Air Pollution and Air Quality
Monitoring in Ghana

Presentation by:
James Nimo

Research Associate (Afri-SET )
Department of Physics, University of Ghana
Accra, Ghana



/IFRI- SET =

Afri-SET: The Air Sensor Evaluation
and Training centre for West Africa



Objectives of Afri-SET

1. To establish a low-cost air sensors evaluation and
training hub in Ghana.

2. To facilitate capacity building of students and air
quality practitioners in Africa.

3. To promote long-term sustainability and replication

of the center.



Reference Grade Instruments at Afri-SET
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Introduction — What Is poor air quality?

 Poor air quality can be defined
as particulates (aerosols) either
In the form of solid, liquid or gas
exceeding required levels In
ambient air.

 Thelr presence In the atmosphere
has a huge impact on climate by
changing the solar energy of the
Earth system due to their ability
to form other chemical species

Source : https://www.ecohubmap.com/hot-spot/air-pollution-in-accra-ghana/hqoiml9127pbw 7



Previous state of Agbogbloshie




Sources of poor air quality
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Common sources of poor air quality in Ghana

Ghana

Rural

Urban 3 43'6 3518

mWood = Charcoal mLPG m Other (%)

Ghana 17.-8 6A%2 15%7 219
2985 395 286 213

Rural

Urban 8Y4 83'8 e 2%

w Other (%)

m Kerosene M Electricity M Torch

Textbox Figure. Fuel use statistics for Ghana: (A) cooking and (B) lighting. (Based on Ghana Living Standards Survey, 2014 [World Health
Organization 2018].)
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OLFACTORY NERVE
Inhaled particles travel through
this nerve into the brain, bypassing

the lungs

Introduction — Effects of poor air quality
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Introduction — Effects of poor air quality

Our World

Number of deaths by risk factor, African Region (WHO), 2019 o

Total annual number of deaths by risk factor, measured across all age groups and both sexes.

Air pollution (outdoor & indoor)

High blood pressure

Proportion of glohal 897,242

deaths in Africa

Deaths attributable to air pollution
(95% uncertainty interval)

(" i Y\ Global

718,299
670,297
656,085
596,450

584,478

Low birth weight
Indoor air pollution
Unsafe sex
Child wasting
Unsafe water source
High blood sugar
Obesity
Unsafe sanitation
No access to handwashing facility
Alcohol use
Outdoor air pollution
Smoking
Child stunting
Diet low in whole grains
Non-exclusive breastfeeding
Diet low in fruits
Diet high in sodium
Secondhand smoke
Diet low in vegetables
3'1% Low physical activity
Drug use 36,543
Low bone mineral density Jjij 26,560
Iron deficiency i 20,497
Diet low in nuts and seeds Jjj 19,594
Vitamin A deficiency Jjj 18,084

492,202
437,338
361,539

347,980

327,413

270,441

245,491

236,433

67 million 16:3%

(59 million-7.5 million)
4 million 0.3%
(34 million-48 million)

1-1 million
(932000-13 millon

363419
(288615-49104))

697000
(526000-879000)

11230
480018300
_ | )

Allair pollution

Ambient PM,. pollution
107,069
88,234
86,146
74,276
71,736

63,688

59,655
36,619

23 million 303%

(L6 million-3-1 million)
365000
(175000-564000)

Household air pollution

Ambient ozone pollution

Data are from the 2019 Global Burden of Disease Study. PM=particulate matter.

Table 1: Deaths attributable to air pollution, in Africa and globally, in 2019

Discontinued breastfeeding | 4,467

0 200,000

Source: IHME, Global Burden of Disease (2019)

(Fisher et al., 2021)

400,000

600,000 800,000

OurWorldInData.org/causes-of-death « CC BY
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Past Studies on Air quality in Ghana

d There were no known
continuous reference grade
alr quality Instruments In
Ghana.

d Most air quality studies
focused on quantifying
sources In the capital city —
Accra.

 Few air quality instruments
were available.

