=l
tles f“"’ff
URBAN CLIMATE RISK PROFILE
FOR

OYUGIS MUNICIPALITY

2026

.

vk Tt e *MIEJ‘IHF#F"' o
il e 3 | -"'." =
. -~ I

OYUGIS MUNICIPALITY
P 0. BOX 382 - 40222, OYUGIS
COUNTY GOVERNMENT OF HOMABAY

M:ll L {-"' e

COUNTY GOVERNMENT OF HOMA BAY: OYLUIGIS MUMICIPALITY



#

ot |

| rLr‘:?{:u -._{' T L
SCounty Government of Homa Bay. Ovyugls Municipality 2026, All rights raseTved
Prepared by:
1.

Mr. Charles Obondo: Chief Officer, Housing and Urban Development, County
Gavernment of Homa Bay.

Mr. Cawvin Oyugi Ongere, Municipal Manager, Oyugis Munszipality, County
Government of Homa Bay

Mr. Joseph Omiti, Director GIS and Remote Sensing Services, County Government of
Homa Bay

Mr. Fredrick Warega, Deputy Direclor, Physical and Land Use Pianning, County
Government of Homa Bay

. Mr. Elly Abong'o — Municipal Engineer, Oyugis Municipality, County Government af

Homa Bay

Mr. Tobias Mboya, Environment Officer. Oyugis Municipality, County Government of
Homa Bay

Ms. Tonia Okeno, Social Development Officer, County Government of Homa Bay

_ Mr_Valentine Odhiambe, Oyugis Municipalityt, County Government of Homa Bay

Ms. Irene Oplyo Environment Cfficer, County Government of Homa Bay



—ff
"'?{I‘if frij

Foreword

Oyugs Municipality is increasingly experiencing the impacts of climate variability and long-
term chmate change lregular precipitation patterns. intensfied ranfall events surface
fiooding, and rvenine flooding are affecting our infrastructure syslems, sconomic activities,
and vulnerable populations These challenges require structured analysis and defiberate
planning This Urban Climate Risk Profile provides a comprehensive assessment of current
and projected climate risks facing the municipality under 2050 and 2100 scenanoes

The findings indicate that several cribcal systems—including storm water drainage, solid
waste management, transport and mobilify networks, and pen-urban agricultural systems—
face persistent high o wery high risk levels Informal settlement residents and vulnerable
groups are particulardy exposed. with risk levels remamning very high across all chimate
scenanos assessed The projections further demonstrate thal without timely inlEryention
ihese risks will continue to intensify, especially under high-emissions pathways.

This report establishes a technical foundation for integrating chmate resiience into municipal
planning, budgeting, and infrastructure design. It underscores the need 1o strengthen drainage
capacity, improwve solid waste sysiems to reduce blockage-related flooding, enforce land-use
confrols i high-risk zones, proftect ripanan comidors, and enhance early warning and
EMErgency response mechanisms

A Municipal Manager, | reaffirm our commitment o mainsireaming chimate acaplabion no
development planning and service deivery Building resilience in Oyuges requires coordinated
aclion among govemnment agenceses, development pariners, (he prvale seclor, and the
community. This document provides the evidence base necessary 1o guide those actions and
secure a safer. more sustainabde future for our municapally

@?’ OYUGIS MUNICIPALITY

P O.BOX 382 - 40222, VIS
Board Chairpersaon, COUNTY HT OF HOMEBALY
Oyugis Municipal Board, Date: L1ET ol e -
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Executive Summary

This Urban Climate Risk Profile presents the findings of a rapid climate risk assessment
conducted for Oyugis Municipality The results provide an evidence base for cimate-resient
planning, infrastructure investment, and disaster risk reduction  The objective was fo. ldentify
prionty climate hazards affecting the municipaiity, Assess exposure, vulnerability. and sk
across infrastructure systems, populations, and natural assets; and Project fulure risk levels
under S5P2-4 5 (moderate emissions) and S5P5-8 5 (high emissions) scenanos for 20560 and
2100 The key hazards dentfied include changes in precipitation patterns, pluvial surface
flooding (including flash and urban flooding), and fluvial (rver) flooding The assessment
established that: First, precipitation variability and surface flooding present persistent very high
rsk 1o drainage systems, solid waste management, ransport corridors, informal settlemerts,
and agriculiural systems across all time horzons. Second, water and wastewater syslems
show consistently low risk under precipitation change and fluvial flooding, but moderate nsk
under phuvial flooding, indicating localized rather than systemic vulnerability Third. fluvial
flooding, infrastructure systems largely remain al medium risk except sald waste and
transport, but risk escalates in energy and economic sectors by 2100 under SSP5-B 5 Finally
pricnly mterventions include: Upgradmg storm water drainage capacity, integrating solid wasie
reform with flood management, protecting ripanan comidors. climate-proofing transport and
market infrastructure; strengthening land-use enforcement in informal and flood-prone areas
and scaling early waming and community-based disaster preparadness systems The resulis
indicate that without siructural upgrades and regulatory enforcemeant. very high risk conditions
Wil persist throwgh 2100 across critical seciors of Oyugis Municspality




Table 1 shows the risk results summary for each hazard

Table 1. Summary of Changes in Precipitation Patterns Risks for Oyugis Municipality

Risk |
Lievel {

Category

Storm water Drainage
Wates & Wastewater i |
%}"ﬁ#ﬁn ant Low Lew Low ::; =
WWaste :
!}I'Ianag-amm ) Very high | Very High Wery High :‘:‘E"‘ ﬂ?h |
ransport and Mobility Very high | Very High Very High HE ﬂIEF:
Energy | Medum | Hgh | High s 1 b
coORoMic ,
Infrastructure TN | vewhan | Ve Hgh High | Migh
| Emlal Infrastructure

' Informal Settliement : Very Very
Resigents Very High | Very High ""E“’ High High | High
Yulnerable and

Marginakzed Groups | VoY High | Very High Very High

Urban Blue Very High Wery High

Infrastrecture ! High High |
Peri-urban and ' | Very very
Agricutural Systems | VeYHiah | VeryHigh | Ve High | o _| Hgh |

Table 2 Summary of Pluvial Surface Flooding Including Flash Flooding and Urban
Flooding risks for Oyugis Municipaiity

Stormwater Drainage Very High | Very High | Very High | Very ngh ﬁ.fe;y ngh
ﬁ:%i:ﬁﬁfmr 1 Medium MEI:IJur_I_'l" .HEdIul‘r'l hfedlum | Mﬂ'lill.ll'l"l-
Sclid Waste Management | Very High | Very High | Very High | Very High | Very High |
| Transport and Mobility | High | Viery High | ery High | Viery High | Very High
Energy Lo High | High | High | High

| Economic Infrastructure | High ~ Wery High | | Very Hrgh Very High | | Very High

| Social Infrastructure Low | High (High | High |_ﬂ?'l
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S a L . E Lﬂﬂ 3 |
Satagory Current | 2080 2050 2100 2100
 Emergency & S5P2-4.5 | 55P5-8.5 | 55P2-4.5 | SSPS-B.5

Emergency S | Medum | Madium . "-'"‘""“”” i

Urban Residants : Wery High fi!"'H“
iformal Settlement N ST - et h

Residents High Vary High | Very High | Very High | Very High |
Vulnermble and e
Marginalized Gra High | Very High | Very High | Very High | Very High

::T" Elua Infrastruciure Medium | Very high | Very High | Very High | Very High |
-urban and Agrcultural

Table 3. Summary of Fluvial {River) Flooding Risks for Oyugis Municipality
Risk e |

Level =
Category Current 2080 | 2080 2100 2100
$5P2-4.5 | S5P5-8.5 | S5P24.5 | 55P5-8.5

Eluurnwatar Dra Eg_u | Medism | Medium | Madium }_I‘_l!.l_?!:_l_l!._t_rr_u High

Watar & Waslewater

Pt Low Low Low Law Low
| Solid Waste Management | Vary High | Very High | Very High | Very High | Very High |
| Transport and Mobilty | Very | H!g_h | Very Hgh | Very High | Very High | Very High |

Energy Mggmm Medism | Medum High
Economic Infrastructure | Madiu Medium | Medium | Medium High
Ecrcml Ir'l-TlEﬁlrl.miu{ﬂ | Medium | Medium High

