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Executive Summary

. emerged as a significant chal[enge_ to_!he achlever_nent of Kenya's
E:::[?}l;mcehning:altais deﬁfed in Vision 2030. 'The negative ErEIpHle.‘:i ﬂlf.cilllmate Gh.ange are
impacted on the vulnerable / poor people and third werlfi countries of which Kenya js amon
them. Kenya as a country is already highly susceptible to tillmate-rcl:l:ltet.] haz?rds: and
projections indicate that the magnitude and frequen}:}f of II_WSE impacts will intensify i, the
future. Across Kenya, climate change effects are mcrea:c.mg-ly evident, severe, and Cross-
sectoral, with far-reaching implications for infrastructure, livelihoods, ecosystems, and humgp
health.

The Municipality of Busia is experiencing growing climate-related risks driven by rising
temperatures, more frequent and intense rainfall events, and recurrent prolonged dry spell
conditions. Its strategic location along a major international transport corridor, combined with
rapid population growth and urban expansion, heightens its vulnerability to flooding, water
scarcity, and public health risks, Past climate-related events have already had substantial
impacts on multiple sectors, affecting economic activities, service delivery, environmenta
integrity, and the overall well-being of residents. This document presents the Climate Risk
Profile for the Municipality of Busia, providing a comprehensive assessment of climate hazards,
vulnerabilities, and risks and identifying priority adaptation actions to enhance resilience,

The profile is structured in sections, each representing a critical step in understanding climate
risks and informing adaptation planning for the municipality. The document begins with
background information on Busja Municipality, including its geographic, socio economic, and
climatic context, as well as observed climate change trends and their implications. This
sectionals outlines the rationale for developing the Climate Risk Profile and describes the
methodology applied in the assessment. Subsequent sections examine historical, current, and
future climate scenarios, drawing on historical climate records, disaster data, and climate
projections to assess evolving risk patterns. The profile further presents hazard mapping and
an analysis of exposure and vulnerability characteristics that influence the severity and
distribution of climate risks, Based on this analysis, a climate risk assessment is conducted to
identify priority risks, followed by the identification of adaptation options.

The document also highlights the sectoral impacts of key climate risks and outlines the
governance, financing, and monitoring and evaluation mechanisms to support effective climate
adaptation implementation. Overall, the Climate Risk Profile serves as a decision-support tool

to guide integrated, evidence-based, and climate-resilient planning and development for Busia
Municipality.

The Municipality of Busia Climate Risk Profile will foster better understanding of the
Municipality Climate Risks among stakeholders and spark discussions about how to address
them effectively. The profile informs contingence planning mechanisms, provides effective
strategies for proper resource allocation/ bud getary allocation and pin points climate risks that
the public is susceptible to in the Municipality. Residents of the Municipality of Busia have
inadequate knowledge to climate risks, their vulnerability hence through the profile, in all
tailored interventions are outlined to achieve sustainable development

Risk results summary filled for each key hazard as presented below,



Table 1. Summary of Urban Flooding risks for the Municipality of Busia

Risk
Level
Category Current | 2050 2050 2100 2100
- cro _ SSP2-4.5 | SSP5-8.5 | SSP2-4.5 | SSP5-8.5
Iniras tRICHre SIS EryTees L TV T S R e B o AR
Storm water Drainage Low Low High | Medium | High
Water and Waste water Low Low Medium Low Low
Management
Solid Waste Management Medium Low High Medium High
Transport and Mobility Low Low High | Medium | High
Energy Low Low High | Medium | High
Economic Infrastructure Low Low Medium Low Medium
Social Infrastructure Low Low Medium Low Medium
Emergency Services Low Low Medium Low Medium
PopulationsEeE ' B TG B B e Ve i o T
Urban Residents Low Low Medium Low Medium
Informal Settlement Low Low Medium Low Medium
Residents
Vulnerable and Low Low Medium Low Medium
Marginalized Groups
NahiralAssets S e A TR AR I s I i R TV S R
Urban Green Infrastructure Low Low Medium Low Medium
Urban Blue Infrastructure Low Low Medium Low Medium
Peri-urban and Agricultural Low Low Medium Low Medium
Systems
Table 2 Summary of Prolonged Dry spells risks for the Municipality of Busia.
Risk
Level
Category Current 2050 2050 2100 2100
55P2-4.5 | SSP5-8.5 | SS5P24.5 | SSP5-8.5
Nicasiruciire s Services! -
Storm water Drainage Low Low Medium Low Low
Water and Wastewater Low Low Medium Low Medium
Management
Solid Waste Management Low Low Medium Low Low
Transport and Mobility Low Low Medium Low Low
Energy Low Low Medium Low Low
Economic Infrastructure Low Low Medium Low Medium
Social Infrastructure Low Low Medium Low Medium
Emergency Services Low _ Low Medium Low Medium_
PopUTAtion S B o - —
Urban Residents Low Low Medium Low Medium
Informal Settlement Low Low Medium Low Medium
Residents




