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What is air pollution?

% According toiWHO, air pollution is a complex mixture of solid particles, liquid droplets, as well as gases.
It can come from many sources: household fuel burning, industrial chimneys, traffic exhausts, power
generation, - open burning of waste, agricultural practices, desert dust and others.
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Air Quality (AQ) Monitoring

Routine monitoring of specific air pollutants, also known as “Criteria Air Pollutants”, defined at National
level in National Ambient Air Quality Standards (NAAQS) or by International Organizations.

Essential characteristics of an effective monitoring system (UNEP, Clear Air Asia, 2016):

1. Well-planned network according to monitoring objectives, representative of the AQ conditions at the
country and compliance with ambient air quality standards

Proper implementation of quality assurance (QA) and quality control (QC) procedures

Sustainable operation

Effective communication to the public/policymakers

Strong commitment from authorities in terms of financial and human resource suppport.

Economic benefits (implementation and operation): Health BUT
National Wealth & Equality

2% Benefits far outweigh the costs of implementing control measures.

% Cost-benefit analysis (USEPA’s 2006 NAAQS for PM alone): €42-€136 billion for 2020.

%« Health benefits for every EU citizen is estimated between 6 and 19 times (average annual costs of €94-
€301) exceed costs (average annual costs of €15) (Holland, et al., 2005).
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Instrumentation in AQ Monitoring (AQM)

Traditionally, government networks use Reference-Grade air quality Monitors (RGM) that comply with
very strict standards (AQ Regulations).

Key features of RGM are:

Continuous, long-term use with minimal drift in their measurements over time
High accuracy (strict regulatory standards suitable to be used for regulatory purposes)
Calibration to standards (traceability)
Sustainable operation
High level of standarization
Audits and maintenance according to established Standard Operational Procedures (SOPs)
Hybrid Monitoring Network: RGM (10.000 - 100.000 USD) + Low-Cost Sensors (LCS, 100 - 2.000 USD)
v Complement tradicional AQM
v" Reach uncovered areas
v" Research and public awareness purposes
x Interpreted with caution and often validation against reference instruments

B o N =

Evaluation of Emerging Air Sensor Performance
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International Standards Guidelines for AQM

According to UNEP, there exist three internationally accepted guidelines for AQM networks or programs:

Organization

WHO

USEPA

EU

These guidelines introduce:

Title/Link to Guidelines (Clear Air Asia, 201 6)

Monitoring Ambient Air Quality for Health Impacts Assessment
http:/fwww.euro.who.int/__data/assets/pdf_file/0010/119674/E67902. pdf

Air Planning and Standards

http:/fwww.epa.govfairquality/montring.html

Guidance for Network Design and Optimum Site Exposure for PM,, And PM_
http:/fwww.epa.gov/ttnfamtic/files/fambient/pm25/network/r-99-022.pdf
Guidance for Using Continuous Monitors in PM, . Monitoring Networks
http:/fwww.epa.gov/ttn/famtic/filesfambient/pm25/r-98-012.pdf

Directives for Monitoring Atmospheric Pollution (Directive 2008/50/EC)
http://eur-lex.europa.euflegal-content/EN/TXT/PDF/?uri=CELEX:32008L0050&from=EN

- Ambient AQ standards (limit and exposure period) based on extensive scientific evidence relating
main criteria pollutants to their adverse impacts on public health.

- Reference instrumentation/techniques — ( Reference Method (RN) Scientifically

- Procedures: QA/QC

developed to provide
quantification for AQ

Equivalent Method (Ei) regulations (NAAQS)
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Criteria Air Pollutants

Most of the countries defined as ‘criteria pollutants’, stablishing air quality limits for all of them, to the
following atmospheric species:

Sulfur Dioxide (SO,)
Carbon Monoxide (CO)

Nitrogen dioxide (NO,)

Particulate matter
Ozone (0O;)
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Measurement Techniques

To monitor the presence and evolution of gases and aerosols in the atmosphere (Criteria Pollutants), we
need to look at the content in the air using different monitoring techniques:
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l. Criteria Pollutants

1. International Standards Guidelines for AQM
‘ lll.  Monitoring Networks
IV. AQIndex

In-Situ AQ
Measurements
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Criteria Air Pollutants

Sulfur Dioxide (SO,)

