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SEI Africa Programmes

• Energy and Climate Change

• Sustainable Urbanisation

• Natural Resources and 
Ecosystems

Flagship Projects

• Bioeconomy for Sustainable 

Development

• Science for Environment and 

Climate Diplomacy



EARALY WARNING FOR ALL INITIATIVE



GLOBAL ATMOSPHERIC WATCH



Monitoring Research Infrastructure



NATIONAL FRAMEWORK CLIMATE SERVICES

NFCS COUNTY STRUCTURE NFCS NATIONAL STRUCTURE 

CAN WE IDENTIFY THE 
INTERSECTION OF AIR 

QUALITY DATA AND 
CLIMATE SERVICE 
INFORMATION? 



Integrating Other Sources of Information: Air 
Quality Sensors



Do Satellites Capture Patterns?



Strategy for Air Pollution and Climate Change Mitigation for Decision Making

Source: UNEP GEMS/Air Strategy, 2022



How do we measure and Understand Air Quality?



Source Identification and Attribution



LCS Sensor Opportunities



DATA FUSION SYSTEM……



Global and Regional Models….

“garbage in, garbage out”; model outputs are 

only as good as the emissions data, model 

assumptions, and initial conditions that are 

used. 

• Out of date and/or coarse resolution 

emissions inventories cause uncertainty. 

• Model outputs are not directly comparable 

to ground or other data sources due to the 

scale mis-match; the model estimates 

average concentrations across its grid, 

which are not the same as measurements 

at specific locations.

• Large amount of data requires expertise & 

software to interpret and visualize.



Health Studies and Personal Exposure Monitoring



AOD Analysis Nairobi 2025 – Informed Deployment Strategies

Source:  Rose Mary – SEI Researcher

Sentinel 5P 2024 – 2025 For Nairobi Air Quality Data Monitoring Network in 
Nairobi 04th December 2025



DAKAR, Senegal: 2 AQ 
Sensors deployed and 18 
additional sensors to be 
deployed in Sept 2023

Djibouti: 4 Air Quality Sensors 
deployed in Djibouti

ADDIS ABABA: Ethiopia: 11 Air 
Quality Sensors deployed in 
Addis ABABA

TANZANIA: 25 Air Quality 
Sensors deployed in Dar-
es Salaam and  Zanzibar. 

ZAMBIA: 3 Air Quality Sensors 
deployed in Ndola and Lusaka. 

KAMPALA, Uganda: 12 
Air Quality Sensors 
installed in September 
2023

KENYA: 43 Air Quality Sensors 
installed in Kenya (30  in 
Nairobi, 8 Sensors in Nakuru, 
3 sensors in Eldoret and 2 
Sensors in Kilifi. )

Filling the Gaps: Air Quality Sensor Deployment Across Africa by UNEP and SEI

 Two of the four sensors that were handed over to the AU ZONE 5 Sport Commission 
to cover all the sports venues of the African Games have been deployed



SENEGAL: FILLING DATA GAPS ON AIR QUALITY

• Deployment and Expansion of Air Quality Monitoring Infrastructure

• New Monitoring Stations: Deploy low-cost air quality sensors in key locations, 

including urban centers (e.g., Dakar), industrial areas, and vulnerable 

communities.

• Calibration and Quality Assurance: Ensure that deployed sensors meet 

international standards through regular calibration and validation with 

reference-grade equipment.

• Integration with Meteorological Systems

• Data Synchronization: Integrate air quality monitoring data into Senegal's 

meteorological systems for combined analysis of weather patterns and air 

pollution trends.

• Early Warning Mechanisms: Develop automated early warning systems that 

use real-time meteorological and air quality data to alert communities during 

high-pollution events.



Dar-es-Salaam Bus Rapid System 

Baseline for assessment of impact of BRT 
implementation on air pollution from road 
transport – first case in Africa?



Community science for air pollution in Nairobi informal settlement

Photostory: https://www.sei.org/featured/living-with-smoke/

23/09/2015, a.m.



Community science for air pollution in Nairobi informal settlement



Air–Noise Pollution Linkages: Testing Innovative 
Community-Based Adaptation and Mitigation Strategies in 

Kenya

Vipingo Health Center Kariobangi Health Center

Kangemi Health Center Mtwapa Health Center



Strengthening Air Pollution Observation

Meteorological early warning data 

Air pollution data 

WHY? 

Increasingly innovative approaches are being applied to 

unlock early warning systems for air pollution This builds on 

the advances of established early warning systems that focus 

on climatological and meteorological risks. Specifically, this 

is in three levels. 

Understanding Air 
Pollution Dispersion?

Improved Climate 
Service Information 

System?



