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Prepared b\:  
Kabale RRba Tadicha ± MXniciSal EnYiURnmenWal OfficeU   
AbdiUahman AbdikaUim Ali ± CRXnW\ GIS OfficeU   
Ale[ MXngai Njenga - MXniciSal PlanneU   
  
All UighWV UeVeUYed. NR SaUW Rf WhiV SXblicaWiRn ma\ be UeSURdXced, VWRUed in a UeWUieYal V\VWem, 
RU WUanVmiWWed in an\ fRUm RU b\ an\ meanV  elecWURnic, mechanical, ShRWRcRS\ing, UecRUding, 
RU RWheUZiVe ZiWhRXW SUiRU ZUiWWen SeUmiVViRn fURm Whe CRXnW\ GRYeUnmenW Rf IViRlR, e[ceSW fRU 
bUief TXRWaWiRnV XVed fRU UeYieZ RU academic SXUSRVeV.  
  
The infRUmaWiRn cRnWained in WhiV UeSRUW iV baVed Rn aYailable daWa, SURjecWiRnV, and mRdelling 
aVVXmSWiRnV aW Whe Wime Rf SXblicaWiRn. While UeaVRnable effRUWV haYe been made WR enVXUe 
accXUac\, Whe CRXnW\ GRYeUnmenW Rf IViRlR dReV nRW gXaUanWee cRmSleWeneVV and Vhall nRW 
be liable fRU an\ lRVV aUiVing fURm Ueliance Rn WhiV dRcXmenW.  
  

� 2025 CRXnW\ GRYeUnmenW Rf IViRlR  
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ForeZord   

Chairperson Isiolo mXnicipaliW\ Board  

ClimaWe change iV nR lRngeU a diVWanW WhUeaW, iW iV a SUeVVing UealiW\ 
WhaW iV UeVhaSing Whe enYiURnmenWal, VRcial and ecRnRmic landVcaSe 
Rf IViRlR MXniciSaliW\. OXU cRmmXniWieV face incUeaVing challengeV 
fURm flRRdV, dURXghWV, heaWZaYeV and ecRV\VWem degUadaWiRn, Zhich 
WhUeaWen liYelihRRdV, infUaVWUXcWXUe and SXblic VeUYiceV. TheVe 
imSacWV aUe SaUWicXlaUl\ VeYeUe fRU YXlneUable gURXSV, inclXding 
childUen, Whe eldeUl\, ZRmen and SaVWRUaliVW hRXVehRldV. AV a 
mXniciSaliW\, iW iV RXU UeVSRnVibiliW\ WR XndeUVWand WheVe UiVkV  

cRmSUehenViYel\ and Wake deciViYe acWiRn WR VafegXaUd RXU UeVidenWV and bXild lRng-WeUm 
UeVilience.  

ThiV ClimaWe RiVk PURfile SURYideV an eYidence-baVed aVVeVVmenW Rf Whe ha]aUdV, 
YXlneUabiliWieV, and e[SRVXUeV ZiWhin RXU mXniciSaliW\. IW caSWXUeV hiVWRUical climaWe WUendV, 
SURjecWed fXWXUe UiVkV, and Whe VRciR-ecRnRmic and ecRlRgical facWRUV WhaW inflXence RXU 
UeVilience. B\ SUeVenWing deWailed daWa, UiVk maSSing and adaSWiYe caSaciW\ aVVeVVmenWV, WhiV 
UeSRUW VeUYeV aV a VWUaWegic gXide fRU deciViRn-making, Slanning and inYeVWmenW in 
climaWeVmaUW deYelRSmenW.  

I cRmmend all mXniciSal VWaff, cRmmXniW\ UeSUeVenWaWiYeV, deYelRSmenW SaUWneUV and 
VWakehRldeUV ZhR cRnWUibXWed WR WhiV UeSRUW. YRXU e[SeUWiVe, dedicaWiRn, and cRllabRUaWiRn haYe 
been inYalXable in cUeaWing a UeVRXUce WhaW nRW Rnl\ infRUmV SRlic\ bXW alVR emSRZeUV 
cRmmXniWieV WR SaUWiciSaWe acWiYel\ in adaSWaWiRn iniWiaWiYeV.  

The UecRmmendaWiRnV RXWlined in WhiV SURfile inclXding VWUengWhening eaUl\ ZaUning V\VWemV, 
climaWe-SURRfing infUaVWUXcWXUe, SURmRWing VXVWainable land and ZaWeU managemenW and 
enhancing cRmmXniW\-baVed adaSWaWiRn aUe deVigned WR gXide IViRlR MXniciSaliW\ WRZaUdV 
VXVWainable, UeVilienW deYelRSmenW. ImSlemenWing WheVe acWiRnV Zill UeTXiUe mXlWi-VecWRUal 
cRllabRUaWiRn, innRYaWiYe financing and a cRmmiWmenW WR inWegUaWing climaWe UeVilience inWR all 
aVSecWV Rf mXniciSal Slanning.  

AV Whe ChaiUSeUVRn, I XUge all VWakehRldeUV, gRYeUnmenW agencieV, ciYil VRcieW\, Whe SUiYaWe 
VecWRU and deYelRSmenW SaUWneUV WR XVe WhiV ClimaWe RiVk PURfile aV a URadmaS fRU acWiRn. 
TRgeWheU, Ze can WUanVfRUm Whe challengeV Rf climaWe change inWR RSSRUWXniWieV fRU a mRUe 
UeVilienW, VXVWainable and SURVSeURXV IViRlR MXniciSaliW\.  

  

  

HRn. HaVVan WakR WaUiR  
ChaiUSeUVRn, IViRlR MXniciSal BRaUd  
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Manager¶s SWaWemenW  

IViRlR MXniciSaliW\ iV gURZing UaSidl\, e[Sanding iWV infUaVWUXcWXUe, 
VeUYiceV and ecRnRmic RSSRUWXniWieV. AW Whe Vame Wime, Ze aUe 
e[SeUiencing incUeaVing enYiURnmenWal SUeVVXUeV WhaW WhUeaWen RXU 
deYelRSmenW gainV and Whe Zellbeing Rf RXU UeVidenWV. AV MXniciSal 
ManageU UeVSRnVible fRU Slanning and deYelRSmenW, I UecRgni]e WhaW 
bXilding a UeVilienW mXniciSaliW\ iV nR lRngeU RSWiRnal, iW iV a neceVViW\.  

ThiV ClimaWe RiVk PURfile SURYideV a VWUXcWXUed and fRUZaUd-lRRking  
aVVeVVmenW Rf Whe ke\ ha]aUdV facing IViRlR, Whe V\VWemV and cRmmXniWieV mRVW e[SRVed and 
Whe YXlneUabiliWieV WhaW heighWen RXU UiVk. IW bUingV WRgeWheU daWa, VWakehRldeU inVighWV and 
Wechnical anal\ViV WR helS XV beWWeU XndeUVWand ZheUe Ze aUe mRVW aW UiVk WRda\ and hRZ WhRVe 
UiVkV aUe likel\ WR eYRlYe in Whe cRming decadeV. MRUe imSRUWanWl\, iW RXWlineV cleaU SUiRUiWieV 
and SUacWical inWeUYenWiRnV WR VWUengWhen UeVilience Zhile adYancing VXVWainable XUban 
deYelRSmenW.  

The SUeSaUaWiRn Rf WhiV SURfile haV been a cRllabRUaWiYe and inclXViYe SURceVV. MXniciSal 
deSaUWmenWV, cRXnW\ inVWiWXWiRnV, cRmmXniW\ UeSUeVenWaWiYeV, ciYil VRcieW\ RUgani]aWiRnV, and 
deYelRSmenW SaUWneUV haYe cRnWUibXWed e[SeUWiVe and lRcal knRZledge. ThURXgh WhiV 
SaUWneUVhiS, Ze haYe dRcXmenWed hiVWRUical WUendV, idenWified climaWe UiVk hRWVSRWV and 
deYelRSed acWiRnable UecRmmendaWiRnV WR gXide inYeVWmenW deciViRnV, VSaWial Slanning, 
infUaVWUXcWXUe XSgUadeV and VeUYice deliYeU\ imSURYemenWV.  

ThiV UeSRUW iV nRW inWended WR ViW Rn a Vhelf; iW iV a URadmaS fRU acWiRn. The VXcceVV Rf Whe 
miWigaWiRn and adaSWaWiRn VWUaWegieV RXWlined heUein Zill deSend Rn VWURng cRRUdinaWiRn, 
UeVRXUce mRbili]aWiRn and VXVWained VWakehRldeU engagemenW.  

WiWh cRllecWiYe cRmmiWmenW and VWUaWegic inYeVWmenW, IViRlR can VafegXaUd iWV SeRSle, SURWecW 
iWV infUaVWUXcWXUe and naWXUal aVVeWV, and SRViWiRn iWVelf aV a climaWe-UeVilienW and fXWXUe-Uead\ 
mXniciSaliW\. TRgeWheU, Ze can enVXUe WhaW gURZWh and UeVilience gR hand in hand, VecXUing a 
VafeU and mRUe VXVWainable fXWXUe fRU all.  

  

Halake OVman Dadacha  
CEO/SecUeWaU\/ IViRlR MXniciSaliW\ BRaUd  
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E[ecXWiYe SXmmar\  
ObjecWiYe of Whe Rapid ClimaWe Risk AssessmenW  

ThiV UUban ClimaWe RiVk PURfile fRU IViRlR CRXnW\ (IViRlR MXniciSaliW\) SURYideV a VWUXcWXUed 
aVVeVVmenW Rf Whe mXniciSaliW\¶V ke\ climaWe ha]aUdV, e[SRVXUe SaWWeUnV, YXlneUabiliWieV, and 
UeVXlWing UiVkV WR XUban V\VWemV. The SURfile iV deVigned aV a deciViRn-VXSSRUW WRRl WR helS Whe 
CRXnW\ GRYeUnmenW, MXniciSal BRaUd, and VecWRU deSaUWmenWV inWegUaWe climaWe UiVk 
cRnVideUaWiRnV inWR VSaWial Slanning, infUaVWUXcWXUe inYeVWmenW, land adminiVWUaWiRn, and 
VeUYice deliYeU\, inclXding alignmenW ZiWh Whe CIDP, CRXnW\ SSaWial Plan, MXniciSal IDeP, and 
ADPV. The aVVeVVmenW aSSlieV a UaSid meWhRdRlRg\ XVing e[iVWing VecRndaU\ daWa, 
VWakehRldeU inSXWV, and GIS-infRUmed VcUeening WR geneUaWe acWiRnable SUiRUiWieV Zhile la\ing 
gURXndZRUk fRU fXWXUe deWailed mRdelling.  

Ke\ ClimaWe Ha]ards IdenWified  

FiYe SUiRUiW\ ha]aUdV ZeUe VcUeened and VelecWed baVed Rn likelihRRd, VeYeUiW\, and UeleYance 
WR IViRlR mXniciSaliW\¶V XUban cRnWe[W:  

1. E[WUeme HeaW  
2. PlXYial FlRRding (UUban/FlaVh FlRRding)  
3. FlXYial FlRRding (RiYeU FlRRding ± IViRlR RiYeU inflXence)  
4. DURXghW (MeWeRURlRgical and H\dURlRgical)  
5. E[WUeme Wind and DXVW SWRUmV  

SXmmar\ of CXrrenW and FXWXre Ha]ard LeYels  

PURjecWiRnV indicaWe WhaW climaWe UiVkV Zill inWenVif\ WRZaUd mid-cenWXU\ and Uemain high WRZaUd 
end-cenWXU\, dUiYen b\ incUeaVing WemSeUaWXUeV, Uainfall YaUiabiliW\, VWURngeU Uainfall inWenViW\ 
eYenWV, and SeUViVWenW dURXghW c\cleV. The ha]aUd aVVeVVmenW indicaWeV:  

� E[WUeme HeaW: MediXm cXUUenWl\, incUeaVing WR High in 2050 and Uemaining High b\ 
2100.  

� PlXYial FlRRding: MediXm cXUUenWl\, incUeaVing WR High b\ 2050 and Uemaining High b\ 
2100.  

� FlXYial FlRRding: MediXm cXUUenWl\, incUeaVing WR High b\ 2050 and Uemaining High b\ 
2100.  

� DURXghW: High cXUUenWl\ and UemainV High WhURXgh 2050 and 2100.  
� E[WUeme Wind/DXVW: MediXm cXUUenWl\, MediXm±High b\ 2050, and High b\ 2100.  

Risk ResXlWs SXmmar\  

The climaWe UiVk maWUi[ cRmbining ha]aUd likelihRRd and imSacW VeYeUiW\ VhRZV WhaW Whe higheVW 
UiVkV (High WR VeU\ High) cRncenWUaWe in ZaWeU VecXUiW\, mRbiliW\ V\VWemV, ecRnRmic acWiYiW\ 
aUeaV, and YXlneUable SRSXlaWiRn gURXSV. Ke\ findingV fURm Whe UiVk WableV inclXde:  

� E[WUeme HeaW SURdXceV High UiVkV fRU ZaWeU and ZaVWeZaWeU managemenW, WUanVSRUW 
and mRbiliW\, eneUg\, ecRnRmic infUaVWUXcWXUe, VRcial infUaVWUXcWXUe, emeUgenc\ 
VeUYiceV, XUban UeVidenWV, YXlneUable gURXSV, XUban infUaVWUXcWXUe, and 
SeUiXUban/AgUicXlWXUe V\VWemV.  
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� PlXYial FlRRding SURdXceV VeU\ High UiVkV acURVV mRVW infUaVWUXcWXUe and SRSXlaWiRn 
caWegRUieV, inclXding ZaWeU and ZaVWeZaWeU managemenW, VRlid ZaVWe, WUanVSRUW, 
eneUg\, maUkeWV/ecRnRmic infUaVWUXcWXUe, and VeWWlemenWV in lRZ-l\ing SRRUl\ dUained 
aUeaV.  

� FlXYial FlRRding SURdXceV VeU\ High UiVkV fRU cUiWical VeUYiceV and liYelihRRdV, 
eVSeciall\ ZheUe dUainage RXWfallV, URadV/bUidgeV, and VeWWlemenWV inWeUacW ZiWh 
UiYeUine d\namicV.  

� DURXghW SURdXceV VeU\ High UiVkV fRU ZaWeU and ZaVWeZaWeU managemenW, ecRnRmic 
infUaVWUXcWXUe, VRcial VeUYiceV, emeUgenc\ VeUYiceV, SRSXlaWiRnV, XUban gUeen aVVeWV, 
and SeUi-XUban SURdXcWiRn V\VWemV.  

