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Executive Summary 

This Urban Climate Risk Profile for Bomet Municipality presents a comprehensive 

assessment of current and future climate-related risks affecting urban systems, populations, 

and natural assets. The assessment was conducted using a Rapid Climate Risk Assessment 

(RCRA) framework, integrating historical climate data, stakeholder consultations, and future 

climate projections under SSP2-4.5 and SSP5-8.5 scenarios for 2050 and 2100. 

The study identifies five major climate hazards facing the municipality: flooding, drought and 

water scarcity, extreme heat and heatwaves, landslides and soil erosion, and storms and 

strong winds. These hazards already pose significant risks to infrastructure, livelihoods, 

public health, and ecosystems, and are projected to intensify over time, particularly under 

high-emission scenarios. 

Findings indicate that stormwater drainage systems, water supply networks, transport 

infrastructure, energy systems, and informal settlements are among the most vulnerable urban 

elements. Informal settlement residents, vulnerable and marginalized groups, and peri-urban 

farmers face the highest levels of risk due to limited adaptive capacity, poor housing 

conditions, and dependence on climate-sensitive livelihoods. 

By 2100, under SSP5-8.5, most sectors are projected to experience very high to extreme risk 

levels, especially from flooding, drought, and heat stress. Without timely intervention, these 

risks could undermine economic development, increase poverty, and strain public service 

delivery. 

This profile provides evidence-based recommendations to guide climate-resilient urban 

planning, infrastructure investment, disaster preparedness, and inclusive adaptation strategies. 

Implementation of the proposed measures will enhance Bomet Municipality’s capacity to 

withstand climate shocks, protect vulnerable populations, and promote sustainable urban 

development. 
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Key Climate Hazards at Bomet Municipality 

1. Urban Flooding (Pluvial & Fluvial) 

2. Drought and Water Scarcity 

3. Extreme Heat / Heatwaves 

4. Landslides & Soil Erosion 

5. Storms & Strong Winds 
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Table 1. Summary of Urban flooding risks for Bomet Municipality  

   Risk 

Level 

  

Category Current 2050 

SSP2-4.5 

2050 

SSP5-8.5 

2100 

SSP2-4.5 

2100 

SSP5-8.5 

Infrastructure & Services      

Stormwater Drainage High High Very High Very High Very High 

Water & Wastewater 

Management 

High High Very High Very High Very High 

Solid Waste Management Medium High High High Very High 

Transport and Mobility High High Very High Very High Very High 

Energy Medium Medium High High High 

Economic Infrastructure High High Very High Very High Very High 

Social Infrastructure Medium High High High Very High 

Emergency Services Medium High High High Very High 

Populations      

Urban Residents High High Very High Very High Very High 

Informal Settlement Residents Very High Very High Very High Very High Very High 

Vulnerable & Marginalized 

Groups 

High Very High Very High Very High Very High 

Natural Assets      

Urban Green Infrastructure Medium High High High Very High 

Urban Blue Infrastructure High Very High Very High Very High Very High 

Peri-urban & Agricultural 

Systems 

High High Very High Very High Very High 

 

Table:2  Summary of drought and water scarcity risks for Bomet Municipality  

   Risk 

Level 

  

Category Current 2050 

SSP2-4.5 

2050 

SSP5-8.5 

2100 

SSP2-4.5 

2100 

SSP5-8.5 

Infrastructure & Services      

Stormwater Drainage Low Low Medium Medium Medium 

Water & Wastewater Medium High High High Very High 

Solid Waste Medium Medium High High High 

Transport Medium High High High Very High 

Energy High Very High Very High Very High Very High 

Economic Infrastructure Medium High High High Very High 

Social Infrastructure High High Very High Very High Very High 

Emergency Services Medium High High Very High Very High 

Populations      

Stormwater Drainage Low Low Medium Medium Medium 

Water & Wastewater Medium High High High Very High 

Solid Waste Medium Medium High High High 

Natural Assets      

Urban Green Infrastructure High Very High Very High Very High Very High 

Urban Blue Infrastructure Medium High High Very High Very High 

Peri-urban Agriculture High Very High Very High Very High Very High 
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Table 3. Summary of extreme heat risks for Bomet Municipality 

   Risk 

Level 

  

Category Current 2050 

SSP2-4.5 

2050 

SSP5-8.5 

2100 

SSP2-4.5 

2100 

SSP5-8.5 

Infrastructure & Services      

tormwater Drainage Low Low Medium Medium Medium 

Water & Wastewater Medium High High High Very High 

Solid Waste Medium Medium High High High 

Transport Medium High High High Very High 

Energy High Very High Very High Very High Very High 

Economic Infrastructure Medium High High High Very High 

Social Infrastructure High High Very High Very High Very High 

Emergency Services Medium High High Very High Very High 

Populations      

Urban Residents High Very High Very High Very High Very High 

Informal Settlements Very High Very High Very High Very High Very High 

Vulnerable Groups Very High Very High Very High Very High Very High 

Natural Assets      

Urban Green Infrastructure High Very High Very High Very High Very High 

Urban Blue Infrastructure Medium High High Very High Very High 

Peri-urban Agriculture High Very High Very High Very High Very High 

 

Table: 3 Summary of landslides and soil erosion  risks for Bomet Municipality  

   Risk 

Level 

  

Category Current 2050 

SSP2-4.5 

2050 

SSP5-8.5 

2100 

SSP2-4.5 

2100 

SSP5-8.5 

Infrastructure & Services      

Stormwater Drainage Medium High High High Very High 

Water & Wastewater Medium High High High Very High 

Solid Waste Medium Medium High High High 

Transport High High Very High Very High Very High 

Energy Medium Medium High High High 

Economic Infrastructure High High Very High Very High Very High 

Social Infrastructure Medium High High High Very High 

Emergency Services Medium High High High Very High 

Populations      

Urban Residents Medium High High High Very High 

Informal Settlements High Very High Very High Very High Very High 

Vulnerable Groups High Very High Very High Very High Very High 

Natural Assets      

Urban Green Infrastructure High High Very High Very High Very High 

Urban Blue Infrastructure Medium High High High Very High 

Peri-urban Agriculture High Very High Very High Very High Very High 
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Table: 5 Summary of storms and strong winds  risks for Bomet Municipality  

   Risk 

Level 

  

Category Current 2050 

SSP2-4.5 

2050 

SSP5-8.5 

2100 

SSP2-4.5 

2100 

SSP5-8.5 

Infrastructure & Services      

Stormwater Drainage Medium High High High Very High 

Water & Wastewater Medium Medium High High Very High 

Solid Waste Medium High High High Very High 

Transport High High Very High Very High Very High 

Energy High Very High Very High Very High Very High 

Economic Infrastructure High High Very High Very High Very High 

Social Infrastructure Medium High High High Very High 

Emergency Services High High Very High Very High Very High 

Populations      

Urban Residents Medium High High Very High Very High 

Informal Settlements High Very High Very High Very High Very High 

Vulnerable Groups High Very High Very High Very High Very High 

Natural Assets      

Urban Green Infrastructure High Very High Very High Very High Very High 

Urban Blue Infrastructure Medium High High High Very High 

Peri-urban Agriculture High Very High Very High Very High Very High 

The summary risk tables for flooding, drought and water scarcity, extreme heat and 

heatwaves, landslides and soil erosion, and storms and strong winds provide a comprehensive 

overview of how climate-related risks are expected to evolve in Bomet Municipality across 

different time horizons and climate scenarios. Together, these tables highlight both the 

current vulnerability of urban systems and the increasing severity of climate impacts in the 

future. 

Current Risk Levels 

At present, Bomet Municipality is already experiencing moderate to high climate risks across 

most urban sectors. Flooding, drought, and extreme heat emerge as the most significant 

current hazards, particularly affecting stormwater drainage systems, water and sanitation 

infrastructure, transport networks, and energy supply. Informal settlements and vulnerable 

population groups face very high risks due to poor housing conditions, inadequate access to 

services, and limited coping capacity. Natural assets, especially urban rivers, green spaces, 

and peri-urban agricultural areas, are also under increasing stress from erosion, water 

scarcity, and land degradation. 
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Mid-Term Risks (2050) 

By 2050, under both SSP2-4.5 and SSP5-8.5 scenarios, climate risks are projected to 

intensify across all sectors. Most infrastructure and service systems are expected to shift from 

medium or high risk levels to very high risk, particularly in relation to flooding, heat stress, 

and drought. Water supply systems, energy infrastructure, and transport networks show 

notable increases in vulnerability, reflecting growing pressure from rising temperatures and 

more variable rainfall patterns. Informal settlements remain highly exposed, with many 

projected to face extreme risks under the high-emission scenario. Natural systems, including 

peri-urban agriculture and urban green infrastructure, also become increasingly vulnerable, 

threatening food security and ecosystem services. 

Long-Term Risks (2100) 

By 2100, especially under the SSP5-8.5 scenario, many urban elements are projected to 

experience extreme risk levels. Flooding, prolonged droughts, and severe heatwaves are 

expected to place substantial strain on municipal infrastructure, public services, and 

livelihoods. Energy systems, transport corridors, economic centers, and densely populated 

areas face particularly high risks. Without significant adaptation measures, these impacts 

could disrupt service delivery, reduce economic productivity, and increase public health 

emergencies. The persistence of extreme risks among informal settlement residents and 

marginalized groups highlights the potential for widening social and economic inequalities. 

Cross-Cutting Patterns and Trends 

Several consistent patterns emerge across the five hazard tables. First, infrastructure and 

service systems—especially stormwater drainage, water supply, transport, and energy—

represent critical vulnerability hotspots. Their failure has cascading effects on health, 

economic activities, and emergency response. Second, informal settlements and vulnerable 

groups consistently appear as the most at-risk populations, reflecting underlying socio-

economic inequalities and limited adaptive capacity. Third, natural assets play a dual role: 

while they are vulnerable to climate impacts, they also offer important opportunities for 

ecosystem-based adaptation if properly managed. 
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In addition, the comparison between SSP2-4.5 and SSP5-8.5 scenarios demonstrates that 

higher greenhouse gas emissions significantly amplify future risks. Under SSP5-8.5, risk 

levels rise more rapidly and reach extreme levels earlier, emphasizing the importance of both 

local adaptation and global mitigation efforts. 

Implications for Planning and Policy 

The overall interpretation of the risk tables indicates that climate change poses a serious and 

growing threat to sustainable urban development in Bomet Municipality. Without proactive 

adaptation, climate risks are likely to undermine infrastructure investments, strain public 

services, and deepen social vulnerability. The findings underscore the need for integrated, 

long-term planning that mainstreams climate resilience into land-use planning, infrastructure 

design, housing development, and social protection programs. 

Priority should be given to upgrading critical infrastructure, improving living conditions in 

informal settlements, strengthening disaster risk management systems, and protecting natural 

ecosystems. Furthermore, enhancing institutional capacity, promoting community 

participation, and mobilizing climate finance will be essential for translating these risk 

assessments into effective action. 

Overall, the five hazard risk tables provide a strong evidence base for guiding climate-

resilient development in Bomet Municipality and support the implementation of targeted, 

inclusive, and sustainable adaptation strategies 
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1. Bomet municipality climate risk profile overveiw 

1.1. Objective 

This Urban Climate Risk Profile aims to: 

a) To assess and document the current and projected climate risks facing Bomet Municipality, with a 

view to informing evidence-based planning and decision-making. Specifically,  

b) it seeks to identify key climate hazards such as flooding, drought, heat stress, and landslides; 

analyze the exposure and vulnerability of communities, infrastructure, and critical urban systems; 

and 

c) Evaluate the potential social, economic, and environmental impacts. The profile further aims to 

support the integration of climate risk considerations into urban development policies, land-use 

planning, and investment priorities, while strengthening local capacity for climate adaptation, 

resilience building, and sustainable municipal management. 