Methodology of Framework

The KMD weather station at JKIA has integrated low-cost 

air quality monitoring sensors to co-create a hybrid air 

quality monitoring network the reliability and accuracy 

of air pollution early warning 

information

Combine Increase

Air Quality Data

Meteorological 
Data



Strengthen observational networks and improve climate services, and 
the National Framework for Climate Services (NFCS)



Partnership between UNEP, SEI and KMD



Inclusion of Air Quality into the State of the Climate 

Report Kenya 2024 

TECHNICAL PATHWAY TO INTEGRATE AIR POLLUTION INTO 

NFCS : KENYA AS A CASE STUDY





Environment and Climate Change poses Risks to 
Sports



AK Sustainability Leadership in Athletics Globally



SUSTAINABILITY AND SPORT FRAMEWORK



SUSTAINABILITY FOR CLIMATE ACTION



DIAMNIADIO OLYMPIC STADIUM

Diamniadio

ETHIOPIAN

1. Ethiopian Youth Sports Academy (Addis 

Ababa)

UGANDA

1. MTN Philip Omondi Stadium (Kampala)

TANZANIA

1. Amaan Stadium (Zanzibar)

KENYA

1. Moi International Sports Complex

(MISK) Kasarani (Nairobi)

2. Nyayo National Stadium (Nairobi)

3. Ngong Racecourse (Nairobi)

4. Nakuru Athletics Club (Nakuru)

5. Butwani Waterfrount Park 

(Malindi)

6. Raila Odinga Stadium (Homa Bay)

7. Lobo Village (Eldoret)

ZAMBIA

1. National Heroes Stadium (LUSAKA)

2. Levy Mwanawasa Stadium (Ndola) 

AIR QUALITY 

MONITORING IN 

SPORTS FACILITIES 

ACROSS AFRICA



Gender Considerations for Air Quality Exposure 
within the Sport Industry 

• By providing empirical evidence
from Nairobi’s largest cycling event,
This project led to strengthen the
case for the UNEA-7 resolution’s
call for sustainable, inclusive, and
gender-responsive sport systems. It
demonstrates how real-time
environmental monitoring, cleaner
mobility infrastructure, and air
quality–aware



WOMEN AS ACTORS OF CHANGE TO AIR QUALITY 
DATA TO IMPROVE MOBILITY IN NAIROBI



METHODOLOGY OF DATA COLLECTION

Portable sensors mounted on bicycles

measured PM₂.₅, PM₁₀, CO₂, CO,

temperature, humidity, and pressure

across three periods: before the event

under normal weekend conditions;

during the Sunday race, when roads

were closed; and after the event

during weekday morning peak traffic

(7:00–9:00 AM). This temporal design

provides a rare opportunity to quantify

how urban air pollution fluctuates

across sporting and non-sporting

conditions—and how these

fluctuations differentially affect male

and female athletes.



DATA VALIDATION ACROSS THE THREE PORTABLE 
SENSORS



Mapping Pollutant Concentrations along the routes

Before the event : Friday 27th September 2024, 7-9am

• Wednesday 25th September 2024, 7am-9am • Before the event : Friday 27th September 2024, 7-9am



Mapping Pollutant Concentrations along the routes

Sunday 06 October 2025 – After the event

• Day of Event: Sunday 29th September 2025 • After the Event: Sunday 06th October 2025



ENGAGING COMMUNITY OF CYCLISTS TO DRIVE 
ENVIRONMENTAL SUSTAINABILITY



24 HOUR AVERAGE FOR FINE PARTICULATE 

MATTER(PM 2.5)

Great Rift 10-a-side Rugby tournament
(20-21 May 2023)

Nakuru Athletics Club



Monthly PM2.5 Concentration (2024 - 2025) at Stadiums in Zambia

PM2.5 levels exceed the annual WHO 
Guideline of 5 µg/m3

 Recurrent pollution events observed during the dry season (July–October) are attributed to:

 Dust resuspension from dry soils and unpaved roads

 Open waste burning and agricultural biomass burning

 Local transport emissions around stadiums during events and peak hours



Monthly PM2.5 Concentration (2024 - 2025) at Both Stadiums

PM2.5 levels between December and May are 
below the Daily WHO Guideline of 15 µg/m3



Time Variation of PM2.5 at both Stadiums

 7 am – 12 pm has the lowest
pollution levels at both stadiums.



 7 am- 12 pm with low PM2.5 
concentrations recommended for 
training and sporting activities at 
both stadiums 

 Saturdays and Sundays with lower 
PM2.5 concentrations recommended 
for training activities at both stadiums

 Exposure during sporting events during 
July–October poses severe health and 
environmental risks

 Jan-June and Nov-Dec recommended for 
sporting activities at both stadiums.

Policy Implications: Air Quality-Health-Sport Nexus