Risk B )
Level
2100 2100
t 2050 2050
Category Curren gspP2-4.5 | SSP5-8.5 | SSP2-4.6 SSP5-8.5 |
U b g Low Low Medium Low Medium
Marginalized 1'0'11]3‘5 N =5
INArnlASSers e A% X ' . .
ban Green Inﬁ'nnruclurc Low Low Med}"m Eow Ecgf”’“
Urban Blue Infrastructure Low Low Med!um ow edium
Peri-urban and Agricultural Low Low Medium Low High
Systems J
Table 3. Summary of Heat Stress risks for the Municipality of Busia
Risk =5
Level
Catego Current 2050 2050 2100 2100
e SSP2-4.5 SSPS-S.S SSP2-4.5 | SSP5-8.5
Rirastrictr S aaS rvices M
Stormwater Drainage Low Low Mcdmm Low Low
Water & Wastewater Low Low Medium Low Low
Management :
Solid Waste Management Low Low Medium Low Low
Transport and Mobility Low Low Medium Low Low
Energy Low Low Medium Low Low
Economic Infrastructure Low Low Medium Low Medium
Social Infrastructure Low Low Medium Low Low
Emergency Serwces Low Low Medium Low Low
Urban Rcsmdcnts Low Low medium Low Meelium
Informal Settlement Low Low Medium Low High
Residents
Vulnerable and Low Low Medium Low Medium
Marmallzcd Groups
INatural Assets s . ,
Urban Green Infrastructure Low Low Medium Low Medium
Urban Blue Infrastructure Low Low Medium Low Medium
Peri-urban and Agricultural Low Low Medium Low High
Systems
Table 4. Summary of Public Health hazard risks for the Municipality of Busia
Risk
Level
Current 2050 2050 2100 2100
| SSP2-4.5 | SSP5-8.5 | SSP2-4.5 | SSP5-8.5
Storm water Drainage | Low | Low [ Medium | Low | Medium |




Risk

Level
Category Current | 2050 2050 2100 2100
SSP2-4.5 | SSP5-8.5 | SSP2-4.5 | SSP5-8.5

Water and Waste water Low Low Medium Low Medium
Management

Solid Waste Management Low Low Medium Low Medium
Transport and Mobility Low Low Medium Low Medium
Energy Low Low Medium Low Medium
Economic Infrastructure Low Low Medium Low Medium
Social Infrastructure Low Low Medium Low Medium
Emergency Services Low Low Medium Low Medium
Bopulations o e S T T )
Urban Residents Low Low Medium Low Medium
Informal Settlement Low Low Medium Low Medium
Residents

Vulnerable and Low Low Medium Low Medium
Marginalized Groups
(NaturalAssets S e T o : P
Urban Green Infrastructure Low Low Medium Low Medium
Urban Blue Infrastructure Low Low Medium Low Medium
Peri-urban and Agricultural Low Low Medium Low Medium
Systems

The climate risk assessment highlights that urban flooding, drought, heat waves,
and public health outbreaks pose high risks to the Municipality of Busia due to the
convergence of climate hazards with high exposure and vulnerability. The
adaptation and resilience strategies are designed to directly address the underlying
drivers of risk by reducing exposure, lowering vulnerability and enhancing adaptive
capacity. Emphasis is placed on integrated urban planning, climate-resilient
infrastructure, ecosystem-based approaches and strengthened institutional and
community preparedness. Collectively, these measures support a transition toward
a more resilient, inclusive and climate-adaptive urban system in the Municipality of

Busia.
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1. Context
1.1. Objective
The Municipality of Busia Climate Risk Profile aims to provide a clear understanding of the current
and future climate risks and vulnerabilities, and prioritize adaptation actions for Busia municipality,
with the aim of ensuring that all municipal governance processes promote climate resilience. The
govemnance systems and individuals within Busia municipality have to be able to understand the
risks they face in order to make informed decisions.
Without major changes in the management of climate risks in the urban centers, threats to residents,
the economy and development will increase in the future as populations grow. Climate risks are
compounded over time through a complex interaction between development processes that
generates conditions of the risks, exposure and vulnerability.
The specific objectives of this climate risk profile are:
* To identify, highlight and map out climate risks and vulnerabilities sectors within the
Municipality of Busia whose impacts affect the living standards of the people.
* To inform adaptation and mitigation measures and aid in the municipality planning processes
which provide a foundation to develop effective strategies.
* To improve integration of adequate and measurable climate change adaptation measures in
municipality planning processes and development projects.
* To enhance Disaster Risk Reduction (DRR) and to support adequate resource allocation for

quick address of current risks.