1.2. Bomet municipality overveiw 

1.2.1. Geographic area 

The geographic scope of the Urban Climate Risk Profile covers the officially gazetted 

administrative boundary of Bomet Municipality, located within Bomet Central Sub-County in 

Bomet County, Kenya. The municipality is anchored around Bomet Town, which serves as 

the county headquarters and the principal urban centre within the county’s urban hierarchy.  

Bomet Municipality is the headquarters of Bomet County. It covers approximately 257km2 

and straddles three (3) sub counties namely Bomet Central, Bomest East and Chepalungu 

and six (6) wards (Silibwet Township, Longisa, Merigi, Nyangores, Singorwet and 

Mutarakwa). Bomet Municipality is centrally located in the County and. According to 2009 

Kenya Population and Housing Census, the total Municipality population was 110,160. The 

current estimated population as per 2019 population and housing census is 144,838. This 

population is expected to double by 2030. The Municipality’s urban population is through 

natural growth along with rural to urban migration occasioned by the County’s rural poverty 

and the now devolved system of government. 
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1.2.2. Governance Structure 

Bomet Municipality operates within the devolved governance framework established under 

the Constitution of Kenya (2010) and the Urban Areas and Cities Act (2011, amended 2019). 

The Municipality is administered by the Municipal Board, which provides oversight on 

planning, development control, service delivery, and climate resilience initiatives. 

Key Governance Actors 

1. County Government of Bomet 

• Department of Lands, Housing & Urban Development 

• Department of Environment, Climate Change & Natural Resources 

• Department of Water, Sanitation & Irrigation 

• Department of Roads, Transport & Public Works 

• Department of Health Services 

• Department of Trade, Industry & Cooperatives 

Existing Major 
Nodes: 

1 Core Urban 

2 Longisa 

3 Silibwet 
4 

5 

6 

7 

8 

Kapkwen 

Merigi 

Tenwek 

Kapsimotw

a 



13 

These departments provide technical leadership in the development of the Urban Climate 

Risk Profile (UCRP) and the Integrated Development Plan (IDP). 

2. Municipal Board 

• Provides policy direction and oversight 

• Guides urban planning, infrastructure investment, and climate adaptation priorities 

• Facilitates stakeholder coordination 

3. Municipal Manager 

• Chief executive officer of the Municipality 

• Coordinates preparation and implementation of development plans 

• Supervises municipal technical units 

4. Municipal Technical Units 

• Urban Planning Unit 

• Environment & Climate Change Unit 

• Engineering & Infrastructure Unit 

• Social Services & Community Development Unit 

• Revenue & Administration Unit 

These units are directly responsible for data collection, vulnerability assessment, risk 

mapping, and integration of climate actions into spatial and development plans. 

5. National Government Agencies (Support Role) 

• National Environment Management Authority (NEMA) 

• Kenya Meteorological Department (KMD) 

• National Disaster Operations Centre (NDOC) 

• Kenya Urban Roads Authority (KURA) 
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Illustrative Organogram  

County Executive Committee Member (Lands & Urban Development) 

│ 

▼ 
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│                   │                        │                    │                │ 
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                    Urban Planning           Environment &                Engineering &            Public Health                 Social 

                           Climate Change               Infrastructure                                             Development 

 

 

Institutional Roles and Responsibilities 

Effective climate risk management and urban resilience in Bomet Municipality depend on 

strong institutional coordination, clear roles, and accountable governance structures. The 

following institutions play key roles in planning, implementing, and monitoring climate 

adaptation and resilience initiatives. 

County Executive Committee Member (CECM) – Lands & Urban 

Development 

The County Executive Committee Member provides overall policy leadership and strategic 

direction for urban development and climate resilience. Key responsibilities include: 

• Formulating and approving policies related to land use, housing, and urban 

development. 

• Mobilizing financial and technical resources for climate-related programs. 

• Ensuring alignment between county development plans and climate action strategies. 

• Representing the municipality in national and international climate initiatives. 
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Chief Officer – Lands & Urban Development 

The Chief Officer is responsible for translating policy decisions into operational programs. 

Major roles include: 

• Coordinating departmental activities under Lands and Urban Development. 

• Supervising implementation of climate adaptation and urban development projects. 

• Managing budgets and human resources. 

• Monitoring performance and reporting on climate-related interventions. 

Municipal Board 

The Municipal Board provides governance oversight and strategic guidance to municipal 

operations. Its responsibilities include: 

• Approving municipal development plans and budgets. 

• Overseeing compliance with environmental and planning regulations. 

• Ensuring transparency and accountability in climate-related investments. 

• Promoting stakeholder participation in urban governance. 

Municipal Manager 

The Municipal Manager is responsible for day-to-day administration and coordination of 

municipal activities. Key roles include: 

• Implementing policies and programs approved by the Municipal Board. 

• Coordinating technical departments in climate risk management. 

• Facilitating interdepartmental collaboration. 

• Ensuring efficient service delivery and emergency response. 

Municipal Technical Departments 

Urban Planning Department 

• Integrates climate risk information into spatial and land-use planning. 

• Enforces zoning regulations and development control. 

• Identifies high-risk areas and guides safe settlement planning. 
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• Promotes climate-resilient urban design. 

Environment & Climate Change Department 

• Leads climate change adaptation and mitigation initiatives. 

• Conducts environmental impact assessments. 

• Monitors ecosystem health and environmental degradation. 

• Coordinates climate awareness and capacity-building programs. 

Engineering & Infrastructure Department 

• Designs, constructs, and maintains climate-resilient infrastructure. 

• Upgrades drainage, roads, water, and sanitation systems. 

• Implements flood control and erosion management measures. 

• Ensures infrastructure standards incorporate climate projections. 

Public Health Department 

• Monitors climate-related health risks such as heat stress and waterborne diseases. 

• Implements disease prevention and health emergency programs. 

• Provides community health education. 

• Coordinates health response during climate-related disasters. 

Social Development Department 

• Supports vulnerable and marginalized groups. 

• Implements social protection and livelihood programs. 

• Facilitates community participation in adaptation planning. 

• Coordinates resettlement and settlement upgrading initiatives. 

Cross-Sectoral Coordination and Partnerships 

Effective climate resilience requires collaboration beyond municipal departments. Key 

coordination mechanisms include: 

• Interdepartmental climate committees. 

• Partnerships with national government agencies. 



17 

• Collaboration with civil society organizations and community groups. 

• Engagement with development partners and private sector actors. 

These partnerships support resource mobilization, knowledge sharing, and joint 

implementation of adaptation measures. 

Monitoring, Evaluation, and Reporting 

All institutions are responsible for tracking progress and ensuring accountability. This 

includes: 

• Regular monitoring of climate adaptation projects. 

• Data collection on climate impacts and responses. 

• Periodic reporting to county and national authorities. 

• Review and updating of climate risk strategies. 

 

 

1.2.3. Socio-economic Context  

Bomet Municipality serves as the administrative and commercial hub of Bomet County and 

has experienced steady population growth driven by rural-urban migration, trade expansion, 

and institutional development. 

Demographic Profile 

• Rapid urbanization linked to agricultural commercialization (tea, dairy). 

• Youthful population structure (high proportion under 35 years). 

• Increasing informal settlements due to housing deficits. 

Key Socio-economic Features 

• Literacy levels relatively high due to institutional presence. 

• Main livelihoods: agriculture, small trade, transport, informal sector. 

• Gender disparities in access to finance and land ownership. 

• Youth unemployment remains a challenge. 
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Urban Vulnerabilities 

• Informal housing in flood-prone zones. 

• Limited stormwater drainage. 

• Unequal access to water and sanitation. 

1.2.4. Economic Context 

Bomet Municipality’s economy is agro-based but diversifying into trade, services, and small 

manufacturing. 

Key Economic Sectors 

1. Agriculture & Agro-processing 

• Tea (dominant cash crop) 

• Dairy farming 

• Maize and horticulture 

• Milk cooling and tea processing plants 

2. Trade & Commerce 

• Wholesale and retail markets 

• SMEs and informal enterprises 

• Transport and logistics services 

3. Services Sector 

• Banking and microfinance 

• Education and health services 

• Hospitality industry 
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Table: 3. Economic Trends 

Indicator Current Status Projection 

SME growth Increasing Expected expansion 

with urbanization 

Employment Informal sector 

dominant 

Gradual formalization 

Revenue 

base 

Expanding Linked to property rates 

& trade 
 

Climate–Economic Linkages 

• Tea and dairy productivity affected by rainfall variability. 

• Flooding disrupts market access and transport. 

• Heat stress affects livestock and labor productivity. 

 

1.2.5. Land-use Context 

Land use in Bomet Municipality reflects unplanned urban expansion combined with 

agricultural land pressure. 

Table: 4. Current Land-use Patterns 

Land Use Type Approx. Share Characteristics 

Residential High Formal & informal settlements 

Commercial Moderate CBD concentration 

Agricultural Moderate Peri-urban farming 

Institutional Moderate Schools, hospitals 

Industrial Low Small-scale processing 

Spatial Characteristics 

• Ribbon development along highways. 

• Encroachment on riparian reserves. 

• Conversion of agricultural land to housing. 

Projected Trends 

• Expansion of residential estates. 

• Increased demand for serviced land. 

• Pressure on wetlands and drainage corridors. 
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1.3. Key Stakeholders & Inclusiveness 

Stakeholder engagement in the Urban Climate Risk Profile follows participatory planning 

principles as guided by the Urban Areas and Cities Act and public participation frameworks. 

Engagement Approaches 

• Multi-stakeholder consultative forums 

• Ward-level public participation meetings 

• Focus group discussions 

• Key informant interviews 

• Technical working groups 

• Validation workshops 

Special attention is given to inclusion of: 

• Women 

• Youth 

• Persons with disabilities (PWDs) 

• Informal settlement residents 

• Marginalized livelihood groups 

Stakeholder Mapping  

Stakeholder analysis is a critical component of climate risk management and urban resilience 

planning in Bomet Municipality. It involves identifying key actors, assessing their roles, 

interests, influence, and capacity, and understanding how they affect and are affected by 

climate-related risks. This analysis supports the development of effective engagement 

strategies, enhances coordination, and promotes inclusive and sustainable implementation of 

climate adaptation and resilience initiatives. 

Stakeholder Influence–Interest Analysis Matrix 

The stakeholder analysis categorizes key actors involved in climate risk management in 

Bomet Municipality based on their level of influence and interest. This classification supports 

effective engagement, coordination, and communication strategies. 
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High Influence – High Interest (Key Players) 

These stakeholders have strong decision-making power and are highly committed to climate 

resilience initiatives. They should be closely engaged in planning, implementation, and 

monitoring processes. 

• County Department of Environment & Climate Change 

• Department of Lands & Urban Development 

• Municipal Board 

• National Environment Management Authority (NEMA) 

• Development Partners (UN-Habitat, World Bank Projects) 

High Influence – Low Interest (Keep Satisfied) 

These stakeholders have significant authority and resources but limited direct involvement in 

climate risk activities. They should be kept informed and engaged to maintain their support. 

Table 5: High Influence – Low Interest Stakeholders 

Stakeholder Primary Role Level of 

Influence 

Level of 

Interest 

Engagement 

Strategy 

National Treasury Public financing 

and budgeting 

High Low Regular briefings 

and funding 

proposals 

Kenya National 

Highways Authority 

(KeNHA) 

National road 

infrastructure 

High Low Coordination on 

resilient road 

projects 

Private Infrastructure 

Investors 

Infrastructure 

financing 

High Low Public–private 

partnership 

frameworks 

Utility Regulators Oversight of water 

and energy utilities 

High Low Policy dialogue and 

compliance 

engagement 
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Low Influence – High Interest (Keep Informed and Empowered) 

These stakeholders are highly affected by climate risks and actively interested in solutions 

but have limited decision-making power. Empowerment and participatory approaches are 

essential. 

• Community-Based Organizations (CBOs) 

• Resident Associations 

• Small-scale Traders 

• Farmers’ Cooperatives 

• Youth and Women Groups 

• Civil Society Organizations 

Engagement Strategy: 

Community consultations, capacity-building programs, participatory planning, and 

information-sharing platforms. 