Reference Method (RM): Pararosaniline Meth

Equivalent Method (EM): U.V. Fluorescen

- Highly reactive gas with a important health effect, basically on the “
respiratory system (irritation and lung effect)

« Secondary product: H,SO, (soluble)

« Important influence in gas-to-particle formation

« Natural sources: volcanoes or geothermal

« Anthropogenic sources: combustion of fossil fuels containing sulphur
(urban areas)

« Significant regional and seasonal differences as well as short-term
episodes depending on the dominant sources and their spatial distribution

uuuuuuuuuu

s S

SO, aIyzer
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Criteria Air Pollutants

Nitrogen dioxide (NO,)

« Oxidizing agent that may damage cell membranes
and proteins produced in combustion processes
(about half of total emissions throughout Europe
come from road traffic)

« Short-term exposure may predispose towards an
increased risk of respiratory diseases

« Both acute and chronic effects, especially in

susceptible population subgroups such as people
with asthma.

Reference Method (RM): Gas Phase

NO, Analyzer

Equivalent Methods (EM): Sodium
Arsenite (SA) Method, Differential Optical
Absorption Spectrometry (DOAS), U.V.
Photolytic Conversion, Cavity Attenuated
Phase Shift Spectroscopy (CAPS)
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Criteria Air Pollutants

« O3 is a secondary photochemical pollutant formed
Ozone (03) from the precursors volatile organic compounds,
NO, and CO in the presence of short wavelength
solar radiation

« O3 concentrations tend to peak some distance from
the emission sources of ozone precursors being

quite complex and dependent on various effects
« Ozone can enter the body through inhalation and

Reference Method (RM): Ethylene
Chemiluminescence (ISO 10313)

Equivalent Method (EM): U.V. Photometry can reach the respiratory system because it is not
(ISO 13964), Differential Optical Absorption very soluble in water
Spectroscopy (DOAS) « Ozone exposure has also been associated with

increased numbers of hospital admissions from
respiratory diseases, including asthma

O; Analyzer
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Criteria Air Pollutants

Carbon Monoxide (CO)

Reduces the capacity of blood to carry
OXygen, affecting organs, such as the brain, Reference Method (RM): Non-Dispersive Infrared
cardiovascular system or muscles Photometry (NDIR)
At very high concentrations, well above e,

normal ambient levels, CO causes death
The most important source is road traffic
CO emissions peak when traffic movement
is restricted: in crossroads with traffic lights
and in traffic jams

CO Analyzer

Equivalent Method (EM): U.V. Photometry (ISO 13964)
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Criteria Air Pollutants

Particulate matter

(PM,)

Airborne particulate matter represents a complex
mixture of organic and inorganic substances
Designated with the different aerodynamic
diameter: PM,, (coarse) and PM,: (fine)
Day-to-day variation in particulate matter Equivalent Method (EM): Beta-
concentrations Attenuation Monitoring, Tapered
Important health effects (mortality, respiratory Element Oscillating Microbalance
and cardiovascular diseases) even at low (TEOM®), Laser Aerosol
concentration levels (especially for fine Spectrometry, Dichotomous Air
particulate matter and depending on chemical Sampler
composition)

Long-term exposure to particulate matter is
associated with reduced survival and prevalence

rates of respiratory and cardiovascular diseases

Reference Method (RM): In-Stack Particulate
Filtration PM, sampler

Beta attenuator PM, monitor
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International Standards Guidelines for AQM (in-situ)

Table 0.1. Recommended AQG levels and interim targets

*** WHO recom mends ValueS for ||m|t|ng air Pollutant Averaging time Interim target AQG level
pollutant concentrations and exposure at levels at 1 2 3 a
which the risk for health effects is low. PM, pg/m®  Annual 3 25 1510 5
24-hour? 75 S0 37.5 25 15
% AQG based on purely epidemiological and PM_paim  Annual o so a0 20 "
toxicological evidence I o w0 s "
% AQGs are intended for worldwide use to achieve ™" T e - -
a safe AQ for public health: local circumstances S e =
(level of development, AQM capability,  "“o=*o™ A S “
24-hour® 120 S0 = - 25

socioeconomic - political conditions, cultural and
- - 40

iti i : 4-hour* 1
traditional issues, etc). SO, ug/m*  24-hour 25 50
CO, mg/m? 24-hour® 7 - - - 4
* 99th percentile (i.e. 3-4 exceedance days per year).