Increasing the resilience of a population to climate change risks through climate change
adaptation and mitigation are matters of development and inclusivity. Risk profiling provides
opportunities for strategic actions and enables the municipal government, the County and
national governments; civil society partners and the local community to collaborate to strengthen

local capacities and leadership to build resilience to climate risk.

1.1. Urban Context

[.2.1 Geographic area

The Municipality of Busia is the most urbanized area in Busia County. The municipality is termed
as the headquarters located in the middle-west of the county and covers a surface area of 43.31
square kilometers comprising of three County Assembly electoral areas namely Angorom ward,

Burumba ward and Mayenje ward as gazetted in 2" November, 2018. The western boundary of the

municipality also marks Kenya’s international border with Uganda.
11
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1.1.1. Governance Structure
The goverance structure of the Municipality of Busia is clearly defined in the proposed organogram attached
herein. At the top of the hierarchy is the board of management which is responsible for the overall direction

and final accountability for the affairs of the board.

The Municipal Board conducts its business through specialized committees. Four such committees are
envisaged in the Urban Areas and Cities Act 2011 amended 2019, Reporting directly to the board is
the Municipal management. The Municipal Manager is the Chief Executive Officer (CEO) of the
municipality responsible for daily operations and strategy execution, Development of the Climate risk
profile falls under the directorate of planning and development control under the envirocnmental
management unit. However, for the purpose of enhancing the quality of the end product, it is
imperative to enlist the services of other relevant departments like disaster management, environment,

citizen participation and empowerment and inspectorate and enforcement.

12
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1.1.2. Socio-economic Context
According to the 2019 Kenya Population and Housing Census report by KNBS, there were 81,643

persons living within the Municipality of Busia in 21,209 households. This population is projected to

grow to 99,604 by the year 2029 if an inter-censal growth rate of 2.2 percent is maintained.

Tablel: The Municipality of Busia population by ward, 2019 KPHC-KNBS

Ward Population No. of Area(km2)
housecholds

Angorom 35,229 9,365 21.58

Burumba 32,908 8,659 7.21

Mayenje 13,506 3,275 144

Total 81,643 21,299 43.19

13




The population density in Busia town varies from a low of 574 persons per square kilometer in the
rural sections of Angorom ward to a high of 4,533 in the most urbanized sections of Burumba ward.
By virtue of the fact that the municipality is the county headquarters, it experiences a strain on existing
social amenities arising from influx of population from the rest of the county as well as Uganda.

A key institution of major socio-economic impact within the municipality is Alupe University. With
an estimated population of 3,800 and growing, the university is expected to exert great impact on the

social amenities and economic vibrancy of the municipality particularly due to its influence on
demographics.

1.1.3. Economic Context

The Municipality of Busia is the main urban center in Busia County. By bordering Uganda it serves
as a major economic /business hub for cross-border trade, particularly because of the connectivity
provided by the international highway linking Kisumu to Kampala which goes through Busia border
post. There are three major livelihoods in the municipality namely, trade, agriculture and both formal
and informal employment.

Agriculture is largely subsistence, focusing on rain fed crop production and rearing of livestock.
However, there is a rapid urbanization trend within the municipality whereby previous farm land is

being converted into urban dwellings to accommodate the growing population.

14



1.1.4. Land-use Context

The Municipality of Busia lies in a predominantly bimodal rainfall zone characterized by long
rains (March-May) and short rains (October-December). Climate variability in the region has
increased in recent decades, with more frequent and severe dry spells and erratic rainfall

patterns.

1.2. Key Stakeholders and Inclusiveness

In the development of this climate risk profile, stakeholder engagement was conducted to
incorporate local knowledge, validate technical findings, and ensure inclusivity in the climate
risk profiling process. The main objective of the engagement was to verify the outputs from
TWG discussions and to capture stakeholder perspectives on climate risks, impacts, and
priority adaptation needs. Stakeholders engaged included: Municipality representatives; local
traders and market associations; transport operators; health officials; community
representatives; water service providers. Participatory discussions and consultations helped
identify locally experienced climate risks, their impacts and coping strategies. Stakeholder

feedback was integrated into the final climate risk profile.