� E[WUeme Wind and DXVW SWRUmV geneUaWe High WR VeU\ High UiVkV SaUWicXlaUl\ fRU eneUg\ 
infUaVWUXcWXUe, WUanVSRUW, VRlid ZaVWe managemenW, ecRnRmic infUaVWUXcWXUe, XUban 
UeVidenWV, infRUmal VeWWlemenWV, YXlneUable gURXSV, and SeUi-XUban/agUicXlWXUal 
V\VWemV.  

PopXlaWions and AsseWs MosW aW Risk  

The aVVeVVmenW idenWifieV Whe fRllRZing aV mRVW e[SRVed and YXlneUable:  

� InfRUmal VeWWlemenWV and UiSaUian cRmmXniWieV (high e[SRVXUe WR flRRdV, SRRU hRXVing 
TXaliW\, limiWed dUainage, limiWed adaSWiYe caSaciW\). PaUWicXlaUl\ in MabaWani and BXlla 
MS\a AUeaV.  

� UUban UeVidenWV in denVe aUeaV (e.g., Wabera, BXlla Pesa, BXlla Mp\a) facing heaW 
VWUeVV, flRRding, and VeUYice diVUXSWiRn.  

� VXlneUable and maUginali]ed gURXSV inclXding eldeUl\ SeUVRnV, childUen, SUegnanW 
ZRmen, SeUVRnV ZiWh diVabiliWieV, and lRZ-incRme hRXVehRldV.  

� CUiWical infUaVWUXcWXUe and VeUYiceV, eVSeciall\:  
o WaWeU VXSSl\ and bRUehRle-deSendenW V\VWemV- YXlneUable WR dURXghW and 

cRnWaminaWiRn dXUing flRRdV.  
o SWRUmZaWeU dUainage neWZRUkV -cRnVWUained b\ XndeU Vi]ing, blRckage, and 

limiWed mainWenance caSaciW\, eVSeciall\ in Whe IViRlR XUban cRUe.   
o TUanVSRUW cRUUidRUV and cURVVingV- inclXding flRRd-SURne inWeUnal URadV and 

UiYeU cURVVingV cUiWical fRU lRcal mRbiliW\ i.e KXla maZe aUea bUidge, Kambi bXlle 
bUidge and DaUaja FakiU aUeaV.  

o EneUg\ diVWUibXWiRn V\VWemV- YXlneUable WR Zind damage, dXVW accXmXlaWiRn, 
and flRRd-UelaWed RXWageV.  

o MaUkeWV and ecRnRmic hXbV- highl\ VenViWiYe WR flRRdV, heaW e[SRVXUe, and 
dXVW/Zind diVUXSWiRnV InclXding Whe RSen aiU maUkeW (VRkR mjinga)  

Trends Likel\ Wo InWensif\ in Whe FXWXre  

The fRllRZing WUendV aUe e[SecWed WR incUeaVe climaWe UiVkV RYeU Wime:  

� RiVing WemSeUaWXUeV incUeaVing heaW VWUeVV, UedXcing WheUmal UecRYeU\, and incUeaVing 
cRRling demand.  

� HigheU Uainfall inWenViW\ eYenWV incUeaVing XUban flaVh flRRd fUeTXenc\ eYen ZheUe 
annXal Uainfall WRWalV Uemain XnceUWain.  

� USVWUeam-dRZnVWUeam RiYeU d\namicV incUeaVing Whe XnSUedicWabiliW\ Rf flXYial 
flRRding in IViRlR dXe WR Uainfall in MRXnW Ken\a and LaikiSia caWchmenWV.  

� PeUViVWenW dURXghW c\cleV ZRUVening ZaWeU VcaUciW\, incUeaVing gURXndZaWeU VWUeVV, 
and amSlif\ing liYelihRRd YXlneUabiliW\.  
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� GUeaWeU Zind inWenViW\ and dXVW geneUaWiRn linked WR SURlRnged dU\ cRndiWiRnV, land 
degUadaWiRn, and UedXced YegeWaWiYe cRYeU.  

  
Ke\ TakeaZa\s: WhaW Can Be Done Wo RedXce High Risks  

TR UedXce UiVk leYelV and VWUengWhen UeVilience, Whe aVVeVVmenW SUiRUiWi]eV inWegUaWed and 
ShaVed acWiRnV:  

� ImSURYe VWRUmZaWeU managemenW WhURXgh URXWine deVilWing, ZaVWe cRnWURl (WUaVh WUaSV), 
and dUainage caSaciW\ XSgUadeV in flRRd hRWVSRWV ZiWhin iViRlR WRZn SaUWicXlaUl\ aURXnd 
MRWi Pla]a RRad, LandmaUk aUea alRng TRZn TUeaVXU\ RRad.  

� SWUengWhen ZaWeU VecXUiW\ WhURXgh e[Sanded and diYeUVified VXSSl\ (bRUehRleV, 
VWRUage, UeXVe), VRlaU SXmSing, leakage cRnWURl, and SURWecWiRn Rf inWake SRinWV dXUing 
flRRdV.  

� Enhance VRlid ZaVWe managemenW WR UedXce dUainage blRckage and flRRd 
cRmSRXnding, imSURYe cRllecWiRn cRYeUage, eVWabliVh aggUegaWiRn SRinWV, and 
SURgUeVV WRZaUd engineeUed diVSRVal ViWe in NgaUemaUa, bXUaW ZaUd and ciUcXlaU 
ecRnRm\ V\VWemV.   

� ClimaWe-SURRf mRbiliW\ and acceVV b\ XSgUading flRRd-SURne URad VecWiRnV, imSURYing 
cXlYeUWV/bUidgeV(Safi-eVWaWe SUiVRn faUm), and inWegUaWing heaW-Vhade meaVXUeV fRU 
SedeVWUianV and WUanVSRUW nRdeV WhURXgh XUban gUeening SURjecWV.  

� PURWecW eneUg\ V\VWemV b\ UeinfRUcing lineV, eleYaWing YXlneUable cRmSRnenWV, and 
deSlR\ing diVWUibXWed UeneZable VRlXWiRnV (e.g., mini-gUidV) fRU cUiWical VeUYiceV.  

� RedXce YXlneUabiliW\ in infRUmal VeWWlemenWV WhURXgh incUemenWal XSgUading (dUainage, 
YenWilaWiRn, acceVV), WaUgeWed eaUl\ ZaUning, and Slanned UelRcaWiRn fURm Whe 
higheVWUiVk ]RneV VXch aV BXlla mS\a, Safi eVWaWe and Vhambani aUeaV.  

� PURWecW and UeVWRUe naWXUal bXffeUV inclXding UiSaUian YegeWaWiRn, flRRdSlain 
managemenW, and dURXghW-UeVilienW XUban gUeening XVing naWiYe VSecieV.  

OYeUall, IViRlR MXniciSaliW\ faceV cRmSRXnd and inWenVif\ing climaWe UiVkV dUiYen b\ heaW, 
dURXghW, and flRRd ha]aUdV inWeUacWing ZiWh UaSid XUban gURZWh and VeUYice gaSV. PURacWiYe, 
UiVk-VenViWiYe Slanning and WaUgeWed inYeVWmenWV can VXbVWanWiall\ UedXce VeU\ High UiVkV and 
SURWecW Whe mRVW YXlneUable UeVidenWV Zhile VafegXaUding cUiWical infUaVWUXcWXUe and ecRnRmic 
acWiYiW\.  
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1. CONTEXT  

1.1 ObjecWiYe  

ThiV UUban ClimaWe RiVk PURfile fRU IViRlR CRXnW\, ZiWh a SUimaU\ fRcXV Rn IViRlR MXniciSaliW\, 
VeekV WR SURYide a VWUXcWXUed, eYidence-baVed XndeUVWanding Rf climaWe-UelaWed ha]aUdV, 
YXlneUabiliWieV, and UiVkV affecWing Whe XUban V\VWem. The SURfile iV inWended WR VeUYe aV a 
Wechnical deciViRn-VXSSRUW WRRl fRU cRXnW\ and mXniciSal aXWhRUiWieV in inWegUaWing climaWe UiVk 
cRnVideUaWiRnV inWR VSaWial Slanning, infUaVWUXcWXUe deYelRSmenW, land adminiVWUaWiRn, and 
VecWRUal inYeVWmenWV.  

SSecificall\, Whe RbjecWiYeV Rf WhiV aVVeVVmenW aUe WR:  

I. S\VWemaWicall\ idenWif\ hiVWRUical and emeUging climaWe ha]aUdV affecWing IViRlR 
MXniciSaliW\, inclXding flRRding, dURXghW, e[WUeme heaW, VWURng ZindV, and Uainfall 
YaUiabiliW\.  

II. Anal\]e e[SRVXUe SaWWeUnV Rf SeRSle, infUaVWUXcWXUe, ecRnRmic acWiYiWieV, and 
eVVenWial VeUYiceV WR climaWe ha]aUdV.  

III. AVVeVV VRcial, ecRnRmic, and inVWiWXWiRnal YXlneUabiliW\ acURVV ZaUdV and 
demRgUaShic gURXSV.  

IV. EYalXaWe adaSWiYe caSaciW\ ZiWhin cRXnW\ and mXniciSal V\VWemV, inclXding 
gRYeUnance, infUaVWUXcWXUe, and cRmmXniW\ cRSing mechaniVmV.  

V. PURYide a SUiRUiWi]ed climaWe UiVk maWUi[ WR infRUm Slanning inVWUXmenWV VXch aV Whe 
CRXnW\ InWegUaWed DeYelRSmenW Plan (CIDP), MXniciSal InWegUaWed DeYelRSmenW 
Plan (IDeP), AnnXal DeYelRSmenW PlanV (ADPV), and Whe CRXnW\ SSaWial Plan.  

VI. SWUengWhen inVWiWXWiRnal cRRUdinaWiRn beWZeen cRXnW\ deSaUWmenWV and naWiRnal 
agencieV UeVSRnVible fRU climaWe infRUmaWiRn, diVaVWeU managemenW, and 
enYiURnmenWal UegXlaWiRn.  

The RaSid ClimaWe RiVk AVVeVVmenW aSSURach UelieV Rn e[iVWing VecRndaU\ daWa, GIS-baVed 
VSaWial anal\ViV, VWakehRldeU cRnVXlWaWiRnV, and VecWRU-leYel YXlneUabiliW\ VcUeening. IW iV 
deVigned WR SURYide acWiRnable inVighWV ZiWhin a limiWed WimefUame Zhile la\ing Whe fRXndaWiRn 
fRU mRUe deWailed VecWRUal UiVk mRdelling in fXWXUe ShaVeV.  
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1.2 Urban ConWe[W  

The XUban cRnWe[W Rf IViRlR MXniciSaliW\ iV VhaSed b\ iWV VWUaWegic lRcaWiRn ZiWhin IViRlR CRXnW\ 
in nRUWheUn Ken\a, ZheUe iW fXncWiRnV aV Whe cRXnW\ headTXaUWeUV and SUimaU\ XUban cenWeU 
alRng Whe A2 WUanVSRUW cRUUidRU  

1.2.1 Geographic Area  

The mXniciSaliW\ lieV 
aSSUR[imaWel\ 285 
kilRmeWeUV nRUWh Rf NaiURbi 
alRng Whe A2 highZa\, 
Zhich cRnnecWV cenWUal 
Ken\a WR nRUWheUn Ken\a 
and EWhiRSia.  

The cRXnW\ cRYeUV 
aSSUR[imaWel\ 25,336 
VTXaUe kilRmeWUeV and iV 
chaUacWeUi]ed b\ aUid and 
Vemi-aUid landV (ASALV). 
HRZeYeU, Whe mXniciSal 
aUea iWVelf RccXSieV 
aSSUR[imaWel\ 40 VTXaUe 
kilRmeWUeV a UelaWiYel\  
MAP 1 GeRgUaSKLc CRQWe[W 

 Vmall  bXW  VWUaWegicall\ VignificanW fRRWSUinW ZiWhin WhiV YaVW landVcaSe. The WRZn iV 
ViWXaWed aW Whe cRnflXence Rf VeYeUal VeaVRnal and SeUennial UiYeUV, nRWabl\ Whe IViRlR RiYeU, 
making iW h\dURlRgicall\ VenViWiYe.  

1.2.1.1 Topograph\ and Drainage  

The mXniciSaliW\ iV geneUall\ flaW WR genWl\ XndXlaWing, ZiWh lRZ-l\ing aUeaV adjacenW WR 
UiYeUbankV and VeaVRnal dUainage channelV. TheVe lRZ-
l\ing aUeaV aUe SaUWicXlaUl\ SURne WR flaVh flRRding dXUing 
inWenVe Uainfall eYenWV. SXUface UXnRff iV RfWen UaSid dXe WR 
VSaUVe YegeWaWiRn cRYeU and cRmSacWed VRilV, incUeaVing 
Whe UiVk Rf XUban flRRding.  

The h\dURlRgical d\namicV Rf Whe EZaVR N\iUR BaVin 
VignificanWl\ inflXence flRRd UiVk SaWWeUnV. DXUing heaY\ 
Uainfall XSVWUeam in MRXnW Ken\a and LaikiSia UegiRnV, 
dRZnVWUeam flRRding ma\ RccXU in IViRlR eYen Zhen 
lRcal Uainfall iV minimal. ThiV XSVWUeam-dRZnVWUeam 
d\namic incUeaVeV XnceUWainW\ and cRmSlicaWeV eaUl\ 
ZaUning V\VWemV.  

  

  

MAP 2 TRSRgUaSK\ aQd DUaLQage  

 1.2.1.2 COLPaWe CKaUacWeULVWLcV  
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IViRlR e[SeUienceV a Vemi-aUid climaWe chaUacWeUi]ed b\:  

� LRZ and highl\ YaUiable annXal Uainfall (250±400 mm)  

� BimRdal Uainfall SaWWeUn (MaUch±Ma\ and OcWRbeU±DecembeU)  

� High inWeU-annXal Uainfall YaUiabiliW\  

� FUeTXenW dU\ VSellV and SURlRnged dURXghW SeUiRdV  

� High da\Wime WemSeUaWXUeV RfWen e[ceeding 30±35�C  

RecenW WUendV indicaWe:  

� IncUeaVed fUeTXenc\ Rf inWenVe Uainfall eYenWV leading WR flaVh flRRdV.  

� RiVing aYeUage WemSeUaWXUeV cRnWUibXWing WR heaW VWUeVV.  

� GUeaWeU XnSUedicWabiliW\ in VeaVRnal Uainfall RnVeW and ceVVaWiRn.  

