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DEFINITION DES AEROSOLS ATMOSPHERIQUES




DEFINITION DES AEROSOLS ATMOSPHERIQUES
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* « Emission régie par des processus meécaniques

"~ (vent)

 Importance de la minéeralogie (modifiable §
selon Ies sources)

* Composition: NaCI sulfates et composés =
s organiques/minéraux solubles
= « Tres hygroscopique =forme sphérigue
4==-+  MIBL (couche limite marine)
= Effet radiatif important =

7 lalumiere (et effet radlatlf)
. * Dominance du mode grossier
' Effet radiatif |mportant




DEFINITION DES AEROSOLS ATMOSPHERIQUES

J—— |
 Cendres (oxydes de Si, Al, Fe), gaz
(SO2, H2S, CO2...) & WV
» Effet radiatif important
e Distribution granulométrique
bimodale (sulfates & cendres).

Carbonés (BC + POA/SOA), sulfates, #*
nitrates et composés volatils o
BC : effet radiatif important

‘: &,w" L.Sarpong et al. (2020)
e Différentes sources : extraction de charbon ou
combustion d'énergies fossiles

* Mode fin : sulfates, nitrates et composés carbonés







DIFFERENTS IMPACTS DES POUSSIERES MINERALES

Plages typiques de taille des particules de poussiere minérale

En termes de qualité de I'air: Particules PM

€PM25
PM., Concentration massique m3) de tous Combustion particles, organic
10, . s N g (ug/. ) HUMAN HAIR compounds, metals, etc.
les aérosols inférieurs a 10 pm (particules de @ < 50-70um <2.5um (microns) in diameter

10 um) (microns) in diameter
PM, . Concentration massique (ug/m3) de tous
les aérosols inférieurs a 2,5 um (particules de @ <
2,5 um)

@ PM1o
Dust, pollen, mold, etc.
<10 um (microns) in diameter
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Impact radiatif (direct) +

Cooling
|
o

-1.5

Greenhouse Aerosols O&erall
gasses effect

L'effet global de la poussiere minérale est
de refroidir le systeme

Effet sur la formation des nuages (indirect)

Des nuages de niveau moyen peuvent se former dans la partie supérieure du

SAL ou la poussiére peut favoriser la formation de glace primaire

/ \,z.

~5 days transport

Dry convective
uplift over the
central Sahara

Saharan Air Layer

. Marine Boundary Layer i

Sea spray + dust T A |

Caribbean Atlantic Ocean Africa
Harrison et al. (2022)

Des nuages relativement peu profonds ont tendance a se former au sommet
de la MBL



DIFFERENTS IMPACTS DES POUSSIERES MINERALES

Impacts sur I'environnement et les écosystemes

La poussiere est capable de:

¢ Fournir des nutriments essentiels tels que le fer, le phosphore et |I'azote dans les eaux de surface
¢ Transport a longue distance de ces composants

s Augmenter la solubilité du fer — biodisponibilité

Phosphore — Fertilisation de la forét amazonienne  Fe, P et N dans les eaux de surface — Impact sur les schémas de migration

Atlantic Saharan migration of skipjacktuna  )4g»

Atmospheric deposition of desert dust

v 10w 0 ? 0 aow 1O 0
Decemberto March June to Oclober November

Rodriguez et al. (2023)




DIFFERENTS IMPACTS DES POUSSIERES MINERALES

Aérosols et santé

% Les particules en suspension dans |'air pénet

% Les risques associés dépendent de la composit uelet de I'endroit ou elles se déposent dans le

systeme respiratoire

s Ces effets comprennent des maladies infectieuses -

- T 2 5 x 5-10 um Areas of attack
(méningite et fievre de la vallée), des problemes B Moce and throat ares
respiratoires ou des maladies cardiovasculaires, 3-5um | Windpipe

- Bronchia
5 A 0 \ Bronchial
pouvant parfois méme conduire au cancer 2-3 um 4
* / 5 . A 1-2 um ‘ Alveolen (Lung bubbles)
** Réponse inflammatoire — Stress oxydatif — Dommages
0.1-1 um

a I'ADN — Mort cellulaire




DIFFERENTS IMPACTS DES POUSSIERES MINERALES

Quelques données épidémiologiques

Poussiere du désert et maladies cardiovasculaires

1 Chaque +1ug/m3de poussiéres dans PM,, est associé a une augmentation de:
molécules biomarqueurs de processus inflammatoires dans les expectorations
des patients

. o Dominguez-Rodriguez et al. (2020, 2021)
2 Chaque +10 pug/m3de poussiéres dans PM10 est associée a une

augmentation de 2 % du risque de mortalité cardiovasculaire

Les effets de la poussiere sur la santé s'aggravent lorsq 2% rg5w—cpservations 600
. N 00
la concentration de poussiere augmente . =
£ 100 =
3 2014-2017 : 86 % des décés par défaillance cardiaque a oo o . E
I'hdpital sont survenus chez des patients admis lors 0 ‘3300
d'épisodes de poussieres graves (> 50 ug/m3) 200 | ©) dust modeling g .
; @ 2y
I . . . 2 100 L
L'inhalation de poussieres sahariennes O
, o . y - 3 R2=0.89
présentes dans |'air ambiant provoque une 8 0 '
inflammation des voies respiratoires Jun  Jul Aug Sep Oct Nov 0 50 100 150

PMy,, ug/m3



DIFFERENTS IMPACTS DES POUSSIERES MINERALES

Quelques données épidémiologiques

Poussiere du désert et ceinture de méningite

Maladie méningococcique dont l'incidence est la plus
élevée dans la « ceinture de la méningite » de

Sierra Leone

I'Afrigue subsaharienne dans des conditions « e
favorables » : conditions seches et poussiereuses
pendant la saison seche (de décembre a juin).

Infection fongique causée par des
0 spores de champignons
généralement présentes dans le sol
de régions specifiques et agitées
dans l'air par des processus
mecaniques (agriculture,

il construction ou mouvements de
. Cuevas et al. (2011) poussiére)

Figure 6.1; Meningitis epidemic weekly evolution over the years in Burkina Faso (1997-2008), Mali (1992-2008), and
Niger (1986-2008) (Djingarey et al., 2008).

‘— Niger s Mali ——Burkina Faso

20° 54

_ Period 5-12 years Présence de poussiere du désert et de fievre de la vallée

e Countries participating to
the RVF proficiency test

Absence of RVF or
:l RVF status unknawn

Countries reporting few cases.
periodic isolation of virus, or

Countries reporting endemic disease
- and substantial outbreaks of RVF
T

T
a0

T
L} W'E



l. Qualité de I'air

Il. Lignes directrices internationales

- normalisées pour la gestion de la
qualité de l'air
Aspects de la . Techniques de mesure

qualité de l'air




QUALITE DE L'AIR

Qu'est-ce que la pollution de l'air ?

