
mitigation actions promptly. Monitor environmental indicators and 
ensure readiness of emergency or adaptation measures. 

Medium Medium risks should be managed. Plan and implement mitigation 
activities to reduce them to acceptable levels. Regularly review climate data 
and risk levels. 

Low Low risks are acceptable under current conditions. Minimal control or 
monitoring is needed, provided they remain stable and do not 
escalate. 

Very Low Very low risks are negligible in terms of likelihood and consequences. No 
immediate action is required beyond routine monitoring and periodic 
review. 

 

CHAPTER 3 CLIMATE RISK ASSESSMENT
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3.1	 Current and Future Climate Risks on Urban Elements

1.	 DROUGHT
Table 24:Summary of Drought Risks for Kapenguria Municipality

155  

3.1 Current and Future Climate Risks on Urban Elements 
1. DROUGHT 

Table 24:Summary of Drought Risks for Kapenguria Municipality 
 

 Hazard Level Risk Levels 

Categories Impact 
 
Current 

2050 
SSP2- 
4.5 

2050 
SSP5- 
8.5 

2100 
SSP2- 
4.5 

2100 
SSP5- 
8.5 

Infrastructure & Services 

Storm water 
Drainage Insignificant Low Low Low Low Low 

Water & 
wastewater 
Management 

High high medium high medium High 

Solid Waste 
Management Insignificant Low low Low low Low 

Transport and 
Mobility Medium Medium Medium High Medium High 

Energy Medium Low Low Medium Medium High 

Economic 
Infrastructure Medium Medium Low Medium Low High 

Social 
Infrastructure Medium Medium Low Medium Medium High 

Emergency 
Services Medium Medium medium High Medium High 

Populations       

Urban Residents High High medium High medium High 

Informal settlement 
Residents High High High high high High 

Vulnerable and 
Marginalized  
Groups 

High High High high high High 
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 Hazard Level Risk Levels 

Categories Impact 
 
Current 

2050 
SSP2- 
4.5 

2050 
SSP5- 
8.5 

2100 
SSP2- 
4.5 

2100 
SSP5- 
8.5 

Natural Assets 

Urban Green 
Infrastructure High medium Low Medium Medium High 

Urban Blue 
Infrastructure High medium low High Medium High 

Peri-urban and 
Agricultural 
Systems 

High High Medium High Medium High 

 
2. PLUVIAL FLOODS 

Table 25:Summary of Pluvial risks for Kapenguria Municipality 
 

   Risk Levels 

Categories Impact  
Current 

2050 
SSP2- 
4.5 

2050 
SSP5- 
8.5 

2100 
SSP2- 
4.5 

2100 
SSP5- 
8.5 

Infrastructure & Services 

Stormwater 
Drainage Catastrophic High High High High High 

Water & 
Wastewater 
management 

Moderate High High High High High 

Solid Waste 
Management Insignificant Low Low Low Low Low 

Transport and 
Mobility Moderate High High High High High 

Energy Insignificant Low Low Low Low Low 

Economic 
Infrastructure Insignificant Low Low Low Low Low 

Social 
Infrastructure Insignificant Low Low Low Low Low 

Emergency 

Services 

Insignificant Low Low Low Low Low 
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 Hazard Level Risk Levels 

Categories Impact 
 
Current 

2050 
SSP2- 
4.5 

2050 
SSP5- 
8.5 

2100 
SSP2- 
4.5 

2100 
SSP5- 
8.5 

Natural Assets 

Urban Green 
Infrastructure High medium Low Medium Medium High 

Urban Blue 
Infrastructure High medium low High Medium High 

Peri-urban and 
Agricultural 
Systems 

High High Medium High Medium High 

 
2. PLUVIAL FLOODS 

Table 25:Summary of Pluvial risks for Kapenguria Municipality 
 

   Risk Levels 

Categories Impact  
Current 

2050 
SSP2- 
4.5 

2050 
SSP5- 
8.5 

2100 
SSP2- 
4.5 

2100 
SSP5- 
8.5 

Infrastructure & Services 

Stormwater 
Drainage Catastrophic High High High High High 

Water & 
Wastewater 
management 

Moderate High High High High High 

Solid Waste 
Management Insignificant Low Low Low Low Low 

Transport and 
Mobility Moderate High High High High High 

Energy Insignificant Low Low Low Low Low 

Economic 
Infrastructure Insignificant Low Low Low Low Low 

Social 
Infrastructure Insignificant Low Low Low Low Low 

Emergency 

Services 

Insignificant Low Low Low Low Low 

2.	 PLUVIAL FLOODS
Table 25: Summary of Pluvial risks for Kapenguria Municipality
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   Risk Levels 