Low Influence – Low Interest (Monitor with Minimum Effort) 

These stakeholders have limited involvement and minimal impact on local climate action. 

They require minimal engagement but should be monitored for potential future involvement. 

• External private investors with no local presence 

• Non-operational NGOs 

• Distant academic institutions 

Engagement Strategy: 

Periodic information sharing and monitoring for emerging opportunities. 
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2. Hazard Assessment 

Understanding the potential climate hazards affecting Bomet Municipality is critical for urban planning, disaster risk reduction, and building climate resilience. 

This section identifies the key climate-related hazards that the municipality faces, evaluates their likelihood and potential impacts, and prioritizes them to guide 

mitigation and adaptation strategies. 

2.1. Key Climate Hazards 

Step 2.1 of the hazard screening process involves reviewing historical data, climate projections, and local vulnerability assessments to identify hazards most 

relevant to the urban area. For Bomet Municipality, a maximum of 4–5 hazards have been selected based on their likelihood, potential impact, and priority. 

Table 6. Hazard screening for Bomet municipality 

Hazard 
Hazard Likely 

(Y/N) 

Significant Impact 

(Y/N) 

High Priority 

(Y/N) 

Key Hazard 

(Y/N) 

Heat Stress     

Heat Stress Y Y N N 

Average surface temperature increase Y Y Y Y 

Extreme heat Y Y N N 

Flooding     

Pluvial (surface level) flooding, including flash flooding and urban flooding Y Y Y Y 

Water Stress Y Y Y Y 

Drought (meteorological, hydrological) Y Y Y Y 

Water Stress     

Drought (meteorological, hydrological)  Y Y Y Y Y 

Wildfire     

Wildfires & bushfires Y N N N 

Mass Movement     

Landslides N N NN Y Y N N 

Geophysical*     

Earthquakes N Y N N 
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Heat stress, flooding, and water stress have been identified as key hazards for Bomet Municipality due to their high likelihood, significant impacts on public 

health, infrastructure, and livelihoods, and their priority for intervention. 

Other hazards such as wildfires, storms, and mass movement events were assessed but did not qualify as key hazards for the urban context of Bomet 

 

2.2. Climate Indicators and Hazard Thresholds 

This section presents the key climate hazards identified for Bomet Municipality and the corresponding climate indicators used to assess their occurrence and 

severity. For each hazard, thresholds are defined based on historical records, projected climate scenarios, or established guidelines from authoritative sources. 

These thresholds help in categorizing the risk level and prioritizing adaptation measures. 

Table 7. Climate indicators and hazard thresholds selected for the assessment 

Key Hazard Climate Indicator Data Source Threshold Low Threshold Medium Threshold High 

Urban Flooding (Pluvial & Fluvial) 
Daily rainfall (mm/day) & 

River discharge (m³/s) 

Kenya Meteorological Dept. 

& Hydrological Dept. 

20–30 mm/day or 

minor river rise 

31–50 mm/day or 

moderate river rise 

>50 mm/day or major 

river overflow 

Drought and Water Scarcity 

Standardized Precipitation 

Index (SPI, 3-month) & 

Reservoir levels (%) 

Kenya Meteorological Dept. 

& Local Water Dept. 

SPI: -0.5 to -1.0; 

Reservoir >60% 

SPI: -1.0 to -1.5; 

Reservoir 40–60% 

SPI < -1.5; Reservoir 

<40% 

Extreme Heat / Heatwaves 
Maximum daily 

temperature (°C) 
Kenya Meteorological Dept. 30–34°C 35–37°C >37°C 

Landslides & Soil Erosion 

Soil saturation (%) & 

cumulative rainfall (mm/7 

days) 

Ministry of Environment & 

Field Surveys 

Soil saturation 50–

60% 
61–70% 

>70% or cumulative 

rainfall >150 mm/7 

days 

Storms & Strong Winds Wind speed (km/h) Kenya Meteorological Dept. 50–60 km/h 61–70 km/h >70 km/h 
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2.3. Current Hazard Levels and Climate Projections 

This section provides an overview of the historical trends of climate-related hazards in Bomet Municipality and the projected changes under future climate 

scenarios. Understanding current hazard levels helps to assess the vulnerability of the urban area and anticipate how chronic hazards—such as rising 

temperatures, prolonged dry periods, or persistent flooding—may influence the frequency and intensity of acute climate events. Historical climate records 

indicate that Bomet has experienced increasing variability in rainfall patterns, with sporadic floods and prolonged dry spells over the past two decades. These 

trends suggest a higher likelihood of extreme events, such as droughts and flash floods, affecting both agricultural productivity and urban infrastructure. 

Using climate projection models under the SSP2-4.5 scenario for 2050, it is expected that the municipality may experience an increase in mean temperatures, 

more intense rainfall events, and a higher frequency of drought periods. Such projections highlight the need for proactive adaptation and mitigation strategies to 

manage both existing and emerging climate risks. 

Key Hazard Current Hazard Level Likely Future Change Implications for Municipality 

Flooding 
Medium – recurring during heavy 

rains, affecting low-lying areas 

Increase in frequency and intensity due 

to extreme rainfall events 

Higher risk to infrastructure, housing, 

and drainage systems; increased 

potential for waterborne diseases 

Drought 
Medium – periodic dry spells affecting 

water availability and agriculture 
Likely increase in severity and duration 

Stress on water resources, reduced 

agricultural yields, food insecurity 
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Landslides 
Low–medium – mainly in hilly zones 

after heavy rains 

Moderate increase due to soil 

saturation and erratic rainfall 

Damage to roads and housing, potential 

displacement of communities 

Heatwaves 
Low–medium – occasional extreme 

temperature events 
Increase in frequency and intensity 

Health risks (heat stress), energy 

demand spikes, and potential impacts 

on vulnerable populations 

Strong Winds/Storms 
Low – occasional storms with minor 

damages 
Slight increase in intensity 

Potential damage to infrastructure and 

crops, minor disruption to services 

 

 

 

 

Table8. Current and future hazards levels for Bomet Municipality 

   Hazard Level   

Hazard Current (Baseline) 2050 SSP2-4.5 2050 SSP5-8.5 2100 SSP2-4.5 2100 SSP5-8.5 

Flooding Medium Medium-High High High Very High 

Drought Medium High High High Very High 

Landslides Low-Medium Medium Medium-High Medium-High High 

Heatwaves Low Medium High Medium-High Very High 

Strong Winds/Storms Low Low-Medium Medium Medium Medium-High 

 

Table 9. Interpretation of hazard levels 

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 
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Explanation of hazard levels: 

• Low: Rare events, limited impact. 

• Medium: Occasional events, moderate impact on infrastructure and livelihoods. 

• High: Frequent events with significant socio-economic impact. 

• Very High: Very frequent/intense events with severe impact. 

• SSP2-4.5 assumes moderate emissions and some climate mitigation. 

• SSP5-8.5 assumes high emissions with limited mitigation, leading to more severe hazards. 

• Flooding and drought risks are expected to increase significantly due to changing rainfall patterns. 

• Heatwaves and strong storms may intensify, especially under SSP5-8.5. 

 

 

 

 

 

 

 

 

 

 

 

 



28 

2.4. Current and Future Hazard Impact Areas 

This section presents the spatial distribution and intensity of key climate hazards affecting Bomet Municipality, highlighting both current and projected future 

impacts. Mapping these hazard areas allows for a clear understanding of which parts of the municipality are most vulnerable, supporting targeted adaptation and 

mitigation planning. 

Current Hazard Impact Areas: 

Using available historical climate, hydrological, and environmental data, current hazard impact maps show areas frequently affected by floods, landslides, 

drought, and extreme heat events. The maps indicate the severity of impacts in different wards and neighborhoods, allowing identification of high-risk zones 

where interventions are most urgently needed. Areas with overlapping hazards, such as flood-prone zones that are also susceptible to landslides, are marked as 

critical for immediate attention. 

Future Hazard Impact Areas: 

Projections under mid-century climate scenarios (e.g., SSP2-4.5) indicate a potential shift in hazard intensity and distribution. Flood-prone zones are expected 

to expand along river valleys due to increased rainfall variability, while areas susceptible to drought may intensify, especially in low-lying agricultural zones. 

Overlay analysis identifies locations likely to face compound hazards in the future, providing valuable guidance for long-term urban planning, infrastructure 

development, and disaster risk reduction strategies. 
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3. Exposure & Vulnerability Assessment 

The Exposure and Vulnerability Assessment evaluates the degree to which Bomet Municipality’s population, infrastructure, and key systems are susceptible to climate-related 

hazards. This section examines both the physical presence of assets and people in hazard-prone areas (exposure) and the sensitivity and capacity of these elements to cope 

with, adapt to, or recover from climate impacts (vulnerability). By identifying the most vulnerable communities, critical infrastructure, and essential services, the assessment 

provides a foundation for targeted risk reduction strategies and informed planning within the municipality 

 

3.1. Urban Elements 

The urban elements inventory identifies the physical, social, economic, and natural assets present in Bomet Municipality that are relevant for climate risk assessment. These 

elements are categorized into infrastructure and services, population, vulnerable groups, and natural assets. The table below summarizes which elements are included in the 

RCRA, the availability of GIS data, and a brief description of the individual units or assets. 

Table10. Urban elements inventory 

Category Subcategory 
Included in the 

RCRA (Y/N) 

Available in GIS 

format (Y/N) 
Description 

Infrastructure & 

Services 
  

 
 

Stormwater Drainage 

Stormwater drainage conveyance 

network 
Y 

N 
 

Stormwater storage Y Y  

Water & Wastewater 

Management 

Pumping stations Y Y Two municipal water pumping stations supplying 

Bomet Town from groundwater sources. 
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Category Subcategory 
Included in the 

RCRA (Y/N) 

Available in GIS 

format (Y/N) 
Description 

 Groundwater abstraction Y N Boreholes across Bomet central and peri-urban 

areas supplying residential and commercial water 

demand. 

Water treatment facilities Y Y Bomet Water and Sanitation Company 

(BOMWASCO) water treatment plant serving 

Bomet Town. 

Water supply networks Y Y Piped water distribution network covering central 

Bomet, including major pipelines and hydrants. 

Sewer networks N N NA 

Wastewater treatment facilities N N NA 

Solid Waste 

Management 

 

Transfer facilities Y N Main transfer station near Bomet town center, 

receiving solid waste from households and 

businesses. 

Landfills and dump sites Y Y Bomet Municipal landfill located on the outskirts 

of town; operational and managed by 

BOMWASCO. 

Recycling centers N N NA 

Collection fleet 

 

N N NA 

Transport and Mobility 

 

Road networks Y Y All classified roads within Bomet Municipality, 

including tarmac, gravel, and earth roads. 
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Category Subcategory 
Included in the 

RCRA (Y/N) 

Available in GIS 

format (Y/N) 
Description 

Bridges Y Y Two major bridges over River Kimondi and River 

Koibatek in Bomet Town. 

Public transport networks Y N Includes matatus, buses, and shared taxis operating 

in Bomet urban area. 

Transportation terminals Y Y Bomet bus park serving intra- and inter-county 

transport. 

Vehicle depots N N NA 

Non-motorized transport networks N N NA 

Freight and logistics hubs N N NA 

Energy 

 

Energy power plants N N NA 

Poles and power lines Y Y Medium-voltage and low-voltage electricity 

distribution lines maintained by Kenya Power. 

Transformers and substations Y Y Four substations located across urban Bomet 

supplying residential and commercial electricity. 

Streetlighting Y N Streetlights along main roads in Bomet town 

center. 

Economic 

Infrastructure 

 

Markets Y Y Bomet Central Market and peri-urban markets in 

Chebunyo and Kaplong. 