1.2.1.3 SWUaWegLc GeRgUaSKLc IPSRUWaQce  
IViRlR iV cRnVideUed a gaWeZa\ WR nRUWheUn Ken\a and iV VWUaWegicall\ SRViWiRned ZiWhin naWiRnal 
infUaVWUXcWXUe cRUUidRUV, inclXding SURjecWV cRRUdinaWed b\ Whe LAPSSET CRUUidRU 
DeYelRSmenW AXWhRUiW\. The SUeVence Rf IViRlR InWeUnaWiRnal AiUSRUW fXUWheU enhanceV iWV 
VWUaWegic Vignificance.  

ThiV geRgUaShic SRViWiRning incUeaVeV deYelRSmenW SUeVVXUe, XUban e[SanViRn, and land-XVe 
change, WheUeb\ amSlif\ing climaWe UiVk e[SRVXUe.  
1.2.2 GoYernance SWrXcWXre  

IViRlR CRXnW\ RSeUaWeV XndeU 
Ken\a¶V deYRlYed gRYeUnance 
fUameZRUk aV eVWabliVhed b\ Whe 
2010 CRnVWiWXWiRn. The cRXnW\ 
gRYeUnmenW iV UeVSRnVible fRU 
fXncWiRnV inclXding VSaWial 
Slanning, ZaWeU VeUYiceV 
(e[clXding naWiRnal ZaWeU ZRUkV), 
cRXnW\ URadV, healWh VeUYiceV, 
agUicXlWXUe, and enYiURnmenWal 
managemenW.  

1.2.2.1 CRXQW\ E[ecXWLYe SWUXcWXUe  
  

The e[ecXWiYe aUm cRnViVWV Rf:  

� The GRYeUnRU  

� The DeSXW\ GRYeUnRU  

� CRXnW\ E[ecXWiYe CRmmiWWee 
MembeUV (CECV)  

� Chief OfficeUV  

� Technical diUecWRUaWeV  
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ClimaWe UiVk managemenW fXncWiRnV aUe diVWUibXWed acURVV VeYeUal deSaUWmenWV:  

  
� IViRlR MXniciSaliW\  

� LandV, Ph\Vical Planning and UUban DeYelRSmenW  

� WaWeU, IUUigaWiRn and EnYiURnmenW  

� RRadV, TUanVSRUW and PXblic WRUkV  

� HealWh SeUYiceV  

� TUade and CRRSeUaWiYe DeYelRSmenW  

1.2.2.2 MXQLcLSaO GRYeUQaQce  
IViRlR MXniciSaliW\ iV gRYeUned b\ a MXniciSal BRaUd XndeU Whe UUban AUeaV and CiWieV AcW. 
The BRaUd RYeUVeeV mXniciSal Slanning, VeUYice deliYeU\ cRRUdinaWiRn, and infUaVWUXcWXUe 
deYelRSmenW. The MXniciSal ManageU headV da\-WR-da\ adminiVWUaWiRn.  

Planning inVWUXmenWV UeleYanW WR climaWe UiVk inclXde:  

� CRXnW\ InWegUaWed DeYelRSmenW Plan (CIDP)  

� CRXnW\ SSaWial Plan  

� MXniciSal InWegUaWed DeYelRSmenW Plan (IDeP)  

� AnnXal DeYelRSmenW PlanV  

� SecWRUal VWUaWegic SlanV  

1.2.2.3 NaWLRQaO-LeYeO CRRUdLQaWLRQ  
ClimaWe and enYiURnmenWal gRYeUnance inYRlYe cRllabRUaWiRn ZiWh naWiRnal inVWiWXWiRnV VXch aV: 

• Ken\a MeWeRURlRgical DeSaUWmenW (climaWe daWa and fRUecaVWV)  

� NaWiRnal DURXghW ManagemenW AXWhRUiW\ (dURXghW eaUl\ ZaUning and UeVilience 
SURgUamming)  

� NaWiRnal EnYiURnmenW ManagemenW AXWhRUiW\ (enYiURnmenWal cRmSliance and imSacW 
aVVeVVmenW)  

InVWiWXWiRnal cRRUdinaWiRn UemainV a challenge dXe WR RYeUlaSSing mandaWeV, limiWed Wechnical 
caSaciW\, and UeVRXUce cRnVWUainWV.  

    
1.2.3 Socio-Economic ConWe[W  
IViRlR MXniciSaliW\ haV e[SeUienced UaSid demRgUaShic gURZWh dUiYen b\ UXUal-XUban migUaWiRn, 
infUaVWUXcWXUe e[SecWaWiRnV, and e[SanViRn Rf WUade neWZRUkV.  

1.2.3.1 PRSXOaWLRQ SWUXcWXUe  
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The MXniciSaliW\ e[hibiWV a SUedRminanWl\ \RXWhfXl demRgUaShic VWUXcWXUe chaUacWeUi]ed b\ a 
bURad SRSXlaWiRn baVe and declining age cRhRUWV aW higheU ageV. UndeU a high-gURZWh VcenaUiR 
Rf 10% annXal incUeaVe, Whe mXniciSaliW\ Zill e[SeUience e[SRnenWial SRSXlaWiRn e[SanViRn b\ 
2050, inWenVif\ing SUeVVXUe Rn infUaVWUXcWXUe, hRXVing, emSlR\menW, ZaWeU UeVRXUceV, and 
climaWe UeVilience V\VWemV. The SeUViVWence Rf a \RXWh-dRminaWed VWUXcWXUe SUeVenWV bRWh an 
RSSRUWXniW\ fRU demRgUaShic diYidend and a VignificanW gRYeUnance challenge if emSlR\menW 
cUeaWiRn and XUban Slanning dR nRW keeS Sace ZiWh SRSXlaWiRn gURZWh.  
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AccRUding WR Whe 2019 CenVXV, IViRlR CRXnW\ haV aSSUR[imaWel\ 268,000 UeVidenWV, ZiWh a 
VignificanW SURSRUWiRn UeViding in and aURXnd Whe mXniciSal aUea. The SRSXlaWiRn VWUXcWXUe iV 
\RXWhfXl, ZiWh a high deSendenc\ UaWiR.  

UUban gURZWh iV chaUacWeUi]ed b\:  

� E[SanViRn Rf infRUmal VeWWlemenWV  

� IncUeaVing land VXbdiYiViRn  

� RiVing demand fRU hRXVing  

� GURZWh Rf SeUi-XUban VeWWlemenWV  

1.2.3.2 VXOQeUabOe PRSXOaWLRQV Ke\ 
YXlneUable gURXSV inclXde:  

� InfRUmal VeWWlemenW UeVidenWV in flRRd-SURne ]RneV i.e MabaWani, BXlla SeVa, MaiVha BRUa 
aUeaV  

� WRmen-headed hRXVehRldV  

� YRXWh engaged in infRUmal emSlR\menW  

� PaVWRUaliVWV WUanViWiRning WR XUban liYelihRRdV in Vhambani, BXlla dakah and LMD   

� PeUVRnV ZiWh diVabiliWieV  

� EldeUl\ SRSXlaWiRnV e[SRVed WR heaW VWUeVV  

1.2.3.3 SRcLaO SeUYLceV aQd IQfUaVWUXcWXUe GaSV  
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� LimiWed VeZeUage cRYeUage  

� InadeTXaWe VWRUmZaWeU dUainage V\VWemV  

� WaWeU VhRUWageV dXUing SURlRnged dURXghW  

� OYeUVWUeWched healWh faciliWieV dXUing climaWe VhRckV  

� PRRU URad acceVVibiliW\ dXUing heaY\ Uainfall  

ClimaWe UiVkV e[aceUbaWe e[iVWing VRciR-ecRnRmic ineTXaliWieV. FlRRd eYenWV diVSURSRUWiRnaWel\ 
affecW lRZ-incRme hRXVehRldV lRcaWed alRng UiSaUian UeVeUYeV and VeaVRnal ZaWeUZa\V.  

1.2.4 Economic ConWe[W  
IViRlR¶V ecRnRm\ iV SUimaUil\ dUiYen b\:  

� LiYeVWRck WUade and SaVWRUaliVm  

� ReWail and ZhRleVale WUade  

� PXblic adminiVWUaWiRn  

� TUanVSRUW and lRgiVWicV VeUYiceV  

� InfRUmal VecWRU acWiYiWieV  

1.2.4.1COLPaWe SeQVLWLYLW\ Rf Ke\ SecWRUV  
  

LiYesWock SecWor  
Highl\ VenViWiYe WR dURXghW, SaVWXUe degUadaWiRn, and ZaWeU VcaUciW\. HeaW VWUeVV affecWV liYeVWRck 
SURdXcWiYiW\ and incUeaVeV mRUWaliW\ UaWeV.  

Trade and Commerce  
FlRRding diVUXSWV maUkeW acWiYiWieV, damageV gRRdV, and UeVWUicWV mRbiliW\ alRng majRU WUanVSRUW 
cRUUidRUV.  

TransporW SecWor  
RRadV and bUidgeV aUe YXlneUable WR ZaVhRXWV and eURViRn dXUing heaY\ Uainfall eYenWV. PRRU 
dUainage deVign incUeaVeV infUaVWUXcWXUe deWeUiRUaWiRn.  

Informal Econom\  
SWUeeW YendRUV and Vmall WUadeUV RSeUaWe in RSen-aiU maUkeWV ZiWh limiWed VhelWeU fURm e[WUeme 
heaW RU Uainfall.  

PURjecWed ecRnRmic gURZWh linked WR naWiRnal infUaVWUXcWXUe cRUUidRUV incUeaVeV aVVeW e[SRVXUe 
in ha]aUd-SURne aUeaV XnleVV UiVk-VenViWiYe land-XVe Slanning iV imSlemenWed.  
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1.2.5 Land-Use ConWe[W  
Land XVe ZiWhin IViRlR MXniciSaliW\ 
UeflecWV UaSid XUbani]aWiRn ZiWhRXW 
fXll\ inWegUaWed VSaWial cRnWURlV.  

1.2.5.1 CXUUeQW LaQd UVe PaWWeUQV • 
 High-denViW\ UeVidenWial (fRUmal 

and infRUmal)  

� CRmmeUcial cRUe (WabeUa)  

� InVWiWXWiRnal  land  (VchRRlV,  
hRVSiWalV, gRYeUnmenW RfficeV)  

� TUanVSRUW cRUUidRUV  

� RiYeUine agUicXlWXUe  

� OSen gUa]ing and SeUi-XUban land  

1.2.5.2 LaQd-UVe PUeVVXUeV  
� EncURachmenW inWR UiSaUian UeVeUYeV  

� InfRUmal  VXbdiYiViRn 
 ZiWhRXW SURSeU Slanning aSSURYalV I.e 
in checheleVi and kambi gaUba  

� SeWWlemenW e[SanViRn inWR 
flRRdSURne lRZlandV I,e in Vhambani and 
maiVha bRUa.  

MAP 3 IVLROR MXQLcLSaOLW\ LaQd UVe 
POaQ  •  RedXcWiRn Rf naWXUal 
YegeWaWiRn cRYeU  

� IncUeaVing imSeUYiRXV VXUfaceV cRnWUibXWing WR UXnRff ZiWhin iViRlR WRZn, TXllX URba and 
KiZanjani aUeaV UeVXlWing fURm infUaVWUXcWXUal deYelRSmenW.  

1.2.5.3 COLPaWe-ReOeYaQW LaQd-UVe RLVNV  
� SeWWlemenWV alRng Whe IViRlR RiYeU face UecXUUenW flRRding.  

� InfRUmal dUainage channelV aUe RbVWUXcWed b\ VRlid ZaVWe.  

� UUban heaW inWenVifieV dXe WR limiWed gUeen VSaceV.  

� RRad embankmenWV diVUXSW naWXUal ZaWeU flRZ, incUeaVing flRRd SRRling.  

FXWXUe XUban e[SanViRn, if nRW gXided b\ climaWe-infRUmed VSaWial Slanning, ma\ VignificanWl\ 
incUeaVe e[SRVXUe WR bRWh flRRding and heaW VWUeVV.  

  

    
1.3 Ke\ SWakeholders and InclXsiYeness  

The SUeSaUaWiRn Rf WhiV RaSid ClimaWe RiVk AVVeVVmenW adRSWV a SaUWiciSaWRU\ and inclXViYe 
aSSURach WR enVXUe WhaW diYeUVe YRiceV and YXlneUable gURXSV aUe UeSUeVenWed.  
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1.3.1SWakeholder EngagemenW MeWhods  
� Technical ZRUkVhRSV ZiWh cRXnW\ deSaUWmenWV  

� WaUd-leYel SXblic SaUWiciSaWiRn fRUXmV  

� Ke\ infRUmanW inWeUYieZV  

� GIS SaUWiciSaWRU\ maSSing VeVViRnV  

� ValidaWiRn meeWingV ZiWh cRmmXniW\ UeSUeVenWaWiYeV  

� SecWRU-VSecific cRnVXlWaWiRnV (ZaWeU, healWh, liYeVWRck, WUade)  

1.3.2 InclXsiYeness Principles  
� GendeU-UeVSRnViYe engagemenW  

� YRXWh inclXViRn  

� ReSUeVenWaWiRn Rf infRUmal VeWWlemenW UeVidenWV  

� InclXViRn Rf SaVWRUaliVW YRiceV  

� EngagemenW ZiWh SUiYaWe VecWRU acWRUV  

� CRllabRUaWiRn ZiWh naWiRnal Wechnical agencieV  

SWakehRldeU maSSing idenWifieV inflXence-inWeUeVW d\namicV WR gXide engagemenW inWenViW\ and 
cRmmXnicaWiRn VWUaWegieV.  

  

SWakeholder Mapping QXadranW maWri[ represenWaWion   

  High InflXence  LoZ InflXence  

High  
InWeresW  

CRXnW\ GRYeUnmenW, MXniciSal BRaUd,  
NDMA, KMD  

CRmmXniW\ gURXSV, WUadeUV, 
SaVWRUaliVWV  

LoZ  
InWeresW  

NaWiRnal UegXlaWRUV, inYeVWRUV  PeUiSheUal YendRUV, abVenWee 
landRZneUV  
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2.0 HAZARD ASSESSMENT  
ClimaWe ha]aUdV in IViRlR MXniciSaliW\ aUe VhaSed b\ iWV Vemi-aUid climaWe, UiYeUine VeWWing, 
UaSid XUbani]aWiRn, and incUeaVing climaWe YaUiabiliW\. The mXniciSaliW\ iV SaUWicXlaUl\ e[SRVed 
WR h\dUR-meWeRURlRgical ha]aUdV dXe WR iWV lRcaWiRn alRng Whe EZaVR N\iUR RiYeU baVin and iWV 
e[Sanding VeWWlemenW fRRWSUinW inWR lRZ-l\ing and SRRUl\ dUained aUeaV. ThiV VecWiRn idenWifieV, 
VcUeenV, and chaUacWeUi]eV Whe mRVW UeleYanW climaWe ha]aUdV affecWing Whe mXniciSaliW\ and 
aVVeVVeV WheiU cXUUenW and SURjecWed VeYeUiW\ XndeU diffeUenW climaWe VcenaUiRV.  