Categories Impact  
Current 

2050 
SSP2- 
4.5 

2050 
SSP5- 
8.5 

2100 
SSP2- 
4.5 

2100 
SSP5- 
8.5 

Populations 

Urban Residents Major 
Very 

high 

Very 

High 

Very 

high 

Very 

high 

Very 

high 

Informal 
Settlement 
Residents 

Catastrophic Very 
high 

Very 
high 

Very 
high 

Very 
high 

Very 
high 

Vulnerable and 
Marginalized 
Groups 

Moderate High High High High High 

Natural Assets 

Urban Green 
Infrastructure Insignificant Low Low Low Low Low 

Urban Blue 
Infrastructure Minor Medium Medium Medium Medium Medium 

Peri-urban and 
Agricultural 
Systems 

Minor Medium Medium Medium Medium Medium 

 
3. EXTREME HEAT 

Table 26:Summary of Extreme heat risks for Kapenguria Municipality 
 

  Risk Levels 

Categories Impact  
Current 

2050 
SSP2- 
4.5 

2050 
SSP5- 
8.5 

2100 
SSP2- 
4.5 

2100 
SSP5- 
8.5 

Infrastructure & Services 

Storm water 
Drainage Insignificant Low Low Low Low Low 

Water & 
Wastewater 
Management 

Moderate 
 

Medium 

 

High 

 

High 

 

High 

 

High 

Solid Waste 
Management Insignificant Low Low Low Low Low 

Transport and 
Mobility High medium Low High Low High 
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SSP5- 
8.5 

Infrastructure & Services 
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Drainage Insignificant Low Low Low Low Low 
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3.	 EXTREME HEAT
Table 26: Summary of Extreme heat risks for Kapenguria Municipality
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  Risk Levels 

Categories Impact  
Current 

2050 
SSP2- 
4.5 

2050 
SSP5- 
8.5 

2100 
SSP2- 
4.5 

2100 
SSP5- 
8.5 

Energy High Low Low Medium Low High 

Economic 

Infrastructure 

Medium Low Low Low Low Low 

Social 

Infrastructure 

Medium Low Low Medium Low Medium 

Emergency 

Services 

 

High 

medium Low Medium medium High 

Populations 

Urban 

Residents 

Medium Low Low High Medium High 

Informal 
Settlement 

Residents 

 

High 

 

Medium 

 

Medium 

 

High 

 

Medium 

 

High 

Vulnerable and 

Marginalized 
Groups 

 

High 

 

Medium 

 

Medium 

 

High 

 

Medium 

 

High 

Natural Assets 

Urban Green 

Infrastructure 

High Low Medium High Medium High 

Urban Blue 

Infrastructure 

High Low Medium High Medium High 

Peri-urban and 

Agricultural 
Systems 

 

High 

 

Medium 

 

Medium 

 

High 

 

Medium 

 

High 
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4. LANDSLIDES 
Table 27:Summary of Landslide Risks for Kapenguria Municipality 
 

  Risk Levels 

Categories Impact  
Current 

2050 
SSP2- 
4.5 

2050 
SSP5- 
8.5 

2100 
SSP2- 
4.5 

2100 
SSP5- 
8.5 

Infrastructure & Services 

Storm water 
Drainage 

High Low Low Medium Medium High 

Water & 
Wastewater 
Management 

Medium  

Low 

 

Low 

 

Medium 

 

Medium 

 

High 

Solid Waste 
Management 

Medium Low Low Medium Medium Medium 

Transport and 
Mobility 

High Medium Medium High Medium High 

Energy High Medium Medium High Medium High 

Economic 
Infrastructure 

High Medium Medium High Medium High 

Social 
Infrastructure 

High medium Medium High Medium High 

Emergency 
Services 

High Low Low High Low Medium 

Populations 

Urban Residents High Medium Low Medium Medium High 

Informal Settlement 
Residents High Medium Low High Medium High 

Vulnerable and 
Marginalized 
Groups 

High Medium Medium High Medium High 

Natural Assets 

Urban Green 

Infrastructure 
High High Medium High Medium High 

Urban Blue 

Infrastructure 
High High Medium High Medium High 

Peri-urban and 
Agricultural 
Systems 

High High Medium High Medium High 

4.	 LANDSLIDES
Table 27:Summary of Landslide Risks for Kapenguria Municipality
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5. GULLY EROSION 
Table 28:Summary of Landslide Risks for Kapenguria Municipality.  