b Jwerage of daily maximum B-hour mean CII concentration in the six consecutive months with the highest six-month

NAAQS running-average O, concentration
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International Standards Guidelines for AQM (in-situ)

Adoption of AQ Standard in different regions

WHO region Countries in
the region

(n)

African Region

Region of the Americas
South-East Asian Region
European Region

Eastern Mediterranean Region
Western Pacific Region

Total

47

35

n

53

21

27

194

Countries with
standards for

at least one

pollutant and
averaging time

n

17

20

7

S0

n

12

17

%

36

57

64

94

52

44

60

Countries
without
standards
n %
21 45
13 37
3 27
2 4
1 5
13 48
53 27

Countries
with no

information
n i
9 19
2 6
1 8
1 2
9 43
2 7
24 12

Source: Kutlar Joss et al. (2017).

& WHO AQG are adopted in many
countries (at least for one pollutant)

& Many countries without any standard
(or information is lacking)

2 Gap between WHO AQG and National
Regulations
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Air Quality Monitoring networks

X Monitoring at fixed-location sites for most commonly monitores pollutants

X Inadequate spatial coverage: mainly centered on major cities and important lack of information on
rural areas

X Impact on spatial and temporal resolution of AQM - protection of the population

Current databases (ground-based):
2% Several regional databases of AQM

% Only 2 global databases to track global AQ concentrations and trends
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il Explore the data

openaq

Fighting air
inequality
through
open data.

OpenAQ is a nonprofit organization providing
universal access to air quality data to
empower a global community of
changemakers to solve air inequality—the
unequal access to clean air.

Why air quality? Why open data? Developers  About

McMillan Reservoir

Washington DC, US

Type Monitor ~
Measures PM2.5 (ug/m?), PM10 &A

(p'g/ms)! S0: (ppb) ,0s - Ua
(ppb), CO (ppb), BC men
(ug/m?), NO: (ppb) T

Pa

Provider: US EPA AirNow

Reporting: Updated 3 hours ago
Since 26/04/2016

Latest readings 13:22 (local time)

PM2.5 7 ug/m? VAL
PM10 24 ug/m®* =S Wev

BC 0.25 ug/m® =v="=

0 2pph VWAL~

NO. M ppb -V
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https://explore.openaq.org/

g@‘g World Health
%2 Organization

Interactive map Terms of Use

B Explorethedata  Notes and disclaimer

Pollutant

O PM, 5 (Particulate matter of less than 2.5 ym diameter)
® PMyp (Particulate matter of less than 10 pm diameter)
(O NO; (Nitrogen dioxide)

Year
2010 2022
2010 2012 2014 2018 2018 2020 2022

Annual mean concentration of
particulate matter of less than 10
microns of diameter (PM,,) [ug/m3] and
of less than 2.5 microns (PM,s) [ug/m3]
and of Nitrogen Dioxide (NO,) [ug/m3]
in cities and localities.

Ambient Air Quality Database Application

Population

* 200 000

° 500 000

© 1000 000
y 0 5000000
#=a O 10000 000

Concentration (ug/m®)
® <15
15-<20
® 20-<30
® 30-<50
. @ 50-<70
| @ >70

e , . ; ¥ . b ] Leaflet | Tiles @ Esri — Source: Esfi
@Vv&nd Health Organization 2024. All rights reserved. The designations employed and the presentation of the maien'al in this publication do not imply the exbres&ion of any ohinion whatsoever on the part of the World Health Organization concerning
the legal status of any country, territory, city or area or of its authorities, or conceming the delimitation of its frontiers or boundaries. Dotted and dashed lines on maps represent approximate borderlines for which there may not yet be full agreement. The
borders of the map provided reflect the current political and geographic status as of the date of publication (2024). However. the technical health information is based on data accurate with respect to the year selected. The disconnect in this
arrangement should be noted but no implications regarding political or terminological status should be drawn from this arrangement as it is purely a function of technical and graphical limitations.



https://worldhealthorg.shinyapps.io/AmbientAirQualityDatabaseV6_1/
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GAW World Data Centres

WDC-RSAT (World Data Center for Remote
Sensing of the Atmosphere)

WDCA (World Data Centre for Aerosols)

WDCGG (World Data Centre for Greenhouse .
Gases)

WDCRG (World Data Centre for Reactive
Gases)

WOUDC (World ©zone and UV Data Centre)

WRDC (World Radiation Data Centre)

Contributing networks data @
archives

CASTNET (Clean Air Status and Trends
MNetwork)

IMPROVE (IMPROVE Optical Aerosol)

INDAAF (International Network to study
Deposition and Atmospheric chemistry in
AFrica)

NADP (National Atmospheric Deposition
Program)

TCCON (Total Carbon Column Observing [ ]

Network) .