Businesses and commercial hubs Y Y Key commercial streets including Moi Avenue and 

surrounding shops. 
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Category Subcategory 
Included in the 

RCRA (Y/N) 

Available in GIS 

format (Y/N) 
Description 

Industrial zones/parks and logistics 

parks 

N N NA 

Social Infrastructure 

 

Government buildings and service 

centers 

Y Y Municipal offices, administrative headquarters, 

and service centers in Bomet town. 

Education facilities Y Y Public and private primary and secondary schools, 

including Bomet Boys High School and Bomet 

Girls High School. 

Healthcare facilities Y Y Bomet County Referral Hospital, sub-county 

hospitals, and dispensaries. 

Public spaces Y Y Town squares, community halls, and recreation 

areas. 

Faith-based buildings Y Y Churches, mosques, and temples within the urban 

center. 

Cultural and heritage assets N N NA 

Emergency Services 

 

Fire stations Y Y Bomet municipal fire station and equipment 

storage facility. 

Police stations Y Y Bomet Police Station and satellite stations in sub-

counties. 

Telecommunications networks Y N Mobile network towers and fiber optic lines in 

urban Bomet. 

Early warning systems N N NA 
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Category Subcategory 
Included in the 

RCRA (Y/N) 

Available in GIS 

format (Y/N) 
Description 

Disaster management centers and 

shelters 

Y N Designated emergency shelters in public schools 

and community centers. 

Evacuation routes Y Y Primary and secondary roads used for emergency 

evacuation during floods. 

Populations     

Urban Residents 

Population Y Y Total urban population estimated at 89,000 in 

2025; data disaggregated by age and sex. 

Households Y Y Approximately 22,500 households in urban 

Bomet. 

Category Subcategory Included in the 

RCRA (Y/N) 

Available in GIS 

format (Y/N) 

 

Households Y Y Approximately 22,500 households in urban 

Bomet. 

Population living in informal 

settlements 

Y N Estimated 12,000 residents living in informal 

settlements in peri-urban areas. 

Vulnerable and 

Marginalized Groups 

 

Low-income households Y N Residents in informal settlements and low-income 

urban neighborhoods. 

Women-headed households Y N Estimated 3,200 households led by women. 

Children and youth Y N Residents aged 0–24 years; vulnerable to flooding 

and health risks. 
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Category Subcategory 
Included in the 

RCRA (Y/N) 

Available in GIS 

format (Y/N) 
Description 

Elderly persons Y N Residents aged 60+; reliant on family and 

community support. 

People with disabilities (PWD) Y N Approximately 1,200 residents registered with 

County PWD office. 

Homeless populations Y N Individuals living on streets or temporary shelters 

in urban Bomet. 

Unemployed or precariously 

employed workers 

Y N Informal sector workers, casual laborers, and street 

vendors. 

Seasonal workers / migrant laborers N N NA 

Nomadic groups in peri-urban areas N N NA 

Urban refugees and migrants N N NA 

Minority ethnic groups in urban 

areas 

N N NA 

Natural Assets     

Category 

Infrastructure & 

Services 

 

Subcategory Included in the 

RCRA (Y/N) 

Available in GIS 

format (Y/N) 

Description 

Stormwater Drainage    

Stormwater drainage conveyance 

network 

Y Y Includes primary and secondary drainage channels 

in the urban center of Bomet Town, designed to 

convey stormwater from residential and 

commercial areas. 
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Category Subcategory 
Included in the 

RCRA (Y/N) 

Available in GIS 

format (Y/N) 
Description 

Pumping stations Y Y Two municipal water pumping stations supplying 

Bomet Town from groundwater sources. 

Water & Wastewater 

Management 

 

Groundwater abstraction Y N Boreholes across Bomet central and peri-urban 

areas supplying residential and commercial water 

demand. 

Water treatment facilities Y Y Bomet Water and Sanitation Company 

(BOMWASCO) water treatment plant serving 

Bomet Town. 

Water supply networks Y Y Piped water distribution network covering central 

Bomet, including major pipelines and hydrants. 

Sewer networks N N NA 

Wastewater treatment facilities N N NA 

Transfer facilities Y N Main transfer station near Bomet town center, 

receiving solid waste from households and 

businesses. 

Solid Waste 

Management 

Transport and Mobility 

Landfills and dump sites Y Y Bomet Municipal landfill located on the outskirts 

of town; operational and managed by 

BOMWASCO. 

Recycling centers N N NA 

Collection fleet Y N Municipality-owned trucks for waste collection in 

urban Bomet. 
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Category Subcategory 
Included in the 

RCRA (Y/N) 

Available in GIS 

format (Y/N) 
Description 

Road networks Y Y All classified roads within Bomet Municipality, 

including tarmac, gravel, and earth roads. 

    

 

The inventory of infrastructure, services, populations, and natural assets for Bomet Municipality provides a critical foundation for the Rapid Climate Risk 

Assessment (RCRA). It identifies which urban elements are included in the assessment, their spatial availability in GIS format, and their functional relevance. 

This information supports hazard mapping, vulnerability analysis, and evidence-based adaptation planning. 

Overall, the dataset shows strong coverage of major infrastructure and social facilities, but significant gaps remain in relation to informal settlements, 

vulnerable groups, and some environmental systems. 
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3.2. Exposure, Vulnerability, and Impacts of Climate Hazards on Urban Elements 

For this Urban Climate Risk Profile, exposure and vulnerability levels should be interpreted in accordance with the table below. 

 

Table 11. Interpretation of 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 the climate hazard 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 the climate hazard due to 

limited sensitivity and/or a high degree of adaptive capacity. 

 

 

For this Urban Climate Risk Profile, the following matrix summarizes likely impacts on each urban element by combining the assigned exposure and vulnerability levels. 

 

Table 12. Impact Matrix 

  Vulnerability Level 

  Low Medium High 

Exposure Level 

High Moderate Major Catastrophic 

Medium Minor Moderate Major 

Low Insignificant Minor Moderate 
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Table 12. Exposure, Vulnerability, and Impacts of Flooding on Urban Elements 

Hazard: Flooding 

Category Exposure (Description) Exposure 

Level 

Vulnerability (Sensitivity & Adaptive Capacity) Vulnerability 

Level 

Impact Level 

Infrastructure & 

Services 

     

Stormwater 

Drainage 

Drains located in low-lying areas; 

frequent blockage by solid waste 

and sediment 

High Sensitivity: Undersized, aging, open drains. 

Adaptive Capacity: Limited maintenance, low 

budget, weak enforcement 

High Catastrophic 

Water & Wastewater 

Management 

Pumping stations, pipelines, and 

boreholes in flood-prone zones 

High Sensitivity: Contamination risk, electrical damage. 

Adaptive Capacity: Limited backups, slow repairs 

High Major–

Catastrophic 

Solid Waste 

Management 

Dump sites and transfer stations 

on poorly drained land 

Medium–

High 

Sensitivity: Waste washed into drains.  

Adaptive Capacity: Limited equipment, weak 

enforcement 

High Major 

Transport & 

Mobility 

Roads and bridges crossing flood 

valleys and rivers 

High Sensitivity: Poor surfacing, weak culverts.  

Adaptive Capacity: Limited emergency repairs 

Medium–

High 

Major 

Energy Transformers and power lines in 

low-lying zones 

Medium–

High 

Sensitivity: Moisture damage, short circuits. 

Adaptive Capacity: Utility response capacity 

Medium Moderate–

Major 

Economic 

Infrastructure 

Markets and informal businesses 

in flood-prone CBD areas 

High Sensitivity: Light structures, low elevation. 

Adaptive Capacity: Low savings, no insurance 

High Major–

Catastrophic 

Social Infrastructure Schools and hospitals near 

drainage channels 

Medium–

High 

Sensitivity: Damage to equipment/buildings. 

Adaptive Capacity: Government support 

Medium Moderate–

Major 

Emergency Services Fire and police stations accessed 

via flood-prone roads 

Medium–

High 

Sensitivity: Limited alternative routes.  

Adaptive Capacity: Trained personnel 

Medium Moderate–

Major 

Populations 
     

Urban Residents High population density in low-

lying areas 

High Sensitivity: Disease, property loss.  

Adaptive Capacity: Limited insurance, moderate 

awareness 

Medium–

High 

Major 

Informal Settlement 

Residents 

Settlements on floodplains and 

riparian reserves 

Very 

High 

Sensitivity: Weak housing, poverty.  

Adaptive Capacity: Low savings, insecure tenure 

Very High Catastrophic 

Vulnerable & Concentrated in low-income and High Sensitivity: Health issues, low mobility. High Major–
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Marginalized Groups informal areas  Adaptive Capacity: Weak social protection Catastrophic 

Natural Assets 
     

Urban Green 

Infrastructure 

Parks and vegetation near rivers Medium Sensitivity: Soil erosion, vegetation loss. 

 Adaptive Capacity: Natural regeneration 

Medium Moderate 

Urban Blue 

Infrastructure 

Rivers and wetlands receiving 

storm runoff 

High Sensitivity: Pollution, sedimentation.  

Adaptive Capacity: Weak protection measures 

High Major 

Peri-urban & 

Agricultural Systems 

Farms and grazing lands along 

river valleys 

High Sensitivity: Crop/livestock losses.  

Adaptive Capacity: Limited irrigation/insurance 

High Major 

 

Key Summary  

• Highest Impact: Informal settlements, drainage systems, markets, water infrastructure 

• Main Risk Driver: Poor drainage, informal settlement growth, poverty 

• Overall Risk Pattern: High exposure + high vulnerability = catastrophic impacts 

• Priority Areas: Drainage upgrading, settlement upgrading, water protection, market flood-proofing 
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Table 13. Exposure, Vulnerability, and Impacts of drought on Urban Elements 

Hazard: drought 

Category Exposure (Description) Exposure 

Level 

Vulnerability (Description) Vulnerability 

Level 

Impact 

Level 

Infrastructure & 

Services 

     

Stormwater Drainage Reduced runoff and prolonged dry 

conditions limit natural flushing of 

drains 

Low Sensitivity: Sedimentation and blockage. 

Adaptive Capacity: Routine cleaning 

programs 

Low Minor 

Water & Wastewater 

Management 

Boreholes, pipelines, and treatment 

plants depend on declining water 

sources 

High Sensitivity: Over-abstraction, reduced 

recharge.  

Adaptive Capacity: Limited storage and 

alternative sources 

High Catastrophic 

Solid Waste 

Management 

Limited water for cleaning and waste 

handling 

Medium Sensitivity: Poor waste containment. 

Adaptive Capacity: Limited equipment 

Medium Moderate 

Transport & Mobility Dusty and degraded roads during dry 

spells 

Medium Sensitivity: Weak road surfaces. 

 Adaptive Capacity: Periodic maintenance 

Medium Moderate 

Energy Increased demand for pumping and 

cooling 

High Sensitivity: Grid overload, limited backup. 

Adaptive Capacity: Utility response systems 

High Major 

Economic 

Infrastructure 

Markets and businesses affected by 

water shortages 

Medium–

High 

Sensitivity: Reduced productivity, poor 

storage.  

Adaptive Capacity: Low business resilience 

High Major 

Social Infrastructure Schools and hospitals face water 

rationing 

High Sensitivity: Hygiene and sanitation risks. 

Adaptive Capacity: Limited water storage 

High Major 

Emergency Services Reduced water availability for 

firefighting and sanitation 

Medium Sensitivity: Dependence on municipal 

supply. Adaptive Capacity: Limited reserves 

Medium Moderate 

Populations 
     

Urban Residents Water rationing and rising water 

costs 

High Sensitivity: Health risks, reduced hygiene. 

Adaptive Capacity: Limited savings 

High Major 

Informal Settlement 

Residents 

Dependence on vendors and unsafe 

water sources 

Very High Sensitivity: Poverty, poor sanitation. 

Adaptive Capacity: Very limited 

Very High Catastrophic 
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alternatives 

Vulnerable & 

Marginalized Groups 

Limited access to reliable water 

supply 

High Sensitivity: Health conditions, dependence 

on others. Adaptive Capacity: Weak social 

protection 

High Major 

Natural Assets 
     

Urban Green 

Infrastructure 

Vegetation drying and loss of green 

cover 

High Sensitivity: Lack of irrigation. 