% Selon I'Organﬁsation mondiale de la santé (OMS), la pollution de l'air est un mélange complexe de particules
solides, de gouttelettes liquides et de gaz. Elle peut provenir de nombreuses sources : combustion de
combustibles domestiques, cheminees industrielles, gaz d'echappement des véhicules, production d'électricité,

combustion’ & ciel ouvert de déchets, pratiques agricoles, poussiere du  désert...
I ; | - i i E ’? ';
m ‘ N . ya e Ve " : . . 7 e
onduire.a différents mélanges de pollution atmosphérique.
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QUALITE DE L'AIR

Criteria Air Pollutants (Polluants Critiques )

La plupart des pays ont défini comme « polluants critiques », en établissant des limites de qualité de l'air pour
chacun d'eux, les especes atmosphériques suivantes :

Sulfur Dioxide (SO,)

Carbon Monoxide (CO) =

Nitrogen dioxide (NO,)

Orone (0) Particulate matter




LIGNES DIRECTRICES NORMES INTERNATIONALES POUR LA SURVEILLANCE DE L'AQ

Selon le UNEP il existe trois lignes directrices internationalement acceptées pour les réseaux ou programmes de
gestion de la qualité de l'air (Polluants Critiques ):

Organization

WHO

USEPA

EU

Ces lignes directrices présentent:

Title/Link to Guidelines (UNEP Clear Air Asia, 2016)

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://www.epa.govfairquality/montring.html

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

Directives for Monitoring Atmospheric Pollution (Directive 2008/50/EC)
http:ffeur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32008L00508&from=EN

* Des normes de qualité de l'air ambiant (limite et période d'exposition) basées sur de nombreuses preuves
scientifiques reliant les principaux polluants a leurs effets néfaste< <uir la santé publique.

» Instruments/techniques de référence

* Procédures : AQ/CQ

Méthode de reference (RM) Développé scientifiqguement
pour fournir une
quantification pour les

Méthode équivalente (EM) réglementations AQ (NAAQS)



TECHNIQUES DE MESURE

Pour surveiller la présence et I'évolution des gaz et des aérosols dans |I'atmosphere (polluants principaux), nous
devons examiner leur contenu dans l'air a I'aide de différentes techniques de surveillance :

In-Situ

e Variable
— xoo
b
Model
MULTI-MODEL
MONARCH
1S-FS
AMB-C.
A-GEO!
Office-U
EP-GEF
AA-Reg
LAM
0S-EU
ICON-ART
OA-WRF
RF-NEMC
ALADIN
AMG-WRF-CHE
SR

Modeles numériques



TECHNIQUES DE MESURE

iisitu approaches

N\
\
\
\

A/

HARMONIA Cost-Action CA21119




V.

Criteria Pollutants

Principe de fonctionnement des
mesures de PM

Lignes directrices internationales
sur les normes pour la gestion de la
qualité de l'air

Réseaux de surveillance (mondial)

Indice de qualité de I'air (AQl)



o Sulfur Dioxide (SO,)

Carbon Monoxide (CO)

Nitrogen dioxide (NO,)
Particulate matter
Ozone (Oy)




‘ Particulate matter .




CRITERIA AIR POLLUTANTS: PM

Criteria Air Pollutants

Les particules en suspension dans lair
représentent un meélange complexe de
substances organiques et inorganiques

Désignees par differents diametres
aerodynamiques : PM,, (grossieres) et PM,.
(fines)

Effets sanitaires importants (mortalité, maladies
respiratoires et cardiovasculaires) méme a de
faibles niveaux de concentration (en particulier
pour les particules fines et en fonction de la
composition chimique)

L'exposition a long terme aux particules est
associée a une réduction des taux de survie et de
prévalence des maladies respiratoires et
cardiovasculaires

Role important des capteurs a faible codt (LCS)

Particulate matter

(PM,)

Méthode de reference (RM): In-Stack Particulate
PM, sampler

Filtration

Méthode équivalente (EM): Beta-
Attenuation Monitoring, Tapered
Element Oscillating Microbalance
(TEOM®), Laser Aerosol
Spectrometry,  Dichotomous  Air
Sampler

Beta attenuator PM, monitor




PRINCIPE DE FONCTIONNEMENT DES MESURES PM*

Optical Particle Counter (OPC, Compteur de particules optiques)

Ce principe est basé sur la diffusion de la lumiéere.

1.

Admission d'air : Le capteur utilise un petit ventilateur
ou une pompe pour aspirer l'air dans la chambre de
mesure.

Source lumineuse : A l'intérieur de la chambre, il y a
une source lumineuse, généralement une diode laser
ou une LED infrarouge, qui éclaire les particules en
suspension dans l'air.

Diffusion de la lumiére : Lorsque les particules (PM2,5
ou PM10) traversent le faisceau lumineux, elles
diffusent la lumiere dans différentes directions.
Détecteur de lumiere : Un photodétecteur ou un
capteur optique mesure la lumiere diffusée. La quantité
de lumiere diffusée est proportionnelle a la taille et au
nombre de particules présentes dans l'air.

Traitement du signal : Les données du détecteur sont
traitées pour calculer la concentration de particules
dans l'air, exprimée en microgrammes par metre cube

(ng/m?).

DETECTOR

LASER

INLET

!

PARTICLES

e 7
¥ o

>/

DUST Sensoﬁr:co be pro.\;idedi

MIRROR

-

to Mali

LIGHT TRAP



LIGNES DIRECTRICES DES NORMES INTERNATIONALES POUR LA AQM (in-situ)

*
**

L'OMS recommande des valeurs pour limiter les
concentrations de polluants atmosphériques et
I'exposition a des niveaux ou le risque d'effets sur la
santé est faible.

Les recommandations relatives a la qualité de l'air
sont basées sur des preuves purement
épidémiologiques et toxicologiques.

Les recommandations relatives a la qualité de l'air
sont destinées a étre utilisées dans le monde entier
pour atteindre une qualité de l'air stre pour la santé
publique circonstances locales (niveau de
déeveloppement, capacité de gestion de la qualité de
I'air, conditions socio-économiques et politiques,
questions culturelles et traditionnelles, etc.).

National Ambient Air Quality Standards
(NAAQS, Normes nationales de qualité de
I'air ambiant)

Table 0.1. Recommended AQG levels and interim targets

Pollutant Averaging time Interim target AQG level
1 ] 3 '
PM, , pg/m? Annual 35 25 15 10 5
24-hour® 75 S0 37.5 25 15
PM,, pg/m’ Annual 70 50 30 20 15
24-hour® 150 100 75 50 45
0,, pg/m? Peak season® 100 70 = - 60
8-hour 160 120 - - 100
NO,, pg/m* Annual 40 30 20 - 10
24-hour® 120 S0 - - 25
50,, pg/m? 24-hour® 125 50 - E 40
CO, mg/m? 24-houre 7 - - - 4

* 89th percentile (i.e. 3-4 exceedance days per year).
b Average of daily maximum 8-hour mean O, concentration in the six consecutive months with the highest six-month
running-average O, concentration



LIGNES DIRECTRICES DES NORMES INTERNATIONALES POUR LA AQM (in-situ)

Adoption de la norme AQ dans différentes régions

WHO region Countriesin  Countries with Countries Countries . . . . s
theregion  standards for without with no ~% Les directives de ['OMS sur la quallte de
) atleast one standards information l'air sont adoptées dans de nombreux
pollutant and
averaging time pays (au moins pour un polluant)
f % n % n % 1
& De nombreux pays n'ont aucune norme
African Region 47 7 3% 21 45 9 19 (ou les informations manquent)
Region of the Americas 35 20 57 13 37 2 B ; ) )
~% Ecart entre les directives de ['OMS sur la
South-East Asian Region 1 7 64 3 27 1 9 . ;. , .
qualité de l'air et les réglementations
European Region 53 50 04 2 4 1 2 nationales
Eastern Mediterranean Region 21 1" 52 1 5 g 43
Western Pacific Region 27 12 44 13 48 2 7
Total 194 17 &0 23 27 24 12

Source: Kutlar Joss et al. (2017).
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McMillan Reservoir

Washington DC, US

Reference Grade Monitor (RGM) + low-cost sensors (LCS) '
LCS)

Moniteur de qualité de référence (RGM) + capteurs a faible codt

Type Monitor
Measures PM2.5 (ug/m?), PM10 Eﬂ

Fighting air
inequality
through
open data.