2.1 Ke\ ClimaWe Ha]ards  

A ha]aUd VcUeening e[eUciVe ZaV cRndXcWed XVing hiVWRUical UecRUdV, VWakehRldeU 
cRnVXlWaWiRnV, and UeYieZ Rf climaWe daWa fURm Whe Ken\a MeWeRURlRgical DeSaUWmenW and 
dURXghW eaUl\ ZaUning UeSRUWV fURm Whe NaWiRnal DURXghW ManagemenW AXWhRUiW\.  

BaVed Rn likelihRRd, imSacW magniWXde, and UeleYance WR XUban V\VWemV, fiYe ke\ ha]ards 
ZeUe VelecWed:  

1. E[WUeme HeaW  

2. PlXYial (UUban/FlaVh) FlRRding  

3. FlXYial (RiYeU) FlRRding  

4. DURXghW (MeWeRURlRgical & H\dURlRgical)  

5. E[WUeme Wind and DXVW SWRUmV  

  

 2.1.1 Ha]ard Screening ± Isiolo MXnicipaliW\  
Ha]aUd  Ha]aUd  

Likel\  
(Y/N)  
  

SignificanW  
ImSacW (Y/N)  

  

High  
PUiRUiW\  
(Y/N)  
  

Ke\  
Ha]aUd  
(Y/N)  
  

HeaW SWUeVV      

AYerage sXrface WemperaWXre 
increase  

Y  Y  Y  Y  

E[Wreme heaW  Y  Y  Y  Y  

Cold SWress  N  N  N  N  

E[Wreme cold  N  
  

N  
  

N  
  

N  
  

FlRRding      

Changes in precipiWaWion 
paWWerns  

Y  Y  Y  Y  

PlXYial (flash/Xrban flooding)  Y  Y  Y  Y  
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FlXYial (riYer flooding)  Y  Y  Y  Y  

Sea leYel rise  N  N  N  N  

CoasWal flooding  N  N  N  N  

WaWerlogging  Y  
  

Y  
  

Y  
  

Y  
  

WaWeU SWUeVV      

DroXghW  
(meWeorological/h\drological)  

Y  Y  Y  Y  

GroXndZaWer salini]aWion  N  
  

LRZ  
  

N  
  

N  
  

WildfiUe      

Wildfires & bXshfires  N  
  

LRZ  
  

LRZ  
  

N  
  

SWRUmV      

E[Wreme Zind  Y  Y  MediXm  Y  

Tropical c\clones  N  N  N  N  

dXsW sWorms  Y  
  

MediXm  
  

MediXm  
  

Y  
  

MaVV MRYemenW      

Landslides  N  N  N  N  

GXll\ erosion  Y  
  

MediXm  
  

MediXm  
  

N  
  

GeRSh\Vical      

EarWhqXakes  LRZ  MediXm  LRZ  N  

  

2.1.2 JXsWificaWion of SelecWed Ke\ Ha]ards  
E[Wreme HeaW: IncUeaVing WemSeUaWXUe WUendV, high XUban heaW e[SRVXUe, limiWed gUeen cRYeU, 
and YXlneUable SRSXlaWiRnV make heaW VWUeVV a majRU cRnceUn.  

PlXYial Flooding: PRRU dUainage infUaVWUXcWXUe and high-inWenViW\ Uainfall eYenWV caXVe 
fUeTXenW XUban flRRding, SaUWicXlaUl\ in WabeUa, BXlla PeVa, and BXlla MS\a.  

FlXYial Flooding: OYeUflRZ Rf Whe IViRlR RiYeU dXUing XSVWUeam heaY\ Uainfall leadV WR 
UecXUUenW inXndaWiRn Rf UiSaUian VeWWlemenWV in maiVha bRUa and Vhambani.  

DroXghW: PeUViVWenW Uainfall YaUiabiliW\ VeYeUel\ imSacWV ZaWeU VXSSl\, liYeVWRck SURdXcWiYiW\, 
and liYelihRRdV.  
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E[Wreme Wind & DXsW SWorms: DU\ VeaVRn ZindV damage lighW VWUXcWXUeV, incUeaVe 
UeVSiUaWRU\ illneVVeV, and e[aceUbaWe VRil eURViRn.  

    
2.2 ClimaWe IndicaWors and Ha]ard Thresholds  

The fRllRZing indicaWRUV ZeUe VelecWed WR TXanWif\ ha]aUd leYelV. 2.2.1 
ClimaWe IndicaWors and Thresholds  
Ke\  
Ha]aUd  

ClimaWe IndicaWRU  DaWa SRXUce  LRZ  MediXm  High  

E[Wreme  
HeaW  

NXmbeU Rf da\V >  
35�C SeU \eaU  

Ken\a  
MeWeRURlRgical  
DeSaUWmenW  

<30 
da\V  

30±60 
da\V  

>60 da\V  

PlXYial  
Flooding  

Dail\ Uainfall 
inWenViW\ (mm/da\)  

KMD Uainfall 
VWaWiRnV  

<40 mm  40±70 mm  >70 mm  

FlXYial  
Flooding  

RiYeU diVchaUge 
leYel (mñ/V)  

BaVin h\dURlRgical 
daWa  

BankfXll  10% 
abRYe  
bankfXll  

20%+ 
abRYe  
bankfXll  

DroXghW  SWandaUdi]ed  
PUeciSiWaWiRn  
Inde[ (SPI)  

NaWiRnal DURXghW  
ManagemenW  
AXWhRUiW\  

-0.5 WR - 
1  

-1 WR -1.5  < -1.5  

E[Wreme  
Wind  

Ma[imXm Zind 
VSeed (km/h)  

KMD  <40 
km/h  

40±60 
km/h  

>60 km/h  

  

2.3 CXrrenW Ha]ard LeYels and ClimaWe ProjecWions  

2.3.1 HisWorical Trends  
OYeU Whe SaVW WhUee decadeV, IViRlR MXniciSaliW\ haV e[SeUienced:  

� IncUeaVing fUeTXenc\ Rf high-inWenViW\ Uainfall eYenWV.  

� MRUe SURlRnged dU\ VSellV beWZeen Uain\ VeaVRnV.  

� GUadXal incUeaVe in mean annXal WemSeUaWXUe.  

� RecXUUenW dURXghW c\cleV (aSSUR[imaWel\ eYeU\ 2±3 \eaUV).  

� SeYeUe flRRd eYenWV linked WR El NixR \eaUV.  

HeaW WUendV indicaWe UiVing nighWWime minimXm WemSeUaWXUeV, UedXcing WheUmal UecRYeU\ and 
incUeaVing healWh UiVkV. Rainfall WUendV VhRZ gUeaWeU YaUiabiliW\ UaWheU Whan cRnViVWenW 
incUeaVeV in WRWal Uainfall.  
ClimaWe SURjecWiRnV XndeU SSP2-4.5 (mRdeUaWe emiVViRnV) and SSP5-8.5 (high emiVViRnV) 
indicaWe:  

� CRnWinXed WemSeUaWXUe UiVe Rf 1.5±3.5�C b\ 2050.  
� IncUeaVed Uainfall inWenViW\ deVSiWe XnceUWain WRWal annXal Uainfall.  
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� MRUe e[WUeme dURXghW c\cleV.  
� AmSlified h\dURlRgical YaUiabiliW\.  

  
2.3.2 CXrrenW and FXWXre Ha]ard LeYels ± Isiolo MXnicipaliW\  
Ha]ard  CXrrenW  

(Baseline)  
2050 SSP2- 
4.5  

2050  
SSP5-8.5  

2100  
SSP2-4.5  

2100  
SSP5-8.5  

E[Wreme HeaW  MediXm  High  High  High  High  

PlXYial  
Flooding  

MediXm  High  High  High  High  

FlXYial  
Flooding  

MediXm  High  High  High  High  

DroXghW  High  High  High  High  High  

E[Wreme  
Wind/DXsW  

MediXm  MediXm  High  High  High  

  

2.3.3 InWerpreWaWion of Ha]ard LeYels  
LeYel  InWeUSUeWaWiRn  

High  Ha]aUd eYenWV likel\ WR RccXU ZiWh high fUeTXenc\ and/RU inWenViW\  

MediXm  Ha]aUd eYenWV likel\ WR RccXU ZiWh mRdeUaWe fUeTXenc\ and/RU inWenViW\  

LoZ  Ha]aUd eYenWV likel\ WR RccXU ZiWh lRZ fUeTXenc\ and/RU inWenViW\  

B\ 2050 XndeU high emiVViRnV, e[WUeme heaW and dURXghW aUe e[SecWed WR Ueach YeU\ high 
leYelV, VignificanWl\ affecWing ZaWeU V\VWemV and SXblic healWh. FlRRd inWenViW\ iV SURjecWed WR 
incUeaVe dXe WR e[WUeme Uainfall eYenWV.  

  

  

  

    
2.4 CXrrenW and FXWXre Ha]ard ImpacW Areas  

2.4.1. E[Wreme HeaW ImpacW Areas  
� High-denViW\ VeWWlemenWV in WabeUa and BXlla PeVa  

� InfRUmal hRXVing ZiWh cRUUXgaWed iURn URRfing in MabaWini aUea  

� MaUkeW aUeaV and bXV SaUkV (VRkR mjinga, WeVWgaWe)   

� AUeaV ZiWh limiWed WUee cRYeU eVSeciall\ ZiWhin Whe iViRlR UUban cRUe.   
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2.4.2. PlXYial Flooding ImpacW Areas  
� PRRUl\ dUained VecWiRnV Rf WabeUa CBD  

� PRRUl\ DUained aUeaV NeaU SUiVRn FaUm in BXlla PeVa aUea.  

� InfRUmal VeWWlemenWV in BXlla MS\a, mabaWini and   

� RRad inWeUVecWiRnV ZiWh blRcked cXlYeUWV  

� LRZ-l\ing UeVidenWial SlRWV  

2.4.3. FlXYial Flooding ImpacW Areas  
� RiSaUian VeWWlemenWV alRng IViRlR RiYeU  

� RiYeUine agUicXlWXUal ]RneV  

� BUidgeV and lRZ-ZaWeU cURVVingV alRng iViRlR UiYeU SaUWicXlaUl\ in MaiVha BRUa and 
Shambani aUeaV   

2.4.4. DroXghW ImpacW Areas  
� PeUi-XUban liYeVWRck ]RneV (BXUaW ZaUd) SaUWicXlaUl\ in LMD and Vhambani.  

� BRUehRle-deSendenW neighbRUhRRdV in checheleVi and Kambi gaUba.  

� WaWeU WUXcking VXSSl\ chainV in Vhambani and MZanga]a.  

2.4.5. E[Wreme Wind ImpacW Areas  
� TemSRUaU\ and Vemi-SeUmanenW hRXVing  
� OSen maUkeWV   
� CRnVWUXcWiRn ]RneV •  IViRlR TRZn ± UUban cRUe.  

  
2.4.6 Ha]ard OYerlap Zones  
AUeaV alRng UiSaUian cRUUidRUV face cRmbined flRRd and heaW UiVkV. InfRUmal VeWWlemenWV face 
cRmSRXnd UiVkV Rf:  

� FlRRd damage  
� HeaW VWUeVV  
� WaWeU VcaUciW\  
� Wind damage  

TheVe RYeUlaSSing ha]aUdV incUeaVe YXlneUabiliW\ and UedXce UecRYeU\ caSaciW\.  
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3. 0 EXPOSURE & VULNERABILITY ASSESSMENT  

This secWion eYalXaWes hoZ climaWe ha]ards inWeracW ZiWh Xrban s\sWems in Isiolo MXnicipaliW\ 
b\ e[amining e[posXre (ZhaW lies ZiWhin ha]ard fooWprinWs) and YXlnerabiliW\ (hoZ sensiWiYe 
and adapWiYe Whose elemenWs are). The anal\sis considers ph\sical infrasWrXcWXre, popXlaWions, 
economic s\sWems, and naWXral asseWs. E[posXre is spaWiall\ assessed Xsing Zard-leYel ha]ard 
oYerla\s, Zhile YXlnerabiliW\ reflecWs sWrXcWXral inWegriW\, socio-economic condiWions, 
goYernance capaciW\, and serYice reliabiliW\.  