  Risk Levels 

Categories Impact Current 
2050 
SSP2- 
4.5 

2050 
SSP5- 
8.5 

2100 
SSP2- 
4.5 

2100 
SSP5- 
8.5 

Infrastructure & Services 

Storm water 
Drainage 

High Low Low Medium Low High 

Water & Wastewater 
Management 

Medium Low Low medium Low High 

Solid Waste 
Management 

Medium Low Low Medium Low High 

Transport and 
Mobility 

High Low Low Medium Low High 

Energy High Low Low Medium Low High 

Economic 
Infrastructure 

High Low Low Medium Low High 

Social Infrastructure High Low Low Medium Low High 

Emergency Services High Low Low Medium Low High 

Populations 

Urban Residents Low Low Low Medium Low Medium 

Informal Settlement 
Residents 

Medium Low Low medium Low Medium 

Vulnerable and 
Marginalized Groups 

Medium Low Low medium Low Medium 

Natural Assets 

Urban Green 
Infrastructure 

Medium Low Low Medium Low Medium 

Urban Blue 
Infrastructure 

Medium Low Low Medium Low Medium 

Peri-urban and 
Agricultural Systems 

Medium Low Low Medium Low Medium 

5.	 GULLY EROSION
Table 28:Summary of Landslide Risks for Kapenguria Municipality. 
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3.2	 Climate Risk Hotspots
Climate risk hotspots refer to specific geographic areas where the interaction of climatic hazards, high exposure 
of people and assets and underlying vulnerability results in disproportionately high climate risk. Identifying these 
hotspots helped prioritize adaptation interventions, inform land-use planning and guide investment towards 
areas where climate impacts are likely to be most severe. Climate risk hotspots were identified through the 
overlay of hazard intensity and frequency (such as flooding, drought, extreme heat, landslides and erosion), 
exposure of critical urban elements (including population, housing, infrastructure and economic assets) and 
vulnerability factors such as poverty levels, informal settlements, environmental degradation and limited access 
to basic services.

The analysis reveals that climate risk hotspots are predominantly concentrated in low- lying floodplains, river 
corridors, steep or unstable slopes, densely populated informal settlements and areas with inadequate drainage 
and degraded ecosystems. These locations experience recurrent climate shocks and have limited adaptive 
capacity, increasing the likelihood of significant human, economic and environmental losses. Their concentration 
is driven by a combination of physical factors (such as topography and proximity to water bodies), rapid and 
unplanned urbanization, encroachment into hazard-prone areas, inadequate infrastructure and socio-economic 
vulnerabilities, including poverty and limited access to early warning and emergency response systems.
 

Figure 34:Climate Risk Map
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Figure 35:Livestock Pests & Diseases Map

Figure 36:Crop Pests and Diseases Map
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Key Findings.

The climate risk assessment indicates that Kapenguria Municipality is already experiencing significant climate-
related stresses, which are projected to intensify over the mid-term (2050) and long-term (2100) due to climate 
change and ongoing urban development. The interaction between increasing climate hazards, unplanned urban 
growth and existing service and infrastructure deficits is driving heightened risk across multiple urban elements.

•	 Pluvial flooding emerges as one of the most pervasive current and future hazards, with widespread 
exposure of stormwater drainage systems, transport networks, economic infrastructure and informal 
settlements. Inadequate and undersized drainage infrastructure, coupled with solid waste accumulation 
and development along natural drainage corridors, significantly increases vulnerability and results in 
frequent service disruptions, property damage and localized displacement.

•	 Drought and water scarcity represent a critical and growing risk, particularly for water and 
wastewater management systems, energy supply, peri-urban agricultural systems and urban populations. 
High sensitivity to reduced water availability, combined with limited storage capacity and increasing 
demand, results in elevated vulnerability for households, businesses and essential services. Informal 
settlement residents and vulnerable groups are disproportionately affected due to limited access to 
reliable and affordable water sources.

•	 Extreme heat is identified as a cross-cutting hazard affecting nearly all urban elements. Dense 
built-up areas with limited green cover experience high exposure, while poor housing quality, limited 
access to cooling and increasing energy demand exacerbate vulnerability. Populations such as informal 
settlement residents, outdoor workers, the elderly and children face the highest risks of heat stress 
and associated health impacts.

•	 Landslide risk, while spatially localized, poses severe threats in hilly and steep-slope areas. Transport 
infrastructure, settlements and utilities located on or near unstable slopes are highly exposed. 
Vulnerability is driven by poor slope drainage, vegetation clearance, weak construction practices and 
limited slope stabilization measures, with informal hillside settlements facing the greatest potential for 
loss of life and property.

•	 Gully erosion is a highly destructive hazard closely linked to intense rainfall events and poor 
stormwater management. Roads, drainage systems and settlements located along concentrated 
runoff pathways exhibit very high exposure and vulnerability. The hazard results in permanent land 
loss, infrastructure failure, restricted access and increased risk to nearby populations, particularly in 
informal and peri-urban areas.