% Lo

! Very High-
| Wery Hagh | Vary High | Very High | Very High | Yery High

_Urban Residents
Informal Settlemen
| Rasidents ~

Vulnerable and
Marginalired Grou

Wery High | Yery High Vary High | Very High

| Urban Biue Infrastructure
Peri-urban and Agnculiural
Systems |

Yery High |
Very High
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List of Acronyms

HEII'MWAEE:D | Homa Bay Waler and Santalion Company it

| IDeP lnl:egrated Df.-.relnpnunt Plan o - - =

KPLC | Menya Power and nghung Company ;

KEBS | Kenya Bureau of Statistics = ——
PLUDP Physical and Land Use Development Plan

ShiEs Small And Medium Enterprises

RCRA Rapid chmate risk assessment
| P Standardized Precipiation [ndex

S5P _ Shared Socioeconomic Pathway

SSP2-4.5 Shared Socioeconomic Pathway 2° (middie-of-the-road development) |
| combined with a "4.5" radiative forcing pathway

sspz a5 Shared Socioecanomic Pathway 2 (very high emissions) combined with |
a "8 5" radsative forcing pathway _ :
UCRP Urban Climete Risk Profie - — |
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This Urban Climate Risk Profile aims to identify, assess, and communicate current and future
climate risks in Oyugis Municipality 1o inform climate-resilient infrastructure investment, urban
planning, and policy decisions

1.2, Urban Context

1.21. Geographic area

The Rapid Clmate Risk Assessment {RCRA) is based on the official muncipal boundary as
defined in the Oyugis Municipality Delmeation Report, in accordance with the Urban Areas
and Cities Act, 2011 {as amended). The geographic scope of the Urban Climate Risk Profile
corresponds 1o the urban boundary shown in Figure 1, which represents the legally
recognized extent of the municipality for planming, govemance, and service delivery
purposes

1
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FJgurn 1. ﬂ;mgfs Humc.ip.-ﬂnr Boundary

As ilustrated in the map. Oyugis Municipality covers an approoamate area of 105 B km® with
an estimated populahon of about 73,900 persons Oyugis Munscipality Delineation Report,
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L OUNTY QOVERNAAET |
2023). The municipal boundary encompasses Oyulis Ty as the urban core and &

sufrounding residential, commercial, insttutional, SgricOMIFET &nd peri-urban areas that are
functionally linked to the town The key administrative units covered by the municipaliy include
Central Kaspul. South Kasipul, West Kasipul, East Kamaga. and West Kamagak wards. Sculh
Kasipul and West Kamagak wards cover the largest part of the municipality Other
administrative unis include Kamuma, Kochich, Sino Kagola 2, Kachieng', Kokal Kawino,
Kotieno Konuong's, Kasimba, and Obisa sub-locations

i
Th

xlends to

1.2.2. Governance Struciure

The govemance of Oyugis Municipaliy rs estabbshed in accordance with the Urban Areas and
Cities Act, 2011 (a8 amended) and the devolved sysiem of government under the Caonstitutian
of Kenya and the County Governmant Act of 2012 Overall responsibility for the municpahity
reste with the Courty Govemnent of Homa Bay County, which provides pokcy direction.
oversighl, and technical support for urban planning, service defrvery, and development
programming. At the mumicipal level, strategic oversight 1s provided by the Oyugis Municipal
Board, which is responsible for pohicy guidance, approval of municipal policies and plans, and
oversighl of service delrvery in line with the Urban Areas and Cites Act The day-io-day
adminstration and management of the municipality is undartaken by the Municipal Manager

wha serves as the accounting and coordinating officer and ensures implemeantation of
approved plans and programmes

The development of the Lirban Climate Risk Prafile (UCRP) and subseguenty, the Integrated
Cevelopment Flan {IDef) is a coordinated. multi-secicral process imvolving both municipad
and county-lavel lechnical depariments. Key responsible units nclude the muricipal
Environment, Planning, Public Works, and Social Developement unils which spearhead the
process. The County Department of Lands, Physical, Housing, and Urban Development leads
spatial planming and integraton of climate rsk mfcrmalion into statutory plans while the
Department of Waler, Sanitation. Environmenl, Forestry, and Chmate Change provides
technical input on cemale hazards, environmental management, and adaplaton prontes The
county Department of Finance and Economic Planning, aligns climate-responsive actons wilk
budgeting, capital investment planning, and county devalopmant pnoriies

10
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Flgure 2: Oyugis Municipality Organogram.
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The govemnance structure of Oyugis Muncipality, as illustrated in Figure 2, provides ihe
institutional framework for the preparation, validation, and implementation of the UCRP and

its integration into the IDaP.

1.2.3. Socio-economic Context

According to the Cyugis Municipaiity Delingation report and the 2019 Housing and Population
Census (KEBS., 2019), Oyugis Municipakty has a tolal population of 73.903 spread across 15

sub-locabons as listed in table 4.
Table 4. Population per Sub-Location

Fli Sab Location semer Worar siai. Seci &res L — { wvered
Fep.
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The 2019 Housing and Population Census estimates that 1he pogutation growth rate for Homa
Bay Courty is 2 3%, Consequently, the population of Oyugis Municipality s projected 1o
ncrease o 80,702 by 2030 and 89,200 by 2035 This projectad growlh will place increased
demand on urban infrastructure. water supply. sanitation, and social services, all of which are
critical factors in assessing climate vulnerability and planning adaptation measures This
demographic analysis ensures that climate sk mitigalion strategies—such as IMPravng
drainage systems, securing water supply, and enhancing health services—are responsive to
the municpality's current and projected population realities

1.2.4. Economic Context

Oyuges Municipaiity functions as a commercial and economic hub within Homa Bay County,
senang not only Hs own residents but also surrcunding rural comwmunities through trade.,
services, and agnculturai exchange The town s strategic location along the Kisumu—Oyugis-
Kisii A1 Highway faciitates the movement of goods and people, reinforcing its role in regeonal
commerce and market linkages. Although detailed municipal-level GDP data are nol published
separately, the economic structure of Oyugis reflects that of the wider county economy, which
Is heavily rocted in agnculture, trade, and small-scale industry Agnculture in Homa Bay
County engages a significani share of the labor force, with approsmately T4% aof the county's
workforce involved in agricultural activibes. though the secior confributes only about 25% 1o
the Gross County Product. This disparity highlights structural productivity challenges and the
nesd o expand value addition and market access

Within the municipality, crop production and bvestock rearing are major 8conomic aciviies
with about 70% of households engaged direclly or indweclly In farming for subsistence and
commercial purposes The prmary crops include maize cassava, sweel polaines
groundnuts, bananas, and vegetables, with livestock farming—espacially cattle, poulftry, and
beekeeping—previding additional income sireams and food security, While the ecanomy
remains predorminantly agrarian, agncultural oulpul supports local commerce and underpins
nformal and formal market activiy in Oyugis Trade and commerce in Cyugis argé diversified
across refal, wholesale, and services sectors. The lown suppors a range of small and
medium enterprises (SMEs), including retas shops, wholesale supplers, service providers
(banking, plumbing. and consiruction), microfinance institutions, and formal banking services
from multiple commercial banks The presence of four major banks and microfinance
operations indicates financial infermediaton thal can support enflrepiensurship and local
rvestment




Industrial activity in Oyugie remains emall-scale but growing, with informal indusiries in the jua
kali saclor (metalworking, carpantry, faillonng, and workshops) and early Slages o
value-added processing. Recent private sector interest includes the planned sweel potalo
processing plant aimed at producing Industnal starch, flour, and related products. which s
expected lo diversily income sources. create jobs. and strengthen the local economic base
{Homa Bay County CIDP, 2023) Pubkc infrastructure development and external investmen!s
also confribute te the economic context. Upgrading of the Oyugis modem market and Bus
Park has created space for more than 1,300 traders, formalizing economic actnvity @nd
expanding commercial density Improved transportation nfrastructure and waler projects are
enhancing economic efficiency, reducing transaction costs, and supporting growlh in basic

SErvViICeEs.