High | High Influence — Low Interest | High Influence — High Interest

» National Government » County Department of Urban Development
¢ Local community leaders ¢ County Department of Environment

Low Influence — Low Interest | ¢ Low Influence — High Interest

¢ Traders e Municipality
¢ Transporters » Water Service Providers
¢ County Department of Health

Figure 1. Stakeholder mapping for the Municipality of Busia
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2. Hazard Assessment

Hazard assessment is a proactive, systematic process to identify potential sources of harm,

assess associated risks (likelihood and severity), and implement controls to prevent injuries or

incidents. The Municipality of Busia has factored the hazards and the mitigation measures in

the municipality plans.

Key Climate Hazards

Table 2.1, Hazard screening for the Municipality of Busia

Hazard

Avcragr. Surfacc tcmperature increase

Hazard Slg:;ltﬁca
AR Impact

Extreme heat
kPFolonped Dr: spell

Average increase in surface temperature

m i, aedefeclaie m haa Pl

during dry season
JUEBAT Fluudmg R

Changcs in pm:tp:tatmn paltems |

Pluvial (surface level) flooding, including

i Increase in disease outbreaks

e R B

flash flooding and urban flooding Y ¥ Y Y
Fluvial (river) flooding N N N N
Sea level rise N N N N
Coastal flooding, including storm surges N N N N
Water logging Y Y N N

Y
Drainage systems s Y ¥ N
Waste management ¥ ' Y Y

16




2.1. Climate Indicators and Hazard Thresholds

Climate indicators are measurable observations that show the long-term trends and Status of g
e

changing climate system (e.g., global surface temperature and atmospheric CO, concentrations)

Hazard thresholds are specific critical limits of a climate variable that

can lead to significant impacts, system reorganization,

to human society, infrastructure, or ecosystems.

if exceeded,

oran abrupt increase in risk

Table 2.2. Climate indicators and hazard ¢} resholds selected for the assessm ent

Climate
KE}‘ Hazard indicatar Data source Threshald
Low Medium
No of days E?ﬂd Bank =
Urban flooding with minfall Ch:mate 24hrs per
more  than - :
50mm knowledge scason
portal
No of days World  Bank Less than
Prolonged  dry | with Climate 30%
spell temperatures | CPange chances of
~28.7C knowledge drought
_portal occurrence
Days  with | World Bank High
temperatures | Climate humidity
Heat stress frequently Change of above
exceed knowledge 32°C-
30°C-31°C_ | portal 33°C
Erratic
rainfall per
Public health | No of disease | World Health season
hazard outbreaks Organization Increased
temperature
levels.

2.2. Current Hazard Levels and Climate Projections

Urban flooding in the Municipality of Busia is a significant and escalating challenge, driven
by a combination of inadequate infrastructure, rapid urbanization, and intensified climate
variability. The town frequently experiences pluvial (surface) flooding and disruption to

businesses due to blocked drainages, necessitating urban investment in storm water drainage.

Table 2.2.1. Current and future hazards levels for the Municipality of Busia

17



Hazard
Level

Hazard Current 2050 2050 2100 2100

(Baseline) | SSP2-4.5 | SSP5-85 | SSP2-4.5 | SSP5-8.5
Urban Flooding Low 22mm 30mm 10mm S55mm
Prolonged dry spell | Medium 2.5°C 2.5°C 3°C 3°C
Heat stress Medium -2 days -2 days -2 days -2 days
Public health risks. Medium Moderate Low Low Moderate

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

Table 2,2.2. Interpretation of hazard levels
Level

Interpretation

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

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

Medium

2.3. Current and Future Hazard Impact Areas

Hazard Distribution In Busla Municipality
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3. Exposure and Vulnerability Assessment

Exposure and Vulnerability Assessment entail understanding who and what is at
risk to climate hazards. Exposure refers to the presence of people, infrastructure,
economic activities, and ecosystems in areas susceptible to climate hazards, while
vulnerability reflects the degree to which these exposed elements are susceptible
to harm due to physical, social, economic, and institutional factors.

In Busia Municipality, exposure and vulnerability are shaped by population
density, land-use patterns, quality of infrastructure, access to basic services, and
socioeconomic conditions. Climate hazards do not impact all areas or populations
cqually. Informal settlements, low-income houscholds, critical public
infrastructure, and climate-sensitive livelihoods ofien face disproportionately

higher risks due to limited adaptive capacity and pre-existing development
challenges.

This section examines the cxposure and vulnerability of Busia Municipality to identified
climate hazards by analyzing the presence of people, infrastructure, and economic activities in
hazard-prone areas, alongside the socioeconomic and environmental factors that influence their
susceptibility and adaptive capacity. By integrating demographic, socio economic,
environmental, and infrastructure at 8, the assessment highlights priority risk hotspots where
climate impacts are likely to be most severe.