(ug/m?), 80: (ppb) , 05
(ppb), CO (ppb), BC
(na/m?), NO: (ppb) i 49

Ua
men.

Provider: US EPA AirNow

Reporting: Updated 3 hours ago

Since 26/04/2016

Latest readings 13:22 (local time)
PM2.5 7 ug/m3 VW

PM10 24 pg/m* =S W—w

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

: BC 0.25 pg/m® V"=
unequal access to clean air.

0s 2ppb VWAL~

NO: M ppb VTN



=29
ope_naozq Explore the data  Why air quality? Why open data? Partners Developers About Sign up Login

P 2TTRTTS Y N S f s I
Q Search 8o POCCHS

Y Filters

Choose a pollutant

P L] e
KA3AKCTAH |, /™,
2 € Any pollutant

(Y
‘ v
fo0
) .‘..L_'\ALGERIQ.
Q.E% : QR S o L .
SO T T, N e e Reference. monitor
: ' ™ '# I locations

Choose location type

Z)

® Airsensors locations

INDIAN OCEAN

o Showlocations with 0
" norecent updates

e

* ]
~
e.
o
- % YAD

gl
> ¢

S Te_0 : \
i \
QY !.,

((.i\

© OpenStreetMap contributors | © Geodbde Earth, Powered by Protomaps

S
L)

AN L.

https://openaq.org/developers/platform-overview/



https://explore.openaq.org/#1.2/20/40
https://explore.openaq.org/#1.2/20/40

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)

WOouDC (World Ozone and UV Data Centre)

WRDC (World Radiation Data Centre)

Contributing networks data
archives

CASTNET (Clean Air Status and Trends
Network)
IMPROVE (IMPROVE Optical Aerosol)

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

NADP (National Atmospheric Deposition
Program)

TCCON (Total Carbon Column Cbserving
Network)

Other relevant data archives

EMEP (EMEP)

NDACC (NDACC Data Center)

https://gawsis.meteoswiss.ch/GAWSIS/#/

RESEAUX DE SURVEILLANCE AQ (Global)

A

GAW Focal Areas:

0;, GHG, RG, Atmos. Total
Depos., UV Rad., Aerosols

% ® © » @

@ &
o

Contributing networks 4 Local =«

Global B
Other elements +

Regional e

@ Planned o
Non-reporting e

Pre-operational e
Closed e

4 Operational e
Stand-by e

Partly operational


https://gawsis.meteoswiss.ch/GAWSIS/#/
https://gawsis.meteoswiss.ch/GAWSIS/#/

RESEAUX DE SURVEILLANCE AQ: AQl

Air Quality Index (AQI, Indice de qualite de ['air)

*
**

Un outil efficace pour informer le
public sur I'exposition et les risques
encourus.

Les gouvernements du monde
entier élaborent et mettent en
ceuvre des normes de qualite de
l'air qui  fixent des limites
d'exposition officielles pour aider a
évaluer les niveaux de qualite de
I"air.

Ces normes sont geénéralement
conformes aux directives de I'OMS
ou de I'EPA américaine.

AQI Basics for Ozone and Particle Pollution

Daily AQl Color Levels of Concern Values of Index Description of Air Quality

Yellow Moderate 51 to 100 Air quality is acceptable. However, there may be a
risk for some people, particularly those who are
unusually sensitive to air pollution.

Hazardous 301 and higher Health warning of emergency conditions: everyone
is more likely to be affected.

Very Unhealthy 201 to 300 Health alert: The risk of health effects is increased
for everyone.

AQl from US EPA

AQl: Basé sur les données de plusieurs « polluants criteres »




RESEAUX DE SURVEILLANCE AQ: AQ

HIQA”‘ Air Quality Air Monitors Air Purifiers  Face Masks ~ For Business News Support Q i v Signin =
'Réal tl"\xe air quallty data (World Air Quallty Index) whlch

includes a network of air quality sensors that monitor | W A N s |
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https://www.iqair.com/air-quality-map?srsltid=AfmBOooYj0Aq-AS-hmlL9MqvbMFegEfmIsAE6E70W25pd3EHn0BPfko8
https://www.iqair.com/air-quality-map?srsltid=AfmBOooYj0Aq-AS-hmlL9MqvbMFegEfmIsAE6E70W25pd3EHn0BPfko8

RESEAUX DE SURVEILLANCE AQ: AQ

Elija otro pais o regién para ver contenidos espedificos de su ubicacion y
comprar en linea.

eurs d'air Purificateurs d‘air Filtres Masques Entreprise Actualités Q I I ¥ Connexion =4
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RESEAUX DE SURVEILLANCE AQ: AQl
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V.

Criteria pollutants

a)  Aerosol Optical Depth (AOD,
Profondeur optique des
aérosols)

Réseaux de surveillance
(monde)

Capteurs a faible cout

Principe de fonctionnement
d'un photometre solaire



CRITERIA AIR POLLUTANTS: AOD

Teneur en aérosols en colonne mesurée a l'aide
d'instruments de télédétection

Particulate matter

Calitoo to be provided
to Mali

Méthode de reference (RM): Photométrie Soleil — Lune — Etoile

Role important des capteurs low cost : Calitoo




CRITERIA AIR POLLUTANTS: AOD

A_erosol Optical Depth AOD
@
O

NS
VAV
V4

sunlight

|A Cost-Action CA21119



PRINCIPE DE FONCTIONNEMENT D'UN PHOTOMETRE SOLAIRE

Observations AOD sur votre site : Photomeétrie solaire

Beer’s Law « Plus d'aérosols dans I'atmosphére provoquent plus d'extinction et moins d'énergie transmise a la surface »
—_— —T'm
I A — I oA’ e A AV 4 <
’ < > VO
LA Ny

(< Iy)) v ,

A< Lo s
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PRINCIPE DE FONCTIONNEMENT D'UN PHOTOMETRE SOLAIRE

Une augmentation du nombre d'aérosols dans I'atmosphere entraine une augmentation de |'extinction et
une diminution de I'énergie transmise a la surface. L'AOD est le degré auquel les aérosols empéchent la
transmission de la lumiere.

Plages AOD typiques

Extrémement clair 0.03 -0.05 0.02 -0.03

Clair 0.05-0.10 0.03 - 0.07

Un peu poussiéreux 0.10-0.25 0.07 -0.20

Poussiéreux 0.25-0.5 0.20-0.40
Extrémement >0.5 >0.4

poussiéreux

Notez que les valeurs AOD du rouge sont généralement inférieures a celles du vert. Cela est d( au fait que les
aérosols classiques diffusent la lumiere verte plus efficacement que la lumiere rouge.