Looking farward, several economic rends and projecis are poised (o shape the municipalty s
growth 1o 2035 Initiatives at the county level—such as investmant in climate-resifient waler
supply and sanitation infrastruciure, expansion of agricullural value chains, and informal
settienent improvemant programs like the Kenya Informal Settlerment Improvement Frogram
Phase 2 (KISIP 2] - will influence economec resilience and employment The countys
development strategy includes upgrading roads. enhancing markel access, and supporing
agribusiness, which will benefit Oyugis’ role as a regional commercial canter The econamic
profile of Oyugis Municipality has direct relevance to chmale risk planning. The heavy rebance
on agnculiure exposes the local economy to chmate vanability, such as droughts o floods
which can affect crop yields, iveslock health. and income siabdity Infarmal and SME sactors
which prowvide a substantial proporiion of employment, are sensitive o infrastruciure deficis
and climate impacts on transport, water supply. and puble services  Undersianding currant
economic conditions and projected economic developmen! trajeciones alliows planners fo
iregrale econome resilience measres—such as  diversificaton of  valee addition
chmate-sman agocutture, and irestmeant 6 rasdien! anleastruciure—Iinto the chmata rsk
profile, ensuring that growth pathways align with sustainable developmen! goals

1.2.5 Land-use Contexl

Oyugis Muncipalty's land use s shaped by ds role a5 & growing urban cenfer with an
expanding built environment and significant peri-urban agrcuftural areas The mumcipality s
planming area covers approximately 1,403 9 heclares, encompassing the urban core and
adjacent lands where urban expansion s most active The curren land use pattern reflects a
mix of residential, agnculiural, commercial, public. and infrastruclure zones with ressdental
and agriculiural uses dominating the landscape

—
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Agnculture (pure and moed with residential uses) accounts for the largest portion of fand
within Qyugis' planning area, covering approxmmately 33.8% for pure agriculture and an
additional 43.4% when agricultural land mixed with residential uses s included. This reflects
the continued impartance of farming—bath subsistence and smaliholder cash cropping—as 8
land use even within peri-urban zones. Residential land constitules arcund 33 6% of land use,
making it the single largest developed category i lams of urban settlement areas. Other land
use categones include transportation (6.7%), educational facilities (3 2%), commercial areas
(2.1%), and public utdities {0.03%). Industrial uses are minimal at present (0 05%), but light
and medium enterprises such as bakenies, dairy cooling, honey processing, and jua kall
workshaps exist and signal the potential for mdusirial expangion Conservation and ripanan
areas (wetland and vegetation) occupy a modest portion of the planning area, aghlighting the
presence of sensitive environments that influsnce spatial distnbubon

Progested land use in Oyugis Municipality is critical for understanding climate exposure and
wulnerability. By 2031, residental areas are expacted to expand from 33 §% lo approximataly
43% of the planning area, reflecting population growth and wrban densification  Planned
industrial zones and agro-processing areas along transperl comndors will concentrale
economic activity but may increase exposure 1o storm water and flood hazards without proper
grainage. Expansion of infrastructure, roads, and utilities will intersect with pen-urban
agricultural lands, which remain vital for livelihoods bt are highly sensitive to climate
vanabilgy, including droughts and extreme rainfall Conservation and npanan zones are
dasignated as buffers to protect ecosystems and mitigate flooding. amphasazing their roka in
climate adaptation Integrating these projecied land use changes into the climate sk profile
allows planners 1o identify high-risk areas, prioritize resilient infrastructure. safeguard
livefihoods, and guide sustainable urban expansion, ensuring that growth aligns with both
development and climate resdience chjecines

1.3. HKey Stakeholders & Inclusiveneas

Key stakeholders were identified through a structured stakeholder mappng and analysis
process conducted at the outset of the Urban Clmate Risk Profile preparation This process
combmed a review of existing institubonal frameworks, municipal and county development
plans. sector mandates, and service delivery responsibilies with consultabons among
municipal technical staff. Stakeholders were then categonzed based on their level of influgnce
over urban development and climate-related decision-making, and their level of interest or
exposure to chmate risks (Table 5)

14
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Stakeholders with high influence, including municipal officials, county government
depariments, national government agencies, and the Mational Govemnment Adminisiration
Officer, were identified based on their siatutory mandates in urban planning, infrastructure
development, water and sanitation, disaster risk management, and enviranmantal reguiation
These stakeholders were involved through fechnical working groups, inception and validatian
warkshops, and bilateral meetngs. Their rale included providing data, validating hazard and
impact assessments, and ensuring alignment of the risk profile with existing polices. plans,
and regulatory requirements

Actors such as the local media and the Homa Bay Water and Sandation Company were
identified due o their influence on public communication and essential service provision. Their
involvement focused on information-sharing sessions, tasgeted consultations, and
dissemination of key findings fo support public awareness and transparency during the nsk
prafiing process. Stakeholders with lower influence, including the business commurnity and
rural communities, were identified through local economic and spatial analyses, as well as
communily cutreach by municipal sutharties Thedr involvement was mainly consultative,
using public forums, stakehaolder meetings. and feedback sessions (o caplure perceptions of
climate impacts on Ivelihoods, markets, and rurak-urban mieractions

Community-based organizabons, cwvil society organizations, vulnerable and marginalized
Qroups, and unnersity and résearch nstifubions wene identified throwgh exising community
networks, social development registers, and nstitutional partnerships These stakeholders
wigfe ifvohed thraugh paricipdlory consullatons, focus group discussions, and technical
inpuls. partcularky m relation 10 seoal valnerabilty, local adaptation practices, and avidence-
basad risk analysis. Ther engagament ensured thal community perspecives and sceniific

knowledge micrmead the assessment and that inclusivity considerations were integrated into
the Urban Climate Risk Profile

135




Table 5. Stakeholder mapping for Oyugis Municipality

High | High Influence - Low Interest “High Infiuence - High Interest |
* Local Media «  Municipal officials
ke Homa Bay Water and Sanitation |« County Government Officials
Company » National Government Agencies |
[ # Mational Government Adminisiraticn

Crficer |
Low Influence — Low Interest Low Influence — High interest '

* Business community » Community-Based Organzalons,

*  Peri-urban communities | Community
Civil Society Organizatons
+ \fulnerable and marginalized groups
» University and Resaarch Institutions

== High

Low

i —— S ————
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2. Hazard Assessment

This seclion presents the hazard assessmant for the Oyugis Municipality as part of the Urban
Climate Risk Profile, It identfies and screens key chmate-related hazards that currently affect,
or are likely 1o affect, the municipality under present and future cimate conditions The
assessment is based on & review of historical chimate frends, observed environmental
conditions, and projected clmate variabilty, with particular attention to hazards that pose
significant risks to people, infrastructure, service delwery, and livelinoods. The purpose of this
section is to establish a clear understanding of prorty chimate hazards to miorm subsequent
analysis of exposure, vulnerability. and risk. and to guide the dentification of appropriate
chmate resiiénce and adaptation measures For a climate hazard to be considered key, it
must be likely 1o occur, have significant impact, and be a hegh pricrity

21, Koy Climate Hazards

Table §. Hazard screening for Oyugis Municipality

High
Hazard Likely |ntimpact | Priority | Hazard
|

| ¥ N

| Average ocean lemperatura increass M M
| Y M
M M

Extreme heal
Marnne heatwaves

Cold Stress - :
Average surface temperatura dunng Y )

winter |

T

Z|Z|Z|Z
Z|Z|Z= Z

Z| &
=

=
=l Z

Snowfall and ice storms

Flooding
Changes in precipitabion patterns ¥
Pluwial {surface level} fiooding, mcluding .
Y

< |

flagh flooding and urban flooding
| Fluvial {nver) flooding =
Sea lavel rise i
 Coastal flooding, including storm surges ¥

Waterlogging (T -

ki

Y

b4

M

M

M

Drought (meteorclogical, hydrological) _ M
. N
H

M

M

I

|

| Groundwaler salinization
Sakne intrusson

_Tropical cyclones
Sand and dust storms
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Hazard | Significa | High Key |
Hazard Likely | ntImpact pﬂnn;:]ty W |
Y N

Halstorms ( ::n | ﬁvj HH N |

Landsldes N N N1
' N | N
M K]
N_ N

- N | N N N
 Earthquakes . N | N N M
Yolcanos N | N M M

* These harams. f present can ba fughly mpactid and are Hersiore incloded in (e Soreamng step As [hey may
sirificantly influance the whan pianmng infrmad by this ursan chmate nek profilg

2.2. Climate Indicators and Hazard Threshalds

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

| | Climate Data
| e | indicator source Threshold
i | Low | Medium | High
+ values = wel | Kenya
Changes in s ¥ .
Procoiation | conditions Matrological | =1.0to -1.48 <=-20
Fm; ':ms | - values = dry | Depariment 0800+ | i hw+149 |>+20
conditions -SPI 3
Plirvial
(surface level) | Numberof | Lroo Bank
floading, | days with i
incloding ish | precighation Change <3 days/Year <3-§ daysiyear | <5 daysiyear
ficoding and | >50mm :"‘gﬂ“ﬂﬂ '
Urtlﬂr'lfhud'l_ﬂ I |
Fluvia (rver) | 110 % :;ﬂthd Aquedc Mo Ficoding | NA N Fiaoding
. m
| fading flood depth | | 009