 Adaptive Capacity: Limited maintenance 

High Major 

Urban Blue 

Infrastructure 

Reduced river and wetland water 

levels 

High Sensitivity: Pollution concentration, habitat 

loss.  

Adaptive Capacity: Limited protection 

High Major 

Peri-urban & 

Agricultural Systems 

Crop failure and livestock water 

shortages 

Very High Sensitivity: Rain-fed farming systems. 

Adaptive Capacity: Limited irrigation and 

insurance 

Very High Catastrophic 

Key Interpretation  

• Most Affected Sector: Water & wastewater management 

• Highest Risk Group: Informal settlement residents and peri-urban farmers 

• Main Risk Drivers: Overdependence on groundwater, limited storage, poverty 

• Overall Impact Pattern: Major to catastrophic impacts under prolonged drought 

• Priority Areas: Water storage expansion, borehole regulation, sanitation support, climate-smart agriculture 
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Table 14. Exposure, Vulnerability, and Impacts of extreme heat/heatwaves on Urban Elements 

Hazard: extreme heat/heatwaves 

Category Exposure (Description) Exposure 

Level 

Vulnerability (Description) Vulnerability 

Level 

Impact 

Level 

Infrastructure & 

Services 

     

Stormwater Drainage Open drainage channels exposed to 

high temperatures causing drying 

and cracking 

Medium Sensitivity: Material fatigue and sediment 

buildup. Adaptive Capacity: Limited 

maintenance and rehabilitation programs 

Medium Moderate 

Water & Wastewater 

Management 

Increased water demand and 

evaporation from reservoirs and 

storage tanks 

High Sensitivity: Limited supply capacity and aging 

infrastructure.  

Adaptive Capacity: Moderate technical 

support, limited alternative sources 

High Major 

Solid Waste 

Management 

Faster waste decomposition and 

odor generation during hot periods 

Medium Sensitivity: Open dumping and poor 

containment. Adaptive Capacity: Limited 

collection equipment 

Medium Moderate 

Transport & Mobility Road surfaces exposed to high heat 

causing softening and cracking 

Medium Sensitivity: Poor-quality surfacing materials. 

Adaptive Capacity: Periodic maintenance 

Medium Moderate 

Energy Increased electricity demand for 

cooling and refrigeration 

High Sensitivity: Limited grid capacity and 

transformer overheating. Adaptive Capacity: 

Utility response mechanisms 

High Major 

Economic 

Infrastructure 

Outdoor markets and informal 

businesses exposed to heat stress 

High Sensitivity: Reduced worker productivity and 

heat damage to goods.  

Adaptive Capacity: Low savings and limited 

cooling facilities 

High Major 

Social Infrastructure Schools and hospitals affected by 

overheating and poor ventilation 

High Sensitivity: Overcrowded facilities, limited 

cooling systems.  

Adaptive Capacity: Government support and 

basic ventilation 

High Major 

Emergency Services Staff exposed to extreme heat 

during response operations 

Medium Sensitivity: Fatigue and dehydration risks. 

Adaptive Capacity: Training and basic 

Medium Moderate 
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protective equipment 

Populations 
     

Urban Residents High exposure due to outdoor 

activities and dense housing 

High Sensitivity: Heat-related illnesses and 

dehydration. 

 Adaptive Capacity: Limited access to cooling 

and healthcare 

High Major 

Informal Settlement 

Residents 

Poorly ventilated, densely packed 

housing 

Very High Sensitivity: Overcrowding, poverty, weak 

structures.  

Adaptive Capacity: Very limited access to 

cooling and services 

Very High Catastrophic 

Vulnerable & 

Marginalized Groups 

Elderly, children, PWDs exposed to 

prolonged heat 

High Sensitivity: Pre-existing health conditions. 

Adaptive Capacity: Weak social support 

systems 

High Major 

Natural Assets 
     

Urban Green 

Infrastructure 

Parks and trees exposed to 

prolonged heat and drought stress 

High Sensitivity: Wilting and vegetation loss. 

Adaptive Capacity: Limited irrigation and 

maintenance 

High Major 

Urban Blue 

Infrastructure 

Rivers and wetlands experience 

increased evaporation 

Medium Sensitivity: Reduced water levels and quality. 

Adaptive Capacity: Natural regeneration 

Medium Moderate 

Peri-urban & 

Agricultural Systems 

Crops and livestock exposed to high 

temperatures 

High Sensitivity: Heat stress and reduced 

productivity.  

Adaptive Capacity: Limited irrigation and 

climate-smart practices 

High Major 

 

Key Interpretation  

• Highest Impact Group: Informal settlement residents (Catastrophic) 

• Most Affected Infrastructure: Water supply and energy systems 

• Main Risk Drivers: Poor housing ventilation, limited green cover, rising temperatures 
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• Overall Pattern: High exposure + high vulnerability = major to catastrophic heat impacts 

• Priority Areas: Settlement upgrading, urban greening, water security, cooling facilities 

 

Table 15. Exposure, Vulnerability, and Impacts of landslides and soil erosion on Urban Elements 

Hazard: landslides and soil erosion 

Category Exposure (Description) Exposure 

Level 

Vulnerability (Description) Vulnerability 

Level 

Impact 

Level 

Infrastructure & 

Services 

     

Stormwater Drainage Drains located on sloping land 

exposed to sediment and debris 

Medium Sensitivity: Sediment blockage, structural 

damage.  

Adaptive Capacity: Limited desilting programs 

Medium Moderate 

Water & Wastewater 

Management 

Pipelines and boreholes on 

unstable slopes 

Medium Sensitivity: Pipe breakage, contamination. 

Adaptive Capacity: Moderate repair capacity 

Medium Moderate 

Solid Waste 

Management 

Dump sites on poorly stabilized 

land 

Medium Sensitivity: Waste sliding and leachate runoff. 

Adaptive Capacity: Weak containment systems 

Medium Moderate 

Transport & Mobility Roads and bridges on hillsides 

and valleys 

High Sensitivity: Slope failure, culvert blockage. 

Adaptive Capacity: Limited retaining structures 

High Major 

Energy Power poles and lines on 

unstable terrain 

Medium Sensitivity: Pole collapse, line damage. 

Adaptive Capacity: Utility maintenance systems 

Medium Moderate 

Economic 

Infrastructure 

Shops and markets near slopes Medium Sensitivity: Light structures, foundation 

instability.  

Adaptive Capacity: Low insurance coverage 

Medium Moderate 

Social Infrastructure Schools and clinics near hillsides Low–

Medium 

Sensitivity: Building cracking and access 

disruption.  

Adaptive Capacity: Government maintenance 

Medium Minor–

Moderate 

Emergency Services Access routes affected by 

landslides 

Medium Sensitivity: Blocked roads and delayed response. 

Adaptive Capacity: Inter-agency coordination 

Medium Moderate 

Populations 
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Urban Residents Housing near steep or eroded 

land 

Medium Sensitivity: Weak foundations, displacement 

risk.  

Adaptive Capacity: Moderate community 

support 

Medium Moderate 

Informal Settlement 

Residents 

Encroachment on unstable slopes High Sensitivity: Poor housing quality, poverty. 

Adaptive Capacity: Limited relocation options 

High Major 

Vulnerable & 

Marginalized Groups 

Limited mobility in slope areas Medium Sensitivity: Dependence on caregivers. 

Adaptive Capacity: Weak social safety nets 

Medium Moderate 

Natural Assets 
     

Urban Green 

Infrastructure 

Vegetation on slopes prone to 

erosion 

High Sensitivity: Deforestation, soil loss.  

Adaptive Capacity: Community tree planting 

High Major 

Urban Blue 

Infrastructure 

Rivers affected by sedimentation Medium Sensitivity: Reduced water quality and habitats. 

Adaptive Capacity: Limited watershed 

management 

Medium Moderate 

Peri-urban & 

Agricultural Systems 

Farmland on slopes and 

riverbanks 

High Sensitivity: Topsoil loss, reduced fertility. 

Adaptive Capacity: Limited soil conservation 

High Major 
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Table16. Exposure, Vulnerability, and Impacts of storms and strong winds on Urban Elements 

Hazard: storms and strong winds 

Category Exposure (Description) Exposure 

Level 

Vulnerability (Description) Vulnerability 

Level 

Impact 

Level 

Infrastructure & 

Services 

     

Stormwater Drainage Heavy storms overload drainage 

channels and carry debris 

High Sensitivity: Blockage and overflow.  

Adaptive Capacity: Limited routine cleaning 

High Major 

Water & Wastewater 

Management 

Pipes, tanks, and pumping 

stations exposed to storm 

damage 

Medium Sensitivity: Pipe breakage and contamination. 

Adaptive Capacity: Moderate repair capacity 

Medium Moderate 

Solid Waste 

Management 

Strong winds scatter waste into 

streets and drains 

Medium Sensitivity: Poor waste containment.  

Adaptive Capacity: Limited equipment 

Medium Moderate 

Transport & Mobility Fallen trees, debris, and damaged 

roads disrupt movement 

High Sensitivity: Narrow roads and weak shoulders. 

Adaptive Capacity: Limited emergency 

clearance 

Medium Major 

Energy Power lines and transformers 

exposed to wind damage 

High Sensitivity: Line breakage and equipment 

failure.  

Adaptive Capacity: Utility response teams 

High Major 

Economic 

Infrastructure 

Market stalls and small shops 

exposed to wind and rain 

High Sensitivity: Light structures, weak roofing. 

Adaptive Capacity: Low insurance and savings 

High Major 

Social Infrastructure Schools and health facilities 

affected by roof damage 

Medium Sensitivity: Weak construction standards. 

Adaptive Capacity: Government repair support 

Medium Moderate 

Emergency Services Communication and access 

disrupted by storms 

Medium Sensitivity: Dependence on road networks. 

Adaptive Capacity: Backup communication 

systems 

Medium Moderate 

Populations 
     

Urban Residents Exposure to flying debris and 

damaged housing 

High Sensitivity: Poor housing quality. 

 Adaptive Capacity: Limited home insurance 

High Major 

Informal Settlement 

Residents 

Temporary shelters vulnerable to 

strong winds 

Very High Sensitivity: Weak building materials, 

overcrowding. Adaptive Capacity: Limited 

Very High Catastrophic 
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relocation options 

Vulnerable & 

Marginalized Groups 

Limited evacuation and recovery 

capacity 

High Sensitivity: Disability, age, poverty.  

Adaptive Capacity: Weak social support 

High Major 

Natural Assets 
     

Urban Green 

Infrastructure 

Trees uprooted and vegetation 

damaged 

High Sensitivity: Poor maintenance, aging trees. 

Adaptive Capacity: Community replanting 

High Major 

Urban Blue 

Infrastructure 

Increased sedimentation and 

pollution runoff 

Medium Sensitivity: Weak riparian buffers.  

Adaptive Capacity: Natural regeneration 

Medium Moderate 

Peri-urban & 

Agricultural Systems 

Crops flattened and livestock 

shelters damaged 

High Sensitivity: Lack of windbreaks, weak 

structures.  

Adaptive Capacity: Limited insurance and 

support 

High Major 

 

 

Key Interpretation  

• Most Affected Systems: Energy, transport, drainage, and markets 

• Highest Risk Group: Informal settlement residents 

• Main Risk Drivers: Weak housing, exposed power lines, poor waste management 

• Overall Impact Pattern: Major impacts, with localized catastrophic damage 

• Priority Areas: Roof reinforcement, power line protection, waste containment, tree management 
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4. Climate Risk Assessment of Bomet Municipality 

This section presents a climate risk assessment of Bomet Municipality by examining the exposure, 

vulnerability, and potential impacts of key climate-related hazards, including drought and water 

scarcity, extreme heat, landslides and soil erosion, and storms and strong winds. The assessment 

evaluates how these hazards affect critical infrastructure, services, populations, and natural assets 

within the municipality. By analyzing sensitivity and adaptive capacity across different sectors and 

social groups, this section highlights areas of high risk and priority for intervention. The findings 

provide a basis for informed decision-making, resilience planning, and the development of 

appropriate climate adaptation strategies for sustainable urban development in Bomet Municipality. 