The findings of the exposure and vulnerability assessment provide a eritical link between
hazard identification and risk management, informing targeted adaptation measures, resilience-
building investments, and climate-responsive urban planning and management for the
Municipality of Busia.

J.1. Urban Elements

Table 3.1. Urban elements inventory

Included | Available
in the in GIS s
Subeategory RCRA foaas Description
YN | (¥
‘.l..a' .- " [
;m o T = Y Drains at Nzoia River from
S AYEROIGTA IR the upstream and urban run
Sm'.m o3 conveyance network L & f?‘ e &
Drainage
Storm water storage N N :
; . Y Pumping at the Sio intake
Water and Pumping stations Y next to R. Sio
Waste water Groundwater N N
Mgt abstraction —
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Included | Available
Category Subeat in the in GIS
g egory RCRA | format | Pescrintion
(YMN) (Y/N)
Water treatment Y At the pumping_ intake
facilities Y }::ct”ore distribution to the
ines
Y Supplied by the Busia Water
Water supply networks Y & Sewerage c.;ompan:.r
(BUWASCO
Sewer networks Y Y Managed by BUWASCO
T et Y Y | Managed by BUWASCO
Transfer facilities N N
Landfills and dump Y Y Dump site available at
Solid Waste sites Alupe
Management Recycling centers N N
s Y Dump trucks available with
Collection fleet Y skip loads.
Y Clearly captured in the
Road networks Y Kenya Roads Networks and
land use plan
Y Clearly captured in the
Bridges Y Kenya Roads Networks and
land use plan
P:E:frtk??:a%?r:}us Y b Presence of motorized
Transport and ?nini-bus elc.}: I i;mnsport network
Mobility . Y the bus terminals are
Transporiation Y available at designated
terminals potnts,
Vehicle depots N N NFA
Non-motorized Y ¥ Presence of foot paths
transport networks
Freight and logistics N N N/A
hubs
Energy power plants N N N/A
Poles and power lines Y ¥ E:;;f:bﬂw” ik
Energy Transformers and y Y Kcr}ya Power transformers
substations available.
S ¥ Presence of street lights on
Strect lighting ¥ major streets
Y Markets available for
Markets ¥ traders.
Economic Businesses and Y Y Available.
Infrastructure | commercial hubs
lnc[ustrilal lﬂ}ﬂ"-'-‘i-"'Parks N N N/A
and logistics parks
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peri-urban areas

Included | Available T T e
In th in GIS L
Category Subcategory RI:Z‘R; firiaat Description
(Y/N) (Y/N)
a Chiild] Y Government offices
%v':m".' g: . “: r;ngs Y available for officers ang
g Huduma Centre,
- gy Y Leaming institutions are
Social Education facilities Y available.
Infrastructure | Healthcare facilities Y Y Hospitals and health c?n_fe';‘
Public spaces Y Y Presence of a green parden |
Faith-based buildings Y N Places of worship.
Cultural and heritage N =T
et N N/A
Fire stations N N NIA
Police stations Y Y Available,
Tel icati =
Emergency n:n?: nc:r&mumcatmns Y Y Communication networks.
Services Early waming systems s f N Provided by KMD :l
Disaster management N N N/A !
centers and shelters 1
| Evacuation routes N N _|N/A -
'Populations; 70 ¢S TER L e e B o |
Urban Population b § Y As per the recent census.
Residents Households ¥ Y As per the recent census.
Population living in Y Y Captured in the recent
informal settlements census.
Informal Households lacking Y ;
Settlement land tenure 3 Land owrecship |
Residents Households / residents Y i i
= : Communities leaving far
IMkE"g Abeeosia bakic Y from basic amenities
services
Low-income Y N Earning less than 1 dollar a
households day.
Women-headed N i
il tde Y Available
Children and youth Y N Available
Elderly persons Y N Available
Vulnerable and | FeOPlc with disabilities | N | Available
Marginalized |- WD)
G Homeless populations Y N Street families
roups
Unemployed or N
precariously employed Y Available
workers
Seasonal workers / N
mlizrant Tabipere Y Workers from Uganda ]
Nomadic groups in N N N/A
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Included | Available
in the in GIS
|
Category Subeategory RCRA | format Description
- - (Y/N) (Y/N)
an refugees and N
migrants N N/A
anﬁty cthnic groups Y N
__ln urban arcas | e
Urban prks and } i | Green rc!en npposnc =7
| gardens county head quarters
Urban Green | Green corridors N N NIA
Infrastructure | Street landscaping N N N/A
Urban forests and forest N
reserves N e
Natural wetlands N N NIA
Rivers Y Y R. Nzoia, R. Sio
Riparian zones b § X Sio- Siteko Wetland
Urban Blue
Infrastructure Lakes, Ponds and N N N/A
reservoirs
Coastal ecosystems N N N/A
Urban agriculture N N
Peri-urban agriculture Y N Kitchen gardens
Agro forestry systems Y N Practiced by farmers
Peri-urban and | Forests and forest N N N/A
; reserves
gg;::;l:ural Protected areas and N N NIA
Y national parks
Savannahs and N N NIA
rangelands