N LT 5
8 il (ol B

PO 0N 352 . 00
COUNTY COVERNNENT
Ol .
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2.3. Current Hazard Levels and Climate Projections

Table 8. Current and future hazards levels for Oyugis Municipality

Hazard
Level
Hazard Current 2050 2050 2100 2100
= (Baseline) | S5P2-4.5 | S8P5-8.5 | 58P24.5 S5P5-8.5 |
F i .
Patlsf:.? W AR f-iedium High ! High High High
Pluvial (surface level) '
flooding, including flash : :
fleading and urban Low High High High High
fleading _ |
| Fluvial (river) flooding | Flooding | Flooding | Flooding | Flooding | Fiooding

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

Table 9. Interpretation of hazard levels

Hazard events that are Imely la ecour with high frequency and/or mtensﬂ'_.r
Hazard events that are likely to ccour with moderate frequency andior
intensity

Hazard events thal are likely to gccur with low frequency andrﬂr intensity |

2.4, Current and Future Hazard Impact Areas

Figure 3. Map of Current and Fulure Hazard Impact Areas

Current Hazard Levels Future Hazard Levels (2050 & 2100)

@ 1 2km
—_— —

T Low T sedivm [ High Bl Floading (Rivers)

[ thrﬂlt{.'i‘hwﬂ Bl Flocding (Rivers)
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The maps (Figure 3) Mustrates curent and projected future hazard levels for Chyugls
Municipality, highfighting spatial variations in climate-related nsks. Under current condiions,
mos! aress experience low to medium hazard levels. with higher risks concentrated along
major river comidars, including River Ayoro and River Awach Tende. Flood-prone Zones are
clearly defineated along these waterways. In future projections (2050 and 2100}, hazard levels
intensify signdficantly. with large portions of the municipality shifting to high-risk calegories
The expansion of red-shaded areas indicates increased frequency andior intensity of hazard
events, while riverine flooding zones remain persistent and highly vulnerable ACToSS both

current and fulure scenanos
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3. Exposure & Vulnerability Assessment

This section presents the exposure and vulnerability assessment for the urban area, focusing
on the peaple, assels, systems, and services that are susceplible to the identified climate
hazards N examines |he spatal distribution of axposed populations and critical infrastructure,
as well as the social, economic. and environmental factors that influence their sensitivity and
capacity to cope with climate-relaled shocks and stresses The assessment integrates
demographic, land use, infrastructure. and hvelihood considerations 1o highlight who and what
s most al nsk, and why The lindings provide a basis for understanding differential impacts
Across the municipality and for prioritizing targeted climate resiience and adagptation

infersentions,

3.1, Urban Elemenis

Table 10. Urban slements inventory

Open drains and walk way
T rv— . channels along summit line (CBD)
drainage . sarving key business dranage
EOMVEyance system along A1 road. Masogo
Ak | | E Kendu Bay Road Gamba
and all marram rosds link
| Slorm water . key argas i
Dramnage , Matural depressions and low-lyng |
areas i Jua Kali, & Thousand
Storm waber Streat, lower Masogo, and flood
storage Y plains along River Ayoro and River
Awach Walland in Pasaka and
Cryuges primary school area which I
) 15 8 major waler catchament
PUpiG 7 | Mayov waler cal .__ﬂ"EE_l
stations i
Groundwater ) .
abstraction | ™ i
Water & Water HOMAWASCO waler treatment
Waslewater Tregjrpmt kol plant in Atemao that serves the [
Managsmenl facilities entine municipalit
Water supply HOMAWACO oyugis distribution
Aetworks Y network serving the entire
Bt municipality g |
Sewar
nehworks [ N NA

21
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Included | Avallable
in the in GIS ¢
Category ubcategory
(YiN) (YIN) |
Wiastewaler
traatmeant N M MA
tacilies
Transfer M
| facilities H ik -
Landfills and ¥ M Nyalenda Dumpsite receive all sabd |
dump siles wasle from the muncipality
e M informal waste holding sites in
id she 3 Onanda and Migingd area sening
Management | mlnﬂ Y the entire municipal CBD. Nyalenda
b dumpsste serving the antire
— Lo | municipality —
I M Municipal and private waste
Collection fleef | Y colection vehicles samving
residantial and commercial areas
M | Primary and secondary roads |
Road natworks | ¥ eonnecting residential and '
commercial |
M Ayaro river bridges linking Oyugis |
Mumcipal CBD to Kokal and
R ¥ Konyango sub-locations. Owade
i bridge onthe Alroad
: Informal and sem+formal mataty
,! 5:&:;:: l:'-r;p-luﬂ N i -and mtorbike routes serving daily
Transport and | b i | Y . commuter mowvement withen the
Mability i ] ' | municipally and o suwrounding
¢ | areas.
Transportation M
ferminals N A
| Vehicle depots | N M NA B
Forvmeiyied | Footpaths and informal walkways
transport Y M e
| ristworks . u y all residents
Freight and | '
logistics hubs | " N |M
Energy power M
plants ! i NA. |
Poles and | ’ M Electricity distribution infrastructure
| power lines serving the entire municipality
Energy Transformers
and M M A,
| substations
i Streel lighting | N N [ NA =
Open-gir and sermi-permanent
Markets &i M markets serving karge populations
Economic | in Oyugis Municipality |
Businesses Concentrated commercial areas |
Infrastructure
and ¥ M within CBD, a Thousand street,
commercial Masogo area, Aloo Estale, and
l hubs Disfrict hospdal area,

&2
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TRciuGe | AvaTIGTe ‘
the n Gl i
CI“EM‘]' Subcategory RCRA format | DESCription
(YN} (YN}
Industrial |
Zones/parks M '
and lpgistics N MA ‘
parks
Government
buildings and | ¥ N Municipal Board Offices
service centers | ) | =
Education ' v N Schools and training nstitutions
faciities serving children and youth |
N Health centers and clinics sening |
Healthcars ¥ the municipality, flooding impars |
Social facilities access, senvice delivery, and |
Infrastructure | - emargency response |
Public spaces |N N [ NA —
| Churches and other worship |
Faith-based Y ' M facilities; sOmMENMes S5ere as
buikdings informal shelters during flood
events e
Cultural and N
hentage assels N e
Fire stations M N M,
Police stations | N M WA
Telecommunic | N
ations networks | " i
Early warming M M A
Emergency sysiems
Services Digaster
management M
centers and L Aot
| shellers
Evacuation M
e N MA
Fopulations o - :
Entire municipal populaiion
M | exposed fo climate hazards,
Fepuialion ¥ particularly flooding and rainfall
vanability _
gg;anta Households Iving along River
Ayoro and Awach, those living n
Households Y N Masogo estate, Aloo estate and the |
pari-urban areas exparience
safious flooding disruptions,
Population About 50% of the populaton live in
living in ¥ M infarmal settlements ke Jua Kali
Informal informal estate, Thousand streal; and
gﬁ'ﬂhmﬂm settiements Masogo
asidents E‘&“Eﬁj 2 N | Ainouseholds in Jua Kali and a

| tenure [ few in Thousand streat
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v e ln%:l:l-
I lha Iin )&
RORA | fonmat | Desonption
(YIN) (YIN)
Iy sewnican nadvinas fiame
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N |
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|
M " M
M M iy
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Included | Available
Category 5 in the in GIS
ubcategory | PCRA | format | DESCription
(¥iN) (YN}
Lakes, ponds [
| and reservoirs | MNA )

Coastal N ' N

ECOSysiems g NA n_. :

Urtban N Riverbank farming along Ayoro and |

agriculure Y Awach: backyard farming in the

i’ = most estates —
= Y Ruga, Nyangi'ela, Dol Kodera,
:;-Icz:lb:: ¥: Karabok, Sikri, Nyatindo, and Kokal
areas suppart perk-urban agriculture
Y Trees with crops andion livestook
| within homesteads and peri-urban

Pari-urban :ﬂ;ﬁr:m Y farms. Comman practices include
and | boundary tree planting and fruit
Agricultural frees (mango and avocado) |
Systems Faorests and ¥ N Wire forest, a gazetled and major |

forest reserves | farest in the municipality

Protected {

areas and N M A

national parks B

Savannahs and N = - I

|I rangelands = A

3.2. Exposure, Vulnerability, and Impacts of Climate Hazards on Urban Elements

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

Table 11. Interpretation of exposure and vuinerability levels
posure Level Interpretation | Vulnerability Level Interpretation |