PRINCIPE DE FONCTIONNEMENT D'UN PHOTOMETRE SOLAIRE

Type d'aérosol avec diagramme AOD-a
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Le parameéetre AE donne des informations supplémentaires importantes pour connaitre la taille et le type d'aérosol



PRINCIPE DE FONCTIONNEMENT D'UN PHOTOMETRE SOLAIRE

Type d'aérosol avec diagramme AOD-a
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RESEAUX DE SURVEILLANCE (Global): AERONET
AERON ET https://aeronet.gsfc.nasa.gov
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«% Surveillance des aérosols a I'échelle mondiale + validation par satellite

#% Plus de 500 stations dans le monde (mesures du soleil et de la lune)
+% Hautement standardisé : instrumentation et traitement




RESEAUX DE SURVEILLANCE (Global); AERONET
AERON ET https://aeronet.gsfc.nasa.gov

@' GODDARD SPACE FLIGHT CENTER | « Visit NASA gov

AEROSOL ROBOTIC NETWOR

+ MEROSOL OPTICAL DEFTH + MARITIME AERDSOL
For receiving updates on AEROMNET - subseribe to the mailing list by sending an email to asronet-join@lists. nasa. gov
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AEROMET DATA ACCES S About AERONET
= Tha AERONET (AErceol RObotic NETwork) program Is a federstion of ground-tassd ramots ssnsing
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For receiving updates on AERONET - subscribe to the mailing list by sending an email to asronet-join@lists.nasa.gov
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+Home
Level 1.0 Data:
Aerosol Up‘llﬂ-ﬁl Dl‘.ptl’l The following data ars unscresned and may not have final calibration applied.
Active Status Total Data {Yeara) 400 Lavel Year
Reset
[an ~ | (A~ ] [Level 1.0 & | [Allears » |
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_l.
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+ NASA PROJECTS AMEF
+ OPERATIONS e
+ PUBLICATIONS @
+ SITE INFORMATION
+ STAFF OCE J\N. .
AUSTRALIA
+ SYSTEM DESCRIPTION
AEROMET DATA ACCESS

DATA VISUALIZATION

+ Synergy Tool

+ Map Explorer
AERO 0L OFTICAL DEPTH (V3! fiet | € carto.com contributors
S0LAR

+ Data Display Saarch

+ Download Tool

- AAOTI45.3N, 12.58) . i AACTZ_Fn_Nizoliugio(Z2 3N, 120.4E)

+ Download All Sites. Tniee, iah] AAQ1O_MY_Banting(2.8N, 101.8E) T i, Ttwen]

+Climatology Tables ""‘O‘:'—"[;‘\;:;;fl:'a:"',':‘z_fr?l" 120.65) AAQ1_SK_Osan(3T-1N, 127.0) AAD2_SK_Suwan(3TaN, 127.06)

+Web Service AAOS_SK_CBMU(IE.EN, 127.5E) AADE_SK_Jincheon|36.9N, 127 4E) AADE_SK_Ansung(37.ON, 127.3E)
AEROSOL INVERSIONS [V3) AAGE_PH_Me: (12.6N, 121.0E) AACT_PH_Biliic[14.4M, 121.0E} AADBE_MY_K] 0N, 101.4E)

AAQE_MY_Cheras(d. 1N, 101.7E) AM. 38.7E) AAU_Jackro: 19.0N, 38.6E)
+ Data Display [Selangar. Malaysia] i [Aidis A, Ethiopia]

AbiskofB8.3N, 16.8E) Abu_Al_Bukhoosh(25.5N, 53.1E)

+ Download Tool FAbiskn, Sweden] [Abracas Hill, Brazi] Thbu Al Bukhonzh]
P ———— b_Drabi(24 5N, 54.3E) Adsiaide_Sie_T(34.75, 136.7E) ‘Agen_Palizsy(44 2N, 0 6E}
e b Dihabi, United Arsts Emirates] [daluide, Ausirais] Jgen. France]
+Web Service Agatale_ AL 1H, 24.T5) AgaM e Kytatos 350N, 33.1E] Fgoaiau 16 3N, 1.50)
[Agia Galini, Crete, Greece] [Micasia, Cyprus] [Agaufou, Narth Mali]

Agri_School{10.13, 58.2W) Thime Spmi] Aguas_Emendadas{15.68, 47.TW)
I - Care{37 1N 3.AW] Ahmedated(23.0N, 72.5E)
Aguascalientesiz1. 7N, 102.3W) IAhmedabad, Indis]
Aire_Acaur(43.7H, 0LIE) Al_Dbizfra(24 3N, 54.5E)

Al_Khaznzh{24.2N, 55.1E) i 0|..a Uniet Arab Emiries] Albany_Oregon(44.6N, 123.1W)

Albergue_UGR[AT. 1N, 34W) ‘Albaran(35.9N, 3.4W) — —
[Granda, Spain] wm”n Spain] Aluquerque(3S. 1N, 108.5W)

liste des stations dans le monde




RESEAUX DE SURVEILLANCE (Global): AERONET
Produits AERONET

Direct SUN-MOON: Aerosols Optical Depth —~AOD-, Angstrom Exponent —
AE-, Single Deconvolution algorithm —SDA- pour les aérosols de mode

fin/grossier, aérosols de mode fin SDA

AERONET AOD Data Product: I
ACD

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

VWaler Vapor 40D Level (2024); O Level 1.0 @ Level 15 O Level 2.0
440-870 Angstrom 4
SDAFine/Coarse AOD

SDA Fine Mode Fraction

Triplet Variability (All Points{Only): '® Off Con

IMAGES

2006][2007][2008] [2009][2010] [2011][2014][2013][2014] [2015] [2018][2017]

Show VIIRS

3&

Show Terra MODIS
Show Aqua MODIS

» Show Diagnostic Charts

Choose day of SEP 2024

Choose year:

20138|[2019][2020|[2021][2022] [2023][202

Choose month of | ;n||Fes||mar]|aPR MAY”JLIN JuL AUGHSEP|

2 [3][+][5 (7] [ e e =

A5 [ 15 ] 16 ([ 17 || 1

=)

[19 [20][21 ][22 ][ 23 ][ 24 ]

PI 3 Sidi_Baika and Africa_Barreto,|baikal9718gnail,con
Level 1.5 AOD; Data fron SEP 2024

1 <8.289>
0D_3868: <8,204>
—#—noD_440; <0,199>
0D_568: <8.196>
0D_675: <8,183>
0D_878: <8,176>
R <0.171>
<@,148>

Version 3 DS

Rerosol Optical Depth
@
h
w
RAEROMET FProject, NASA GSFC

a.2
8.1
a.e
pp-> b1 3 bs b7 ko h1 h3 hs| b7 he
SEP
Tine{UTC)  2@24

L

8.18
8,17
8.16
8.15
8.14
8,13
8.12
8.11
8,18

Rerosol Optical Depth

0D_5608: <08.163>
5,58 0D_675: <8,156>
* 0D_870: <@8,153>

8.19

25 || 26 || 27 || 28 || 29 || 30
AQD Level 1.5 data from SEP of 2024 AOD Level 1.5 data from SEP 14 of 2024
Tananrasset_INH , N 22,798, E  5.5308, Alt 1377 n, Tamanrasset_INH , N 22,798, E  5.538, Alt 1377 n.,

PI : Sidi_Baika and Africa_Barreto, baikal971@gmail.com

evel 1,5 AOD; Data fron 14 SEP 2024

0D_348: <8.167>
0D_380: <0,.165>
[—#—A0D_4408: <0,163>

Version 3 DS

—A0D_1828: <B.149% |0 /x%,
A—ADD_1648: <8.129> [y

RERONET Project, NASA GSFC
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AERONET DOWNLOAD

= SDALevel 1.0
« SDALevel 15

= AOD Level 1.0
= AOD Level 1.5

« More AERONET
Downloadable Producis

Retumn to the World Map

» AODLevel 1.0
« AODLevel 1.5

AERONET DOWNLOAD

« SDALevel 1.0
« SDAlevel 15

« More AERONET
Downloadable Producis

AOD levels: level 1.0 Données brutes (non filtrées)
level 1.5 Données préliminaires corrigées

Inversion SUN-SKY: Distribution des tailles
d'aérosols, SSA, indice de réfraction, ....

