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2. High resolution estimates of PM2.5 in Africa using
remote sening and machine learning

Hyperparameter Tuning:

13 Input Grid search with 5-fold CV
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* Used 13 input features from satellite to predict daily mean PM, : by training

an XGBoost model with surface observations in Africa

Figure 1. Diagram illustrating training and testing of the model.

Predicted PMZ.5

Test set (20%)
11 monitoring sites
West Africa
Ghana

* Incorporating trace gas columns improved PM, : model estimates here as it

did in Zheng et al. (2023) which focused on India.
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Figure 2. Comparing modeled (orange) and observed (blue) daily mean PM, 5

Bamako
A 400 - MAE = 19.39
£
o
3 p N
\L:) 200 ) ..(".‘. : [ o [ ]
ot P 4& . "ﬁ’ 2 smbes
= 4 - -
E | Pagiee R JuN,
SN N oo
00 00 ANV A D D a0 o
PPN NS NN L LM
Libreville
& 40 MAE = 3.31
% 30 :
2 o3
20 - o o gt
2 )f,*'v" ‘ﬂ\-k ~":‘¥<
S 104 ipslte o e
(a aj” xwtov
\o) AN ’0’5
AR AR AR AGIR LI\ £

reference-grade monitoring site (R2~0.8) = E T

* We are leveraging calibrated air sensors
for a Ghana-specific model which are
expected to improve PM, - estimates and
help us to conduct epidemiological, policy,
and environmental justice studies.
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Figure 3. Maps of annual mean PM, s (Accra)
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» We have pioneered efforts at using hybrid networks of air sensors and reference » Climate and air quality response to rapidly changing African anthropogenic aerosol emissions

monitors for PM2.5 and other pollutants for applications such as:
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Figure 5. Clarity, PurpleAir, and QuantAQ air sensors versus Reference Teledyne T640 in Accra.
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Figure 6. Non-negative matrix factorization

11 " i i " First Measurements of Ambient PM2.5 in Kinshasa, Democratic
decomposmon for source attribution in Kinshasa Republic of Congo and Brazzaville, Republic of Congo Using Field-

calibrated Low-cost Sensors

OUAGADOUGOU, BURKINA FASO: 2021 - Vo 2
* Hvbrid network of air monitors for PM2.5 and comparison against WHO guidelines
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NAIROBI, KENYA: NOx, O3, and PM monitoring in a traffic-impacted urban area (Nairobi AQ Supersite) Project Lead, Kenya Dr. Godwin Opinde Kenyatta University, local champion
, _ o _ “US DOS funded air quality project that has led to increased awareness in air quality management and caused research interest/conversations in this subject area
Flgure 8: NOXx momtormg with among Academia, policy makers, regulators, Non Governmental Organizations and students in East Africa.”
o0 —_— chemilumisence NOx analyzer

“The project has enhanced collaboration between Kenyatta University and its partners such as Nairobi County City Government, National Environmental Authority,
Jomo Kenyatta University of agriculture and Technology, the University of Nairobi and Makerere University AirQo”.

— in CBD, Nairobi, Kenya
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Certification in Air Quality Management
and Science Training

Awarded to:

PLAN D’ACTION EN MATIERE DE SANTE ET
DE POLLUTION AU BURKINA FASO

For a 5 day training course at Kenyatta University with support from the
US State Department and Columbia University in the City of New York
held from 14-18 August 2023
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