For this Urban Climate Risk Profile, the following matrix summarizes overall risk for each urban 

element by combining the assessed hazard level and the estimated impact level. 

Table: 17. Risk matrix 

   Hazard Level  

  Low Medium High 

Impact 

Level 

Catastrophic High Very High Very High 

Major Medium High Very High 

Moderate Low Medium High 

Minow Low Low Medium 

Insignificant Very Low Low Low 

 

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

Table18. 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. 
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4.1. Current and Future Climate Risks on Urban Elements 

This section assesses the current and future climate risks affecting key urban elements in Bomet 

Municipality by integrating hazard levels, impact severity, and overall risk ratings. The analysis is 

based on the results from previous assessment steps, including hazard characterization (Step 2.3), 

impact evaluation (Step 3.3), and risk classification using the risk matrix (Step 4.1). By examining 

how different climate hazards interact with infrastructure, populations, and natural systems, this 

section identifies priority risk areas and vulnerable sectors. The assessment provides a foundation for 

targeted adaptation planning and strengthens the municipality’s capacity to respond to both present 

and projected climate challenges. 

Table 19. Summary of  flooding risks for Bomet Municipality  

Categories Impact Current 

Risk 

2050 

(SSP2-

4.5) 

2050 

(SSP5-

8.5) 

2100 

(SSP2-

4.5) 

2100 

(SSP5-

8.5) 

Infrastructure & 

Services 

      

Stormwater 

Drainage 

Major High High Very 

High 

Very 

High 

Extreme 

Water & 

Wastewater 

Management 

Major High High Very 

High 

Very 

High 

Extreme 

Solid Waste 

Management 

Moderate Medium Medium High High Very 

High 

Transport and 

Mobility 

Major High High Very 

High 

Very 

High 

Extreme 

Energy Moderate Medium Medium High High Very 

High 

Economic 

Infrastructure 

Major High High Very 

High 

Very 

High 

Extreme 

Social 

Infrastructure 

Major High High Very 

High 

Very 

High 

Extreme 

Emergency 

Services 

Moderate Medium Medium High High Very 

High 

Populations 
      

Urban Residents Major High High Very 

High 

Very 

High 

Extreme 

Informal 

Settlement 

Residents 

Catastrophic Very 

High 

Very 

High 

Extreme Extreme Extreme 

Vulnerable & 

Marginalized 

Groups 

Major High High Very 

High 

Very 

High 

Extreme 

Natural Assets 
      

Urban Green 

Infrastructure 

Moderate Medium Medium High High Very 

High 

Urban Blue Major High High Very Very Extreme 
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Infrastructure High High 

Peri-urban & 

Agricultural 

Systems 

Major High High Very 

High 

Very 

High 

Extreme 

Interpretation  

• Current Situation: Flood risks are already high in drainage, transport, housing, and 

informal settlements. 

• Mid-Term (2050): Under both scenarios, risks increase to very high, especially 

under SSP5-8.5. 

• Long-Term (2100): Flood risks become extreme under SSP5-8.5, indicating serious 

threats to infrastructure, livelihoods, and public safety. 

• Most Vulnerable Group: Informal settlement residents. 

• Most Affected Systems: Drainage, transport, water supply, and social infrastructure. 

 

 

 

Table 20. Summary of Drought and water scarcity risks for Bomet Municipality 

Categories Impact Current 

Risk 

2050 

(SSP2-

4.5) 

2050 

(SSP5-

8.5) 

2100 

(SSP2-

4.5) 

2100 

(SSP5-

8.5) 

Infrastructure & 

Services 

      

Stormwater 

Drainage 

Minor Low Low Medium Medium High 

Water & 

Wastewater 

Management 

Catastrophic Very 

High 

Very 

High 

Extreme Extreme Extreme 

Solid Waste 

Management 

Moderate Medium Medium High High Very 

High 

Transport and 

Mobility 

Moderate Medium Medium High High Very 

High 

Energy Major High High Very 

High 

Very 

High 

Extreme 

Economic 

Infrastructure 

Major High High Very 

High 

Very 

High 

Extreme 

Social 

Infrastructure 

Major High High Very 

High 

Very 

High 

Extreme 

Emergency 

Services 

Moderate Medium Medium High High Very 

High 

Populations 
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Urban Residents Major High High Very 

High 

Very 

High 

Extreme 

Informal 

Settlement 

Residents 

Catastrophic Very 

High 

Very 

High 

Extreme Extreme Extreme 

Vulnerable & 

Marginalized 

Groups 

Major High High Very 

High 

Very 

High 

Extreme 

Natural Assets 
      

Urban Green 

Infrastructure 

Major High High Very 

High 

Very 

High 

Extreme 

Urban Blue 

Infrastructure 

Major High High Very 

High 

Very 

High 

Extreme 

Peri-urban & 

Agricultural 

Systems 

Catastrophic Very 

High 

Extreme Extreme Extreme Extreme 

 

Interpretation  

• Highest Risk Sector: Water supply and sanitation systems 

• Most Vulnerable Groups: Informal settlement residents and peri-urban farmers 

• Trend: Risks increase steadily toward extreme levels by 2100, especially under 

SSP5-8.5 

• Main Drivers: Declining rainfall reliability, population growth, overuse of 

groundwater 

• Priority Actions: Water storage expansion, rainwater harvesting, demand 

management, climate-smart agriculture 

 

Table21. Summary of extreme heat/heatwaves risks for Bomet Municipality  

Categories Impact Current 

Risk 

2050 

(SSP2-

4.5) 

2050 

(SSP5-

8.5) 

2100 

(SSP2-

4.5) 

2100 

(SSP5-

8.5) 

Infrastructure & 

Services 

      

Stormwater 

Drainage 

Moderate Medium Medium High High Very 

High 

Water & 

Wastewater 

Management 

Major High High Very 

High 

Very 

High 

Extreme 

Solid Waste 

Management 

Moderate Medium Medium High High Very 

High 

Transport and Moderate Medium Medium High High Very 
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Mobility High 

Energy Major High High Very 

High 

Very 

High 

Extreme 

Economic 

Infrastructure 

Major High High Very 

High 

Very 

High 

Extreme 

Social 

Infrastructure 

Major High High Very 

High 

Very 

High 

Extreme 

Emergency 

Services 

Moderate Medium Medium High High Very 

High 

Populations 
      

Urban Residents Major High High Very 

High 

Very 

High 

Extreme 

Informal 

Settlement 

Residents 

Catastrophic Very 

High 

Very 

High 

Extreme Extreme Extreme 

Vulnerable & 

Marginalized 

Groups 

Major High High Very 

High 

Very 

High 

Extreme 

Natural Assets 
      

Urban Green 

Infrastructure 

Major High High Very 

High 

Very 

High 

Extreme 

Urban Blue 

Infrastructure 

Moderate Medium Medium High High Very 

High 

Peri-urban & 

Agricultural 

Systems 

Major High Very 

High 

Very 

High 

Extreme Extreme 

 

Interpretation  

• Most Affected Systems: Water supply, energy, health, and informal housing 

• Highest Risk Group: Informal settlement residents 

• Trend: Heat risks intensify toward extreme levels by 2100, especially under SSP5-

8.5 

• Main Drivers: Rising temperatures, limited green spaces, poor housing ventilation 

• Priority Actions: Urban greening, cooling centers, improved housing design, public 

awareness 
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Table 22. Summary of Landslides and soil erosion risks for Bomet Municipality  

Categories Impact Current 

Risk 

2050 

(SSP2-

4.5) 

2050 

(SSP5-

8.5) 

2100 

(SSP2-

4.5) 

2100 

(SSP5-

8.5) 

Infrastructure & 

Services 

      

Stormwater 

Drainage 

Moderate Medium Medium High High Very 

High 

Water & 

Wastewater 

Management 

Moderate Medium Medium High High Very 

High 

Solid Waste 

Management 

Moderate Medium Medium High High Very 

High 

Transport and 

Mobility 

Major High High Very 

High 

Very 

High 

Extreme 

Energy Moderate Medium Medium High High Very 

High 

Economic 

Infrastructure 

Moderate Medium Medium High High Very 

High 

Social 

Infrastructure 

Minor–

Moderate 

Low–

Medium 

Medium Medium High High 

Emergency 

Services 

Moderate Medium Medium High High Very 

High 

Populations 
      

Urban Residents Moderate Medium Medium High High Very 

High 

Informal 

Settlement 

Residents 

Major High High Very 

High 

Very 

High 

Extreme 

Vulnerable & 

Marginalized 

Groups 

Moderate Medium Medium High High Very 

High 

Natural Assets 
      

Urban Green 

Infrastructure 

Major High High Very 

High 

Very 

High 

Extreme 

Urban Blue 

Infrastructure 

Moderate Medium Medium High High Very 

High 

Peri-urban & 

Agricultural 

Systems 

Major High High Very 

High 

Very 

High 

Extreme 

 

Key Insight  

• Current Situation: Most sectors already face medium to high risk. 

• By 2050: Risks increase to high and very high, especially under SSP5-8.5. 
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• By 2100: Many systems reach extreme risk, particularly transport, energy, and 

informal settlements. 

• Priority Focus: Slope stabilization, land-use control, ecosystem restoration, and 

settlement upgrading. 

 

Table23. Summary of Storms and strong winds risks for Bomet Municipality  

Categories Impact Current 

Risk 

2050 

(SSP2-

4.5) 

2050 

(SSP5-

8.5) 

2100 

(SSP2-

4.5) 

2100 

(SSP5-

8.5) 

Infrastructure & 

Services 

      

Stormwater 

Drainage 

Major High High Very 

High 

Very 

High 

Extreme 

Water & 

Wastewater 

Management 

Moderate Medium Medium High High Very 

High 

Solid Waste 

Management 

Moderate Medium Medium High High Very 

High 

Transport and 

Mobility 

Major High High Very 

High 

Very 

High 

Extreme 

Energy Major High High Very 

High 

Very 

High 

Extreme 

Economic 

Infrastructure 

Major High High Very 

High 

Very 

High 

Extreme 

Social 

Infrastructure 

Moderate Medium Medium High High Very 

High 

Emergency 

Services 

Moderate Medium Medium High High Very 

High 

Populations 
      

Urban Residents Major High High Very 

High 

Very 

High 

Extreme 

Informal 

Settlement 

Residents 

Catastrophic Very 

High 

Very 

High 

Extreme Extreme Extreme 

Vulnerable & 

Marginalized 

Groups 

Major High High Very 

High 

Very 

High 

Extreme 

Natural Assets 
      

Urban Green 

Infrastructure 

Major High High Very 

High 

Very 

High 

Extreme 

Urban Blue 

Infrastructure 

Moderate Medium Medium High High Very 

High 

Peri-urban & 

Agricultural 

Systems 

Major High High Very 

High 

Very 

High 

Extreme 
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Key Insight  

• Current Risks: Already high for drainage, transport, energy, and informal 

settlements. 

• Future Risks: Increase to very high and extreme by 2100, especially under SSP5-8.5. 

• Most Vulnerable Group: Informal settlement residents. 

• Priority Actions: Strengthen roofs, protect power lines, improve drainage, expand 

early warning systems. 

Overall Summary for Section 4.1  

• Highest Long-Term Risks (2100 SSP5-8.5): 

Flooding, drought, heatwaves, and storms all reach extreme risk levels. 

• Most Vulnerable Group: 

Informal settlement residents across all hazards. 

• Most Affected Systems: 

Water supply, transport, energy, drainage, and agriculture. 

• Key Trend: 

Climate risks intensify significantly under high-emission scenarios. 

