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WHAT HAFPEMS IFWE DON'T ACT?

Without changes in policy, greenhouss gas
amissinns will tripls by 3063

Cuidioor air pollution is projeched fo get worsa,

oausing about 830,000 premature deaths par
year In 2030 and about 1.6 millon promatums
doaths per year in 2063,

Dnspite ndvances in clsanoooking technologies,

housshaold air poliution would still cowss about
170,000 prematuwe deaths per year In 2030
{150,000 by 2083)

human health, and could increese inequalites
and limit Africa’s abllity to achieve susininable
devalopmant.

copernicus.eumetsat.int

Goal for emission reduction is stated in the UN Sustainable
Development Goals (SDGs) and the AU Agenda 2063
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Figure S1 The percentage reduction in GHG, SLCP and air
pollutant emissions in 2030 and 2063 for the SLCP Mitigation

and Agenda 2063 scenarios versus the Baseline Scenario.

WIDESPREAD HUMAN HEALTH BENEFITS

* The emission reductions that could be achieved by
the 37 measures are estimated to prevent about
180,000 premature deaths per year by 2030 and
800,000 deaths per year by 2063 from outdoor air
pollution.

Figure S2(a) shows how exposure to PM, . can be
significantly reduced under the SLCP Scenario, and
further reduced under the Agenda 2063 Scenario,
across the five major regions of Africa, bringing
values closer to the WHO Air Quality interim targets
and guideline.

Figure S2(b) shows the improvements that can
be made in reducing annual premature mortality
attributed to PM, . in the five major regions.

Figure S3(a) and (b) show similar trends for
tropospheric ozone, the other main pollutant
affecting human health in Africa, and for ozone-
attributable deaths. The human health benefits over
time associated with reduced exposure to PM, _ and
ozone are qualitatively similar, with those associated
with PM, ;. being larger.
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a Monitoring aerosol

EUM/OPS-COPER/VWG/21/1254319, v1 Draft, 16 November 2021

copernicus.eumetsat.int

Large number of species - distribution of aerosol (eg dust, smoke)

Access to spatial and temporal scales impossible without the contribution of satellite
Consistency of measurements worldwide

Long-term coverage - climate data sets

Sentinel-3 A+B SLSTR - AOD(550 nm) Land - Unfiltered - 19.10.2022
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a Monitoring gaseous pollutants

copernicus.eumetsat.int

\ Observed species are produced by
satelite FUTURE anthropogenic and natural.

(SR, SCARAACHT
L SOMAE-2}

:

Metop
GOME-2
and 5p
Metop
IASI
Metop-SG
IASI-NG
MTG-S
S4/UVN

Sentinel 5

These are relevant for key policies.

0, total column

O, profile (incl.
troposphere) -
0O, tropospheric column Howewr
NO, total column

NO, tropospheric column
SO,

50, Layer Height Uncertainty can be high -

HCHO °
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BroO
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L Monitoring pollution from space -anthropogenic pollutants

copernicus.eumetsat.int

NO2 tropos neric column (umol/m2)

20 40 60

Nitrogen Dioxide from 1 month TROPOMI data
© Copernicus program

0.01 kals
0.1 kg/s

1 kals

1. Eckley-Yuma 7. Basmakci 13. Ferghana 19. Moa 25. Chino

2. Bakersfield 8. Marvdasht 14. Talkha 20. Nicaro 26. Wucaiwan
3 Tulare 9. Pingsangxiang 15. Abu Qi 21. Stuparsi 27. Anju

4. Torreon 10. Cherkasy 16. Secunda 22_ The Geysers 28. Jharia

5. Milford 11. Sur Industrial Estate 17. Shizuishan 23. Lake Natron

6. Alto Laran district 12. Beech Island 18. Zezhou-Gaoping 24_Bacau

Ammonia fluxes based on 9 years of IASI data
© Martin Van Damme and Lieven Clarisse/llkB B Goones




a Example: Changes in ammonia concentrations

How IASI onboard METOP Support
air quality monitoring

Changes related to increased

agricultural
Productivity (South Sahel)

Different wildfire activity leads to
reduction (South Sudan)

Analysis of 7 years of |ASI data
https://acp.copemicus.org/ articles/21/16277/ 202/