Across all assessed hazards, informal settlements, vulnerable and marginalized groups and aging or poorly 
maintained infrastructure consistently exhibit the highest levels of exposure and vulnerability. Limited adaptive 
capacity—manifested through weak land-use enforcement, insufficient infrastructure investment and constrained
institutional and household resources—amplifies climate risks and contributes to recurring losses.

Overall, the assessment highlights the urgent need for integrated, multi-hazard risk reduction and adaptation 
measures. Priority actions include upgrading and maintaining drainage infrastructure, improving water security, 
expanding urban green and blue infrastructure, strengthening land-use planning and development control 
and targeting support to the most vulnerable populations. These findings provide a critical evidence base for 
prioritizing resilience-building interventions and informing climate- responsive urban planning and investment 
decisions.

The table below presents a screening of key climate hazards affecting urban elements under current conditions 
and projected mid- and long-term climate futures. The identification of hazards reflects observed climate trends, 
projected changes in temperature and precipitation and their interaction with existing urban development 
patterns.
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Table 29: Current and future hazard Levels

Category Key hazards 

Current Mid-term (2050) Long-term (2100) 

Infrastructure & Services 

Stormwater 
Drainage 

Pluvial flooding; 
Gully erosion 

Pluvial flooding; Gully 
erosion; Landslides 

Pluvial flooding; Gully 
erosion; Landslides 

Water & Wastewater 
Management 

Pluvial flooding; 
Drought; Extreme 
heat 

Pluvial flooding; 
Drought; Extreme Heat 

Pluvial flooding; 
Drought; Extreme heat 

Solid Waste 
Management 

Pluvial flooding; 
Extreme heat 

Pluvial flooding; 
Extreme heat 

Pluvial flooding; 
Extreme heat 

Transport and 
Mobility 

Pluvial flooding; 
Gully erosion; 
Landslides 

Pluvial flooding; Gully 
erosion; Landslides; 
Extreme Heat 

Pluvial flooding; Gully 
erosion; Landslides; 
Extreme heat 

Energy Extreme heat; 
Drought 

Extreme heat;  Drought Extreme heat; Drought 

Economic 
Infrastructure 

Pluvial flooding; 
Extreme heat 

Pluvial flooding; 
Extreme heat; Drought 

Pluvial flooding; 
Extreme heat; Drought 

Social Infrastructure Pluvial flooding; 
Extreme heat 

Pluvial flooding; 
Extreme heat 

Pluvial flooding; 
Extreme heat 

Emergency Services Pluvial flooding; 
Extreme heat 

Pluvial flooding; 
Extreme heat 

Pluvial flooding; 
Extreme heat 

Populations 

Urban Residents Pluvial flooding; 
Extreme heat 

Pluvial flooding; 
Extreme heat; Drought 

Pluvial flooding; 
Extreme heat; Drought 

Informal Settlement 
Residents 

Pluvial flooding; 
Gully erosion; 
Extreme heat 

Pluvial flooding; Gully 
erosion; Extreme heat; 
Drought 

Pluvial flooding; Gully 
erosion; Extreme heat; 
Drought 

Vulnerable and 
Marginalized Groups 

Extreme heat; 
Pluvial flooding 

Extreme heat; Pluvial 
flooding; Drought 

Extreme heat; Pluvial 
flooding; Drought 

Natural Assets 

Urban Green 
Infrastructure 

Drought; Extreme 
heat 

Drought; Extreme Heat Drought; Extreme heat 

Urban Blue 
Infrastructure 

Pluvial flooding; 
Drought 

Pluvial flooding; 
Drought 

Pluvial flooding; 
Drought 

Peri-urban and 
Agricultural Systems 

Drought; Extreme 
heat 

Drought; Extreme heat Drought; Extreme heat 

3.3	 Climate Adaptation and Resilience Solutions
This chapter explores strategies and interventions aimed at reducing the impacts of climate hazards and enhancing 
the ability of communities, infrastructure and ecosystems to withstand and recover from climate-related shocks. 
It highlights both structural and non-structural approaches, including nature-based solutions, policy measures and 
community-led initiatives, emphasizing integrated actions that build long-term resilience and adaptive capacity.
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1. DROUGHT
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Annex1: Historical Hazard Event 
  
1. DROUGHT 
 

Hazard Event/Type DROUGHT 

Date or period 1999, 2001 

Location Emboasis - Chemwochoi, Cheptuya, Lokornoi 

Intensity High 

Social Impacts  Disruption of daily life, high vulnerability  

 Increased household water scarcity, health risks, and social 
vulnerability 

 Limited access to safe water, increased health risks (outbreak 
of diseases), and social stress 