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.
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Table 3.2.1 Interpretation of exposure and vulnerability

levels

Exposure Level Interpretation

Vulnerability Level Interpretation |

Eew or no critical urban elements lie
within the hazard footprint or arca of

impact.

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

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

footprint.

The wurban eclement is somewhat
vulnerable to the climate hazard due to

moderate  sensitivity and adaptive
capacity.

| 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 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 3.2.2 Impact Matrix
Vulnerability Level
Low Medium High

High Moderate
Ex - —_——
Lﬂp;surc Medium Eeen M inorE e Moderate

Low ~ Minor | Moderate
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4. Climate Risk Assessment

Building on the analysis of climate hazards and the assessment of exposure and

vulnerability, this section presents an integrated climate risk assessment for the

Municipality of Busia. In line with the IPCC ARG framework, climate risk is
understood as the outcome of the interaction between climate-related hazards,
exposure of people, asscts, and economic activities, and vulnerability, including
sensitivity and adaptive capacity.

The risk assessment synthesizes hazard mapping  with sacioeconomic,
environmental, and infrastructure data to evaluate the likelihood and potential

severity of climate impacts across the municipality. This approach recognizes that

climate hazards do not pose uniform risks; rather, risk levels vary depending on

where hazards coincide with high concentrations of people, critical infrastructure,

and vulnerable livelihoods, as well as the capacity of systems and communities to
anticipate, cope with, and recover from climate-related shocks.

For the Municipality of Busia, the assessment focuses on four priority climate

hazards such as urban flooding, drought, heat waves, and public health outbreaks,

which pose significant threats to human well-being, service delivery, economic
productivity and environmental sustainability. By qualitatively scoring and

comparing risk Ievels across these hazards, the assessment identifies high-risk

hotspots and priority sectors requiring urgent and targeted adaptation interventions.

The outcomes of this risk assessment provide an evidence-based foundation for climate-
resilient urban planning, disaster risk reduction, and the prioritization of adaptation actions
aimed at reducing vulnerability and enhancing resilience within the Municipality of Busia.

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 4.01 Risk mairix

Hazard Level
Low Medium High
Catastrophie
Impact Major Medlum : -
Level Moderate Lﬁi}é , Medium .
Minor Low T Medium
Insipnificant Low =

For this Urban Climate Risk Profile, risk levels should be interpreted based on the table below.
Table 4.02 Interpretation of risk levels

Level | Interpretation

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

K1



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

Medium risks should be managed. Plan and implement mitigation activities

to reduce them to acceptable levels. Regularly review climate data and risk

levels.

T Low risks are acceptable under current conditions. Minimal control or

moniloring is needed, provided they remain stable and do not escalate.

Very low risks are negligible in terms of likelihood and consequences. No

Medium

Low

‘mmediate action is required beyond routine monitoring and periodic review.

4.1

Current and Future Climate Risks on Urban Elements

Table Summary of Urban Fi looding risks for the Municipality of Busia

e 2050 | 200 | 2100 | 2100
Climate Current | SSP2- | SSP3- | SSP2- | 5S5P35-
45 8.5 45 85
Scenario
Hazard Level
Risk
Levels
Categories Impact 2050 | 2050 2100 2100
Current | SSP2- | SSP5- | SSP2- | SSP5-
4.5 8.5 4.5 8.5
IRfESTEICiure &
SErVices:
Slomm. ¥aler Moderate | ;| Low | High |Medium | High
Drainage
Water & Moderate
Wastewater Low Low | Medium | Low Low
Management
Solid Waste Moderate ) ) : :
Management Medium | Low High |Medium | High
L’“g?ll?f; and Minor Low | Low | High |Medium | High
obili -
Enerpy Minor Low Low High | Medium High
Economic Minor Low Low | Medium | Low | Medium
Infrastructure
Social Moderate Low Low | Medium | Low | Medium
Infrastructure
Eml:f‘g!.'rt-::;«r Moderale Low Low | Medium | Low Medium
POl Gones R i & ey
| Utban Residents | Minor Low | Luw | Medium | Low [ Medium
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Groups _
Natural Assels