  
3.1 Urban ElemenWs InYenWor\ ± Isiolo MXnicipaliW\  

3.1.1 Urban ElemenWs InYenWor\  
CaWegor\  SXbcaWegor\  InclXded  GIS in 

RCRA  AYailable  
DescripWion  

SWormZaWer 
Drainage  

  

Drainage conYe\ance 
neWZork  

Y  ParWial  Open 
channels in 
Wabera & 
BXlla Pesa; 
limiWed 
cXlYerWs; 
mosWl\ 
Xndersi]ed 
and Xnlined  

 SWormZaWer sWorage  Y  No  No 
engineered 
reWenWion 
ponds; 
naWXral 
depressions 
acW as 
Wemporar\ 
sWorage  

WaWer &  
WasWeZaWer  
  

GroXndZaWer 
absWracWion  

Y  Yes  Boreholes in 
BXraW & 
periXrban 
Zards 
sXppl\ing 
WoZn ZaWer  

  

WaWer sXppl\ neWZorks  Y  ParWial  Piped 
disWribXWion 
in CBD; 
limiWed 
coYerage in 
informal 
areas  



IViRlR MXniciSaliW\ RaSid ClimaWe RiVk aVVeVVmenW - 2025  

Page _ 16   
  

  

SeZer neWZorks  Y  No  Minimal 
seZer 
coYerage; 
reliance on 
sepWic Wanks  

 WasWeZaWer WreaWmenW  Y  No  No major 
cenWrali]ed 
WWTP; 
locali]ed 
sepWic 
s\sWems  

Solid WasWe  
  

DXmp siWes  Y  Yes  Open 
dXmping 
areas near 
WoZn 
peripher\  

 CollecWion fleeW  Y  No  LimiWed 
mXnicipal 
WrXcks  

TransporW  
  

Road neWZorks  Y  Yes  A2 highZa\; 
inWernal 
graYel roads; 
flood-prone 
crossings  

  

Bridges  Y  Yes  RiYer 
crossings 
oYer EZaso 
N\iro RiYer  

 BXs  
parks/Werminals  

Y  Yes  Main bXs 
park in 
Wabera  

Energ\  
  

PoZer lines & 
sXbsWaWions  

Y  ParWial  OYerhead 
lines; 
e[posed 
Wransformers  

 SWreeWlighWing  Y  ParWial  ConcenWraWed 
in CBD  

Economic  
  

MarkeWs  Y  Yes  Isiolo Main 
MarkeW; 
liYesWock 
markeWs  

 Commercial hXbs  Y  Yes  Wabera CBD  
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Social  
  

Schools  Y  Yes  Primar\ & 
secondar\ 
schools 
across Zards  

  

HealWh faciliWies  Y  Yes  Isiolo 
CoXnW\ 
Referral 
HospiWal; 
dispensaries  

 GoYernmenW bXildings  Y  Yes  CoXnW\ HQ, 
mXnicipal 
offices  

Emergenc\    Fire sWaWion  Y  Yes  Single 
sWaWion in 
CBD  

 Police sWaWions  Y  Yes  CenWral 
police sWaWion  

PopXlaWions  
  

Urban residenWs  Y  Yes  Dense CBD 
& peri-Xrban 
seWWlemenWs  

 Informal seWWlemenWs  Y  ParWial  BXlla Mp\a 
& riYerine 
]ones  

NaWXral  
AsseWs    

RiYers & riparian ]ones  Y  Yes  EZaso N\iro 
riparian 
corridor  

  
Urban agricXlWXre  Y  Yes  RiYerine 

farming ploWs  
 Rangelands  Y  Yes  Peri-Xrban 

gra]ing land  
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3.2 E[posXre, VXlnerabiliW\ & ImpacW b\ Ha]ard  

3.2.1 Ha]ard-1: E[Wreme HeaW  
Ke\ ImpacW PaWWern: Urban heaW island + prolonged heaWZaYes  

CaWegor\  E[posXre  E[posXr 
e LeYel  

VXlnerabiliW\  VXlnerabiliW 
\ LeYel  

ImpacW  

Stormwater  
Drainage  

Open concreWe 
channels e[posed 
Wo direcW sXnlighW  

MediXm  SensiWiYiW\: 
Whermal 
cracking; 
eYaporaWion  

MediXm  ModeraWe  

Water  
Supply  

Boreholes & 
Wanks e[posed Wo 
high 
eYapoWranspiraWio 
n  

MediXm  SensiWiYiW\: 
high demand 
sXrge; limiWed 
sWorage  

High  Major  

Transport  AsphalW roads 
sofWen; 
pedesWrians 
e[posed  

High  LimiWed 
shading; no 
heaW-resilienW 
paYemenW  

High  CaWasWrophi 
c  

Energy  Transformers 
oYerheaW  

MediXm  Aging 
infrasWrXcWXre 
; limiWed 
redXndanc\  

High  Major  

Markets  Open-air Wrading 
areas  

High  No shading; 
informal 
sWrXcWXres  

High  CaWasWrophi 
c  

Health  
Facilities  

Increased 
heaWrelaWed illness  

High  LimiWed 
cooling 
capaciW\  

MediXm  Major  

Urban  
Residents  

Dense hoXsing 
ZiWh iron sheeW 
roofs  

High  High  
sensiWiYiW\; 
loZ cooling 
access  

High  CaWasWrophi 
c  

Informal  
Settlements  

Poor YenWilaWion; 
oYercroZding  

High  Ver\ high 
sensiWiYiW\; 
loZ adapWiYe 
capaciW\  

High  CaWasWrophi 
c  

Urban Green  
Infra  

Sparse Wree coYer  LoZ  LimiWed 
irrigaWion  

MediXm  Minor  

Blue  
Infrastructur 
e  

RiYer floZ 
redXces dXring 
heaW  

MediXm  DependenW 
on XpsWream 
rainfall  

High  Major  
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3.2.2 Ha]ard-2: PlXYial (Urban/Flash) Flooding  
Ke\ ImpacW PaWWern: InWense rainfall oYerZhelming drainage  

CaWegor\  E[posXre  E[posXre 
LeYel  

VXlnerabiliW\  VXlnerabiliW\ 
LeYel  

ImpacW  

Stormwater  
Drainage  

Undersi]ed 
cXlYerWs  

LoZ  Blocked b\ 
solid ZasWe  

High  ModeraWe  

Road  
Network  

Flooded 
inWersecWions in 
Wabera  

LoZ  GraYel roads 
easil\ eroded  

High  ModeraWe  

Markets  GroXnd-leYel 
sWalls inXndaWed  

LoZ  No eleYaWion or 
flood barriers  

High  ModeraWe  

Health  
Facilities  

Access roads 
flooded  

MediXm  LimiWed 
alWernaWe access  

MediXm  ModeraWe  

Energy  LoZ-moXnWed 
Wransformers  

MediXm  WaWer damage  
risk  

High  Major  

Urban  
Residents  

Flood pooling 
in loZ-l\ing 
areas  

LoZ  Informal 
drainage 
obsWrXcWion  

High  ModeraWe  

Informal  
Settlements  

BXilW in 
drainage paWhs  

LoZ  Ver\ high 
sensiWiYiW\  

High  ModeraWe  

Solid Waste  DXmp siWes 
Zashed 
doZnsWream  

MediXm  Open dXmping 
pracWices  

High  Major  

Riparian  
Zones  

SedimenW 
oYerload  

MediXm  Alread\ 
degraded  

MediXm  ModeraWe  

  
3.2.3 Ha]ard-3: FlXYial Flooding (RiYer Flooding)  
Ke\ ImpacW PaWWern: OYerfloZ of EZaso N\iro RiYer  

 CaWegor\  E[posXre  E[posXre  VXlnerabiliW\  
LeYel  

VXlnerabiliW\ 
LeYel  

ImpacW  

Bridges  RiYer crossings 
oYerWopped  

MediXm  SWrXcWXral 
faWigXe  

High  Major  

Riparian  
Settlements  

LocaWed ZiWhin 
floodplain  

LoZ  High sWrXcWXral 
fragiliW\  

High  ModeraWe  

Urban  
Agriculture  

LocaWed along 
riYerbanks  

LoZ  DirecW 
inXndaWion  

High  ModeraWe  

Road Network  Washed-oXW loZ 
ZaWer crossings  

MediXm  LimiWed 
redXndanc\  

High  Major  

Water  
Infrastructure  

RiYer inWake 
conWaminaWion  

MediXm  LimiWed 
WreaWmenW 
redXndanc\  

High  Major  
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Emergency  
Services  

Access 
disrXpWed  

MediXm  Single cenWral 
fire sWaWion  

MediXm  ModeraWe  

Urban  
Residents  

Floodplain 
hoXsing  

LoZ  LimiWed 
insXrance & 
relocaWion 
opWions  

High  ModeraWe  

  
3.2.4 Ha]ard-4: DroXghW  
Ke\ ImpacW PaWWern: WaWer scarciW\ & liYelihood sWress  

CaWegor\  E[posXre  E[posXre 
LeYel  

VXlnerabiliW\  VXlnerabiliW\ 
LeYel  

ImpacW  

Water  
Supply  

Boreholes 
sWressed  

LoZ  High dependence on 
groXndZaWer  

High  ModeraWe  

Urban  
Residents  

WaWer 
raWioning  

LoZ  LimiWed hoXsehold 
sWorage  

High  ModeraWe  

Livestock  
Areas  

PasWXre 
degradaWion  

LoZ  PasWoral liYelihoods 
highl\ 
climaWesensiWiYe  

High  ModeraWe  

Markets  RedXced  
liYesWock 
Wrade  

MediXm  Income YariabiliW\  High  Major  

Health  MalnXWriWion 
risk  

MediXm  VXlnerable children 
& elderl\  

High  Major  

Urban  
Green  
Infra  

VegeWaWion 
die-off  

MediXm  No irrigaWion s\sWem  MediXm  ModeraWe  

  
3.2.5 Ha]ard-5: E[Wreme Wind & DXsW SWorms  
Ke\ ImpacW PaWWern: SWrXcWXral damage + air qXaliW\ issXes  

CaWegor\  E[posXre  E[posXre 
LeYel  

VXlnerabiliW\  VXlnerabiliW\ 
LeYel  

ImpacW  

Energy  OYerhead 
poZer lines 
e[posed  

MediXm  Poles 
Xnreinforced  

High  Major  

Markets  Temporar\  
roofing XplifW  

LoZ  Informal 
sWrXcWXres  

High  ModeraWe  

Urban  
Residents  

DXsW 
inhalaWion  

MediXm  LimiWed 
respiraWor\ 
proWecWion  

MediXm  ModeraWe  

Health  
Facilities  

Increased 
respiraWor\ 
cases  

MediXm  LimiWed sXrge 
capaciW\  

MediXm  ModeraWe  
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Transport  RedXced 
YisibiliW\  

MediXm  No Zind barriers  MediXm  ModeraWe  

Urban  
Green Infra  

Tree XprooWing  MediXm  Sparse 
deeprooWed 
YegeWaWion  

MediXm  ModeraWe  

  

    
3.3. OYerall ObserYaWions  

� E[Wreme HeaW- presenWs Whe mosW caWasWrophic impacWs, especiall\ for dense seWWlemenWs 
and informal hoXsing.  

� Flooding (plXYial & flXYial) - caXses moderaWe-Wo-major infrasWrXcWXre disrXpWion, 
parWicXlarl\ WransporW and markeWs.  

� DroXghW -seYerel\ affecWs ZaWer s\sWems and economic sWabiliW\, parWicXlarl\ liYesWock 
Wrade.  

� E[Wreme Zind - caXses infrasWrXcWXre and pXblic healWh sWress bXW generall\ locali]ed 
moderaWe impacWs.  

CompoXnd risk ]ones inclXde:  

� Riparian informal seWWlemenWs (heaW + flood + droXghW sWress)  
� Wabera CBD (heaW + plXYial flood)  
� Peri-Xrban BXraW (droXghW + Zind + liYesWock YXlnerabiliW\)   
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4.0 ClimaWe Risk AssessmenW  
NRW all climaWe ha]aUdV affecW IViRlR CRXnW\ (IViRlR MXniciSaliW\) in Whe Vame Za\. SRme RccXU 
fUeTXenWl\ bXW caXVe limiWed diVUXSWiRn. OWheUV ma\ haSSen leVV RfWen bXW, Zhen Whe\ dR, Whe\ 
VeYeUel\ diVUXSW liYelihRRdV, VeUYiceV and infUaVWUXcWXUe. TR make infRUmed deciViRnV, Ze mXVW 
WheUefRUe lRRk nRW Rnl\ aW hRZ likel\ a ha]aUd iV, bXW alVR aW hRZ VeUiRXV iWV cRnVeTXenceV 
ZRXld be.  

The UiVk maWUi[ in WhiV VecWiRn bUingV WheVe WZR dimenViRnV WRgeWheU: ha]ard leYel (hRZ inWenVe 
RU fUeTXenW Whe eYenW iV) and impacW leYel (hRZ VeYeUel\ iW affecWV SeRSle, infUaVWUXcWXUe and 
VeUYiceV). B\ cRmbining Whem, Ze aUe able WR deWeUmine Whe RYeUall leYel Rf UiVk Uanging fURm 
VeU\ LRZ WR VeU\ HLgK.  

FRU e[amSle, a high-leYel ha]aUd VXch aV dURXghW, Zhen cRmbined ZiWh majRU imSacWV Rn 
ZaWeU VXSSl\ and liYelihRRdV, UeVXlWV in a Ver\ High risk, UeTXiUing XUgenW and cRRUdinaWed 
acWiRn. SimilaUl\, inWenVe Uainfall eYenWV WhaW inWeUVecW ZiWh XndeUVi]ed dUainage V\VWemV 
eleYaWe SlXYial flRRding UiVkV WR high RU YeU\ high leYelV. On Whe RWheU hand, ha]aUdV ZiWh 
mRdeUaWe imSacWV ma\ fall inWR mediXm RU lRZ UiVk caWegRUieV, ZheUe managemenW and 
mRniWRUing aUe VXfficienW.  

ThiV VWUXcWXUed aSSURach helSV XV mRYe be\Rnd geneUal cRnceUn and WRZaUd cleaU SUiRUiWieV. 
IW WellV XV ZheUe immediaWe inYeVWmenW iV needed, ZheUe V\VWemV mXVW be VWUengWhened and 
ZheUe UiVkV can be managed WhURXgh URXWine mainWenance and mRniWRUing.  

FRU IViRlR MXniciSaliW\, Whe maWUi[ SURYideV a WUanVSaUenW and SUacWical deciViRn-making WRRl 
enVXUing WhaW UeVRXUceV aUe diUecWed WR Whe aUeaV Rf gUeaWeVW need and WhaW UeVilience-bXilding 
effRUWV aUe SURSRUWiRnal WR Whe leYel Rf UiVk. UlWimaWel\, iW VXSSRUWV VmaUWeU Slanning, VafeU 
infUaVWUXcWXUe and beWWeU SURWecWiRn fRU RXU cRmmXniWieV.  

FRU WhiV UUban ClimaWe RiVk PURfile, Whe fRllRZing maWUi[ VXmmaUi]eV RYeUall UiVk fRU each XUban 
elemenW b\ cRmbining Whe aVVeVVed ha]aUd leYel and Whe eVWimaWed imSacW leYel.  RiVk PaWUi[ 
Wable  

  
  

  
  

  Ha]ard LeYel     
LoZ  MediXm  High  

ImpacW 
LeYel  

CaWasWrophic  High  VeU\ High  VeU\ High  
Major  MediXm  High  VeU\ High  
ModeraWe  LRZ  MediXm  High  
MinoZ  LRZ  LRZ  MediXm  
InsignificanW  VeU\ LRZ  LRZ  LRZ  

  
FRU WhiV UUban ClimaWe RiVk PURfile, UiVk leYelV VhRXld be inWeUSUeWed baVed Rn Whe Wable belRZ.  
IQWeUSUeWaWiRQ Rf UiVk leYelV Wable  

LeYel  InWerpreWaWion  
VeU\ High  VeU\ high UiVkV aUe XnacceSWable. RiVk VhRXld be aYRided, UedXced RU 

WUanVfeUUed. ImmediaWe Slanning and imSlemenWaWiRn Rf UiVk UedXcWiRn 
meaVXUeV iV UeTXiUed. AllRcaWe UeVRXUceV and cRRUdinaWe inWeUYenWiRnV WR 
SUeYenW RU minimi]e imSacW.  



IViRlR MXniciSaliW\ RaSid ClimaWe RiVk aVVeVVmenW - 2025  

Page _ 23   
  

High  High UiVkV VhRXld be acWiYel\ addUeVVed. DeYelRS and imSlemenW miWigaWiRn 
acWiRnV SURmSWl\. MRniWRU enYiURnmenWal indicaWRUV and enVXUe UeadineVV Rf 
emeUgenc\ RU adaSWaWiRn meaVXUeV.  

