
This World Health Organization (WHO) health and climate change urban profile presents a snapshot of key climate hazards, 
climate-sensitive health risks, and the potential health benefits of climate change adaptation and mitigation. The profile 
does not provide comprehensive information on all climate hazards, vulnerability factors or health risks but rather provides 
examples of some immediate risks based on available evidence and reported priorities and initiatives. Outlined in this profile 
are opportunities to promote policies and projects that protect the climate and environment while having large immediate 
health benefits at a local level. This profile captures the entirety of Kisumu County, which includes the city of Kisumu and 
the encompassing area.
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Flooding 

Sea-level rise

Extreme and/
or increased 
precipitation

Heatwaves 
and/or 
increased 
temperatures

Storms

Drought

In 2019, Kisumu County had a 
population of 1 155 574 with a  
land area of 2085km2 (4). 

Malaria prevalence in Kisumu County has 
dropped from 27% in 2015 to 19% in 2021 
following targeted measures to tackle the 
disease (5).1 

Proportion of Kenyan population 
with primary reliance on clean 
fuels and technologies for cooking 
in 2019. Household air pollution 
from unclean sources of energy 
in homes causes serious health 
consequences (19). 

As of 2021 in Kisumu 
County, air pollution was 
the 3rd leading risk factor 
driving death and disease 
(8).

Kenya’s national mean 
annual PM2.5 concentration 
was 26,6 µg/m3 in 2016 (17). 
This is well above the WHO 
air quality guideline value of 
5 µg/m3 (18). 

Diarrheal diseases were 
among the top 10 
leading causes of death 
in Kisumu in 2019 (6).

Kisumu is not part of the 
BreatheLife global campaign to 
mobilize cities to protect health 
and the planet from the effects 
of air pollution (20).

1.15 million 
population

19% 17% Air pollution  
3rd leading  
risk factor 

26,6 µg/m3 
PM2.5

Top 10 BreatheLife City4 - 

Evidence to support

•   �Agricultural losses due to the 
increasing frequency of flood 
and drought events present a 
major obstacle in alleviating food 
insecurity and poverty (10). 

•   �Flood- and drought-related crop 
failures are three times higher 
in Kisumu County compared 
with other regions and cost 
households an average of  
US$ 2000 annually (10, 11). 

•   �Both acute and prolonged food 
insecurity put children at risk of 
stunting and chronic illness; in 
2015, stunting rates in children 
under 5 years old in Kisumu 
County were around 18% (6, 12).

•   �Malnutrition is a leading cause of 
death and disease in the county 
(2019) (8, 12).

•   �Almost 90% of residents rely on 
open water sources. Flooding, 
due to variable rainfall patterns 
and rising lake levels, negatively 
impacts the quality of water 
sources (3). 

•   �Increasingly unsafe and/
or insecure drinking water 
and sanitation services due 
to climate variability and 
climate change could lead to 
increases in cholera and other 
waterborne diseases and  
deaths (7, 8). 

•   �In Kisumu, diarrhoeal diseases 
are already among the top 10 
leading causes of death (6). 
Kisumu’s informal settlements, 
which have poor sanitation 
systems and lack easy access 
to health care facilities, 
are particularly at risk of 
waterborne diseases (9).

•   �Kisumu is an endemic zone for 
malaria due to its location in the 
Lake Victoria Basin (8).

•   �The lake endemic zone has 
the highest malaria prevalence 
among children aged 6 months 
to 14 years, 19% compared with 
the national average of 6% in 
2020 (13). 

•   �Increasing temperatures  
(with a projected increase of  
1 to 3˚C by 20502 (14) and 
rainfall in Western Kenya are 
expected to lead to enhanced 
conditions for mosquito-borne 
diseases, potentially leading to 
epidemics of malaria and dengue 
as well as outbreaks of Rift Valley 
Fever (7, 15, 16).

Water security and 
waterborne diseases 

Malnutrition and  
foodborne diseases

Vector-borne and 
infectious diseases

Climate hazards and health risks (1, 2, 3)

Health and development indicators

Water security 
and waterborne 
diseases

Vector-borne 
and infectious 
diseases  

Effect on 
health systems, 
including health 
care facilities

Non-
communicable 
diseases

Mental and 
psychosocial 
health

Heat-related 
illness and 
death

Malnutrition 
and foodborne 
disease

Air pollution3 

2 �Baseline is average observed annual temperatures from 1979 to 2000. Modelled projections are for representative concentration pathways (RCP) 4.5 and 8.5.
3 �Many of the drivers of climate change, such as inefficient and polluting forms of energy and transport systems, also contribute to air pollution.
4 �The BreatheLife Network and global campaign is a collaboration between WHO, the Climate and Clean Air Coalition, the United Nations Environment 

Programme, and the World Bank.

1 �The drop in prevalence was attributed to targeted measures, including, successful mass distribution of insecticide treated nets, accurate diagnosis and treatment of the 
disease and vector control rolled out by the government and development partners as reported by the Kisumu County Malaria Control Programme.
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Wildfires

https://breathelife2030.org
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•   �•   �•   �

Climate change  
assessments  
and plans Completed?

Health  
included?