& large number and high-value The urban element 15 vulnerable 1o the
urban elements (e.g., criical climate hazard due 1o high natural
infrastructure, dense sensilivity — considering physical and
neighbarhoods. major economic non-physical charactenstics - and
assels) are localed within the limited adaptive capacity

hazard foctprint

M| A moderate number or a mix of low- | The wban element s samewhat

and medium-value urban elements | vulnerable to the climate hazard due to
are located within  the hazard | moderate  sensitivity  and adaptive
footprint ___| capacity. i
Few or no critical urban elements lie | The  urban  element s minimally |
wilhin the hazard foolprint or area of | vulnerable 1o the climate hazard dus o |
impact limited sensitivity andior a high degree of |
adaplive capacity
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!--l:-r.:r?;h::lw'l Chmale Rish Profile the following miatix summanzes hkely impacts on @ach
> 1 By combining the assgned exposure and vulnerability levels

Tabie 11 impact Matrix

Vilnarability Level

! quh |.l:|"|l|I Macli Lim Hig
Expos | i ] Fa il
L o

-
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Table 13, Exposure, Winerability. and impacts of Chinges im Precipitation Pattems on Urban Ehments
Hazard: Changes in Procipitation Patarms

| Exposure [Description| Exposure | Vulnarabitity [Description]

Crdical dranage assets t | Ea!a'u-phi:-
Dirarage concenirated in & Predominanily open, undarssd drind

nazamd-prone CED ad unabég b corpey peak rainfal

g COmorE ;| high s Chroms binciage from sodmseni and sold

serslnaby dus 30 open | wEEle N

draing ardl wnak Adaptive Capacity:

maknlenance = Po deterdon retenbon. of Nood glonsge

infrassr e
= Weal praveniie mandensnos and
i mi. noing
| Wiiater & = Fgw HOMAWASCO Latrw Ly Inggnifeant

Ve ester chilies ssels dirscthy . Fu.n- mlﬂ waldd 355648 Incaled in high-nsi
Management nrposad; retathely fgh | zon ]

adapfun capaciy Adapthes Capar ity

dekpie absence of = High quality pipes [

RLclE T =  Exhausbon services for sepiic tanks
Hoiid Wasln |« vwashe hoidng siles in | High " | Bawsitivity. [ Fagh Catasiropnie

| Managemsen Cinarda and Migingo » Wl slorege and deposal sites Hoated

areps and Myalends wiiin resigental and Aood-prons aneas |

disposa’ site widely v Oipen durngeng alows rapid waste

ENpased. open —=|F. | depevza duiing rarial |

a7
’ —
| ' o
1||.I‘r ’
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e
N
i
i 2
ALY
dharrperg and weak Adaptive ] |
ol ks rertal Mo engoisened disposal of contaiment '
[ MPACs Syt
| s Collpchon sysims raufioson] (o prevent
! A aoiurmaticn belom sionms . | —— |
Tramut and | Highoraius road THge Eanativity: Fagh Calasliogeiie
| Mabsdity | aehworks (A9, S « Expenzrer relance on gmend and earh
OI20 #nd 1R and roacts Faghly vulrerable bo wosh.outs
TIEE] M Thads o River crossngs wihoul adegual faraks |
| g Ty i by
| axpossd poor sutaces Adapten Capacity: - 1
Rl Rt TGRSR & meguls mantenance and oeaved repars |
Erewgy s Aodermie esposie of | Wediem Sensitivity | Pl en ki wte
Mﬂ:ﬁ'ﬁﬁm [ s Euposum of dietbidon infrasiraehne (o
e bomdugntangfoodng
I Adapiive Capacity |
il il il = i Lr Concise pokes Ml can withalond foods. | —
Enanormc = Frood ard mvesioo iI-H-n‘-.m Serniivity | High LAF T
irfrastnachune | marigs and sman ®  CInards markel, cathe auchon manel and |
| busresses Faghiy | Biime Busiiesses Gcabed on slopes s |
uxposed b signibcant Aood-prce L |
[ vanation preapiabon «  Pregommance of informal, ron-esilen) | |
mm | —— — e - |
; Adnptive Capacity- SR
| % Mirumal avarsimed 0 chmaie-ieasent |
| etasiruciue |
i — b/ | IS . o LDw acrmes o coad ai ndanance |
Socusl | = Sehools e meat® | bedam Benaltiviey. | Mesdurm | Modermp
g e | frle Ll e e +  [Drarsge and soceds consiriecky sroersd |
affected moderans [
|




__.____,_-—H—'_'_
I
|
|
] &
T
P p— Adagries Cagacty
FANTLACK & Shcdrsy = rAMUACrS maragerment JITeere o
D il D Lirriere SN oy Mbariai Waynr
o= =_r T R ®  Prigh rElRnCe o e il B g
TR FApTHA slEr pyiferny
?Pﬁwm-?'-'ﬁﬂ’r' ® _rufed Priasnce? bofereyg capacdy
» AcrEsg i rsgrnal isod maries
»  Sorl Sefuccn suCoorSng short e
= o2 L=k ]
wirr=ag o Eapfecty of g o i Samadeety. Hgn Catmsrophe
R 0 A Tormdars Srees o Dudr Poosieg ouasly o FRsSLrE R
=puriesT Gy BTSSR = Higr resinGon drgcsae i eeaihes
waracHty
® ey e LAeSn O saety
g = Mirvmal soeses Io formal supoon sy i
;‘:m * = Smsoars =gt ¥ g Cacamane
S SOME wil Sty *  gn depEncensy anG B by
argr e REANCErTy B e & Dimproporinonais Enpot s i derece
AP ToEl SroigETer. Swrpfors ;




Livirar B Rivers and wefiands

Infras e highlty evposed and i = Ercroacnment reduces Rood bublening
LG B Bue 1D | capacity
ENCROAEETEAL = Poluion dograges scolagesl lurcton

| Agaptive Capacity:

= Low naluial regenemtive pobenic
- o I * Wk enforcement capacity

Pan-uman «  Haindeg syhemns High Senafivizy: High - Calastrophic
ard Figfity B and & Rainded production sysiaes wit high ]
Bgnculiural Frighly Bansng 10 dema
Systems rainiall variabikty Adaptive Capacity:

[ = Limibed uplakie of chmate-smar agricuilune |

| = Mininal ergalon or vefer haraesting ]

Tirliie 14 Exposure, Vidnerabity, and impaces of Pluwisl (surface level) Sooding, including Rash Roookag snd ivban Fooding on Urben
Elernants

Hagard: Pluyiad {surfaco level) fiooding. inciuding Mash fiooding and urisan Boailing
| Calegory Exposure (Description) | Exponure Level | Vainerability [Descrigbon)

" Sarmitielty

[® LUndemized and blocked drass witn
i rescty wlhi e oo Nocd lediannt
foctonnt, very limied = __High runcl® Som impenvious sudfaces

aiiapive capsdly Adaptive Capasity:
* o ergresied delenton of refarbon

Draripge ‘ miraginciurg b
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|_f""‘l°'! Exposurs (Description] | Exposurs Level | Vuinerabiiiy [Descrigion] Vuinerabiiity | impact
| mmm ) . me Hign | Saraitwity- I-Hﬁm nnfr“m
grayaher H RS0 prpes «  Shal
I Managarment exposed 1 inundstion | Amnﬁ?nm.ﬁ;?ﬁuw
| AT ! — | & LimAbd amdrgency ireatment " '
i w,:mt | Fham : High "Calaaroshic
[ « Qpan dumping and * Oipan dumps mabiired by Boao watsl
| waasle 52 diectly = Absence of waste vanaler satons
{ szt duing I = Poo erlunm.?md
vy g s _Cecasional clean.up campaigns ‘ |
Tramsporfand |« Geavel moads brking | Hign Sangitivity- | High | Catastraphic
Il'n'll:hll'rgr ey Feas gapated, * _Poor road drainege desiger
poor surfaces and tear Adaptive Capacity:
Lwlw tg:;huh | *  Informal akematee roules,
R e ey |+ Poor marenarce
fastm primary mabibfy [
medaork . few |
allarnatives dunng [ |
finding = ! - :
Ersigy +  Lecakzed fiooding Medium Senslibivity- Miaghim Moderain
(Buse dEages and .= _Exposed ground insialasons.
[ sadoly hazards due Io | Adaptive Capacity: ' '
pawer poias fallrg | +_Moderale response capacey |
Econmme »  Markels and g Es ; s ]
naitivity Hign Caasiopne
Infrastrectung Eusinesses highly *  Groundg beved inform al prashses
ewposad and poaily Adaptivo Capacity:
sensitve due 1n #  Low financial bulfers
inlofenal ssnsetures and |
e lch ol vembence. | | I
I m llﬂll'llutlly: tj’m_ Im_-.- Ale
Infrasinuctum _ - ¢ Poor access ioeds 5 ik
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Tabe 15 Exposure, Vilnarability, snd impacts of Flovial
Hazsrd: Fliuwial {riven) fimoding