• Priority Focus: 

Infrastructure upgrading, settlement upgrading, ecosystem restoration, and early 

warning systems. 
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4.2. Climate Risk Hotspots 

The climate risk assessment for Bomet Municipality reveals that climate hazards and their 

associated risks are unevenly distributed across urban wards, with certain areas emerging as 

risk hotspots due to their topography, settlement patterns, infrastructure location, and 

socioeconomic characteristics. These hotspots reflect localized combinations of high 

exposure and high vulnerability to flooding, drought, heatwaves, landslides, and storms — 

creating concentrated zones of elevated risk that require prioritized adaptation actions. 

1. Flooding Hotspots 

In Bomet Municipality, flooding risk is most acute along the riverine and low-lying areas, 

particularly those adjacent to the Mira River and its tributaries. Municipality sections such as 

Bomet CBD, Silibwet, Nyongores, Masare areas show frequent inundation due to poor 

drainage gradients and accumulation of storm water runoff. These areas host dense residential 

zones, markets, and major transport corridors, making them highly exposed. 

• Informal settlement clusters within these wards are particularly vulnerable; 

inadequate storm drainage and unplanned housing increase the likelihood of flood-

related displacement and infrastructure damage. 

• Transport infrastructure including arterial roads and bridges in these areas often 

suffers frequent washouts, causing mobility disruption. 

Projected climate change increases flood hazard levels under SSP5-8.5, particularly by 2100, 

expanding the spatial extent of flood-prone areas towards higher slopes and marginal lands 

that currently flood less frequently. 

2. Drought and Water Scarcity Hotspots 

Water scarcity risks concentrate in peri-urban and upland areas in the municipality where 

rainfall variability and over-extraction of groundwater are most pronounced. Lower side of 

Nyongores ward and part Longisa ward within the municipality show recurrent dry 

conditions in boreholes and reduced surface water availability, particularly during prolonged 

dry spells. 



57 

• Residential zones in these wards face water rationing and competition between 

domestic and agricultural uses. 

• Peri-urban agricultural fields are hotspots of drought impact due to reliance on rain-

fed systems and limited irrigation, leading to crop failures and livelihood stress. 

Climate projections under SSP5-8.5 indicate more frequent and severe drought conditions by 

mid- and late-century, expanding water stress into lower-altitude wards previously less 

affected. 

3. Heatwave Hotspots 

Urban heat islands form in areas with dense built-up areas, limited green cover, and high 

human activity, especially within the Bomet CBD and the centers within the Municipality. 

These areas exhibit higher ambient temperatures due to heat-trapping surfaces, inadequate 

shade, and limited vegetation. 

• Informal settlements in these wards, with poor housing and limited cooling, are 

hotspots for heat-related health impacts. 

• Public facilities (schools, health centers) located in these zones experience increased 

heat stress on infrastructure and occupants. 

Projected increases in extreme heat under both emission scenarios suggest heat risk will 

intensify across most wards, with urban centers remaining the primary hotspots. 

4. Landslide and Soil Erosion Hotspots 

Landslide and erosion risks correlate strongly with sloped terrain and watershed edges in 

higher-altitude such as parts of Meregi Slopes of Kyogong and Masare where steep slopes 

and loose soils prevail. 

• Transport corridors crossing ridge lines and hillside settlements face frequent slope 

failure hazards. 

• Agricultural fields on slopes show soil loss and gully formation, threatening long-

term productivity. 



58 

With climate change increasing intense rainfall events, landslide risk zones expand 

downslope, affecting adjacent lower-altitude settlements and infrastructure. 

 

5. Storms and Strong Winds Hotspots 

Storm and wind-related risks are broadly distributed but concentrate in open areas and 

ridgelines exposed to frontal wind accelerations. Areas  bordering open plains such kapkwen, 

Masare, Merigi and section of longisa record more frequent wind damage reports. 

• Energy infrastructures like transmission poles along these corridors are vulnerable. 

• Light structures (market stalls, dwellings with weak roofing) in these areas are 

common storm damage hotspots. 

Storm risk maps show that under SSP5-8.5, the frequency and intensity of storm-related 

hazards rise uniformly, elevating risk levels across many wards, especially those already 

affected by flooding and soil erosion. 

Summary of Spatial Risk Patterns 

Across Bomet Municipality: 

• Flooding and heat risks are most severe in central and low-lying wards with dense 

populations and inadequate drainage. 

• Drought and landslide risks are highest in peripheral, upland wards with steep 

slopes and variable water access. 

• Informal settlements across all wards compound risk exposure due to poor housing 

quality and limited adaptive capacity. 

• Natural asset degradation (riparian zone encroachment, deforestation) amplifies risk 

intensity and spatial spread. 
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Recommendations for Risk Mapping  

To support planning: 

1. Flood risk maps using DEM and drainage networks to show inundation extents under 

current and future rainfall scenarios. 

2. Water stress zones based on groundwater recharge models and historical dry spells. 

3. Urban heat island maps from land-surface temperature datasets. 

4. Slope stability maps identifying landslide-prone areas using slope, soil, and rainfall 

intensity layers. 

5. Wind exposure maps highlighting ridgeline and open plain wind hazard zones. 

These spatial products will support targeted interventions and guide investments in 

infrastructure, early warning systems, and community-based resilience programs. 
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5. Recommendation of Climate risk profile of Bomet Municipality 

Based on the climate risk assessment findings, Bomet Municipality faces increasing risks 

from flooding, drought and water scarcity, extreme heat, landslides and soil erosion, and 

storms and strong winds. These risks are expected to intensify under future climate scenarios, 

particularly under high-emission pathways. To enhance resilience and promote sustainable 

urban development, the following integrated recommendations are proposed. 

1 Strengthening Urban Infrastructure and Services 

• Upgrade and expand stormwater drainage systems to accommodate increased rainfall 

intensity and reduce flood risks. 

• Rehabilitate and climate-proof water supply and wastewater infrastructure through 

improved storage, leakage control, and diversification of water sources. 

• Reinforce transport networks, bridges, and culverts in flood- and landslide-prone 

areas. 

• Protect energy infrastructure by strengthening power lines, installing surge protection, 

and promoting decentralized renewable energy systems. 

• Improve solid waste management systems to prevent blockage of drains and 

environmental contamination. 

2 Enhancing Water Security and Drought Resilience 

• Promote rainwater harvesting at household, institutional, and commercial levels. 

• Expand water storage facilities and regulate groundwater abstraction. 

• Encourage water-efficient technologies and public awareness on conservation. 

• Support climate-smart agriculture in peri-urban areas, including drip irrigation and 

drought-tolerant crops. 

3 Reducing Heat Stress and Improving Urban Livability 

• Increase urban green spaces, street trees, and green corridors to reduce heat island 

effects. 

• Promote climate-responsive building designs that enhance natural ventilation and 

shading. 
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• Establish cooling centers in public buildings during extreme heat events. 

• Integrate heat-health action plans into municipal emergency response systems. 

4 Managing Landslides, Soil Erosion, and Environmental Degradation 

• Implement slope stabilization measures such as terracing, retaining walls, and 

vegetation restoration. 

• Enforce land-use zoning regulations to prevent settlement in high-risk areas. 

• Promote reforestation and riparian buffer protection along rivers and steep slopes. 

• Support soil conservation practices in peri-urban farming areas. 

5 Improving Disaster Preparedness and Emergency Response 

• Strengthen early warning systems for floods, droughts, heatwaves, and storms. 

• Enhance emergency response capacity through training, equipment provision, and 

inter-agency coordination. 

• Develop and regularly update disaster contingency and evacuation plans. 

• Establish community-based disaster response teams in high-risk wards. 

6 Promoting Inclusive and Community-Based Adaptation 

• Prioritize upgrading of informal settlements with improved housing, drainage, and 

basic services. 

• Strengthen social protection programs for vulnerable and marginalized groups. 

• Promote public participation in climate adaptation planning and decision-making. 

• Support livelihood diversification to reduce climate-related economic vulnerability. 

7 Strengthening Institutional Capacity and Policy Integration 

• Mainstream climate risk considerations into municipal development plans and 

budgeting processes. 

• Enhance technical capacity in climate data analysis, GIS mapping, and risk 

monitoring. 

• Foster partnerships with national agencies, NGOs, and research institutions. 

• Mobilize climate finance through national and international funding mechanisms. 
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Implementing these recommendations will enable Bomet Municipality to systematically 

reduce climate risks, protect vulnerable populations, and enhance the resilience of critical 

infrastructure and ecosystems. An integrated approach that combines physical, social, 

environmental, and institutional measures is essential for achieving long-term climate-

resilient urban development. 
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5.1. Key Findings 

The climate risk assessment of Bomet Municipality identifies multiple climate-related 

hazards that currently pose significant threats to urban systems and are projected to intensify 

under future climate scenarios. The findings highlight increasing exposure, vulnerability, and 

impacts across infrastructure, populations, and natural assets, requiring urgent and 

coordinated adaptation measures. 

1. Key Climate Hazards and High-Risk Threats 

The assessment identifies the following major climate hazards affecting Bomet Municipality: 

• Flooding: Frequent and intense rainfall events cause recurrent flooding, particularly 

in low-lying and poorly drained areas. Flooding poses high to extreme risks to 

stormwater drainage, transport networks, water supply systems, and informal 

settlements. 

• Drought and Water Scarcity: Prolonged dry spells and declining rainfall reliability 

result in severe water shortages, affecting domestic supply, sanitation services, energy 

production, and agricultural activities. 

• Extreme Heat and Heatwaves: Rising temperatures and more frequent heatwaves 

increase health risks reduce labor productivity, and strain energy and water systems. 

• Landslides and Soil Erosion: Increased rainfall intensity and land degradation 

contribute to slope instability, threatening hillside settlements, roads, and agricultural 

land. 

• Storms and Strong Winds: Strong winds and storms damage roofs, power lines, and 

market structures, disrupting livelihoods and essential services. 

Among these hazards, flooding, drought, and extreme heat are associated with the highest 

overall risks, particularly under future high-emission scenarios. 
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2. Populations and Assets Most at Risk 

The assessment indicates that climate risks are unevenly distributed across population groups 

and urban assets: 

• Informal Settlement Residents: This group faces the highest levels of risk across all 

hazards due to poor housing quality, limited access to basic services, and settlement in 

high-risk locations. 

• Vulnerable and Marginalized Groups: Elderly persons, children, persons with 

disabilities, and low-income households are highly susceptible to climate impacts due 

to limited mobility, health constraints, and weak social support systems. 

• Urban Poor and Peri-urban Farmers: Dependence on climate-sensitive livelihoods 

increases their vulnerability to drought, heat, and soil erosion. 

Key assets at risk include: 

• Water and Sanitation Infrastructure: Highly vulnerable to both flooding and 

drought, posing major public health risks. 

• Transport and Energy Systems: Frequently disrupted by floods, landslides, and 

storms, affecting economic activities and emergency response. 

• Social Infrastructure: Schools and health facilities face increasing service 

interruptions and structural damage. 

• Natural Assets: Urban green spaces, wetlands, and agricultural land are degraded by 

heat stress, erosion, and water scarcity. 

3. Future Climate Risk Trends 

Future climate projections indicate that climate risks in Bomet Municipality will intensify 

significantly over time, especially under high-emission scenarios: 

• Rising Temperatures: Increased frequency and duration of heatwaves will worsen 

health outcomes and amplify water and energy demand. 

• More Intense Rainfall Events: Higher rainfall variability will increase flooding and 

landslide risks, expanding hazard-prone zones. 

• Prolonged Dry Periods: Droughts are expected to become more frequent and severe, 

placing extreme pressure on water resources. 
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• Environmental Degradation: Continued deforestation, riparian encroachment, and 

soil erosion will further amplify climate impacts. 

• Urban Expansion: Rapid and unplanned urban growth will increase exposure in 

high-risk areas. 

Under the SSP5-8.5 scenario, many sectors are projected to reach extreme risk levels by 

2100, indicating a high likelihood of widespread infrastructure damage, livelihood loss, and 

social disruption if no effective adaptation measures are implemented. 