Other relevant data archives ‘ =) ® ,'
o e o

Global & Regional e Contributing networks a Local

Other elements +

httpS//gaWSI S. metEOSWiSS.Ch/GAWS | S/#/ Planned e Pre-operational e Operational e Partly operational

% Non-reporting e @ Closed e @ Stand-by e

© ) @

EMEP (EMEP)

NDACC (NDACC Data Center)


https://gawsis.meteoswiss.ch/GAWSIS/
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Air Quality Index (AQI)

AQI Basics for Ozone and Particle Pollution

*** An eﬂ:e Ctive tOOl for informing Daily AQI Color Levels of Concern Values of Index Description of Air Quality

rs ks INvo |Ve d : Yellow Moderate 51 to 100 Air quality is acceptable. However, there may be a
risk for some people, particularly those who are
*** G overnm entS WOI’| dW|d e d evel o) p unusually sensitive to air pollution.

and implement air quality
standards which set official
exposure limits to help and
assess air quality levels.

line with the WHO or US EPA for everyone.
g u |d e| | nes. Hazardous 301 and higher Health warning of emergency conditions: everyone
is more likely to be affected.

AQI from US EPA
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Interactive Map of Air Quality

Archive Info ’v Buscar direccion o lugar

EUROPE O
@)
\ © ASTA o
Show green contours 00 0
0 d PM ” 0 3 9
Z0Nne an @) ? o)
(PM2.5 and PM10) o - O 0
o0 O @ 0
0 o 0
(] Ozone 0 OO C% 0
.OO O,I'RICA o o @)
[ PM2.5 R & d
® o)
SOUTH
Concentration is a single hour of monitored AMERICA
air pollution data in units of ppb (parts per O
billion) for ozone and ug/m3 (micrograms '
¥ AR R per cubic meter) for particle pollution. O @) AUSTR
| o Data updated vie. septiembre 13, 2024 at 02:00 PM WEST

aled o

S Esri USGS | Esri. TomTom. FAO. NOAA USGS =


https://gispub.epa.gov/airnow/?monitors=pm25&xmin=-29564736.868555624&xmax=19981133.369656492&ymin=-5578336.7725462485&ymax=10780410.27292979

. Criteria pollutants

a) Aerosol Optical Depth (AOD)

‘ 1l. Monitoring Networks

Remote Sensing
AQ Measurements
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Criteria Air Pollutants

Particulate matter

e Columnar aerosol content as measured with
Remote Sensing instrumentation
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A_erosol Optical Depth AOD

NS
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AE RON ET https://aeronet.gsfc.nasa.gov

Ry e

|:|:|L"'—'-_E|T_|_—!|:|"'|:|

[F"_Dl I'— Dl:'
] L S

—r

[ g

@ GODDARD SPACE FLIGHT CENTER | + Visit NASA gov
% Aerosol monitoring at global scales + satellite validation

A
% Over 500 stations over the world (sun + moon measurements)
H

w5 Highly standarized: instrumentation and processing
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Direct SUN-MOON: AOD, AE, PWV

Data Dizplay Controls
Related Product Availability for Tamanrasset_INM (select each day below)

Data Display Controls

AERONET Inversion Data Product: Related Product Availability for Tamanrasset_INM (select each day below):

AERONET AOD Data Product:

Size Distribution * Show Terra MODIS
AOD = Show TETTE MODIS Refractive Index (Real) Sky Scan Scenario: * Show Agqua MODIS
VWater Vapor AOD Level (2024): « Show Agqua MODIS Refractive Index (Imaginary) . ) « Show VIIRS
440-570 Angstrom 5 i s Show VIIRS . y - Inversion Level (2024): . X
g Data Format: '®' All points ow Absorption Optical Depth = Show Diagnostic Charts
SDA Fine/Coarse AOD _ o . « Show Diagnostic Charts
SDA Fine Mode Eraction Triplet Variability (All Points Only):
SELECT CHARTS FOR LARGER IMAGES
SELECT CHARTS FOR LARGER IMAGES Choose year 2006][2007][2008][2008][2010][2011][2012][2013][2014][2015][2016][2017][2013] Choose day of SEP 2024
2006][2007][2008][2009][2010][2011][2012][2013][2014][2015][2016][2017] edayof SEP2024 2019|[2020]|2021[2022|| 2023|2024 0 [ S e | 5 [[eR[ v ][R (e Neen e fea
Choose year : 2N [ [ [ (e 7 | (e e ] e 2 Choose A8 |[Aal[ 15 [[ 18 [ 17 [18 |[18 [[20 |[21 [[22 |[ 23 ][ 24|
2018|[2019][2020][2021][2022] [2023][2024]
month of || JAN||FEB|[MAR||APR||MAY ||JuN|[JuL |AUG| SEP
Choose month of A 15 (8 |[47 |[48 J[48 [20 |[21 [[22 ][ 23 [24 ] 02a 25 |[26 |[27 |[ 28 |[ 29 ][ 30
024 JAN||FEB||MAR|[APR MAY”JLIN JuL |AUG||SEP| 251126 127 28 11 28 Il 30
AOD Level 4.5 data SEP of 2024 AOD Level 1.5 data SEP 14 of 2024 Almucantar Level 1.5 data from SEP 14 of 2024 Almucantar Level 1.5 data from SEP 14 of 2024
. . t;
eve’ 1.s data Trom SE7 @ eve’ 1.5 data Tfom o Tananrasset_INH , W 22.798, E  5.538, ALt 1377 n, Tananrasset_INH , W 22.790, E  5.530, ALt 1377 n,
Tamanrasset_INH , N 22,790, E 5,538, Alt 1377 n, Tananrasset_INW , N 22,798, E  5.538, Alt 1377 n, PI : Sidi_Baika and Rfrica_Barreto, baikal971Bgnail.con PI : Sidi_Baika and Africa_Barreto, baikal971Bgnail.con
EI :lsid;_:gakanagd ?I‘ncgEEa;gg:o. baikal9718gnail.con EI :lsid;_ggakanazd ?l‘r1c:ngE:eggédbalkam?l@gﬂall-con Size Distribution Alnucantar Level 1.5 14 SEP 2024 SSA Almucantar Level 1.5: 14 SEP 2824
eve. . 3 Data fron EvE. - + Data trom
86:32:52Lskyerr=18,3%352=79; t448=08,17] 86:32:52[skyerr=18,3%;52=75; t448=0,171
gg-g;gt Eg-ggzg gg-gggi zg-igg a7:03:350skyerr=1,9%;52=68; t449=0,161 87:03:35[ skyerr=1,9%;52=683t440=0,161
= H . - H . —X— 881163450 skyerr=1.8 —)(— 881163450 skyer .BR3s2=013t448=0,171
%33-;333 PP _X_“gg-gggf ey 8.9 882443 48Lskyerr — 1.80 — 882443 48Lskyerr=l, 6%} 522453144028, 171
0.6 0D_675: <8.183> Version 3 D5 & 8.28 DD_675: <0.156> Yersion 3 D5 & 8.88 - o o
- : 0D_870: <8,176> g - 0D_8768: <8.153> 3 - e &
noD_108203 <0,171> 8,19 [—4—h0D_1620: <8,149> o 887 & 8.95 a
S o5 AOD_1648: <8.146> & 3 g.1g fr—h % T 3 =
5 - a Y. & 3 8.86 [} 5]
o = o = ey - -4
a 2 8,17 o = =
8.4 . - < 0,85 |
—~ - ~ - £ - . .
m Q g 8,16 o 3 - @.98 -
2] o o o e o - o
o .3 o 4 8.15 e . B.Ba - .2 .2,
o = o |5 [ -] -]
o [ S 8,14 - = o 3
8.2 5 0,83 - = -
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ine{UTC} Z:;d ine(UTCY :E;d Radius {r) [unl Version 3 Havelength {nm) VYersion 3
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AERONET DOWNLOAD AERONET DOWNLOAD AERONETDOWNLOAD AERONETDOWNLOAD
. AOD Level 1.0 . SDALevel 1.0 . More AERONET . AOD Level 1.0 . SDALevel 1.0 . More AEROMET B te\:e:g.g «  More AEROMET Downloadable Products. . te»:a} ;g = More AERONET Downloadable Products.
« AOD Level 1.5 . SDALevel 15 Downloadable Products... + AOD Level 1.5 + SDALevel 1.5 Downloadable Products... s e