]éncf:l[:“r::nt Minot Low Low | Medium Low | Medium
Residents

Vulnerable and Minor _ _
M‘mli:; Low Low | Medium | Low | Medium

Urban Green Mil"rﬂl’ edium
Infrastructure i Low: | M
Urban Blue Minor Low an Madlum Low Mﬁiium
[nfrastructure
Peri-urban and Minor ;
Agricultural Low Low | Medium Low | Medium
Systems
Table 4.1 Summary of Prolonged Dry spell risks for Busia Municipality
Time Horizon 2050 2050 2100 2100
and Climate | Current | SSP2- SSP5.8.5 SSP2- | SSP5-
Scenario 4.5 g 4.5 8.5
Hazard Level
Risk
Levels
Categories Impact 2050 2050 2100 2100
Current | S5P2- | SSP5- | S5P2- | SSPs-
4.5 8.5 4.5 85

Infrastructure &

Senvices

Storm water Minor | w Low Medirn " w
Drainage
Water & Moderate Low Low | Medium | Low | Medium
Wastewater
Management
Solid Waste Moderate Low Low | Medium | Low Low
Management
Transport and Minor Low Low | Medium | Low Low
Mobility
EE:crgy Minor Low Low | Medium | Low Low

onomic Minor Low Low | Medium i
B U Low | Medium
Social Infrastructure Minor Low Low | Medium | Low | Medium
Emergency Services Moderate i
Populations R T L s =
Urban Residents Minor
Informal i i
Re:i:::u&ttlcmmt Minor Low Low | Medium | Low | Medium
Vulnerable and Minor Low L i
Marginalized w | e Low sl
Groups
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tructurc -
_!_E.r[_h’%sﬁl—m Minor Low Low | Medium | Low Medium
Infrastructure :
m“ and Minor Low Low | Medium | Low High
Agricultural
| Systems
Table 4.1 Summary of Heat Stress risks for Busia Municipality
ng ﬁ:ﬂr::n - 2050 2050 2100 | 2100
rment | SSP2- §SP2- | SSPs-
Scenario k5 || SR B S
Hazard Level
Risk
Levels
Categories Impact 2050 | 2050 | 2100 [ 2100
Current | SSP2- | SSP5- | SSP2- SSPS-
=S 4.5 8.5 4.5 8.5
IRIrtructarei S Ty Wi el 0 5em

IServices i

Storm water Minor Low | Medium | Low Low
Drainage

Water and Waste Moderate Low Low | Medium | Low Low
water Management

Solid Waste Moderate Low Low | Medium | Low Low
Management

Transport and Minor Low Low | Medium | Low Low
Mobility

Energy Minor Low Low | Medium | Low Low
Economic Minor Low Low | Medium | Low | Medium
Infrastructure

Social [nfrastructure Minor Low Low | Medium | Low Low
Emergency Services Minor Low Low | Medium | Low Low
Urban Residents Minor Low Low | medium | Low | Medium
Informal Settlement Minor Low Low | Medium | Low | High
| Residents

Vulnerable and Minor Low Low | Medium | Low | Medium
Marginalized

Groups

NNRTASTRN R, b s o v A S SRS
Utban Green

Infrastructure

Urban Blye Minor Low Low | Medium | Low | Medium
Infrastructure
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Peri-urban and Minor Low Low | Medium | Low High
Agricultural
Syslems
Table 4.1 Summary of Public Health risks for the M unicipality of Busia
Time Horlzon 2050 2050 2100 2100
Scenario 4.5 4.5 8.5
Hazard Level
Risk =,
Levels
Categori Impact 2050 2050 2100 2100
i o Current | SSP2- | SSP5- | SSP2- | SSps.
4.5 85 4.5

[Services

Stormwater Moderate Low Low

Drainage

Water & Moderate Low Low | Medium | Low | Medium
Wastewater

Management

Solid Wasle Moderate Low Low | Medium | Low | Medium
Management

Transport and Minor Low Low | Medium | Low | Medium
Mobility

Energy Minor Low Low | Medium | Low | Medium
Economic Minor Low Low | Medium | Low | Medium
Infrastructure

Social Infrastructure Minor Low Low | Medium | Low | Medium
Emergency Services Major Low Low | Medium | Low | Medium
Ponalalicats L o T R i e

Group
INatural/ASSeish
Urban Green
Infrastructure

Urban Residents Moderate Low Medium
Informal Settlement Moderate Low Low | Medium | Low | Medium
Residents

Vulnerable and Moderate Low Low | Medium | Low | Medium
Marginalized

Urban Blue
Infrastructure

Medium

Peri-urban and
Agricultural
Systems

Medium
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42, Climate Risk Hotspots

3.2.1; Urban Flooding

Urban flooding in Busia Municipality is a significant challenge characterized by a mix of flash
floods caused by inadequate drainage and rive line flooding from nearby rivers. Flooding is
largely driven by poor storm water drainage systems within the urban set up, particularly in

densely populated areas. Within Burumba and Mayenje wards , there have been cases of flash
floods that have disrupted livelihoods.