(Catngory

modnraely affes ed
fry river Dackfow,

oo conir

{Avar} Mooding on Lirtes Elament

SRR

Bavmmibiny:

*  Lack of Bap gates or nom-retuem vadves &l
fewarse Now into upstream or,

_ MetNGIAa duning peak fiver stages

| Adaptive Capaciey:

¢ Abaence ol angresed flaod ool
SIS (2 g, evers $ood gates, mienlion

e L — | basew) imis sysiom-vede resiberncs | ,
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Agreyial
Syilpirs

Fleadgiain ngncutuey | High
repaniedly bundaled |
willy i1k procsctian ‘

Adsptvre Capacity:

—_— e — —

Sanslthity:
= Cuflivalion wilhin aciive Foodptans nads o
Mefetated crop sutarengonce snd sl L1

*  Minimol nssiimerd in Nood. resilent
Eyalaims o elavaded lorming tschvsgues

I- . A1%
{ ait |
Catogory Exposurs (Dwscription] | Expoiurs Vulmarmbiiy |Description] Vuinerabibty | impact
Adaplive Capacity; |
| = Limbed fomsl reocation progeoma or land
[ | Hanure secunty
*  Low housihold savings and bmiled aconss |
2 E = — o tOGSActor ek farcing 0 i P e ——
[ FISBOLNT Nousing High Sensitvity: High [J:muqmm
Selflemery Wierg River Avorn *  Bliciunes constugied fram ightweight
Residents i Crmibn directiy L MAlanol with wesk fundalors. | I
wetra Mood foonmin Adapiive Capacity; |
= Minimo! scones bo eary wameng syaterms snd
. BN Infrasincine iy t —————
Vuresatio Severe evacuation | Figh Sonsillvity: High Eatasirophic |
and and salely risks dus | «  Eldurry, dsnbied, and dependent pogulasons
Mamginalized ta deperdency and | fca mobaily consirsnts duning Naoding .
Groups miEify it Capacity: |
* Weak targoling of socinl profecson during
Dol St gancas




4. Climate Risk Assessment | T
| WSS

This section synthesizes the results of the hazard sssessment and impact analysis to

determine overall climate risk levels for Oyugis Municipality, Risk is derived by combining the

mssessed hazard level (likelihood and intensity of the climate event) with the estimated impact

level on each urban elerment,

For this Urban Cimate Risk Profile, the following matrix summarizes overall nisk for each urban
element by combining the assessed hazard level and the estimated impac! level

Table 16. Risk matrix

[ i _ Hazardlevel .
Me-d ium i
L
Lni,',:lt.‘hlurdumla

Minor
Insignificant

For this Urban Climate Risk Profile, risk levels should be interpreted based en the tabie below

Table 17, Interpretation of risk levels

Wery high nsks are unacceptable Risk should be avoided, reduced or
transferred. Immediate planning and implementation of risk reduchon
measures 15 required Allocate resources and coordinate mterventions io
prevent or minimize impact

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

| Medium risks should be managed. Plan and implement miigation activities |
to reduce them to acceplable levels. Regularly review climate data and risk
_ levels

Low risks are acceptable under current conditions. Minimal control of |
monitoring is needed, provided they remamn stable and do not éscalala

Vary low rigks are negligible in terms of tkebhood and consequences No
immediate action is required beyond routine menioring and periodic review




13, Current and Future Climate Risks an Urban Elements
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Table 18. Summary of Changes in Precipitation Patterns risks for Oyugis Municipality

Time Horizon T 2050 2050 2100 2100
& Climate Cument | SSP2- | SSP5- | SSP2- | SSP5
Scenario 45 85 45 85 |
Hazard Level .
Risk
Levels
Categories Impact 2100 | 2100
g8SP2. | 85P5.
45

High

Water & i Insegnificant [
Wastewater | Low Low | Low Low Low
Mznagerment ' 1
Sobd Waste Catastrophic Very Very | very Very | Very
_Management high | High High High | High
Transport and Catastrophic Very Very Very Very Wery
Mobity hgh | Fhgh | High High High
Energy | Moderate Medium  High | High High Higk
Econamic Major h ey Very Very Wary
Infrastructure Hig High High High High
Sovcaal Moderat Z
| itk =] _Madm'n High High High High |
E&nn&sﬂ ' Rior Lo . Medium | Madium | Medium | Medium
Populations
Urtan Residents Mayor High - Very Very Very Very
- __| Hegh | High | Hgh | High
Informai I '
Cataslrophe Very Very [ very | Very Very
mﬂﬂiﬂm!l!t High High High High ngi ]
Vulnerable and | Cata '
Marnlnahe: | i ey I"'I.m‘" | Very g Very
CHouns | High High High High Hagh
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Table 19, Summary of Pluvial (surface flooding) risks for Oyugis Municipality

FPopulations

Time Horizon 2050 | 2050 | 2100 | 2100
& Climate Current | S5P2- | SSP5- | §5P2- | 55P5-
Scenario 45 | 85 a5 85
Hazard Lavel A = X =
L Risk
Lavels
Categories Impact 2050 | 2050 2100
Current S5P5-
85 48 | 8

Stormwater C atastrophic Very Very Very Vary Very
Crainage High Migh | High High  High
Water & o
Wastewaler Major Medium | Medium | Medium | Medum = Medium
Management e e s
Sokd Waste Catastrophic \ary Very Very Very Very
Management | | High | High | High | Migh | High
Transport and Catastrophic Hi Very Very Very Very
| Mobiity 9 | wigh | Hgh | High | Hgh |
Energy Moderate Levw High High High High |
Economic Catastrophic “ Vary Very Vry Wery
Infrastructure | gn High High High High
E‘:ﬂ:{m e Moderate low | Hgh | Hgh | Hon | Hgh
Emg::w Minor Low Medium | Madium | Medwm | Medium |

Urban Residents Catastrophic Hiah Wery Wery Very |
| 79" | High | High | Mgh | Hgh |

Infarmal Catasirophic Very Very Very Very
Sefttlement High High High High High
| Residents Ul =
;‘;ﬁ;:ﬁ;“d Catastrophic igh | Ve | Vey | very | Vey
il High High High | High
Urban Blue Mayor Madiam Wery Vary Very Very
Infrastructure | high | High | High | High |
Pari-urban and Catastrophic Very Very ' Very Very
Agrcullural High : |

Syslems l Hih Gk i L HF.h

a8
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Table 20. Summary of Fluvial (River) risks for Oyugis Municipaiity
S s :
Time Horizon & 2050 | 2080 2100 | 2100
Climate Current | SS5P2- S5Ps. | SSP2- | S5PS- |
Scenario 45 85 45 as
Hazard Level -
Risk
Levels
Categories Impact 2050 | 2050 | 2100 | 2100 |
Current | SSP2- | S8P5- | 55P2- | S55P5
: 8.5 .
. -:-I‘-l_.‘-- -
Stormwater Mader . 5 ;
Drainage _ e Medium | Medium | Medium | Medium | High
Water & Insignificant - i
Wastewater Low Low Low Low | Low
Management ,
Solid Waste Catastrophic Very i Very Vo
| Managsman High | High | High | High | High
Transport and Catastrophic Very Very Very Very Very
Mobikity High | High | High | High | High
_..__'E‘TEF"H Moderate | Medium | Medwm | Medium | Medium | High
EONAMmiIC ;
Infrastructure Moderate Medium | Medum | Medium | Medium | High
Social = R
;nﬁ&?m“m  Moderate Medium | Medium | Medium | Medium | High
E mode e e = sl
SL",:E:;W RGNS Low Low Lo | Low Low
Fopulations . TP
Lirban Residents Catastraphic Very |. Vary Very Vary Wery
High | High High High High
Informail
;arth,-mam RtpsE Very Vary Very Very Very
Residents High High High High High
Wl i
ul;ﬁmm i Very | Mery | Very | Very | Very |
Group High High High High High
Natural Asseta
Lirban Bius Major W
| nfrasinchie High | High | Hgh | High ng{
E&an CHMRSUBNE | Very | Very | very | very | wvery |
ricullura :
Systems High High High | High High