MediXm  MediXm UiVkV VhRXld be managed. Plan and imSlemenW miWigaWiRn acWiYiWieV 
WR UedXce Whem WR acceSWable leYelV. RegXlaUl\ UeYieZ climaWe daWa and UiVk 
leYelV.  

LRZ  LRZ UiVkV aUe acceSWable XndeU cXUUenW cRndiWiRnV. Minimal cRnWURl RU 
mRniWRUing iV needed, SURYided Whe\ Uemain VWable and dR nRW eVcalaWe.  

VeU\ LRZ  VeU\ lRZ UiVkV aUe negligible in WeUmV Rf likelihRRd and cRnVeTXenceV. NR 
immediaWe acWiRn iV UeTXiUed be\Rnd URXWine mRniWRUing and SeUiRdic UeYieZ.  

  

4.1. CXrrenW and FXWXre ClimaWe Risks on Urban ElemenWs  

4.1.1. E[Wreme heaW risks for isiolo mXnicipaliW\  
  Time HRUi]Rn &  CXrrenW  2050  2050  
 ClimaWe  SSP2- SSP5- 
 ScenaUiR  4.5  8.5  

2100  
SSP2- 

4.5  

2100  
SSP5- 

8.5  
  Ha]ard LeYel  MediXm  High  High  High  High  
        Risk 

LeYels  
    

CaWegRUieV  ImpacW  CXrrenW  2050  
SSP2- 

4.5  

2050  
SSP5- 

8.5  

2100  
SSP2- 

4.5  

2100  
SSP5- 

8.5  
SWorm ZaWer 
Drainage  

MRdeUaWe  MediXm  High   High  High  High  

WaWer &  
WasWeZaWer  
ManagemenW  

MajRU  High  VeU\ 
high  

VeU\ 
high  

VeU\ 
high  

VeU\ 
high  

Solid WasWe 
ManagemenW  

MRdeUaWe   MediXm   High   High   High   High   

TransporW and 
MobiliW\  

MajRU  High   VeU\ 
high  

VeU\ 
high   

VeU\ 
high  

VeU\ 
high  

Energ\  MajRU   High   VeU\ 
high  

VeU\ 
high  

VeU\ 
high   

VeU\ 
high  

Economic  
InfrasWrXcWXre  

MajRU   High   VeU\ 
high  

VeU\ 
high  

VeU\ 
high   

VeU\ 
high  

Social  
InfrasWrXcWXre  

MajRU   High   VeU\ 
high   

VeU\ 
high  

VeU\ 
high   

VeU\ 
high  

Emergenc\  
SerYices  

MajRU   High   VeU\ 
high  

VeU\ 
high  

VeU\ 
high  

VeU\ 
high  

PRSXlaWiRnV              
Urban ResidenWs  MajRU   High   VeU\ 

high  
VeU\ 
high  

VeU\ 
high  

VeU\ 
high  

Informal SeWWlemenW 
ResidenWs  

MRdeUaWe  MediXm  High  High  High  High  
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VXlnerable and  
Marginali]ed  
GroXps  

MajRU  High   VeU\ 
high  

VeU\ 
high  

VeU\ 
high  

VeU\ 
high  

NaWXUal AVVeWV              
Urban Green 
InfrasWrXcWXre  

MRdeUaWe   MediXm  high  high  High  High  

Urban BlXe  
InfrasWrXcWXre  

MajRU   High  VeU\ 
high  

VeU\ 
high  

VeU\ 
high  

VeU\ 
high  

Peri-Xrban and  
AgricXlWXral  
S\sWems  

MajRU   High  VeU\ 
high  

VeU\ 
high  

VeU\ 
high  

VeU\ 
high  

  
4.1.2 PlXYial flooding risks for Isiolo MXnicipaliW\  
  Time HRUi]Rn &  CXrrenW  

ClimaWe  
ScenaUiR  

2050  
SSP2- 

4.5  

2050  
SSP5- 

8.5  

2100  
SSP2- 

4.5  

2100  
SSP5- 

8.5  
  Ha]ard LeYel  MediXm  High  High  High   High  
        Risk 

LeYels  
    

CaWegRUieV  ImpacW  CXrrenW  2050  
SSP2- 

4.5  

2050  
SSP5- 

8.5  

2100  
SSP2- 

4.5  

2100  
SSP5- 

8.5  
InfUaVWUXcWXUe & 
SeUYiceV  

            

SWormZaWer 
Drainage  

MRdeUaWe  MediXm   High   High   High   High   

WaWer &  
WasWeZaWer  
ManagemenW  

MajRU   High   VeU\ 
high   

VeU\ 
high  

VeU\ 
high  

VeU\ 
high  

Solid WasWe 
ManagemenW  

MajRU   High   VeU\ 
high   

VeU\ 
high  

VeU\ 
high   

VeU\ 
high  

TransporW and 
MobiliW\  

MajRU   High   VeU\ 
high  

VeU\ 
high   

VeU\ 
high  

VeU\ 
high  

Energ\  MajRU   High  VeU\ 
high  

VeU\ 
high  

VeU\ 
high  

VeU\ 
high  

Economic  
InfrasWrXcWXre  

MajRU   High   VeU\ 
high   

VeU\ 
high  

VeU\ 
high  

VeU\ 
high  

Social  
InfrasWrXcWXre  

MajRU   High   VeU\ 
high   

VeU\ 
high  

VeU\ 
high  

VeU\ 
high  

Emergenc\  
SerYices  

MajRU   High   VeU\ 
high  

VeU\ 
high  

VeU\ 
high  

VeU\ 
high  

PRSXlaWiRnV              
Urban ResidenWs  MajRU   High  VeU\ 

high  
VeU\ 
high  

VeU\ 
high  

VeU\ 
high  
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Informal  
SeWWlemenW  
ResidenWs  

MajRU   High   VeU\ 
high  

VeU\ 
high  

VeU\ 
high  

VeU\ 
high  

VXlnerable and  
Marginali]ed  
GroXps  

MajRU   High  VeU\ 
high  

VeU\ 
high  

VeU\ 
high  

VeU\ 
high  

NaWXUal AVVeWV              
Urban Green 
InfrasWrXcWXre  

MRdeUaWe  MediXm   high  high  High  High  

Urban BlXe  
InfrasWrXcWXre  

MajRU   High  VeU\ 
high  

VeU\ high  VeU\ 
high  

VeU\ 
high  

Peri-Xrban and  
AgricXlWXral  
S\sWems  

MajRU   High  VeU\ 
high  

VeU\ 
high   

VeU\ 
high  

VeU\ 
high  

  
4.1.3.  FlXYial flooding risks for isiolo mXnicipaliW\  
  Time HRUi]Rn &  

ClimaWe  
ScenaUiR  

CXrrenW  2050  
SSP2- 

4.5  

2050  
SSP5- 

8.5  

2100  
SSP2- 

4.5  

2100  
SSP5- 

8.5  
  Ha]ard LeYel  MediXm  High  High   High   High   
        Risk 

LeYels  
    

CaWegRUieV  ImpacW  CXrrenW  2050  
SSP2- 

4.5  

2050  
SSP5- 

8.5  

2100  
SSP2- 

4.5  

2100  
SSP5- 

8.5  
InfUaVWUXcWXUe & 
SeUYiceV  

            

SWormZaWer 
Drainage  

MajRU   High   VeU\ 
high   

VeU\ 
high   

VeU\ 
high  

VeU\ 
high  

WaWer &  
WasWeZaWer  
ManagemenW  

MajRU   High   VeU\ 
high  

VeU\ 
high  

VeU\ 
high  

VeU\ 
high  

Solid WasWe 
managemenW  

MajRU   High   VeU\ 
high  

VeU\ 
high  

VeU\ 
high  

VeU\ 
high  

TransporW and 
MobiliW\  

MajRU   High   VeU\ 
high  

VeU\ 
high   

VeU\ 
high  

VeU\ 
high  

Energ\  MajRU   High   VeU\ 
high  

VeU\ 
high  

VeU\ 
high  

VeU\ 
high  

Economic  
InfrasWrXcWXre  

MajRU  High   VeU\ 
high  

VeU\ 
high  

VeU\ 
high   

VeU\ 
high  

Social  
InfrasWrXcWXre  

MajRU  High   VeU\ 
high  

VeU\ 
high  

VeU\ 
high  

VeU\ 
high  

Emergenc\  
SerYices  

MajRU   High   VeU\ 
high  

VeU\ 
high  

VeU\ 
high  

VeU\ 
high  

PRSXlaWiRnV              
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Urban ResidenWs  MajRU   High   VeU\ 
high   

VeU\ 
high  

VeU\ 
high   

VeU\ 
high  

Informal SeWWlemenW 
ResidenWs  

MajRU   High   VeU\ 
high   

VeU\ 
high   

VeU\ 
high   

VeU\ 
high  

VXlnerable and  
Marginali]ed  
GroXps  

MajRU   High   VeU\ 
high  

VeU\ 
high  

VeU\ 
high   

VeU\ 
high  

NaWXUal AVVeWV              
Urban Green 
InfrasWrXcWXre  

MRdeUaWe   High   High   High   High   High   

Urban BlXe  
InfrasWrXcWXre  

MajRU   High   VeU\ 
high  

VeU\ 
high   

VeU\ 
high   

VeU\ 
high  

Peri-Xrban and  
AgricXlWXral  
S\sWems  

MajRU   High   VeU\ 
high  

VeU\ 
high   

VeU\ 
high   

VeU\ 
high  

  

    
4.1.4 DroXghW risks for Isiolo MXnicipaliW\   
  Time HRUi]Rn 

& ClimaWe  
ScenaUiR  

CXrrenW  2050  
SSP2- 

4.5  

2050  
SSP5- 

8.5  

2100  2100  
SSP2- SSP5- 
 4.5  8.5  

  Ha]ard LeYel  High   High   High   High   High   
        Risk 

LeYels  
    

CaWegRUieV  ImpacW  CXrrenW  2050  
SSP2- 

4.5  

2050  
SSP5- 

8.5  

2100  
SSP2- 

4.5  

2100  
SSP5- 

8.5  
InfUaVWUXcWXUe & 
SeUYiceV  

            

SWormZaWer 
Drainage  

MRdeUaWe   High   High   High   High   High   

WaWer &  
WasWeZaWer  
ManagemenW  

MajRU   VeU\ 
high   

VeU\ 
high  

VeU\ high   VeU\ 
high   

VeU\ 
high  

Solid WasWe 
ManagemenW  

MRdeUaWe   High   High   High   High   High   

TransporW and 
MobiliW\  

MRdeUaWe   High   High   High   High   High   

Energ\  MinRU   MediXm   MediXm   MediXm   MediXm   MediXm   
Economic  
InfrasWrXcWXre  

MajRU   VeU\ 
high   

VeU\ 
high   

VeU\ high  VeU\ 
high   

VeU\ 
high  

Social  
InfrasWrXcWXre  

MajRU   VeU\ 
high   

VeU\ 
high  

VeU\ high   VeU\ 
high   

VeU\ 
high  

Emergenc\  
SerYices  

MajRU   VeU\ 
high   

VeU\ 
high   

VeU\ high   VeU\ 
high   

VeU\ 
high  
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PRSXlaWiRnV              
Urban ResidenWs  MajRU   VeU\ 

high   
VeU\ 
high  

VeU\ high  VeU\ 
high   

VeU\ 
high  

Informal  
SeWWlemenW  
ResidenWs  

MajRU   VeU\ 
high  

VeU\ 
high  

VeU\ high  VeU\ 
high  

VeU\ 
high  

VXlnerable and  
Marginali]ed  
GroXps  

MajRU   VeU\ 
high   

VeU\ 
high   

VeU\ high  VeU\ 
high   

VeU\ 
high  

NaWXUal AVVeWV              
Urban Green 
InfrasWrXcWXre  

MajRU  VeU\ 
high   

VeU\ 
high   

VeU\ high   VeU\ 
high   

VeU\ 
high   

Urban BlXe  
InfrasWrXcWXre  

MajRU   VeU\ 
high   

VeU\ 
high  

VeU\ high  VeUU\ 
high  

VeU\ 
high  

Peri-Xrban and  
AgricXlWXral  
S\sWems  

MajRU   VeU\ 
high   

VeU\ 
high  

VeU\ high  VeU\ 
high  

VeU\ 
high  

  
  

  
  
  
  
4.1.5 E[Wreme Zind and dXsW sWorms risks for Isiolo mXnicipaliW\  
  Time HRUi]Rn &  

ClimaWe  
ScenaUiR  

CXrrenW  2050  
SSP2- 

4.5  

2050  
SSP5- 

8.5  

2100  
SSP2- 

4.5  

2100  
SSP5- 

8.5  
  Ha]ard LeYel  MediXm   MediXm   High   High   High   
        Risk 

LeYels  
    

CaWegRUieV  ImpacW  CXrrenW  2050  
SSP2- 

4.5  

2050  
SSP5- 

8.5  

2100  
SSP2- 

4.5  

2100  
SSP5- 

8.5  
InfUaVWUXcWXUe & 
SeUYiceV  

            

SWormZaWer 
Drainage  

MRdeUaWe   MediXm   MediXm   High   High   High   

WaWer &  
WasWeZaWer  
ManagemenW  

MRdeUaWe   MediXm   MediXm   High   High   High   

Solid WasWe 
ManagemenW  

MajRU   High   High   VeU\ 
high   

VeU\ 
high   

VeU\ 
high   

TransporW and 
MobiliW\  

MajRU   High   High   VeU\ 
high   

VeU\ 
high   

VeU\ 
high  



IViRlR MXniciSaliW\ RaSid ClimaWe RiVk aVVeVVmenW - 2025  

Page _ 28   
  

Energ\  MajRU   High   High   VeU\ 
high   

VeU\ 
high   

VeU\ 
high  

Economic  
InfrasWrXcWXre  

MajRU   High   High   VeU\ 
high   

VeU\ 
high   

VeU\ 
high  

Social  
InfrasWrXcWXre  

MRdeUaWe   MediXm   MediXm   High   High   High   

Emergenc\  
SerYices  

MRdeUaWe   MediXm   MediXm   High   High   High   

PRSXlaWiRnV              
Urban ResidenWs  MajRU   High   High   VeU\ 

high   
VeU\ 
high   

VeU\ 
high   

Informal SeWWlemenW 
ResidenWs  

MajRU   High   High   VeU\ 
high   

VeU\ 
high   

VeU\ 
high  

VXlnerable and  
Marginali]ed  
GroXps  

MajRU   High   High   VeU\ 
high   

VeU\ 
high   

VeU\ 
high  

NaWXUal AVVeWV              
Urban Green 
InfrasWrXcWXre  

MajRU   High   High   VeU\ 
high   

VeU\ 
high  

VeU\ 
high   

Urban BlXe  
InfrasWrXcWXre  

MRdeUaWe   MediXm   MediXm   High   High   High   

Peri-Xrban and  
AgricXlWXral  
S\sWems  

MajRU   High   High   VeU\ 
high   

VeU\ 
high   

VeU\ 
high  
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4.2 ClimaWe Risk HoWspoWs  

  

MAP 4 CliPaWe RiVk HRWVSRW  
Across Isiolo MXnicipaliW\, Whe impacWs of climaWe ha]ards are XneYenl\ felW, ZiWh cerWain 
neighboXrhoods repeaWedl\ bearing Whe greaWesW bXrden. Some areas e[perience flooding more 
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ofWen, oWhers sWrXggle more ZiWh e[Wreme heaW, and some face persisWenW ZaWer sWress dXring 
droXghW periods. These paWWerns are shaped b\ locaWion, land Xse, infrasWrXcWXre qXaliW\, and 
socio-economic condiWions. WhaW Whis assessmenW shoZs clearl\ is WhaW risk has ³hotspots´: 
places Zhere floods, heaW, droXghW, and dXsW sWorms keep colliding ZiWh dail\ life and 
alread\sWressed serYices.  