The Busia bus park has been noted as an area requiring urgent intervention due to poor storm
water drainage. Other areas with substandard stalls and inadequate bitumen roads are highly
susceptible.

4.2.2: Prolonged Dry Spells

The prolonged dry spells within the urban set up is around the border point and Busia town
which covers Burumba and Angorom wards. This is characterized by:

+ High demand for water both for domestic and commercial uses.
+ Limited water storage systems.

¢ Heat retention from buildings that lead to increase in evaporation.

The impacts are mainly high cost of water, water shortages and public health stress.

4.2.3: Heat Stress

High heat stress within the urban set up is within Angorom and Burumba wards mainly at the

Central Business District, Border point and the dense commercial and residential areas. These
are characterized by:

* High building density

* Very limited green cover

* High human and vehicle activities.
* Heat trapped during day and night.

The impacts are felt through heat exhaustion and dehydration, increased energy demand and
reduced productivity.

4.24 : Public Health risks.

Vithin Busia Municipality, public health risk is spatially clustered and driven by population

density, sanitation, cross border movement and drainage. These are mainly within Angorom
and Burumba wards,

The risks are characterized by
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High population concentration

Heavy cross — border movemenl

Poor sanilation and waste management
Congested housing.

45




5, Key Findings

Table 5.0 Summary of climate risks affecting urban elements for the Municipality of Busia

o List of Key
Hazards
0 Current Mid-term Long-term
Category (2050) (100)
TTRTraCIT TN eSS CEVICCS 34 &1 o40W S By £y
%‘E';; water Drainage Urban floods | Urban floods | Urban floods
"Water and Waste water Management Public health | Public health | Public health
risk risk risk
Urban floods | Urban floods | Urban floods
Solid Waste Management N/A Urban floods | Urban floods
“Transport and Mobility N/A N/A Urban floods
Energy NIA N/A Urban floods
Economic Infrastructure N.A N/A
Urban floods
Social Infrastructure N/A Public health | Public health
risk risk
Urban floods | Urban floods
Emergency Services Public health | Public health | Public health
risk risk risk
Urban floods | Urban floods | Urban floods
LPonulationss
Urban Residents
Informal Settlement Residents Public health | Public health | Public health
risk risk risk
Urban floods
Vulnerable and Marginalized Groups Public health | Public health | Public health
risk risk risk
Urban floods | Urban floods | Urban floods
AN Tl A S SRR P e gl - e ey e TR L I
Urban Green Infrastructure NIA N/A Urban Moods
Urban Blue Infrastructure N/A Prolonged Prolonged
dry spells dry spells
Peri-urban and Agricultural Systems N/A Prolonged Prolonged
dry spells and | dry spells and
- utban floods | urban floods

Ffﬂm the above analysis, urban flooding poses a threat to the key infrastructure both at the
midterm and long-term levels, There is need for the municipality to consider lasting remedial
Mmeasures to mitigate the effects of urban flooding.

Prolonged dry spells mainly affect the agricultural systems that are key economic activity
Within the rural set up of the municipality. Promotion and adoption of climate smart agriculture
Is key intervention to baost food security.
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Public health risks within the midterm and long term will mainly ?m‘:l the i"ffc'"““l settlements
tation. There is need to increase the sewer

and the quality of water as a result of poor sani There
coverage and enhance sanitation measures within the municipality to curb outbreak of diseases,
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Annex 1. Historical Hazard Events(optional)

Hazard Event/Type Urban Flooding

Date or Period 2023

Locatlon Oulskirds of Burumba ward and parts of Mayenje

Intensity [Provide a brief narrative description of how the hazard was

experienced in the urban area(e.g., flood depth, duration and
localion).]

Social Impacts

There was displacement of people living wilhing the low lying
areas where flooding was experienced with elderly people being
most affected. There was also outbreak of malaria due to
increased breeding grounds; stagnant water as a result of
blocked drainages.

Physical Impacts

Flooding was experienced in residential houses and transport
sector was disrupled as parts of the roads were cut off

Economic Impacts

Busia municipality being a hub for cross border trade, urban
flooding led o disruption of the trade especially around Marachi
area thus loss of goods.

Ecological Impacts

Busia municipality experienced both seil and land degradation as
a result of floods within the peri- urban set up thus affecting
agriculture and food production.
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