Retumn to the World Map

Return to the World Map
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AERONET over Africa

@ GODDARD SPACE FLIGHT CENTER ‘ + Visit NASA_gov

AEROSOL ROBOTIC NETWOR

% 100 stations over the continent

. C,UINan”?;;@E_ &AND; ;ENYA
<% Important gaps over the most LT § o
important dust source e
e .... o ®
X 1 . . . . o (08 ‘.2 AAAAA
% Actives: Algeria, Morocco, Tunisia and e AP
®e
Egypt R0 o
o B
@t arri e
® @
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Stations Download pmod 'wre &

+ — Active @ Uncalibrated @ Nodata ‘Inuclive

https://gawpfr.omodwrc.ch/#/maps
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FTBLICK

PANDONIA GLOBAL NETWORK

Reference Measurements of Atmospheric Composition
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Network for the Detection of
Atmospheric Composition Change

Measurement Stations

Select a station on the map or in the list to access its public data.

+

STATIONS

Filter By:

Hemisphere
Northern Hemisphere

Southern Hemisphere

Latitudinal Band
Subtropics and Tropics
Mid Latitude
High Latitude

Instrument Status
Active
Inactive

Campaign

INSTRUMENTS DATA ABOUT ©

Instrument

Brewer
Dobson

FTIR Spectrometer

| Lidar

Microwave Radiometer
Sonde

UV/Visible Spectrometer
UV Spectroradiometer
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Air Quality

Table 1.3: Synopsis of country AQM capability
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itoring over Africa

Country Key pollutants Sulphur | Inspection & | Emissions Routine Health Projects | Estimated stage of
content | maintenance | inventory monitoring impact or plans air quality
of diesel for mohile assessment | with AQ management
[ppm]t sources henefit

ongoing
Benin S50, NO,, NOy, Oy, CO, 5,000 No No No Two studies Yes Early*
HCs, PM.
Botswana S0,,NOx, NO,, O, CO, 500 No Yes, but Yes Few No Intermediate**
HCs incomplete qualitative
studies
Burkina PM, S0y, HCs, NOx, S0, 5,000 No Yes, but No No Yes Early*
Faso elementary
Burundi Pesticides, Persistent 5,000 No No No No No Absent’
Organic Pollutants, Pb
Cameroon PM, CO, HCs, NOx, SO, 5,000 Yes No No No No Initial’
Congo- PM, CO, HCs, NO, 10,000 No No No No No Absent”
Brazzaville
Congo= PM, S0y, NO,, CO, HCs 3,500 No No No No Yes Initial’
Kinshasa
Ethiopia PMy, CO, SO,, Oy 10,000 No No, but source No, only No No Early*
apportionment campaign
for PM,,
Giabon PM, CO, HCs, NOx, 50 8,000 No No No No No Absent”
Ghana 804, NOy, Oy, CO, PMyy, 5,000 In progress No Yes Three studies Yes Advanced
manganese
Guinea PM 5, PM; 5, NOa, 80, 5,000 No No No No No Absent”
formaldehyde, benzene
Kenya PM, CO, HCs, NOx, SO, 10,000 No No No No Yes Initial’
Liberia PM, CO, NOx, §0,. 5,000 No No No No No Absent’
Madagascar | PM, CO, HCs, NOx, 50, 5,000 Yes, mobile No Yes No Yes Intermediate**
SOUrCEs
Malaw PM, S0O,, CO, NOx, HCs 5,000 No No No No No Absent”
Mali PM, NOx, CO, HC, VOC, 5,000 No Yes, for No No Mo Initial’
50, Pb transport
Mauritius PM, NOx, CO, 80, 2,500 No No No No Yes Initial”

Country Key pollutants Sulphur | Inspection & | Emissions | Routine Health Projects | Estimated stage
content | maintenance inventory | monitoring impact or plans of air quality
of diesel | for mohile assessment | With AQ management