Data Display Controls

AERONET Inversion Data Product:
Size Distribution

Refractive Index (Real)
Refractive Index (Imaginary)
Absorpticn Optical Depth

Sky Scan Scenario:
Inversion Level (202

SELECT CHARTS FOR LARGER IMAGES

Related Product Availability for Tamanrasset_INM (select each day below):
= Show Terra MODIS

* Show Aqua MODIS

« Show VIIRS

* Show Diagnostic Charts

- 2006][2007][2008][2009][2010][2011][2012][2013][2014][2015][2016][2017][2013] Choose day of SEP 2024
008E Year =T T T 1T 1T
Y 2019][2020][2021][2022)[2023] [2024] 5 e e e A
Choose a5 ][ 1617 ][18][19 ][ 20 |[21 ][ 22 ][ 23 ][ 24 ]
rngon;: :Df JAN || FEB [MAR||APR|[MAY || JUN [ JUL ||AUG|| SEP 25 (26 T 27 [ 28 [ 29 || 30
Almucantar Level 1.5 data from SEP 14 of 2024 Almucantar Level 1.5 data from SEP 14 of 2024
Tamanrasset_INH , N 22,798, E 5,538, Alt 1377 n, Tamnanrasset_INH , N 22,798, E 5,538, Alt 1377 n,
PI : 5idi_Baika and Africa_Barreto, baikal971@gnail.con PI : 5idi_Baika and Africa_Barreto, baikal971@gnail.con
S5ize Distribution Almucantar Level 1,53 14 SEP 2824 55A Almucantar Level 1,53 14 SEP 2824
52[skyerr=10, 3X;5z=75;t440=0,17]1 B6:32:52[skyerr=18, 3%;5==75;t440=0,17]
L9%3s2=68;L440=0,161 B87:03:35Lskyerr=1.9%;52=68;3t440=0.161
8.689 8¥%38==513t448=8,17] 1.88 —— B88:16:45[skyerr=1,8%352=513t440=0,171
- 6X3s7=455t4408=0,17] = 88:44:48[skyerr=1,6X;57=45; t440=0,171
0.88 - i
o o
-~ @87 - & &
f: M : 8.95 - :
5 e.es - =] 2
I = =
£t 8.85 - . .
2 2 6.90 4
~ 8.4 - .2 .8
L o o
T 8.83 - < £
g o} 0,85 - o}
R M : - u - u
£ 2 F 2
= 8,81 — ] ] w
bl T 0 | | | T
a.e0 a.860
a.e1 1688 488 608 il: 1] 108860
Radius {r} [unl Version 3 Havelength (nn} Version 3
AERONET DOWNLOAD AERONET DOWNLOAD
= level15 » More AERONET Downloadable Products = level15 » More AERONET Downloadahble Products
= level20 = Llevel20

Retumn to the World Map

https://aeronet.gsfc.nasa.gov/cgi-

bin/data_display_inv_v3?site=Banizoumbou&nachal=0&year=2025&aero_water=0&level
=2&if day=0&if err=0&place_code=10&DATA_TYPE=76&year_or_month=1

level 2.0 Données validées (lls peuvent ne pas exister et apparaitre 1 a 2 ans aprés la mesure)



Produits AERONET (Mali, Cinzana)

+ AEROSOL OPTICAL DEPTH + AEROSOL INVERSIONS + SOLAR FLUX + OCEAN COLOR + MARITIME AEROSOL ° ° °
For receiving updates on AERONET - subscribe to the mailing list by sending an email to aeronet-join@lists nasa.gov C I n za n a M a I I d e u I S 2004 I ' I I
AERONET Aerosol Optical Depth Data Display Interface Version 3 Direct Sun Algerithm p o000

Level 1.0 Data:

+Home

Aeroso' Opilcal Depth The following data are unscreened and may not have final calibraticn applied.

N Active Status Total Data (Years) AOD Level Year Month Day Reset | P ro d u its A E RO N ET J a n - IVI a r 2 0 2 5

Al v Al ~| [Level 1.0+ [All Years ~ |
T W LR
e Data Display Controls
+ COLLABORATORS + + PUBLICATIONS AERONET AOD Data Product: Related Product Availability for IER_Cinzana (select each day below):
X +ShowTera NODIS
— Tamanrass — —~
+LOBSTICS . + SITE INFORMATION \Water Vapor AOD Level (2025): L/ Level 1.0 ® Lever 15 OLevel20 s Show Aqua MODIS
PROJECTS @ + STAFF 440-870 Angstrom Data Format: @ Al points ) Daily averages » Show VIRS
A SDA Fine/Goarse AQD Triplet Variability (All Peints Only): ® off O on « Show Diagnostic Charts
+ OPERATIONS + SYSTEM DESCRIPTION SDA Fine Mode Fraction « Show GMAQ GEOS FP
+ PUBLICATIONS
Jp— - AERONET DATA ACCESS SELECT CHARTS FOR LARGER IMAGES
Timbukeus P DATA VISUALIZATION Chooseyear: | 2224 [2005][2006][2007][2008][2009] 2010 [2011] 2012 [2013][2014] [2045] Choose day Of MAR 2025
+STAFF " |[2018][2017|[2015]| 2019][2020][2021] 2022 [2023] [2024] 2025 ENFNENEY | EAENEN
Sl it AL (o] *+ Synergy Tool Choose month of ‘JANHFEBHMAR‘ [13|[14][15][16][17 (18 ][ 1 |[20 |21 [ 22 ][ 23 ][ 24 ]
AERONET DATA ACCESS e . § d‘ + Map Explorer 35: [25 |26 |[27 [[28 ][ 29 |[ 30 ][31]
DATA VISUALIZATION Nlame‘ -
+ Synergy Tool b @ Syknte: ® AEROSOL OPTICAL DEPTH {V3)} AOQD Level 1.5 data from year of 2025 AOD Level 1.5 data from MAR of 2025
@ i ks o SOPD':B — TER_Cinzana , N 13,278, H 5,934, ALt 285 n, TER_Cinzana , N 13,278, H 5,934, ALt 285 n,
*+Map Explorer Mara spiay PI : Jean_Louis_Rajot, jeanlouis,rajot@ird,fr PI : Jean_Louis_Rajot, jeanlouis,rajot@ird,fr
égmm OPTICAL DEPTH (V3) + Download Tool Level 1.5 AOD; Data from 2839 Level 1.5 AOD; Data from HAR 2825
+ Data Display Latitude: 23.134934, Longitude: 25539144 T e 0D_348° (3.52?) 0D_340; (1.393)
Search for AFRONFT site Search oW &5 0D_388: <@,588) 0D_380: <8,991>
_ —A—A0D_440: <{0,542> —#—n0D_440: <0,952>
Stations proc hes de Mali B 0D_5003 <B,512> 0D0_500; <0,934>
Web . 0D_675: <8.439> Version 3 D5 © 0D_679: <8.873> Version 3 D5 &
Les rouges sont des stations actives — i e o & ’ oo 8
. —i—no0D_1020: {0,366> —#—noD_1020: {0.786>
' ‘ AEROSOL INVERSIONS (V3) 5 A ADD_164p: <0.273) z 5 #—AOD_1648; <8,617> g
- Cinzana (Mali) _ B oys| g & 2
. . +Data Display 8 * z 2 z
- Banizoumbou (Niger) o S I S
. . . + Download Tool g 2 g B
- Zinder Airport (Niger) 41 L & 5 2
) + Download Al Sites L 4 5 g
- Tamanrasset (Algeria) S = S <
+Web Service < 5 =4 1ir n
w 8,9 - = ] =
SOLAR FLUX ¢ g 4 g
) Wl [} bl
> - T -4 -4
+ Data Display 8 a
OCEAN COLOR po-> b5 b6 b7 g log he ta 2
. laAN FEB har HAR
+ V3 Data Display Tinefurc) 2g25 Tine{UTC} 2825

https://aeronet.gsfc.nasa.gov/cgi-bin/data_display_aod_v37?site=IER_Cinzana&nachal=2&level=1&place_code=10



Produits AERONET (Mali, Cinzana)