10/26/2023

Zhou et al. 2014

Accrad

November 2006~
August 2007

Pollutants

Ambient and cooking area PM, -

Sample duration

48 hr

Samples (N)

80

Speciation

Elements (EDXRF), BC (smoke stain reflectometer)

Model

PMF

Piedrahita et al. 2017

Kassena-
Nankana
(northern

Ghana

November 2013-
September 2014

Pollutants

Ambient PM, -

Sample duration

One week

Samples (N)

50; 25 for organics — used for source apportionment

Speciation

Carbon speciation (NIOSH TOT); organics (subset of samples,
GC-MS)

Model

PMF2
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Past Studies on Air quality in Ghana

Studv /
Location Year(s)

Sampling and Analysis

Aboh et al. 2009

Greater Accra February 2006— Pollutants Ambient PM, 44, PM>5 =
region February 2007 Sample duration 24 hr
(Kwabenya)  (Harmattan and | Samplos (%) 171
period) Speciation Elements (EDXRF); black carbon (BC)
Model PCA
Ofosu et al. 2012
Ashaiman February 2008— Pollutants PM, ¢
(semi-urban August 2008 Sample duration 24 hr (sampling period was 12 hr or 16 hr due to logistical
town) constraints)
Samples (IN) Not available
Speciation Elements (EDXRF); carbon speciation (IMPROVE TOR)
Model PMF
Ofosu et al. 2013
Navrongo February 2009— Pollutants PM, ¢ 44, PM,
February 2010 Sample duration 24 hr
Samples (N) 110
Speciation Elements (EDXRF); carbon speciation (IMPROVE TOR)
Model PMF
Zhou et al. 2013
Accra September 2007— Pollutants Ambient PM,5, PM, ¢
August 2008 Sample duration 48-hr samples/6 days
Samples (N) 199 (PM- ), 197 (PM,4)
Speciation Elements (EDXRF); BC (smoke stain reflectometer)
Model PMF

10/26/2023
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Typical Source Apportionment Study

206ppH/207Ph < 1.19
SSGZnJMC < - 0.6(y00

Pb, Zn, Cu

Particles

Biomass Heavier Zn

={0iggliale
BG: GG, Cl
(3%6Zn = 2,
206 pPH/207Pb = ? )

208pp /207Pph > 1.20
Cl, Pb, Zn, Cu

Industry

—~

( Urban

Aerosol

206Pp/207Pb = 1.11 to 1.19

AR A

394 Industrial Area 1 | _ &
< w»
~ T
55
<D
Gas
Light Zn

Tires (non-exhaust)
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(Bc' co, MPz.s)
(exhaust)

(Gas phase light Zn

Gasoline (exhaust)

a3%5ZnN j4c = -0.18 to -0.58%0
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PM2.5 Concentration (ug/m®)
04-155

156-26.2

26.3-34.2

34.3-449 o A
45.0 - 1419.7

Past Studies on Air quality in Ghana

> ® © 0 0 @

A pM10 Concentration (ug/m?) Stops
® 1.1-384
O 385-557
O 558-778
© 779-1175

@ 117.6-8654.6
{‘{ Stops
we NIMA walking path

w— NIMA walking path

300 Meters A
L 1 1 1 1 1 1 1 |

1 High variation of PM levels in the neighbourhoods of Nima and Jamestown.
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Proliferation of Air Sensors in Ghana

Airly Airnote Modulair

e T ——

Praxis Atmos Qair Airgo SensorAfrica Air Quality EGG
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Installed Sensors at Afri-SET
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Installed Sensors at Afri-SET
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Sensors Support Login
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Interventions based on air quality

studies

] The use of clean cook stoves.

d Awareness of poor air quality in our
communities and schools .

 Proliferation of air quality instruments In
Ghana.

 Increase In training of air quality studies

] Others

10/26/2023

24



Current state of Agbogbloshie - 2022
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An aerial photo taken on 28 March 2022 shows the reclaimed Agbogbloshie scrapyard site with only GIZ’s technical training facility and
Pure Earth’s recycling containers left standing. Old Fadama is across the Korle Lagoon in the distance, where many e-waste and scrap

10/26/2023 metal practices now take place. Copyright © Muntaka Chasant.
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Current studies on air quality in Ghana
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Current studies on air quality in Ghana

Pathways to
Equitable
Healthy
Cities

BREATHE
ACCRA
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Conclusion

Know

10/26/2023

Act

Better air quality
Good Public

health
Better climate

Positive Impacts
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https://afriset.org/

I RAS

J—

=R X

gma Thank you

Contact: nimos1260@gmail.com @nimos1260
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