 Food insecurity, malnutrition risk, school absenteeism 

 Water scarcity, reduced household water availability 

Physical Impacts  Drying of boreholes and streams 

 Strain on water infrastructure 

 Depletion of water sources, drying of shallow wells 

Economic Impacts  Reduced agricultural productivity, and higher food prices 

 Crop failure, livestock losses, increased expenditure on water 
and food 

 Lower crop yields, livestock productivity decline, cost of water 
trucking 

 Reduced agricultural and livestock income, higher food 
prices 

 Economic losses in agriculture and livestock, 

 increased household expenditure 

Ecological Impacts  Loss of pasture, soil degradation, stress on flora and fauna 

 Vegetation drying, reduced groundwater recharge, stress on 
local ecosystems 

 Reduced green cover, soil erosion 

 Loss of soil moisture, vegetation stress, and reduced 
biodiversity in the dry season 

 Reduced pasture for livestock 



148

2. FLASH FLOODS
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         2. FLASH FLOODS 
 

Hazard Event/Type FLASH FLOODS 

Date or period 1999, 2001 

Location EMBOASIS - Chemwochoi, Cheptuya, Lokornoi 

Intensity High 

Social Impacts  Disruption of daily life, high vulnerability of low- income 
households 

 Limited access to safe water, increased health risks and social 
stress 

 Stress in the health facilities  

Physical Impacts Damage to houses, roads and electricity poles 

Economic Impacts Damage to crops and livestock leading loss of economic 

livelihood and disruption of trade activities 

Ecological Impacts Loss of soil and vegetation increasing land degradation  
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         3.  EXTREME COLD  
 

Hazard Event/Type EXTREME COLD 

Date or period July-August 2025, 1999, 1977 in Mnagei ward 

Location All 
1977- Mnagei ward 

Intensity Medium 

Social Impacts  Increased respiratory illnesses, school absenteeism, 
vulnerability of children and the elderly 

 Health risks (coughs, flu), increased vulnerability of the elderly 
and infants 

 Increased school absenteeism and illness among low-
income households 

 Health risks for vulnerable groups, disruption of daily routines 

 Heightened health risks, increased demand for social support, 
disrupted schooling 

Physical Impacts  Reduced indoor comfort, increased pressure on housing 
structures, and inadequate heating 

 Damage /burst water pipes in some areas under gravity 

 Roof leaks and structural stress in temporary housing 

Economic Impacts  Higher healthcare costs, reduced productivity, cost of heating 
fuel 

 Increased expenditure on healthcare, temporary work 
disruptions 

Ecological Impacts  Loss of livestock productivity, increased heating expenses 

 Stress on livestock due to cold, reduced crop growth in peri-
urban farms 

 Frost damage to crops, stress on vegetation cover 

 Minimal; some vegetation stress, higher soil moisture retention 
in frost periods 

 Limited ecological impact; slight impact on local flora 

 Frost damage to crops and grasslands, stress on urban 
greenery 

3. EXTREME COLD
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     4. EXTREME HEAT 
 

Hazard Event/Type EXTREMW HEAT 

Date or period 2025 - 2026 February 20th -27th 

Location Makutano town, Kishaunet, Cheptuya Emboasis and Chepkechir 

Intensity Medium 

Social Impacts Overcrowded recreation parks 

Physical Impacts No 

Economic Impacts Low productivity due to people overstaying in houses and recreation 
parks 

Ecological Impacts Wilting of tree leaves and vegetation cover. 

 
       5. LANDSLIDES 
 

Hazard Event/Type LANDSLIDES 

Date or period 2025-2026,1995,1960-1969 

Location Chemwochoi, Kopoch, Kaprom, and Chepngalit Villages 
between 2025 and 2026 
Kapchila in 1995 
Lokurnoi and Komol between 1960 and 1969 

Intensity High 

Social Impacts Increased workload in the local health facilities, leading to a shortage 
of drugs and other essential medicines 

Physical Impacts Damage to houses, roads and electricity poles 

Economic Impacts Damage to crops and livestock leading loss of economic 

livelihood and disruption of trade activities 

Ecological Impacts Increased land degradation 

4. EXTREME HEAT
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6. GULLY EROSION 
 

Hazard Event/Type GULLY EROSION 

Date or period 2025-2026,1995,1960-1969 

Location Chemwochoi, Kopoch, Kaprom, Chepngalit Village between 2025 
and 2026 
Kapchila in 1995 
Lokurnoi and Komol between 1960 and 1969 

Intensity Medium 

Social Impacts Road to Emboasis dispensary was cut off, hindering access to health 
services 

Physical Impacts Risk of damage to Emboasis dispensary due to cracks caused by 
the gullies 