3.4, Climate Risk Hotspot

The cimate risk profile of Oyugis Municipality demonsirates a spatially concentrated pattem
of high and very high risk. shaped by hydrological corridors, low-lying 1errain, infrastructure
clustering, and socio-aconomic vulnarabdity. VWhen hazard levels are combined with assessed
impact levels using the adopted rnisk matme, the resulling distribution of nsk s nat uniform
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Table 20, Summary of Fiuvial (River) risks for Oyugis Municipality

Time Herizon & 2050 2050 3100 | 2100 |
Climate ' | Curent | SSP2- | SSP5- | SSP2- | 55P5-
Scenario 45 BS 45 B5
Hazard Level |
Risk |
Lovels }
Categories Impact 2050 | 2050 | 2100 | 2100
Current | 55P2- | B8P5- 58P2- | 55P5-
$.3 L 3e :
Drainage i Medum | Medium | Medwm | Medium | High |
Water & Insignhicant |
Waslewater Low Lew Low Low Low |
Managament |
Solid Wasle Catastrophic Very Very Very Very | Very |
Management High | High | bigh | High | High |
Transport and Catastrophic Very Very Very | Very Very
Mty . High | High | High | High | High
Energy Moderate | Medwm | Medium | Medum | Medium | Hign
Econamic ; : :
| Infrastructure Madarate Medium | Medium | Medium | Medium | High
Social _ .
Infrastruciure Modarate Medium | Medwum | Medium | Mediwum | High
Eme Insignificant ————
&wﬁw SR Low Low Low Low Low
Populations
Urban Residents Catastrophic Very Very Very Vary Very
TE—m— - High | High | High | High | High
nforma Catastroph
lEeﬁlm'mnt R Very Very Very Very | Very
| Residents High | High | High | High | High
Viulnerable a |
Marghalimdnﬂ A vary Very Vary Very | Very
Groups High High High High | High
Matural Assets -
Urban Blue Major . . .
Infrastructure Fiigh kg hgn | High
Peri-urban and Catasiroph | e
Agricultural ol I"I'I'FH'!' Very Wery Very Very
Systems High | High High High | High

3.4. Climate Risk Hotspot

The climate risk profile of Cyugis Municipality demonstrates a spatially concentrated pattern
of high and very high risk, shaped by hydrological comidors, low-lying terrain, infrastructure
clusienng, and socig-economic vulnerabibty. When hazard levels are combined wilh assessed
impact levels using the adopted sk matrix, the resulting distribution of risk is not uniform



across the municipality. Instead, distinet hotspats emerge where exposure, sensilivity. and
Iimited adaplive capacity intersect,

The Central Businass District, including the Summd Line corridor, A Thousand Street, and the
A1 road axis, constriutes a primary infrastruecture and economic hotspot This area contams
dense commercial development. high impervious surface coverage, and critical transport
comdors Storm water drainage infrastructure is lasgely open, undersized, and poorly
maintained, resufting in high sensitivity to intense rainfall events. Under cument climate
condiions, changes in precipdation pattems already produce moderate to high impacts, but
under projected 2050 and 2100 scenanos (S5P2-4 5 and SSEB5-8 §), hazard levels increase
1o high, and impacts on drainage, ranspor, and solid waste systems remain catastrophic
Consequentty, overall risk is classified as very high Dranage networks along A1, Mascgo,
¥endu Bay, and Gamba roads, together with informal markets and waste holding sdes that
exacerbaie blockages, form a concenirated red-zone cluster in spatial nsk representation
Orsruption in this comidor has cascading effects on mobilty, rade, and municipal service
dekvery

Jua Kazli Estate and A Thousand Street represent the most acute populalion-evel hotspots
These informal seftlements are located within or adjacent to flood-prone depresswons and near
River Ayoro. Housing typoiogies are structurally weak, tenure security is limited, and
household adaptve capacity i minmal Under all three hazards—changes in precipitation
patterns, pluvial flooding, and fluvial flooding—hazard levels range fram medium 12 high, while
mpact levels reman calastrophic due to high exposure and extreme vuinerabilty The
resulting risk classification is consistently very high across curent and future scenarios
Limiaed early waming sysiems, constrained evacuaiion roules, and low EaVings oF assel
buffers compound the seventy of projected impacts. These areas therefore form the core
social vuinerability cluster within the municipality,

Linear hydrodogical helspols are eviden! along River Ayoro, the Owade Bridge crassing, and
River Awach corridors. These riparian zones include floodplain agriculture, informal riverbank
cultivation, wetlands, and critical bridge infrastructure For fluvial floading, bridges and access
roads near Ayoro and Owade canstitute single-point failure nodes. Gaven the medium o high
hazard levels projected for river flooding and the catastrophic impacts associated with bridge
overopping or erosion, transport infrastructure, majorly gravely roads. in these zones |3
categonzed as very high risk. Urban blue infrastructure, including wetlands in Pasaka and
lower Masogo, also exhibits high to very high risk under intensified rainfall scenarios.



Across the municipality Instead, distint holspots emerge where exposure, sensitivity, and
limited adaptive capacily intersect

The Ceniral Business District, including the Summi Line cosridor, A Thousand Street, and the
Al road axs, constitules a primary infrastructure and economic hotspot This area contains
dense commercial development, high impervicus surface coverage, and critical transport
cormidors  Slorm water dranage nfrastructure is largely open, undersized, and poorly
mamntained, resulting in high sensiivity 1o intense rainfall events. Under current chmale
condiions, changes in precipitation patierns already produce moderate {o high impacts, but
under projected 2050 and 2100 scenarios (SSP2-4.5 and SSP5-8 5), hazard levels increase
to high, and impacts on drainage, franspon. and solid waste systems remain catastrophic
Consequently, overall sk s classified as very high Drainage networks along A1, Masogo,
Kendu Bay, and Gamba roads, together with infarmal markets and waste holding sites that
exacerbate blockages, form a concentrated red-zone cluster in spatial rigk representation
Disruption in this comdor has cascading effects on mobslity, trade. and municipal service
delvery

Jua Kah Estale and A Thousand Street represent the most acule population-level hotspols
These informal setflements are localed within or adjgcent to flood-prone depressions and near
River Ayoro Housmg typologies are streclurally weak, tenure security i limited, and
household adapiive capacily is minimal Under all three hazards—changes in precipitaton
patterns, pluvial flooding, and fluvial flnoding—hazard levels range from medium to high, while
impact levels reman catastrophic due fo high exposure and extreme vulnerabiity. The
resulting nsk classfication 15 consistently very high across current and future scenarios
Limited early warning systems, constrained evacualion roules, and low savings or assat
buffers compound the saverily of projected impacts. These areas therefore form the core
social vuinerabaity cluster within the municipakty

Linear hydrological hotspols are evident along River Ayoro. the Owade Bndge crossing, and
River Awach corridors. These riparian zones include floodplam agnculture. infarmal riverbank
culwaton, wetlands, and critical brdge infrastructure. For fluvial flooding, bridges and access
roads near Ayoro and Owade conslilute single-point falure nodes, Given the medium 1o high
hazard levels projected for river flooding and the catastrophic impacts associated with bridge
overlopping of erosion, fransport infrastructure, majorly gravely roads, in these zones is
categorzed as very high risk. Urban blua infrastructure, including wetlands in Pasaka and
lower Masogo, also exhibils high to very high risk under inlensified rainfall scenarios,
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pamicularty by 2100 under SSP5-85 Encroachment and degradation have reduced natural
buftenng capacity. increasing downstream flood peaks and compounding urban exposure

Lower Masogo. Pasaka wetlands, and peri-urban agricultural areas form an additional belt of
vulnesability at the urban—rural interface These zones funclion as natural water retention
SySi@ms bul are increasingly cullivated or settied Rain-fed agriculture dominates, with imited
Imigaton. minimal uptake of climate-smart practices, and weak extension support. Across all
hazards and time honzons, peri-urban and agricultural systems are assessed as very high risk
due to high exposure and high sensitivity combined with low adaptive capacity Recurrent
inundation, soil ercsion, and yield vanabilty are expecled fo infensify under projected
inCreases n rainfall variability and extreme events