Produits AERONET Jan-Mar 2025: Angstrom Exponent

Data Dizplay Controls

+ PUBLICATIONS AEROMNET AOQD Data Product: Related Product Availability for IER_Cinzana (select each day below):
AOD Show Terra MODIS

- - = *
+ SITE INFORMATION Water Vapor AOD Level (2025): U Level 1.0 @ Levei15 Olevel20 « Show Aqua MODIS
+ STAFF ;ﬁa:u;cmﬂumaon Data Format: ® Al points () Daily averages = Show VIIRS
ine/L-oarse . S . « Show Diagnostic Charts
. - Triplet Variability (All Points Only): @ Off '/ On
+ SYSTEM DESCRIPTION SDA Fine Mode Fraction ™ = Show GMAO GEQS FP
AERONET DATA ACCESS SELECT CHARTS FOR LARGER IMAGES
Choose day of MAR 2025
DATA VISUALIZATION [2004|[2005]|2006][2007][2008][2009][2010][2011][2012][2013][2014][2015]
Choose year :
Y [20186][2017][2018|[2019][2020][2021] [2022] [2023] [2024] [2025] [ (2 ][ 3 [+ |ESHESH[ 7 ][ 8 [ o ]H0n R
+ Synergy Tool Choose month of || anllees han [13][1a][15][16][17[[18][19 [[20 ][ 21 ][ 22 || 23 |[ 24 |
+ Map Explorer 2025 : [25][26 |[27 [ 28 ][ 29 |[ 30 [ 31 |
AEROSOL OPTICAL DEPTH [V3 Angstrom Parameter data from year of 2025 Angstrom Parameter data from MAR of 2025
(v3)-
Sﬂl-‘:‘:;ta e IER_Cinzana , N 13,278, H 5,934, Alt 285 n, IER_Cinzana , N 13.278, H 5,934, Alt 285 n,
splay PI : Jean_Louis_Ra_jot, jeanlouis.rajot®ird,fr FI : Jean_Louis_Ra_jot, jeanlouis.rajot@ird,.fr
+ Download Tool Angstron fron Level 1.5 ADD: Data from 2825 Angstron fron Level 1.5 AOD: Data from HAR 2825
+D load All Sites FH—48-870nn: <{8.579> | FH—418-870nn: <8.248> |
+ Climatology Tables S
FINE i i
+ Web Service 2 Yersion 3 D5 E 8.4 Yersion 3 D5 E
(4} 3
AEROSOL INVERSIONS (V3) < =
- =+ | =<
+ Data Display o 1.2 = L, 8.3 z
5 Iy 5 2
+ Download Tool 5 g g 8
& 1 - "= & g2 "=
+ Download All Sites = nE_ = nE_
| |
+ Web Service e = e =
e a.5 — = e a.1 — =
SOLAR FLUX o & & =
= (] = Ll
_ = = = =
+ Data Display 8 6.0
OCEAN COLOR G RQSS ES pD-> o5 b6 o7 I8 iaa he ha ho
. AN FEB hHAR HAR
+ V3 Data Display Tine{UTC? opong Tine{UTC} 2825




Produits AERONET (Mali, Cinzana)

+ UPEHATIUNS

+ PUBLICATIONS

+ SITE INFORMATION

+ STAFF

+ SYSTEM DESCRIPTION

AEROMNET DATA ACCESS
DATA VISUALIZATION

+ Synergy Tool

+ Map Explorer
AEROSOL OPTICAL DEPTH {V3)-
S0LAR

+ Data Display

+ Download Tool

+ Download All Sites

+ Climatology Tables

+ Web Service
AEROSOL INVERSIONS (V3)

+ Data Display

+ Download Tool

+ Download All Sites

+ Web Service
S0LAR FLUX

+ Data Display

OCEAN COLOR

+ V3 Data Display

Produits AERONET Jan-Fev 2025: contribution du mode fin et grossier a I'AOD totale

Data Dizplay Controls

AERONET AOD Data Product:

5DA Fine Mode Fraction ™

AOD - N

VWater Vapor AOD Level (2025): ' Level 1.0 ® Lever 1.5 CLevel20
440-870 Angstrom Data Format: (® Al points () Daily averages

SDA Fine/Coarse AOD -

Triplet Variability (All Points Only): ® of on

SELECT CHARTS FOR LARGER IMAGES

Related Product Availability for IER_Cinzana (select each day below):

= Show Terra MODIS
= Show Aqua MODIS

= Show VIIRS
= Show Diagnostic Charts
» Show GMAO GEOS FP

[2004][2005][2006][2007][2008][2009][2010][2011][2012][2013][2014][2015] Choose day of MAR 2025
Ch :
QOSEYEAr:  |2016|[2017|[2018][2019][2020][2021][2022| [2023][2024] [2025) [ 2 ][5 [« |[EEAEEE[ 7 [ s [ o |00 [0 e
Choose month of |||l lan [13 ][ 14 |[15][ 16 |[ 17 |[ 18 |[ 19 [[20 [[ 21 |[ 22 |[ 23 || 24 |
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Produits AERONET (Mali): exemple de cas
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CAPTEURS A FAIBLE COUT : photomeétres portables Calitoo et Microtops

Aecrosol retrievals derived from a low-cost Calitoo sun-photometer

taken on board a research vessel*

Rosa D. Garcia®?, Africa Barreto?*!, Celia Rey?, Eugenio Fraile-Nuez,
Alba Gonzilez-Vega?, Sergio F. Le6n-Luis®?, Antonio Alcantara’, A. Fernando Almansa®?
Carmen Guirado-Fuentes”“/, Pablo Gonzilez-Sicilia®, Victoria E. Cachorro® and

Frederic Bouchar®

*Submitted Atmos. Environ, (2024)
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ETAT DES OBSERVATIONS D'AQ EN AFRIQUE