Hotspot 1: The urban core (Wabera CBD and nearby areas)  

This is Zhere Isiolo is bXsiesW²markeWs, WransporW hXbs, shops, offices, and high pedesWrian 
moYemenW. IW is also Zhere heat stress is strongest becaXse bXildings and paYed sXrfaces Wrap 
heaW and Where are limiWed cooling spaces and Wrees. When heaY\ rain falls, Whe same bXilW-Xp 
sXrfaces prodXce fasW rXnoff, and pluvial flooding happens qXickl\ Zhere drains are blocked 
or Woo small. For man\ people, Whe impacW is immediaWe: moYemenW becomes difficXlW, bXsiness 
sloZs doZn, and access Wo serYices is disrXpWed.  

Hotspot 2: Dense settlements and informal areas (e.g., Bulla Pesa, Bulla Mpya and 
similar zones)  

These areas face Whe WoXghesW combinaWion of challenges. DXring heaWZaYes, homes ZiWh 
ironsheeW roofs become e[Wremel\ hoW. DXring inWense rainfall, ZaWer pools in loZ-l\ing spaces 
and folloZs informal drainage paWhs. And Zhen droXghW hiWs, ZaWer becomes e[pensiYe and 
harder Wo access. In Whese seWWlemenWs, eYen a ³small´ climaWe shock can become a major 
hoXsehold crisis becaXse people haYe feZer saYings, feZer safe alWernaWiYes, and Zeaker 
infrasWrXcWXre aroXnd Whem. This is Zh\ Whe assessmenW consisWenWl\ shoZs high to very high 
risks here² especiall\ for healWh, saniWaWion, hoXsing safeW\, and liYelihoods.  

Hotspot 3: River and riparian zones (Ewaso Nyiro/Isiolo River corridors, crossings, and 
nearby settlements)  

Along Whe riYer, Whe ke\ risk is fluvial flooding. When iW rains heaYil\ XpsWream, riYer leYels 
can rise qXickl\²eYen Zhen Isiolo iWself has noW receiYed mXch rainfall. In Whese areas, floods 
can cXW off access roXWes, damage crossings, erode riYerbanks, and affecW farms or homes close 
Wo Whe floodplain. CommXniWies liYing near Whe riYer ofWen face XncerWainW\ becaXse floods can 
come sXddenl\, and recoYer\ can be sloZ Zhen infrasWrXcWXre and hoXsing are fragile.  

Hotspot 4: Peri-urban areas and livelihood zones (notably Burat and surrounding 
grazing/farming zones)  

In peri-Xrban Isiolo, drought is the main pressure. When rains fail, ZaWer soXrces redXce, 
boreholes are sWrained, pasWXre declines, and liYesWock prodXcWiYiW\ drops²affecWing food 
secXriW\ and incomes. SWrong winds and dust storms add anoWher la\er of hardship: poor air 
qXaliW\ increases respiraWor\ illness, dXsW affecWs eqXipmenW and solar s\sWems, and YisibiliW\ 
problems disrXpW moYemenW on roads. These impacWs are especiall\ hard on hoXseholds WhaW 
depend on liYesWock and small-scale farming.  

Hotspots that cut across the whole municipality  

Some risks shoZ Xp as ³problem corridors´ across mXlWiple Zards:  
� Key roads and crossings WhaW geW cXW off dXring floods  
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� Drainage chokepoints Zhere blockage caXses repeaWed flooding doZnsWream  
� Borehole-dependent areas Zhere droXghW qXickl\ becomes a serYice deliYer\ 

emergenc\  

What changes in the future (2050 and 2100)  

The hoWspoWs do noW disappear²Whe\ inWensif\. B\ mid-cenWXr\ and be\ond, heat becomes 
more widespread, flood events become more disruptive where drainage remains weak, 
and drought stress becomes more persistent, especiall\ for ZaWer sXppl\ s\sWems and 
periXrban liYelihoods. The biggesW concern is compound risk zones²places Zhere heaW, 
flooding, droXghW, and Zeak serYices oYerlap²becaXse people Where haYe Whe hardesW Wime 
recoYering before Whe ne[W shock arriYes.  
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5.0. WhaW¶s Ne[W?  

5.1 Ke\ Findings  

5.1.1SXmmar\ of climaWe risks affecWing Xrban elemenWs for Isiolo MXnicipaliW\  
    LiVW Rf Ke\    

Ha]aUdV  
CaWegRU\  CXrrenW  Mid-Werm 

(2050)  
Long-Werm 

(2100)  
InfUaVWUXcWXUe & SeUYiceV        
SWormZaWer Drainage  PlXYial 

Flooding  
PlXYial,  
FlXYial  

Flooding  

PlXYial,  
FlXYial  

Flooding  
WaWer & WasWeZaWer ManagemenW  DroXghW, 

FlXYial  
Flooding  

DroXghW, 
FlXYial  

Flooding  

DroXghW, 
FlXYial  

Flooding  
Solid WasWe ManagemenW  PlXYial  

Flooding,  
Wind/DXsW  

PlXYial  
Flooding,  
Wind/DXsW  

PlXYial  
Flooding,  
Wind/DXsW  

TransporW and MobiliW\  PlXYial  
Flooding, 

FlXYial  
Flooding,  
Wind/DXsW  

PlXYial,  
FlXYial,  

Wind/DXsW  

PlXYial,  
FlXYial,  

Wind/DXsW  

Energ\  FlXYial  
FlRRding, 
Wind/DXVW  

  

FlXYial  
FlRRding, 
Wind/DXVW  

  

FlXYial  
FlRRding, 
Wind/DXVW  

  
Economic InfrasWrXcWXre  DURXghW,  

FlXYial  
FlRRding, 
Wind/DXVW  

  

DURXghW,  
FlXYial  
FlRRding, 
Wind/DXVW  

  

DURXghW,  
FlXYial  
FlRRding, 
Wind/DXVW  

  
Social InfrasWrXcWXre  DURXghW, 

FlXYial 
FlRRding  

  

DURXghW, 
FlXYial 
FlRRding  

  

DURXghW, 
FlXYial 
FlRRding  

  
Emergenc\ SerYices  DURXghW, 

FlXYial 
FlRRding  

  

DURXghW, 
FlXYial 
FlRRding  

  

DURXghW, 
FlXYial 
FlRRding  

  
PRSXlaWiRnV        

Urban ResidenWs  DURXghW,  
PlXYial,  
FlXYial, 
Wind/DXVW  

  

DURXghW,  
PlXYial,  
FlXYial, 
Wind/DXVW  

  

DURXghW,  
PlXYial,  
FlXYial, 
Wind/DXVW  
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Informal SeWWlemenW ResidenWs  DURXghW,  
PlXYial,  
FlXYial, 
Wind/DXVW  

  

DURXghW,  
PlXYial,  
FlXYial, 
Wind/DXVW  

  

DURXghW,  
PlXYial,  
FlXYial, 
Wind/DXVW  

  
VXlnerable and Marginali]ed GroXps  DURXghW,  

PlXYial,  
DURXghW,  
PlXYial,  

DURXghW,  
PlXYial,  

 FlXYial, 
Wind/DXVW  

  

FlXYial, 
Wind/DXVW  

  

FlXYial, 
Wind/DXVW  

  
NaWXUal AVVeWV        
Urban Green InfrasWrXcWXre  DURXghW, 

Wind/DXVW  
  

DURXghW, 
Wind/DXVW  

  

DURXghW, 
Wind/DXVW  

  
Urban BlXe InfrasWrXcWXre  DURXghW, 

FlXYial 
FlRRding  

  

DURXghW, 
FlXYial 
FlRRding  

  

DURXghW, 
FlXYial 
FlRRding  

  
Peri-Xrban and AgricXlWXral S\sWems  DURXghW,  

FlXYial  
FlRRding, 
Wind/DXVW  

  

DURXghW,  
FlXYial  
FlRRding, 
Wind/DXVW  

  

DURXghW,  
FlXYial  
FlRRding, 
Wind/DXVW  

  
  

5.1.2 Main TakeaZa\s  

1. Water resilience must be the top priority.  
DroXghW and flooding WogeWher creaWe sXsWained Ver\ High risks for ZaWer sXppl\ and 
ZasWeZaWer s\sWems across all Wime hori]ons.  

2. Flood management is central to protecting mobility and economic activity. 
PlXYial and flXYial flooding WhreaWen roads, markeWs, and essenWial serYices² 
especiall\ in dense and loZ-l\ing areas.  

3. Heat is a growing public health and productivity issue.  
Urban heaW e[posXre is alread\ significanW and Zill inWensif\, parWicXlarl\ in densel\ 
bXilW-Xp neighborhoods.  

4. Vulnerability drives risk as much as hazard intensity.  
Informal seWWlemenWs and marginali]ed groXps face repeaWed e[posXre ZiWh limiWed 
recoYer\ capaciW\.  

5. Natural assets are both protective and vulnerable.  
Riparian ]ones, Xrban YegeWaWion, and peri-Xrban landscapes pla\ a bXffering role² bXW 
are WhemselYes highl\ e[posed Wo droXghW and flood pressXres.  

6. Without intervention, High and Very High risks will persist.  
ProjecWions indicaWe WhaW man\ risks remain eleYaWed WhroXgh 2050 and 2100 Xnless 
proacWiYe adapWaWion measXres are implemenWed.  
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5.2. ClimaWe AdapWaWion and Resilience SolXWions  

5.2.1 Climate Adaptation and Resilience Solutions — Recommended Solutions  
CATEGORY   RECOMMENDED SOLUTIONS   

Immediate  Mid-term  Long-term  

Infrastructure & Services    

Storm water Drainage  � SedimenW remoYal and clearing blocked 
cXlYerWs and open channels   

� Increasing cXlYerW capaciW\ and 
implemenWing modXlar sWorm ZaWer drainage 
s\sWems  
� InsWallaWion of Wrash Wraps and roXWine 
mainWenance programs  

� TransiWion Wo climaWe-
resilienW drainage s\sWems   
� InWegraWed ZaWershed-based 
Xrban flood managemenW masWer 
plan  

Water & Wastewater 
Management  

� Emergenc\ ZaWer sWorage Wanks 
and raWioning proWocols   
� Leak deWecWion and rapid repair 
campaigns  

� E[pansion of borehole capaciW\ and 
solarpoZered pXmping   
� WasWeZaWer reXse for irrigaWion   

� DiYersified ZaWer sXppl\ 
(sXrface + groXndZaWer + reXse)  
� ClimaWe-resilienW ZaWer 
WreaWmenW planWs ZiWh redXndanc\ 
and smarW moniWoring  

Solid  Waste  
Management  

� Emergenc\ ZasWe collecWion in 
floodprone areas  

� PXblic  aZareness  campaigns 
 on  
drainage blockage preYenWion  

� EsWablishmenW  of  decenWrali]ed 
 ZasWe  

aggregaWion poinWs ZiWhin Whe mXnicipaliW\  

� CommXniW\-based  ZasWe  segregaWion  
aZareness campaigns and programs  

� Engineered saniWar\ landfill 
and circXlar econom\ s\sWems  
(rec\cling, composWing)   
� ImplemenWaWion of smarW 
ZasWe managemenW Wracking 
Wechnologies  
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Transport  and  
Mobility  

� ConsWrXcWion of shaded moWorc\cle  
sWaging and parking infrasWrXcWXre   

� Emergenc\ repair of eroded and 
flood- damaged roads  

�Use of  ClimaWe-resilienW paYemenW maWerials and 
road eleYaWion in flood hoWspoWs  
ProYision of shaded pXblic seaWing ameniWies along 
pedesWrian ZalkZa\s  
   

� InWegraWed climaWe-resilienW 
WransporW neWZork ZiWh redXndanc\  
� SmarW mobiliW\ planning 
incorporaWing heaW and flood risk 
modelling  

Energy  � Temporar\ reinforcemenW of YXlnerable 
poZer lines  

� EleYaWion of sXbsWaWions in flood-prone 
]ones   
� DisWribXWed reneZable energ\ (solar mini-
grids for criWical serYices)  

�  Urban  reneZable  energ\  
WransiWion sWraWeg\  

Economic  
Infrastructure  (e.g.,  
Markets)  

� Temporar\ shading sWrXcWXres and 
ZaWer access poinWs in markeWs   
� Emergenc\ liYelihood sXpporW 
dXring climaWe shocks  

� ClimaWe-resilienW markeW redesign (raised 
plaWforms, drainage, roofing) � Micro-insXrance 
and bXsiness conWinXiW\ Wraining for Wraders  

� RelocaWion or redeYelopmenW 
of high-risk markeWs   
� ClimaWe-proof YalXe chains 
and cold sWorage infrasWrXcWXre  

Social  Infrastructure  
(Health, Education)  

� Cooling measXres in healWh 
faciliWies (fans, YenWilaWion, shading)   
� HeaW-healWh aZareness campaigns  

� ReWrofiWWing bXildings ZiWh passiYe 
cooling and backXp energ\ s\sWems  
� Flood-resilienW access roads Wo healWh 
faciliWies  

� ClimaWe-resilienW pXblic 
bXilding codes and green bXilding 
sWandards   
� E[panded healWhcare 
capaciW\ for climaWe-relaWed diseases  