Economic Impacts Damaged roads hinder the smooth transportation of goods 

and passengers 

Ecological Impacts Land degradation 

 
7. LIGHTNING STRIKES 
 

Hazard Event/Type LIGHTNING STRIKES 

Date or period 2025, 2007 

Location Kaisakat , Kapchila, Kaibos 
2007-Lityei, Tartar primary, Murkwijit, Kaplelachkoror 

Intensity Medium 

Social Impacts Loss of livestock, damage to the school infrastructure, injuries, 
loss of lives in Kaplelach Koror and Murkwijit 

Physical Impacts Fire outbreaks, destruction of property and livestock 

Economic Impacts Loss of revenue, increased building repair costs, increase in insurance 
claims 

Ecological Impacts Loss of trees, wildfires 
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6. GULLY EROSION 
 

Hazard Event/Type GULLY EROSION 

Date or period 2025-2026,1995,1960-1969 

Location Chemwochoi, Kopoch, Kaprom, Chepngalit Village between 2025 
and 2026 
Kapchila in 1995 
Lokurnoi and Komol between 1960 and 1969 

Intensity Medium 

Social Impacts Road to Emboasis dispensary was cut off, hindering access to health 
services 

Physical Impacts Risk of damage to Emboasis dispensary due to cracks caused by 
the gullies 

Economic Impacts Damaged roads hinder the smooth transportation of goods 

and passengers 

Ecological Impacts Land degradation 

 
7. LIGHTNING STRIKES 
 

Hazard Event/Type LIGHTNING STRIKES 

Date or period 2025, 2007 

Location Kaisakat , Kapchila, Kaibos 
2007-Lityei, Tartar primary, Murkwijit, Kaplelachkoror 

Intensity Medium 

Social Impacts Loss of livestock, damage to the school infrastructure, injuries, 
loss of lives in Kaplelach Koror and Murkwijit 

Physical Impacts Fire outbreaks, destruction of property and livestock 

Economic Impacts Loss of revenue, increased building repair costs, increase in insurance 
claims 

Ecological Impacts Loss of trees, wildfires 

6. GULLY EROSION

6. LIGHTNING STRIKES
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8. WINDSTORMS 
 

Hazard Event/Type WINDSTORMS 

Date or period 1983, 2024 

Location Psigirio, Kamuino, Chewoyet 1983 Paraywa -Kapkecha -siknin 
ecde 2024 
Chepunpun ECDE, Lokornoi Primary School-2024 

Intensity Medium 

Social Impacts Injuries to people, disruption of services, and pollution 

Physical Impacts Destruction to the ECDE infrastructure in Siknin, Chepun 

Pun 

Economic Impacts High cost of repair of the infrastructures 

Ecological Impacts Destruction of the Chewoyet forest, which led to the loss of trees 

 

8. WINDSTORMS
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Annex 2: Data Sources 
 

Data Data Source 

Climatic Hazards Projections World Bank Climate Knowledge Portal 
and SPEI database, Kenya  

Meteorological Department, local news 
outlets and field observations. 

 Floods Risk Map 

 Landslides susceptibility Map  

 Heat Stress Map 

 Drought Map  

 Vulnerability Map  

 Exposure Map Climate Risk Map 

Kenya Roads Board Independent 
Electoral and Boundaries Commission 
Open Street Map 

West Pokot County GIS Database USGS 
Earth Explorer Humanitarian data 

Kenya Data 

Crop pests and diseases map 

Livestock Pests and Diseases Map 

Department of Agriculture, Livestock, 
Irrigation & Fisheries Kenya Roads Board 

IEBC 

Baseline information  Kapenguria Municipality Spatial plan 

Baseline information  Kapengururia Municipality Integrated 
Development plan  

Baseline information  County Integrated Development plan 

Legal Frameworks  West Pokot county climate change Action 
plan and policy  

Annex 2: Data Sources
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ANNEX 3: STAKEHOLDERS AND PUBLIC PARTICIPATION 
RECOMMENDATIONS FROM PUBLIC PARTICIPATIONS AND STAKEHOLDERS 

 Redesign the bridges in Siyoi. 

 Agroforestry to be practiced within the Municipality. 

 Encourage people to plant more trees. 

 Tarmac water supply roads from Sunflower to Kiwanja Ndege. 

 Protect Riparian areas such as Kotoruk, Siyoi and Cereal river catchments. 

 Re-design Chapangang bridge along Kamorow – Tartar road in Mnagei ward. 

 Urban greening in Makutano town. 

 Incorporate green rooftops in project designs. 

 Install lightning arrestors where there is risk of lightning strikes. 

 Provide alternative livelihoods where people rely on charcoal burning for survival like 
small businesses, rearing chicken and farming. 

 Awareness creation on the management of forests and other sensitive ecosystems. 