Surveillance de la qualité de I'air en Afrique
=

Table 1.3: Synopsis of country AQM capability Country Key pollutants Sulphur | Inspection & | Emissions | Routine Health | Projects | Estimated stage
content | maintenance | jnventory | monitoring impact or plans of air quality
Country Key pollutants Sulphur | Inspection & | Emissions Routine Health Projects | Estimated stage of of diesel | for mobile assessment | With AQ management
content | maintenance | inventory monitoring impact or plans air quality [ppm] SOUrces henefit
of diesel | for mobhile assessment | with AQ management ongoing
[ppm]¥ sources hcm:'ﬁt Mozambique | PMyy, PMy s, Black Carbon, 5,500 No Being No No Yes Early*
Benin SO;, NO,, NOy, 05, CO. 5,000 N N N Two studies nngn-]-ng Early* 505, NOX. €O, 0y developed
. neseM ‘ - ’ e oA - y Nigeria C0,, CO, NOy, Oy, 505, 5,000 No Yes, of 1990 | No, one non No Yes Early*
Botswana 50,,NOx, NO,, Oy, CO, 500 No Yes, but Yes Few No Intermediate** 1 ISP, PM; U|!?m!|.i:l1:l]
HCs incomplete qualitative 1 - station .
studies 1 Rwanda Not identified 5,000 No No No No No Absent
Burkina PM, §04, HCs, NOx, S0 5,000 No Yes, but No No Yes Early*
Faso clementary Senegal PMyy, PM, 5, CO 5,000 No No Being No Yes nitial”
Burundi Pesticides, Persistent 5,000 No No No No No Absent’ initialised
Organic Pollutants, Pb - — South Africa | PMyy, PM; s, NOx, 50;, Oy, 500 Yes Yes Yes Yes Yes Comprehensive
Cameroon PM, CO, HCs, NOx, S0, 5,000 Yes No No No No Initial CO.Pb
ongo- M, CO, HCs, NO, 0,000 N I sent’ — s - — ; -
¢ Onee PM, 0O, HCs, N : 0 No No No No Absent Swaziland | Not identified 500 No Qualitative No No Yes Early*
Brazzaville y
Congo- PM, $0,, NO,, CO, HCs 3,500 No No No Nov Yes Initial’ - i : : :
Kinshasa Tanzania PM, CO, NO,, §0,, Oy, Pb 5,000 No No Yes No Yes Early*
Ethiopia PMy, €O, 805, Oy 10,000 No No, but source No, only No No Early*
apportionment campaign Togo Not identified 5,000 No Yes, initial No No No Initial'
for PM,,
Gabon PM, CO, HCs, NOx, SO; 8,000 No _ No No __No No Adsent Uganda | PM, CH,, HS, NH,, 5,000 No No No No Yes Initial”
(Ghana :::;g f:l:iiuﬂl. CO, PM,,, 5,000 In progress No Yes Three studies Yes Advanced dioxins and furans, HCs,
Guinea PMy, PMy 5, NO3, SO5, 5,000 No No No No No Absent’ :0 50, re-smpunded
formaldehyde, benzene - - ,u'“ - —— - - -
Kenva PM. CO. HCs, NOx. SO, 10.000 No No No No Yes Initial’ Zambia 50y, NOy, PM, black 7,500 No Yes, mifial, in Yes No Yes Intermediate®*
Liberia PM, CO, NOx, S0, 5,000 No No No No No Absent’ smoke, dust, CO, CO; and capper belt
Madagascar | PM, CO, HCs, NOx, S0, 5,000 Yes, mobile No Yes No Yes Intermediate** _ odours . : _ . :
sources Zimbabwe | 50, NO,, PM, CO, VOCs 5,000 Yes, for No Yes Anecdotal No Intermediate**
Malawi PM, SO,, CO, NOx, HCs 5,000 No No No No No Absent” stationary evidence
Mali PM, NOx, CO, HC, VOC, 5,000 No Yes, for No No No Initial’ sources
_ 50, Pb transport — + Source: PCFV (2007); " Absent = None of the topics addressed; " Initial Any one topic addressed; * Early = Any two fopics addressed; ** Intermediate = Any
Mauritius PM, NOx, CO, 50, 2,500 No No No No Yes Initial three topics addressed; ' Advanced = Any four topics addressed;  Comprehensive = All topics addressed.




ETAT DES OBSERVATIONS D'AQ EN AFRIQUE

Surveillance de la qualité de l'air dans les pays d'Afrique subsaharienne

Table 1.4: Tools that can be applied in SSA countries to enhance AQM capability

Table 1.4 (continued): Recommendation to enhance AQM capability

Country Air guality Imitial Emissions Routine monitoring®* Health impact
standard setting inventory* nssessment* Country Air quality Ini?‘ia] Emissiumi Routine monitoring** Health impﬂ;:t
Benin WHO guidelines Rapid inventory Hybrid network More studies needed sml::!nrd nventory assessment
assessment (RIA) using REA R Niger sefling To be undated and TIvbrid network
Botswana Completion and Is being performed igera ¢ be updaled an ybnid networ T
update by RIA amended by RIA Rapid epidemiological
Burkina Faso National Completion and Rwanda assessmen
standards exist date by RIA 7 - —
standards exis update by Rapid epidemisilogical Senepal Rapid inventory I being mitialised
Burundi assessment (REA) i . assessmant i
Came Hvbrid network Swaziland ‘:A-H(J Hybnd network
{.‘amt.mun ¥ puidelines
E;:':ir.lz.gzi;'illc WHO guidelines Tanzania Is being performed More studies needed
C -Kinshas
E:.‘;lr:ﬁnia S Togo To be enhanced by RIA
{"abnz Hybrid network
- a ] . . ¥ I
Ghana National Rapid inventory Is being performed More studies needed Uganda Rapid inveatory Rapid epidemiological
standards exast assessment assessment assessment
’ B Zambia To be amended for Revamping or hybrid
Guinea WHO guidelines - 1..rcl:||clcs _nctwurk
Hybrid network Zimbabwe Rapid inventory Is bemng performed
Kenyva Exist asscssment
Liberia
Madagascar Is bemng performed
Malawi WHO guidelimes _ _ . .
Mali Completion and Rapid epidemiological
update by RIA assessment
Mauritius National Rapid inventory Hybrid network
standards assessment
proposed
Mozambique WHO guidelines Completion and
update by RIA
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— 4‘"@ Community engagement using LCS

160+ Air quality monitors
installed in 8 major African
cities

To effectively tackle air pollution, access to data

and contextual evidence is important to show the
scale and magnitude of air pollution.

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.

Makerere University (Uganda)

<% Ensemble de données sur la

qualité de lair hyperlocal
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distribués spatialement
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référentiel (2 millions
d'enregistrements de données
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ETAT DES OBSERVATIONS D'AQ EN MALI: Sensors.Africa

RBOUT sensors_AFRICA

sensors. AFRICA is a pan-African citizen science initiative that uses sensors to monitor air, water and sound pollution to give citizens actionable information about their cities. The air quality sensors use open source technology from the Luftdaten project . The initiative was seed-
funded by innovateAFRICA and is being incubated by Code for Africa.
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ETAT DES OBSERVATIONS D'AQ EN MALI

(https://wedocs.unep.org/bitstre

Air Quality Policies

This document is based on research that UNEP conducted in 2015, in response to Resolution 7 of the UNEA 1. It describes country-
level policies that impact air quality. Triple question marks (??7?) indicate that information for the section couldn’t be found.

Please review the information, and provide feedback. A Word version of the template can be provided upon request. Corrections and

comments can be emailed to Vered. Ehsani(@unep.org and

Programme (UNEP)

es in Mali
7048/Mali.pdf?sequence=1& llow

George. Mwaniki(@unep.org.

A P

Mali Air Quality Policy Matrix
Goals Status Current Policies & Programmes
GENERAL Overall situation with respect to air National Ambient air quality standards: Does not exist yet (being drafted)
OVERVIEW ity in the country, including key air National Air Quality Policy: Does not exist
ity challenges: Air Quality legislation / programmes: Decree N® 0397 related to air pollution
No study has been carried on general country Other:
air quality. Sectoral studies have been carried
by individual projects and post graduate
students for their thesis.
Air quality is mainly affected by PM during
the windy season of harmattan. PM is the
most important air pollutant in the country
In the big cities, transport is (after harmattan)
the main pollution source and is related to the
age of the vehicles and bad fuel quality
Air quality monitoring system: Yes
REDUCE Industries that have the potential to Emission regulations for industries:
f;gf'o”s impact air quality: ® Partially covered under the Enviro | Impact A it (EIA) report for projects
INDiJSTR[ES p The most important i|_1duslries axe; food Small installation’s emissions regulated: No
processing: construction: phosphate and b g :
gold mining among others Renewable energy investment promoted: No
GDP of country: USD 11.3B in 2013’ Energy efficiency incentives: None

Industries” share of GDP: 24%
Electricity sources:

B 48.4% of the installed electricity generating
capacity (304,000 KW in 2010} is generated
from fossil fuel; the rest 51.6% is generated
from renewable source.”

Incentives for clean production and installation of pollution prevention technologies: None

Actions to ensure ¢ ¢ with regulati None

p

Other actions at national, sub-national and / or local level to reduce industry: Agency for
Industrial Areas is created, for construction of industrial areas in the capital city Bamako and all
regional capital cities of country.