Climate risk and 
vulnerability 
assessment

 

Adaptation plan In progress N/A

Mitigation plan In progress N/A

Climate change and health initiatives

Climate change 
bill to provide a 
framework for 
funding adaptation 
activities

  
(passed in 2020)

Global Covenant of 
Mayors for Climate 
& Energy



Kenya Climate 
Smart Agriculture 
Project



Water security 
target

   
(80% of county has access 

to safe drinking water 
within the county (current 

level is 42%) (10)

Climate 
and health 
commitments

Adaptation and  
mitigation actions

Benefits to health

Flooding 
•   ��Based on the County Integrated Development Plan, the city has 

started implementing a four-year project to improve and install 
storm-water drainage (1). 

•   ��This measure is expected to reduce latrine overflows during 
floods and protect clean-water sources (1, 22). 

•   ��The county has formulated flood hazard maps for the entire 
city, which are currently undergoing validation through a 
participatory community approach (1, 22).

Flooding
Improved storm and rainwater drainage helps to (22, 25): 

•   ��reduce the number of injuries and deaths due to flooding.

•   ��limit the spread of waterborne diseases and infections associated 
with unsafe water quantity and quality; reduce the risk of vector-
borne diseases, such as malaria, by avoiding stagnant open water. 

•   ��avoid the mental health stresses associated with extreme 
weather events.

•   ��limit disruption to health services.

Drought
•   ��Improving and expanding the rainwater harvesting 

system and increasing water storage capacity has 
positive impacts on drinking water supplies and 
sanitation services. This helps to limit morbidity 
and mortality associated with unsafe water and 
sanitation services. 

•   ��By helping to develop a reliable water supply for 
crops and livestock, it may contribute to reduced 
climate-induced migration from rural to urban 
areas (25–27).

•   ��A study in Kenya evaluated that safe Water System 
(SWS), such as chlorinating stored water,  latrine 
presence and use of rainwater sources, could 
reduce the risk of diarrhoea in children under 
5 years old by 65% compared with households 
where the system is not in use (28).

Heat stress 
•   ��Increasing forest coverage has positive effects 

on lowering the local air temperatures and 
reducing the incidence of cardiovascular diseases, 
respiratory diseases, heat exhaustion, heat stroke 
and overall heat-related mortality (25–27). 

•   ��Benefits for mental health are observed with an 
increase in tree coverage (27).

Heat stress 
•   ��Kisumu County is aiming to increase its forest 

cover from 0.5% to 10% by 2022 by planting 
40 million seedlings (1, 23). Increased tree 
coverage will provide invaluable shade for 
outdoor workers during hot days.

•   ��As well as planting pioneer tree species in 
water sheds for water preservation (23, 24), 
the city is collaborating with industries on 
reforestation (23).

Drought 
•   ��Several water management projects are already 

underway, including promoting rainwater 
harvesting systems, increasing water storage 
capacity in rural areas from 5800 m3 to  
35 000 m3, drilling and equipping new boreholes, 
and desilting existing water pans to improve 
storage and holding capacity (1, 22). 

•   ��New storage capacities will provide stored water 
during periods of drought and reduce the number 
of stagnant water sources that could serve as 
malaria breeding grounds (1, unpublished data).

Under development
In 2021–2022, the Kisumu County government 
committed to carrying out a baseline emissions 
inventory as part of the county’s roadmap for 
reducing greenhouse gas (GHG) emissions 
within the county (21).

Emissions inventory

Emissions
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Financing
Scale-up financing to implement  
adaptation and mitigation projects that  
are currently under-budgeted (33). This will  
contribute to protecting population health from 
climate risks (34). Key projects for investment include 
water management initiatives; improvements to water 
distribution pipelines and waste management; and 
construction of a sanitary landfill (1).

Collaborations

Kisumu County is a member of the Lake Region Economic 
Bloc, which could fund and develop large cross-county 
health adaptation and mitigation projects (35) such as 
developing a centralized database for health infrastructure 
assets to improve maintenance and performance. 

Community involvement 

Strengthen public participation through: forums with 
community members to propose adaptation projects that 
include health considerations and equity; ward climate 
change committees; and participatory scenario planning at 
community level.

Solid waste management in Kisumu 

Kisumu’s urban centre is experiencing rapid 
urbanization and population pressures. 
This puts additional pressure on critical 
infrastructure and systems that support public 
health, including the already stressed waste 
management system (15, 29, 30). Only 25% 
to 30% of solid waste is formally collected in 
the county, leaving the rest to be dumped in 
the streets or latrines, blocking storm drains, 
or burnt (31). Dumping in landfills and waste 
burning contribute to GHG emissions and 
increase PM2.5 concentrations (32, 33). In 2020, 
the total CO2eq emissions from waste in 
Kisumu were estimated at over 40 000 tonnes 
per year (33). Additionally, Kisumu’s informal 
settlements are particularly vulnerable as they 
receive little or no collection services from 
the city, leading to waste pits that harbour 
diseases (29).

Calls for actionCity zoom-in
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LEGEND

Heat-related illness 
and death

Injury and death 
from extreme 

weather events

Malnutrition 
and foodborne 

disease

Mental and 
psychosocial 

health

Non-
communicable 

diseases

Respiratory 
illness

Vector-borne 
and infectious 

diseases

Water security 
and waterborne 

diseases

Zoonoses Effect on health 
systems, including 

health care 
facilities

Flooding Sea-level rise Extreme and/
or increased 
precipitation 

Heatwaves and/ 
or increased  

temperatures

Drought Urban heat  
island effect

 

Air quality 
degradation

Key climate hazards5

Key health risks

5 The key climate hazards listed in this legend may not be a comprehensive list of hazards associated with climate change. Other extreme events including tropical storms 
or wildfires, if identified as a key hazard, will be presented on page 2. 
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