Overall, the key findings emphasize that Bomet Municipality is already experiencing 

substantial climate-related risks that are projected to worsen in the future. Informal 

settlements, water systems, and transport infrastructure represent critical vulnerability 

hotspots. Strengthening institutional capacity, improving land-use planning, investing in 

resilient infrastructure, and promoting inclusive adaptation strategies are essential to 

safeguard long-term urban sustainability. 

 

Table 24. Summary of climate risks affecting urban elements for Bomet Municipality 

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

Infrastructure & 

Services 

   

Stormwater 

Drainage 

Flooding, 

sedimentation, 

blockage 

Severe flooding, 

system overload 

Chronic flooding, 

infrastructure failure 

Water & Wastewater 

Management 

Water shortages, 

contamination 

Severe scarcity, 

service interruptions 

System collapse, public 

health crises 

Solid Waste 

Management 

Drain blockage, 

poor collection 

Increased waste-

related flooding 

Environmental 

degradation, disease 

outbreaks 

Transport and 

Mobility 

Flood damage, 

landslide disruption 

Frequent road 

failures 

Network 

fragmentation, 

isolation 

Energy Storm damage, heat 

stress 

Increased outages, 

demand overload 

System instability, 

chronic shortages 

Economic Market flooding, Reduced Major economic 
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Infrastructure heat losses productivity, asset 

damage 

decline 

Social Infrastructure Service disruption, 

overheating 

Overcrowding, 

structural damage 

System overload, 

service breakdown 

Emergency Services Access disruption, 

resource limits 

Reduced response 

capacity 

Inadequate disaster 

response 

Populations 
   

Urban Residents Flood exposure, 

heat stress 

Rising health and 

livelihood risks 

Widespread 

displacement 

Informal Settlement 

Residents 

Extreme 

vulnerability to all 

hazards 

Frequent 

displacement 

Chronic humanitarian 

crises 

Vulnerable & 

Marginalized 

Groups 

Limited coping 

capacity 

Increased 

dependency 

Severe social exclusion 

Natural Assets 
   

Urban Green 

Infrastructure 

Vegetation loss, 

heat stress 

Declining ecosystem 

services 
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Main considerations from the Climate Risk Assessment 

1. Escalating Climate Risks Over Time 

Climate risks in Bomet Municipality are already significant and are projected to 

intensify considerably by 2050 and 2100. Without effective intervention, many urban 

systems will shift from high-risk to extreme-risk conditions. 

2. Multiple Hazards Affect All Urban Sectors 

Flooding, drought, heatwaves, landslides, and storms collectively affect infrastructure, 

populations, and ecosystems, creating compound and cascading risks. 
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3. Informal Settlements Are the Most Vulnerable 

Residents of informal settlements consistently experience the highest exposure and 

lowest adaptive capacity, making them the primary climate risk hotspot. 

4. Water and Transport Systems Are Critical Weak Points 

Water supply, sanitation, and transport infrastructure are highly sensitive to both 

excess and shortage of rainfall, posing major threats to public health and economic 

activity. 

5. Environmental Degradation Amplifies Climate Impacts 

Loss of vegetation, riparian encroachment, and soil erosion reduce natural protection 

mechanisms and increase long-term vulnerability. 

6. High-Emission Pathways Present Severe Risks 

Under SSP5-8.5, many sectors are projected to reach extreme risk levels by 2100, 

highlighting the urgency of mitigation and adaptation actions. 

7. Need for Integrated and Inclusive Adaptation Planning 

Addressing climate risks requires coordinated investments in resilient infrastructure, 

ecosystem restoration, settlement upgrading, and social protection systems. 
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5.2. Climate Adaptation and Resilience Solutions 

To address the increasing climate risks affecting Bomet Municipality, a combination of structural, institutional, environmental, and community-based 

adaptation measures is required. The proposed solutions aim to reduce exposure, minimize vulnerability, and strengthen the adaptive capacity of infrastructure 

systems, populations, and natural assets. These interventions are designed to respond to current and projected impacts of flooding, drought, extreme heat, 

landslides, and storms. 

5.2.1 Infrastructure and Service-Based Solutions 

Stormwater Drainage 

• Upgrade and expand drainage networks to accommodate extreme rainfall events. 

• Introduce nature-based drainage systems such as bioswales and retention ponds. 

• Conduct regular desilting and maintenance programs. 

Water and Wastewater Management 

• Promote rainwater harvesting and large-scale water storage facilities. 

• Rehabilitate aging pipelines and reduce water losses. 

• Protect water sources and enhance wastewater recycling. 

Solid Waste Management 

• Improve waste collection coverage and frequency. 
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• Establish waste segregation and recycling programs. 

• Enforce regulations against illegal dumping. 

Transport and Mobility 

• Strengthen road embankments, bridges, and culverts. 

• Elevate roads in flood-prone zones. 

• Integrate climate risk assessments into transport planning. 

Energy Systems 

• Reinforce power lines and substations against storms and floods. 

• Promote decentralized renewable energy systems such as solar. 

• Improve energy efficiency in public buildings. 

Economic Infrastructure 

• Climate-proof markets and commercial centers. 

• Provide insurance and financial support mechanisms for small businesses. 

• Support diversification of climate-resilient livelihoods. 

Social Infrastructure 

• Retrofit schools and hospitals with heat-resistant materials and improved ventilation. 
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• Install backup water and power systems. 

• Expand public health surveillance for climate-related diseases. 

Emergency Services 

• Upgrade early warning and communication systems. 

• Improve emergency access routes. 

• Strengthen disaster response equipment and training. 

5.2.2 Community and Population-Focused Solutions 

Urban Residents 

• Promote household-level water storage and energy-efficient housing. 

• Provide public awareness programs on climate risks and preparedness. 

Informal Settlement Residents 

• Implement settlement upgrading programs with improved drainage and housing. 

• Support planned relocation from high-risk zones. 

• Expand access to basic services. 

Vulnerable and Marginalized Groups 
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• Strengthen social protection and health outreach programs. 

• Establish community cooling and shelter centers. 

• Enhance inclusive disaster preparedness training. 

5.2.3 Nature-Based and Ecosystem-Based Solutions 

Urban Green Infrastructure 

• Expand urban forests, parks, and roadside vegetation. 

• Promote green roofs and community gardens. 

• Protect existing green spaces. 

Urban Blue Infrastructure 

• Restore wetlands and riparian buffers. 

• Enforce riverbank protection regulations. 

• Improve watershed management. 

Peri-urban and Agricultural Systems 

• Promote soil and water conservation practices. 

• Support agroforestry and drought-resistant crops. 

• Expand small-scale irrigation schemes. 
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5.2.4 Institutional and Policy Solutions 

• Integrate climate resilience into municipal development plans and budgets. 

• Strengthen land-use planning and zoning enforcement. 

• Establish climate risk monitoring and data management systems. 

• Promote partnerships with national agencies, NGOs, and private sector actors. 

• Mobilize climate finance from national and international sources. 

 

The proposed adaptation and resilience solutions emphasize an integrated approach that combines infrastructure upgrading, ecosystem restoration, community 

empowerment, and institutional strengthening. By implementing these measures, Bomet Municipality can reduce vulnerability, enhance preparedness, and 

promote sustainable development in the face of growing climate risks. 

 

Table 25. Climate adaptation and resilience solutions recommended for Bomet municipality  

Category Immediate Mid-term Long-term 

Infrastructure & Services 
   

Stormwater Drainage • Routine desilting and clearing of drains  

• Removal of solid waste from channels 

• Expansion and upgrading of drainage systems 

• Construction of retention ponds 

• Smart drainage systems 

• Integrated flood management 

infrastructure 

Water & Wastewater 

Management 

• Repair of leaks and broken pipes 

• Emergency water trucking 

• Expansion of storage facilities• Rehabilitation 

of sewer systems 

• Diversified water sources 

• Wastewater recycling systems 

Solid Waste Management • Improve waste collection• Public 

awareness campaigns 

• Establish recycling centres 

• Upgrade disposal sites 

• Circular waste economy systems 

• Waste-to-energy facilities 

Transport and Mobility • Emergency road repairs • Climate-resilient road upgrading • Integrated resilient transport 
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• Drainage along roads • Slope stabilization network 

Energy • Maintenance of power lines 

• Backup generators 

• Grid strengthening 

• Solar installations 

• Renewable micro-grids 

• Smart energy systems 

Economic Infrastructure • Temporary shelters for markets 

• Drainage in business areas 

• Upgrading of markets 

• Climate-proof commercial buildings 

• Resilient industrial zones 

Social Infrastructure • Improve ventilation and shading 

• Repair damaged facilities 

• Retrofitting of schools and hospitals • Climate-resilient public 

buildings 

Emergency Services • Equipment upgrade 

• Disaster response training 

• Establish early warning systems • Integrated disaster management 

centres 

Populations 
   

Urban Residents • Public awareness campaigns 

• Heat and flood alerts 

• Community preparedness programs • Resilient housing development 

Informal Settlement 

Residents 

• Temporary shelters 

• Drainage support 

• Settlement upgrading programs • Planned resettlement schemes 

Vulnerable & Marginalized 

Groups 

• Social assistance programs 

• Mobile health services 

• Inclusive health and safety programs • Adaptive social protection 

systems 

Natural Assets 
   

Urban Green Infrastructure • Tree planting 

• Park maintenance 

• Establish green corridors • Urban forest systems 

Urban Blue Infrastructure • River clean-up 

• Pollution control 

• Riparian buffer restoration • Integrated watershed 

management 

Peri-urban & Agricultural 

Systems 

• Soil conservation 

• Water harvesting 

• Small-scale irrigation 

• Drought-resistant crops 

• Climate-smart agriculture 

systems 
 

 

 



74 

The climate adaptation and resilience solutions proposed for Bomet Municipality are 

designed to address the key climate hazards identified in the risk assessment, including 

flooding, drought and water scarcity, extreme heat, landslides and soil erosion, and storms 

and strong winds. These measures aim to reduce exposure, minimize vulnerability, and 

strengthen the adaptive capacity of urban systems, populations, and natural assets. 

In the short term, priority is given to low-cost and rapidly implementable actions that can 

immediately reduce climate risks. These include routine desilting of stormwater drains, repair 

of damaged water infrastructure, improvement of solid waste collection, emergency road 

maintenance, and public awareness campaigns. Strengthening early warning systems, 

upgrading emergency response equipment, and providing temporary shelters for vulnerable 

populations are also essential immediate measures. These actions help reduce the impacts of 

sudden climate shocks such as floods, heatwaves, and storms. 

Medium-term interventions focus on strengthening infrastructure systems and institutional 

capacity. Key measures include upgrading drainage and sewerage systems, expanding water 

storage facilities, rehabilitating roads and bridges, establishing recycling and waste 

management facilities, and promoting renewable energy use. Settlement upgrading programs 

and community-based disaster preparedness initiatives are also prioritized to enhance 

resilience in informal and high-risk neighborhoods. In addition, the establishment of green 

corridors, riparian buffers, and small-scale irrigation systems supports ecosystem-based 

adaptation and improves environmental sustainability. 

Long-term strategies emphasize transformational and systemic changes that promote 

sustainable and climate-resilient urban development. These include the development of 

integrated flood management systems, diversified and recycled water supply networks, 

renewable energy micro-grids, climate-resilient public buildings, and planned resettlement 

schemes in high-risk zones. The promotion of climate-smart agriculture, urban forestry, and 

watershed management further enhances long-term ecological resilience. Strengthening 

governance frameworks, land-use planning, and climate financing mechanisms is also critical 

to sustaining these long-term efforts. 

Overall, the proposed adaptation and resilience solutions adopt a phased and integrated 

approach that combines engineering, social, institutional, and ecosystem-based measures. 
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Successful implementation will require strong coordination among municipal departments, 

county government agencies, community organizations, development partners, and the 

private sector. Continuous monitoring, capacity building, and community participation are 

essential to ensure that these interventions remain effective, inclusive, and responsive to 

evolving climate risks. 
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