.b-

REDUCE e Key transport-related air quality Vehicle emission limit: None
Enussions | challenges: (ex: vehicle growth, old fleet, Fuel Sulphur content: (in ppm) Fuel (diesel) sulfur content restricted at 10000ppm
FroMm dirty fuel, poor public transport eic)
TRANSPORT g Freight and passenger transport is usually
provided by private companies or Fuel Lead content Unleaded gasoline restrictions since 2005
individuals
@ Private car ownership is low with 14 car per | Restriction on used car importation:
1000 individuals in 2009 Lo . . .
o . X # Age limit for second hand cars is set at 10 years; vehicles older than this are charged extra duty.
@ Vehicle emissions are a major source of PM, . . Lo . - o
NO and CO » Pre-importation inspection is required for road worthiness
- Actions to expand, improve and promote public transport and mass transit: Many
unsuccessful initiatives have been carried by the government and the private sector in the past
years (Tababus, SOTRAMA etc.)
Actions to promote non-motorized transport: (ex: include sidewalks and bike lanes in new
road projects, car-free areas etc) Yes in all new road constructions sidewalks and bike lanes are
promoted in recent years.
Other transport-related actions: None
REDUCE Outdoor, open burning: (ex: is it commonly | Legal framework: {ex: is burning banned?)
EMISSIONS | done? burning what kinds of wastes? eic) B Some waste management policies and regulations exist in the country. However, not all waste
FROM OPEN . : streams are adequately addressed, such as e-waste, while many waste streams lack plans for
BurNING OF |*Uncontrolled waste burning, which is a olicy implementation.’ -
AGRICULTU common practice, is one of the practices that policy imp B
RAL / contributes to deteriorating air quality in
MUNICIPAL urban centres Actions to prevent open burning of municipal waste and / or agricultural waste:
WASTE «Municipal solid waste is ranked as the . . N o . .
(OUTDOOR) | highest priority waste stream requiring The National Directorate for sanitation and pollution control and its regional and sub-regional

improvement in Mali.

# Despite public awareness of the
environmental risks of waste generation,
there are currently no specific regulations on
the management of waste plastics.

mMunicipal solid waste management is also
ranked as a great priority for Mali.

#Agricultural waste burning can also impact
air quality in the rural areas.

offices work toward stopping open burning of municipal waste.

REDUCE
EMISSIONS
FroMm OPEN
BURNING OF
BioMass
(INDOOR)

Dominant fuels used for cooking and

space heating:

® Wood is the dominant fuels used for
cooking for rural households accounting for
80% of the energy mix in Mali
Impact:

@ Indoor air pollution causes an estimated
15,300 premature deaths every year‘

» Air pollution from indoor sources is the
single largest contributor to the negative
health effects of air pollution in Mali.

@ The challenge for Mali is to meet its
growing energy demand with affordable,

reliable, domestic and imported energy

supplies.

Indoor air pollution regulated: No
Promotion of non-grid / grid electrification:
# Promotion of non-grid electrification and especially solar energy for rural electrification

#® Introduction of incentives to encourage the involvement of women in generating renewable
energy

Promotion of cleaner cooking fuels and clean cook stoves: yes many initiative from
government and private sector related to promotion of gas cook stoves
Other actions to reduce indoor biomass burning, or to reduce its emissions:

® Access to electricity in Mali more than doubled in the last decade, helped by the introduction of

a successful program for rural electrification, AMADER, which widened access to more than
36,000 rural households since 2003,

« Promotion of biofuels especially the jatropha plant
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STATE OF

Mali TABLE 1 Population-weighted annual average PM3 s exposures in 2019 and percentage of population living in areas
H 114 s T4 . - . . . - -
GLUBAL AIH / Air Pollution and Health Country Profile that exceed the least stringent interim target set by WHO in top 10 countries with the highest PM s
Country Population-Weighted PM x5 (pg/m % (Uncertainty Intervals) Mational Ambient Air Quality Standards
Air poliution accounted for nearly 11% of all deaths i Mali n 2021 Considered separ -.c.y outdoor partxculate ma
PM; J rarke s the seventh leading risk Sctor for ~:1e~;‘.'1 and household ar poliution (HAP) ranked th :1 Ozone was not Niger 801 (47.7-145)
n te top 20 risk factors T T . X
3 2 Nigeri TO4 (45.4-105
Key Statistics at a Glance PM; s Ozone NO; S : ! v
.Cu..'w NG |- Gl Mg lf""‘: yTaim 1 -'-\Hn: Guidaine
Egypt 679 (47.8-679) v
@ 0 Mauritania B6.EB (37.6-10E) x
of tha populaion Mal does na of cuu PMs Cameroon 64.5 [43.8-92.6) b4
Mali 606 (33.7-103) x
Senegal §02 (37.6-92.7) v
Chad 593 (34 6-94.8) x
The Gambia 5B81(35-926) \/
Cote dlvoire 556 (317-90.3) \/

of Alr Poltition Me&:oﬂgﬁmuzﬁ'JD“ % La pollution de l'air fait partie des 5 principaux facteurs de
R g o @ﬁ@ B @ risque de déces au Mali, avec plus de 26 000 déces dus a la
T s pollution de I'air

e e % La pollution de I'air a été responsable de prés de 11 % de tous

les déces au Mali en 2021

e ‘ e aés ﬁ A @ &‘-5 % 100% de la population du Mali vit dans des zones ou les niveaux
de I'OMS pour un air sain (35 pg/m3)
= % Le Mali dans le top 10 des pays avec les concentrations de

pmeten 24%  0.4% 0.8 de PM, . sont supérieurs a I'objectif intérimaire le moins strict
Mambeynl i 631 105 210 0 158
PM2,5 les plus élevées

https://www.stateofglobalair.org/resources/countryprofiles
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AERONET au-dessus de I'Afrique

@ GODDARD SPACE FLIGHT CENTER | + Visit NASA gov

AEROSOL ROBOTIC NETWOR

+% 100 stations sur le continent

sLacunes importantes sur la source de
poussiere la plus importante

S Actifs : Algérie, Maroc, Mali, Niger (x2),

@
Tunisie, Senegal, Cameroon, Cape Verde, Re.° e
Egypte, Cote D’lvoire, Ghana, Nigeria o , @ g. l
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Organization
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Tamanrasset (Algeria) GAW Global Station
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Tunis (Carthage), Egypt (Cairo, ?), Morocco (Ouazarzate, Atlas), Lybia (TBD),
Chad??

En tant que centre d'étalonnage
AERONET, nous proposons
actuellement aux  sites et

opérateurs africains :

* Formation

« Etalonnage

* Support

 OQOuvert pour combler les lacunes en
Afrique !!

@ GODDARD SPACE FLIGHT CENTER

‘ + Visit NASA.gov

AEROSOL ROBOTIC NETWOR
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CREWS & MAC-CLIMA Projects: Training of

personnel, development of new instrumentation KADI Project: Knowledge and..climate. services

and installation of climate monitoring systems in from an African observation and Data research
North Africa. Infrastructure
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N'OUBLIEZ PAS LE ROLE IMPORTANT DES LCS (capteurs a faible cott) DANS
LA SURVEILLANCE DES POUSSIERES/AEROSOLS EN AFRIQUE

6

1 1QAir

PurpleAir


https://www.iqair.com/air-quality-map?srsltid=AfmBOooYj0Aq-AS-hmlL9MqvbMFegEfmIsAE6E70W25pd3EHn0BPfko8
https://www.iqair.com/air-quality-map?srsltid=AfmBOooYj0Aq-AS-hmlL9MqvbMFegEfmIsAE6E70W25pd3EHn0BPfko8
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: Agencia Estatal de Meteorologia

@ ICOS-ERIC