 Land use control and planning. 

 Adherence to building standards. 

 Flood-proof designs, scorches. 

 On-site collections of rainwater. 

 Wide and sloped drainages. 

 Solid waste management policy. 

 Enforce development control standards and regulations. 

 Flood-proof urban infrastructures. 

 Fully equipped emergency operation Centre. 

 Planting of bamboo along the streams. 

 Developing urban forests. 

 Adoption of climate-resilient crop varieties and livestock breeds and their practices. 

 Establish greenhouses. 

 Enforce environmental regulations. 

 Livestock disease surveillance and routine vaccination. 

 Integrated pest and disease management. 

 Creating awareness -Sanitation, maintaining Premises and fumigation. 

Annex 3: Stakeholders and Public Participation
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Annex 4: Pictorials

Public Participation - Youth Empowerment Centre, Makutano

Public Participation - Mtelo hall

1.Stakeholders Meeting - Sirwo Hotel, Kitale.
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Stakeholders meeting - Sirwo Hotel in Kitale
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Annex 5: Legal Frameworks 

1.  NATIONAL
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ANNEX 5:LEGAL FRAMEWORKS  
1.  NATIONAL 
 

 

Legislation / Policy Scope / Relevance Implications for Climate Risk in 
Kapenguria 

Constitution of 
Kenya, 2010 

Recognizes the right to a clean and 
healthy environment (Article 42) and 
mandates sustainable development 

Empowers municipal authorities to 
implement climate-resilient planning 
and disaster risk reduction Measures 

Environmental 
Management and 
Coordination Act 
(EMCA), 1999 

Provides a framework for 
environmental protection, 
environmental impact assessment and 
pollution control 

Requires environmental 
assessments for urban projects, 
including flood and drought mitigation 

Climate Change 
Act, 2016 

Provides for climate change 
governance, planning and mitigation at 
the national and county levels 

Mandates county governments to 
integrate climate adaptation and 
disaster risk reduction into 
development planning 

Water Act, 2016 Regulates water resources 
management 

Supports sustainable urban water 
supply and storm water management 
in drought-prone and flood-prone 
areas 

Physical and Land 
Use Planning Act, 
2019 

Provides guidelines for land-use 
planning and development control 

Enables climate-resilient urban 
planning and the avoidance of 
hazard-prone areas for new 
developments 

Disaster Risk 
Management Act, 
2015 

Establishes structures and measures 
for disaster preparedness, mitigation, 
response and recovery 

Requires the municipality to develop 
local disaster risk reduction plans 
and early warning systems 

Occupational Safety 
and Health Act 
(OSHA), 2007 

Provides guidelines on safety in 
workplaces and public spaces 

Ensures the safety of residents and 
workers during extreme weather 
events, floods and drought response 
activities 

Energy Act, 2019 Guides sustainable energy generation 
and usage 

Supports the adoption of climate-
friendly energy solutions in municipal 
facilities, hospitals and schools 

Agricultural Policy 
of 2021 

The policy covers the agricultural 
sector: crops, livestock and fisheries 
production to markets, value chains, 
resource management, institutional 
frameworks and cross-cutting issues, 
providing a comprehensive national 
framework for transforming Kenyan 
agriculture into a sustainable, 
productive, commercial and inclusive 
sector 

The policy promotes climate- smart 
agricultural practices such as 
improved water management, 
sustainable land use and resilient 
crop and livestock systems. This 
ensures farmers are better able to 
cope with droughts, floods and erratic 
rainfall, reducing climate-related 
losses. The policy also emphasizes 
sustainable management of land, 
soil, water and ecosystems so as to 
reduce land degradation and soil 
erosion. 
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National Agricultural 
Soil Management 
Policy of 2020 

The policy gives direction on the 
management of agricultural soils to 
support productivity, food security, 
environmental sustainability and long-
term agricultural resilience 

The policy strengthens capacity to 
manage climate risks through having 
healthier soils that retain more water 
and nutrients, making crops and 
livestock more resilient to droughts, 
erratic rainfall and floods, thereby 
supporting resilient, sustainable and 
climate-adaptive agriculture 

Kenya Climate 
Smart Agriculture 
Strategy 2017- 
2026 

The strategy covers agricultural 
transformation through climate 
resilience and low-carbon pathways, 
adaptation and mitigation actions, 
institutional frameworks and cross-
cutting enablers to ensure sustainable 
and climate-responsive agriculture. 

The strategy mainstreams climate 
risk management into Kenya’s 
agricultural development, enabling 
the sector to adapt to climate 
change, reduce emissions and 
sustain productivity and livelihoods 
under increasing climate uncertainty. 

Urban and Peri -
Urban Agriculture 
and Livestock Policy 
of 2010. 