Transport networks across the municipality represent structural battlenecks that amplify risk
The AT C25, D220, and C18 camidars, as well a8 Numercus marram roads linking residential
Zones. lack adequate dramnage design and erosion protection. Under both pluvial and fluvial
flooding scenanos, transport and mobilsty are classified as very high risk because catastrophic
impacts occur when hazard levels are medium or high Bridge abutments, low-lying road
segments, and gravel road sections without culverts or side drains are particularly veinerabla
Oisruption of these nodes produces secondary impacts on emergency response school
atlendance. healthcare access, and market activity, demonstraling systemic interdependence
across urban sectors

Municipal service infrastruciure shows a more differentated pattern HOMAWASCO water
infrastructure, including the Atemo treatment plant and most distribution networks. generally
exhibits low 10 moderate exposure under precipitation vanability and nver flooding Durabile
piping and relatively robust siing reduce sensdvity m many locations. However, localized
pluvial flooding affecting shallow pipelines increases nsk in spacific low-ling nesghbarhoods
Energy distribution infrastruciure s spatally dispersed. while current nsk s generally
moderale, increasing hazard infensity uncer future scenaros edevates nsk to high in flood-
prone comidars where pale foundabions weaken under soil saturation

Overall, the dominant climate risk hotspots in Oyugis Muncipality are informal settiements,
river floodplains along Ayoro and Awach, the CBD drainage and transport comdor, and peri-
urban agricuftural zones. Current baselne risks are concentrated primardy along hydrological
comdors and densely buit-up commercial areas Under 2050 and 2100 projections.
particularly under SSP5-8.5, the spatial footprinl of very high risk expands substantially
extanding from fiver cormdors info much of the CBD and adjacent low-lying residential areas
The trajectony indicates a transition from localized hazard impacis 1o structurally embeddead
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cemate nsk afecting mfrastructure systems. vulnerable populations, and natural assets across
the mumicipality

Figure 4. Climate Risk Hotspots in Qyugis Municipality

Climate Risk Hotspots in Oyugis Municipality

The map presents chimate nsk hotspots i Oyuges Muncipality under current conditions and
future climate scenarios (2050 and 2100) based on S5P2-4 5 and S5P5-8 5 pathways. Risk
'evels are classified as low (green). medium (yellow), high (orange). and wery high (red)
Currently. elevated nsks are concentrated along river comdors and densely developed central
areas. including CBD and Summd Line. Jua Kali and A Thousand Street, Ayoro Bridge, and
Lower Masogo and Pasaka Wellands Fulure projections show a marked expansion of high
and very high-nsk zones, partcularly under S5P5-8 5, indscaling intensifying climate impacts
River systems and transpon comadors remain cribcal exposure areas across all scenarios
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4. What's Next?

4.1, Key Findings

The chmate nsk assessment for Oyugs Municipality identifies changes in precpdation
pattems. pluvial (surface) flooding, and fAuwial (rver) flooding as the primary hazards
mflzencing the urban environment These hazards interact with topography, settlemant
patterns. and infrastructure placement. producing spatially heterogeneous nsk patterns. The
assesament shows thal mformal seftiements low-lving ressdential areas. entical infrastruciure
Comdors. and peri-urban agncultural systems are most exposed and vulnerable.

The Central Business Distnct (CED) and Summit Line camdor, including A Thousand Stree
and the main A1 road, are highly susceptible to stormwater drainage failures. transport
desruphions. and solid waste mobdizaton, producing very high nsk to bath infrastructure and
2CoNOMEs actvily Jua Kah Estate ard A Thousand Street emerge as the most critical
poOpUaton-evel NOMSPols due 1o poor houging. tack of tenure security, and limited adaptive
capacity. Ripanan corndors along River Ayoro and River Awach are also high-nsk zones,
affecting bndges, fioodplain agnculture, and wetlands Pen-urban agricultural zones along
rver comdons are consistently very egh nsk due 1o recurment nundation and limisted climate-
SMman mignentions

Future projections (2050 and 2100, SSP2-4.5 and S5P5-8.5) indhcate that hazard intensity
and risk levels are expected to mcrease, particularly under high-amission scenanos Very High
nsk antas expand spabaily from river comdors and pen-urban zones to include larger portions
of the CBD and low-tying residential neighborhoods. suggesting systemsc exposure of
infrastructure. populabons, and natural assels These trends mighlight the urgency for
integrated acaptaton planning, focusing on fiood management, resihent infrastructure design.
and fargeted suppon for vulnerable populations
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Slerrrmweslor Changes n Plunial fiooding Pluvial flooding. Fluvial |
Lirairnage precipdation patterns, | Fluvial llooding flcscding -
| Fluvial flooding ——
| Water & Fluwal flooding Pluvial floading Pluwal flooding
| Waslewater
Managemant =
Solid Waste Chaanges in Changes in | Changes i
Managemaent precipitalon paltemns, | precpitation precipitation patiems.
Fluvial leading patberms, Pluvial Pruivial flooding
iy i ) [T S LV RS
Transporn and Pluvial flooding, Pluvial floodmg, Pluvial fiooding, Fluvial
Mobiiy Fluwal fiooding | Fluvial flooding flooding
Enargy Pluvial flooding Pluvial flooding Pluvial flooding, -
Ecanarmis Changes in Pluvial looding Pluvial flooding
Inframtruciure precipitation pattanms,
Pluvial flooding | |
Social Pluviat flooding | Pluvial flocding Pluveal flooding
Infrasiructure :
Emergency Fluveal flooding Pluwial fiooding Piuvral flooding '
SErvices
Populations
Lrban Residents | Pluvial fiooding Pluvial floading, Pluvial flooding,
Changes m Changes in
precipitation priscipilaton patlerns
o . patierns I
Informial Flinial fiaoding, Pluwvial flooding Pluvial flooding, Fluvial
Sefiemen Fluvial looding, Fluvial finoding, | flooding. Changes in
| Hesidents Changess in Changes in precipdation patiems
precipitabion patlerns | preciplation
; patterns S .
Vulnerabhe and Phuwial Aooding. Frluveal Hoading, Pluvial flooding, Fluyvial
Marginalued Fluvial flooding. Fluwvial fliooding, fieoding, Changes in
Groups Changes n Changes in preciptaton patiems
precipadation patterms | precipitation |
Urbaan Blua Fluvial fiooding Fluwvial fiaoding
Infrastruciure e —— =
Peri-urban and Pluvial fooding. Pluvial flooding. | Pluvial flooding, Fluvial
Agricultural Fluvial flooding Fluvial flooding flooding
Systermns B . s — L

The assessment demonstrates that climate rsks in Oyugis Municipality are concentrated in
araas with high population density, limited adaplive capacity, and key infrasiructure nodes
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Informal settlements, including Jua Kali and A Thousand Street. remain the most critical
population-level hotspaols, facing very high nsk from all hazards across current and future
scenanos Infrastructure corriders in the CBD and along the A1, C26, D220, and C18 roads,
as well as bndges across River Ayora and Owade, are repestedly exposed to pluvial and
fluvial fiooding, threatening transport, econamic activity, and service delivery

Natural assets, particularly urban blue infrasiruciure such as nvers and wetlands. and peri-
urban agricultural systems. are highly vulnerable due to encroachment, floodplain cuttivation
and mited adaptive measures Across all urban elements, Very High and High risk leveis
expand spatially under future climate scenarios, emphasazing the importance of priontizing
floed management interventions, resilient infrastructure planmng, and targeted suppaort far
vulnerable populatons

The trends indicate that without intervention. climate hazards will increasingly disrupt
municipal operations, compromise access o services, and magnify SOCIo-Bconomic
vuinerabilities Integrated adaplation sirategies should therefore focus on strengthening
drainage infrasiruclure, enhancing floodplain management, promoting climate-smart
agriculture, and mpraving social protection for residents most at risk
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431 Clmate Adapiation and Resitence Scelulions

Table 22 Climate Adapfation sod Aesdborce Solntons Aecammended for Opigls Municipaily
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Recommanded Solutions =
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Annex 1. Data Sources

Im. _|T'.l.|.u | Data Source

|18 . 100 year return penod flood depth | Agueduct Flood —
| 18 | Number of days with precipitation 4 World Bank Climate Change

| =50mm | Knowledge Portal

1B Precipitation variability [ Kenya Metrological Deparimen! - SP1
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