[ppm| sources benefit
ongoing
Mozambique | PMyy, PM; 5, Black Carbon, 5,500 No Being No No Yes Early*
505, NOx, CO,, 0y, developed
Nigeria 0y, CO, NOy, 05, SOy, 5,000 No Yes, of 1990 | No, one non No Yos Early*
TSP, PMyg operational
station
Rwanda Not identified 5,000 No No No No No Absent’
Senegal PMyy, PM; 4, CO 5,000 No No Being No Yes Initial’
inifialised
South Africa | PMyy, PM; s, NOx, 805, Oy, 500 Yes Yes Yes Yes Yes Comprehensive
CO,Ph
Swaziland | Not identified 500 No Qualitative No No Yes Early*
Tanzania PM, CO, NO;, SO, Oy, Pb 5,000 No No Yes No Yes Early*
Togo Not identified 5,000 No Yes, imtial No No No Initial'
Uganda PM, CH,, HaS, NH;, 5,000 No No No No Yes Initial”
dioxing and furans, HCs,
NO,, 80, re-suspended
dust
Zambia S0y, NO,, PM, black 7,500 No Yes, mitial, in Yes No Yes Intermediate®*
smoke, dust, CO, CO, and copper belt
odours
Zimbabwe | SOy, NOy, PM, CO, VOCs 5,000 Yes, for No Yes Anecdotal No Intermediate**
stationary evidence
sOurces
+ Source: PCFV (2007); " Absent = None of the topics addressed; " Initial Any one topic addressed; * Early = Any two topics addressed; ** Intermediate = Any

three topics addressed; * Advanced = Any four topics addressed; * Comprehensive = All topics addressed.
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Table 1.4: Tools that can be applied in SSA countries to enhance AQM capability

Table 1.4 (continued): Recommendation to enhance AQM capability
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standards exast

Guinea

WHO guidelimes

Kenya

Exist

Country Initial Emissions Routine monitoring** Health impact

inventory* assessment

Nigeria To be updated and Hybrid network
amended by RIA Rapid epidermological

Rwanda assessment
Senegal Rapid inventory Is being mitialised

assessment
Swaziland Hybrid network
Tanzania Is being performed More studies needed

Togo

Country Air guality Initial Emissions Routine monitoring** Health impact
standard setting inventory* assessment
Benin WHO guidelimes Rapid inventory Hybrid network More studies needed
assessment (RIA) using REA
Botswana Completion and Is bemng performed
update by RIA
Burkina Faso National Completion and
standards exist update by RIA
Rapid epidemiological
Burundi assessment (REA)
Cameroon Hybrid network
Congo-
Brazzaville WHO guidelines
Congo-Kinshasa
Ethiopia
(abon
Ghana National Rapid inventory Is being performed More studies needed
assessment

To be enhanced by RIA

Hybrid network

Is being performed

proposed

Liberia
Madagascar
Malawi WHO guidelimes
Mali Completion and
update by RIA
Mauritius National Rapid inventory
standards assessment

Mozambique

WHO guidelines

Completion and
update by RIA

Hybrid network

Rapid epidemiological
assessment

* RIA = Rapid Inventory Assessment; ** HN = Hybrid Network; "REA = Rapid Epidemiological Assessment

Hybrid network

Uganda Rapid inventory Rapid epidemiological

assessment assessment
Zambia To be amended for Revamping or hybnd

vehicles network

Zimbabwe Rapid inventory Is bemng performed

assessment
* RIA = Rapid Inventory Assessment;, ** HN = Hybrid Network; TREA = Rapid Epidemiological Assessment
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Products v Solutions v About v Get Involved Explore Data

e COMmMunity engagement using LCS

160+ Air quality monitors
installed in 8 major African
cities

To effectively tackle air pollution, access to data
/' \f e M} (@ \ and contextual evidence is important to show the

/ )fmum\m N J
fm; e e \«r <oy scale and magnitude of air pollution.

me‘é' Cobsilsd @D 121+ 2 |
J@_@L, the oy B s+ TS

We're providing an end-end air quality solution in
major African Cities leveraging the locally built
low-cost monitors and existing expertise to
advance air quality management and, implicitly,
air quality improvement in these African cities.

X
)X

Hyperlocal air quality dataset
collected from  spatially
distributed LCS

Open access to a Vvast
repository (2 million records
of raw and calibrated real-
time, historical, and forecast
air quality data)

Increased access to air
quality data evidence to help
them tackle urban air quality
and achieve cleaner air
objectives.
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