The policy provides a framework for 
promoting, regulating and supporting 
sustainable urban and peri-urban 
agriculture, livestock and fisheries 
activities, specifically land use 
planning, food security, livelihoods, 
environment, public health, institutional 
coordination and markets. 

The policy promotes local food 
production within and around urban 
areas, enabling urban areas to be 
less dependent on distant, climate-
vulnerable rural supply chains, 
reducing food shortages during 
droughts, floods, or transport 
disruptions. At the same time, it 
provides diversified income sources 
for low-income households and 
contributes to greener cities that 
helps in reducing urban heat island 
effect, lowers flood risk and improves 
storm water infiltration. 

Public Health Act, 
Cap 242 

The scope is to protect and promote the 
health of the community by regulating 
health services, controlling infectious 
diseases and addressing 
environmental health hazards, 

The Act promotes empowers 
authorities to strengthen health 
infrastructure to handle climate- 
related shocks. 
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2. COUNTY AND MUNICIPAL  
 

Policy / 
Regulation 

Scope / Relevance Implications for Climate Risk 

West Pokot County 
Climate Change 
Policy 2023-2027 

Guides integration of climate 
adaptation measures into 
county development 

Supports climate-resilient infrastructure, urban 
drainage and water supply in Kapenguria 

West Pokot County 
Climate Change 
Action Plan-2023-
2027 

It provides a 5 year 
framework for climate change 
adaptation and mitigation in 
West Pokot County 
addressing drought, floods, 
extreme temperature and land 
degradation across key 
Sectors. 

Guides identification, prioritization of climate 
risk in Kapenguria Municipality, including 
drought, flash floods and extreme Cold and 
supports implementation of targeted urban 
resilience and adaptation measures 

County Disaster 
Management 
Plans-2023- 2027 

Localized disaster risk 
assessment and response 
framework 

Outlines procedures for flood, drought and 
extreme weather events within the municipality 

Municipal 
Development Plans 
& Zoning 
Regulations- 2025-
2035 

Sets guidelines for land- use, 
storm water management and 
construction standards 

Reduces exposure of urban residents to flood-
prone areas and encourages sustainable 
drainage systems 

Kapenguria 
Municipality Local 
Physical and Land 
Use Development 
Plan 

Provides a spatial planning 
framework guiding land use 
zoning, development control, 
environmental protection and 
infrastructure planning within 
Kapenguria Municipality 

Reduces climate risk by restricting 
development in flood-prone and 
environmentally sensitive areas, promoting 
sustainable drainage systems, protecting 
riparian reserves and supporting climate-
resilient urban designs 

Kapenguria 
Integrated 
Development Plan 
2025-2020 

It sets a strategic framework 
for prioritizing development 
investments, including climate 
change adaptation and 
mitigation measures, by 
translating risk into 
actionable, sustainable and 
resilient planning 

Its implications for the climate risk profile are 
primarily driven through capacity building, 
policy training and promoting the integration of 
climate information into development planning 

Solid Waste 
Management 
Regulations- 2025-
2030 

County-level regulations on 
waste collection, disposal and 
recycling 

Reduces drain blockages, which exacerbate 
flood risk during extreme rainfall 

2.  COUNTY AND MUNICIPAL
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West Pokot Agro-
Ecology Policy 
2025 

It provides the policy 
framework for promoting 
sustainable climate smart and 
ecologically sound 
Agricultural practices across 
West Pokot County. The 
policy emphasizes soil health, 
Water Conservation, 
sustainable food systems, 
Sustainable Food Systems 
and Resilience to Climate 
Variability. 

Supports climate risk reduction in Kapenguria 
Municipality by promoting water-efficient 
agriculture, soil Conservation and diversified 
food systems that reduce vulnerability to 
drought, Floods and extreme temperatures 
Particularly in Peri -Urban and Urban Farming 
areas 

County Integrated 
Development Plan 
2023-2027 

It mandates the county to 
develop a Five-Year County 
Integrated Development Plan 
as the primary planning and 
budgeting tool for the 

devolved units 

It sets mechanisms for implementing climate 
change actions and interventions at the County 
and Municipal levels 

 
3. INTERNATIONAL AND REGIONAL AGREEMENTS 
 

Agreement / Convention Relevance to Kapenguria 

Paris Agreement (2015) Encourages Kenya to implement climate mitigation and 
adaptation strategies, including urban resilience 

Sendai Framework for 
Disaster Risk Reduction (2015–2030) 

Guides disaster risk reduction and early warning 
systems, including floods, droughts and extreme events 

UN Sustainable Development 
Goals (SDGs 6, 11, 13) 

Supports access to clean water, resilient cities and 
climate action 
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