Emergency Services  � Earl\ Zarning disseminaWion for 
floods, heaW ZaYes, and sWorms  
� Emergenc\ response Wraining and 
eqXipmenW Xpgrades  

� DecenWrali]ed emergenc\ response XniWs 
and eYacXaWion planning   
� ClimaWe risk mapping and commXnicaWion 
s\sWems  

� InWegraWed disasWer risk 
managemenW s\sWem ZiWh  
predicWiYe anal\Wics   
� ClimaWe-resilienW emergenc\ 
infrasWrXcWXre and logisWics hXbs  

Populations     
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Urban Residents  �PXblic aZareness Campaigns on heaW 
safeW\ gXidance   

� HoXsehold rainZaWer harYesWing 
promoWion   
� CommXniW\ cooling cenWers and Wree 
planWing campaigns  

� ClimaWe-resilienW hoXsing 
programs and bXilding regXlaWions  
� Urban planning reforms 
redXcing heaW e[posXre and flood 
risk  

Informal  Settlement  
Residents  

� Drainage clearance campaigns and 
Wemporar\ flood barriers   
� Emergenc\ shelWer and healWh 
oXWreach dXring e[Wreme eYenWs  

� IncremenWal seWWlemenW Xpgrading 
(YenWilaWion, drainage, road access)   
� SecXre WenXre iniWiaWiYes Wo enable 
adapWaWion inYesWmenWs  

� Planned relocaWion from 
high-risk ]ones ZiWh liYelihood 
sXpporW   

� InclXsiYe  climaWe-
resilienW hoXsing deYelopmenWs  

  
Vulnerable  and  
Marginalized Groups  

� TargeWed social proWecWion dXring 
climaWe shocks  
� Mobile healWh and nXWriWion 
serYices  

� LiYelihood diYersificaWion programs and 
climaWe insXrance   
� CommXniW\-based adapWaWion Wraining  

� Long-Werm poYerW\ redXcWion 
and resilience-bXilding programs  
� InclXsiYe climaWe goYernance 
and parWicipaWion frameZorks  

Natural Assets      

Urban  
Infrastructure  

Green  � Rapid Wree planWing in heaW hoWspoWs   
� ProWecWion of e[isWing YegeWaWion  

� DeYelopmenW of irrigaWed Xrban parks and 
green corridors   
� PromoWion of droXghW-resisWanW naWiYe 
species  

� Urban foresW sWraWeg\ 
inWegraWed inWo land-Xse planning   
� Green infrasWrXcWXre 
neWZorks for microclimaWe 
regXlaWion  

Urban  
Infrastructure  

Blue  � RiYerbank sWabili]aWion and debris 
remoYal  
� ProWecWion of ZaWer inWake poinWs 
dXring floods  

� ResWoraWion of riparian bXffers along Whe 
Isiolo RiYer   
� CreaWion of deWenWion ponds and ZeWlands  

� InWegraWed  riYer  basin 
managemenW and floodplain ]oning 
enforcemenW  
� Urban ZaWer-sensiWiYe design 
inWegraWed inWo planning 
frameZorks  
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Peri-urban  and  
Agricultural Systems  

� Emergenc\ liYesWock ZaWer and 
fodder sXpporW   
� Farmer adYisories on droXghW 
coping pracWices  

� ClimaWe-smarW agricXlWXre Wraining and 
irrigaWion e[pansion   
� LiYesWock diYersificaWion and markeW 
access improYemenWs  

� InWegraWed  peri-Xrban 
 food  
s\sWems ZiWh resilienW YalXe chains  
� Landscape-scale rangeland 
resWoraWion and ZaWer harYesWing 
s\sWems  
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 Implementation Matrix for Isiolo Municipality Rapid Climate Risk Assessment 
Climate Risk Strategic 

Objective 
Proposed 

Intervention/Action 
Lead 

Implementing 
Agency 

Supporting 
Institutions 

Timeframe Estimated 
Resources 

Monitoring 
Indicators 

Urban 
Flooding 
during Intense 
Rainfall 

Reduce flood 
risk in flood-
prone areas 
within Isiolo 
Municipality 

Develop and 
implement an 
integrated urban 
drainage system 
including 
stormwater channels 
and culverts 

Isiolo 
Municipality 

County 
Department of 
Roads & 
Public Works, 
Kenya Urban 
Roads 
Authority 
(KURA), 
National 
Government 

Short±
Medium 
Term (1±5 
years) 

High Number of drainage 
systems constructed; 
reduction in flood 
incidents 

  
Rehabilitation and 
desilting of existing 
drainage 
infrastructure 

Municipality Public Works 
Department 

Short Term 
(1±2 years) 

Medium Kilometers of 
drainage cleared 

  
Flood risk mapping 
and zoning of flood-
prone areas 

County 
Department of 
Lands & 
Physical 
Planning 

National Land 
Commission, 
Survey 
Department 

Short Term Medium Updated flood hazard 
maps produced 

  
Enforcement of 
land-use regulations 
preventing 
development in 
flood-prone zones 

County 
Government 

NEMA, 
Physical 
Planning 
Department 

Continuous Low Number of illegal 
developments 
controlled 

  
Establish 
community early 
warning systems for 
heavy rainfall events 

NDMA Kenya 
Meteorological 
Department 

Short Term Medium Operational early 
warning systems 
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Extreme Heat 
/ Heat Stress 

Enhance 
resilience of 
urban 
population to 
extreme heat 

Promote urban 
greening initiatives 
including tree 
planting along 
streets and public 
spaces 

Municipality Kenya Forest 
Service, 
Community 
Groups 

Medium 
Term 

Medium Number of trees 
planted 

  
Encourage climate-
sensitive urban 
design including 
shaded walkways 
and reflective 
roofing 

County 
Physical 
Planning 
Department 

Developers, 
NCA 

Medium±
Long Term 

Medium Adoption of climate-
smart building designs 

  
Public awareness 
programs on heat-
related health risks 

County Health 
Department 

Red Cross, 
NGOs 

Short Term Low Community awareness 
campaigns conducted 

Strong Winds 
and Dust 
Storms 

Reduce 
infrastructure 
damage and 
environmental 
degradation 
caused by 
wind 

Establish 
windbreaks and 
vegetation buffers 
around settlement 
edges 

County 
Environment 
Department 

Community 
Associations 

Medium 
Term 

Medium Vegetation buffers 
established 

  
Strengthen building 
standards to ensure 
wind-resistant 
construction 

County 
Planning 
Department 

National 
Construction 
Authority 

Medium 
Term 

Medium Compliance with 
building codes 

Poor Road 
Connectivity 
During Rainy 
Seasons 

Improve all-
weather 
accessibility 
within the 
municipality 

Upgrade key access 
roads to all-weather 
standards (graveling, 
drainage 
improvement) 

County 
Department of 
Roads 

Kenya Rural 
Roads 
Authority 
(KeRRA), 
KURA 

Medium 
Term 

High Kilometers of roads 
upgraded 

  
Regular 
maintenance of 

Municipality County Public 
Works 

Continuous Medium Reduced road closure 
incidents 
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roads and drainage 
systems 

Water 
Scarcity 
During Dry 
Periods 

Enhance 
sustainable 
water supply 
systems 

Expand water supply 
infrastructure 
including boreholes 
and storage facilities 

Isiolo Water 
and Sewerage 
Company 
(IWASCO) 

County 
Government, 
Water 
Resources 
Authority 

Medium 
Term 

High Increased water 
supply capacity 

  
Promote rainwater 
harvesting in 
households and 
public institutions 

Municipality NGOs, 
Community 
Groups 

Short±
Medium 
Term 

Medium Number of rainwater 
harvesting systems 
installed 

  
Develop drought 
contingency 
planning for urban 
water supply 

NDMA Water 
Resources 
Authority 

Short Term Medium Operational drought 
response plans 

Urban 
Environmental 
Degradation 

Improve 
ecosystem 
resilience and 
environmental 
management 

Restore degraded 
riparian areas along 
seasonal rivers 

County 
Environment 
Department 

NEMA, 
Community 
Groups 

Medium 
Term 

Medium Riparian zones 
restored 

  
Promote solid waste 
management 
systems to prevent 
drainage blockage 

Municipality Private waste 
collectors 

Short Term Medium Reduction in waste 
accumulation 

Public Health 
Risks from 
Climate 
Variability 

Strengthen 
climate-
resilient 
health 
systems 

Improve sanitation 
and drainage in 
informal settlements 

County Health 
Department 

Municipality Medium 
Term 

Medium Improved sanitation 
coverage 

  
Disease surveillance 
and early response 

County Health 
Department 

Ministry of 
Health 

Continuous Medium Reduced disease 
outbreaks 
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systems for climate-
sensitive diseases 

 

Cross-Cutting Implementation Actions 
Action Responsible Institution Timeline Indicator 

Establish a Municipal Climate Change 
Coordination Unit 

Isiolo Municipality Short Term Unit established 

Integrate climate risk considerations into the Isiolo 
Municipality Local Physical Land Use 
Development Plan 

County Department of Lands & 
Physical Planning 

Short Term Climate risks integrated in 
planning documents 

Mobilize climate financing from national and 
international sources 

County Government Continuous Amount of climate funding 
secured 

Strengthen data collection and climate monitoring Kenya Meteorological Department Continuous Availability of climate data 
 

Implementation Timeframe Classification 
Timeframe Definition 
Short Term 0 ± 2 Years 
Medium Term 3 ± 5 Years 
Long Term 6 ± 10 Years 
Continuous Ongoing actions 
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HisWorical Ha]ard eYenWs   
Hazard Event /  
Type  

Date  /  
Period  

Location  Intensity  Social Impacts  Physical Impacts  Economic  
Impacts  

Ecological  
Impacts  

Fluvial Flooding  
(Ewaso Nyiro  
River)  
  

March± 
Ma\ 2018  
(Long  
Rains)  

Riparian 
 areas 

along  EZaso 
N\iro  RiYer; 

Maisha Bora & 
Shambani 
crossings; 

 parWs of 
BXlla Pesa &  

BXlla Mp\a  

RiYer leYels rose 
aboYe bankfXll 
folloZing 
XpsWream rainfall; 
loZ-ZaWer 
crossings 
sXbmerged; 
locali]ed flood 
depWhs appro[.  
0.5±1.2m  

Temporar\ 
displacemenW of 
hoXseholds; 
increased  
ZaWerborne 
disease risk; 
disrXpWion Wo 
schools and  
markeWs; 
YXlnerable 
groXps (informal 
seWWlers, elderl\, 
children) mosW  
affecWed  

Road and crossing 
damage; 
riYerbank erosion; 
conWaminaWion of 
shalloZ 
 Zells; 
damage  Wo  
Wemporar\ 
hoXsing  

MarkeW 
disrXpWions; 
WransporW 
inWerrXpWions; 
repair cosWs for 
roads  and  
drainage  

RiYerbank 
erosion; 
sedimenW 
deposiWion on 
farms; 
degradaWion of  
riparian 
YegeWaWion  

 



IViRlR MXniciSaliW\ RaSid ClimaWe RiVk aVVeVVmenW - 2025  

Page _ 44   
  

Prolonged  
Drought  

2020± 
2022 
(MXlWiseason 
droXghW)  

MXnicipaliW\Zide; 
seYere in BXraW 
Zard and 
boreholedependenW 
areas  

ConsecXWiYe 
beloZ-aYerage 
rainfall 
 seasons; 
declining 
borehole 
 \ields; 
seYere  ZaWer  
sWress  

WaWer raWioning; 
increased food  
insecXriW\; 
malnXWriWion risk 
among children; 
pasWoral 
hoXseholds 
heaYil\ affecWed  

SWrain  on 
boreholes 
 and 
pXmps; 
YegeWaWion 
 dieoff; 
 increased 
reliance on ZaWer 
WrXcking  

RedXced  
liYesWock 
prodXcWiYiW\; 
declining markeW 
acWiYiW\; 
 higher 
hoXsehold ZaWer 
e[pendiWXre  

Rangeland  
degradaWion; 
redXced 
 riYer 
floZs;  Wree 
morWaliW\ dXe Wo 
ZaWer sWress  

Pluvial  
(Urban/Flash)  
Flooding  

OcW±NoY  
2023  
(ShorW  
Rains / El  
Nixo)  

Wabera CBD; 
BXlla Pesa;  
drainage  
inWersecWions near  
Prison Farm  

High-inWensiW\  
rainfall (>70 
mm/da\ esW.);  
drains 
oYerZhelmed;  
flood depWhs 
appro[. 0.3±
0.8m; locali]ed 
ponding  
lasWing  hoXrs± 
da\s  

Temporar\  
displacemenW;  
disrXpWion Wo 
schools and 
pXblic serYices; 
e[posXre Wo  
conWaminaWed 
floodZaWer  

Blocked cXlYerWs; 
erosion of graYel 
roads; ZaWer 
ingress inWo  
homes and shops  

Loss of Wrader 
sWock; WransporW 
dela\s; 
increased 
drainage 
mainWenance 
cosWs  

SedimenW  
bXildXp in 
drains; solid 
ZasWe Zashed 
inWo riYer  
s\sWems  
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 Extreme  Heat  
Episode  

Feb±Mar  
2024  

 Wabera  Xrban  
 core;  high- 
densiW\ residenWial 
]ones; markeWs 
and bXs park  

SXsWained 
da\Wime  
WemperaWXres  
aboYe  35�C; 
redXced nighWWime 
cooling  

HeaW-relaWed 
illnesses; 
deh\draWion; 
redXced 
prodXcWiYiW\ of 
oXWdoor Zorkers; 
elderl\ and 
children mosW  
affecWed  

Transformer 
oYerheaWing; 
increased 
 ZaWer 
demand; sWress on 
sXppl\ s\sWems  

RedXced markeW 
Wrading hoXrs; 
higher 
hoXsehold 
spending on 
ZaWer and  
cooling  

VegeWaWion 
sWress; redXced 
riYer floZ 
leYels; dr\ing 
of open green 
spaces  

Extreme Wind &  
Dust Storm  

AXgXsW 
2021 (Dr\ 
season)  

MXnicipaliW\Zide; 
peri-Xrban ]ones 
and open markeWs  

SWrong gXsWs (>60 
km/h esW.) ZiWh 
heaY\ dXsW; 
shorWdXraWion 
highimpacW eYenW  

RespiraWor\ 
disWress 
 cases 
increased;  
damage  Wo  
informal shelWers  

Roof damage; 
XprooWed Wrees; 
Wemporar\ poZer 
inWerrXpWions  

BXsiness 
disrXpWions in 
open markeWs; 
repair cosWs for 
damaged  
sWrXcWXres  

Soil erosion; 
loss of 
shalloZrooWed 
YegeWaWion; dXsW 
deposiWion on 
sXrfaces  
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