EUM/OPS-COPER/VWG/21/1254319, v1 Draft, 16 November 2021
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a Example: Changes in nitrogen dioxide concentrations

copernicus.eumetsat.int
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Example: Synergy of observational datasets to monitor wildfires

Pollutants, hot spots & intensity from satellite observations
| \/ Measurement of fire intensity :

copernicus.eumetsat.int

\/ Linked to emission of combustion gases & aerosols into

MODIS Fire Radiative Power Pixel - 05 August 2021

the atmosphere

Sentinel-3 OLCI Level-1 False Color RGB - "07 August 2021"

*1e-18 molecules per cm2

Aerosol index from 380 and 340 nm 2021-08-05

43.5°N

MSG/SEVIRI - every 15-minute allows:
\/ Strong seasonality

\/ Strong diumal cycle

Fire Radiative Power

40.5°N

37.5°N

125% 15°E 17.5°E 20°E 225 25°E 27.5°

EUM/OPS-COPER/VWG/21/1254319, v1 Draft, 16 November 2021 @ cumersar [l (ooemcss 8




a Example: Changes in tropospheric ozone and crop yields

Effects of Ozone Exposure

eeeee | caf metabolism & physiclogy
""_' 'if“l:' +Antioxidant metabolism up-regulated
'.'.’ ;‘-Decreased photosynthesis

R

*Decreased stomatal conductance
or sluggish stomatal response

Leaves & canopy

+Visible leaf injury

«Altered leaf senescence

+Altered leaf chemical composition

Plant growth (Fig 9-8)
+*Decreased biomass accumulation
=Altered reproduction

+Altered carbon allocation

~ *Altered crop quality

Belowground processes (Fig 9-8)

+Altered litter production & decomposition
+Altered soil carbon & nutrient cycling
+Altered soil fauna & microbial communities

Ozone in the troposphere
increases worldwide

&

Ecosystem services Ref

*Decreased productivity )
*Decreased C sequestration TOAR assessment
IPCC - WG1

+Altered water cycling (Fig 9-7)
Altered community composition
(i.e., plant, insect & microbe)

ALL AFRICA: AGENDAZO&3AND SLCP V5 BASELINE
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Figure 57 Simulsted crop (maize, rice, soy and wheat) yield
gain changes (per cent relative to baseline) under the SLCP
scenario by 2030 (hght blue) and 2063 (green) and the
Agenda 2063 scenano by 2030 (blue) and 2063 (orange)
in response to char‘gea in czone, CO_, temperature, and
precipitation, using data from the made[ing for all of Africa,
Morth, Central, West, Southern and East Africa. Uncertainty
bars reflect the variabiﬁl:}f in climate and czone across the five
ensemble simulations cc>r'1|:-|ete-:| for the baseline scenario and
indicate when the modeled changes are statistically significant.

EUM/OPS-COPER/VWG/21/1254319, v1 Draft, 16 November 2021

Tropospheric ozone burden

copernicus.eumetsat.int
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Climate impacts on human and natural systems
are widespread across Africa, as are climate trends
attributable to human-caused climate change

trends

Attributable to Human "
Climate induced climate change |
Attributable to other causes ]

Low High Robust

Evidence for climate impacts

Temperature or precipitation 7/, Temperature and precipitation

IPCC - Contribution of Working Group Il to the Sixth
Assessment Report of the Intergovernmental Panel
on Climate Change
doi:10.1017/9781009325844.011.

CLIMATE CHAMNGE BENEFITS FOR AFRICA

« Implementing the 37 measuras has the potentialto
graatly reduce regional climate change in Africa,
significantly lessening further land degradation and
desertification and improving food production and
quality. If all the measures are implemented, in some
areas thore would be much smaller changes in
local pracipitation patterns than if there were no
changes in policy. For example, the Assessment
projects there will be reduced drying in the Sahel
and West Africa in June—August and potentially also
in southern paris of Africa in December-February
due in part to reduced air polluticn (Figure S5).

ACEHDA 2063 VEREUS BASELINE ACEHMDA 063 VERSUS BASELINE
SCEMARID, DECEMBER TO FEERUARY  SCERARIO, JUHE TO AUCUST

= 'IJ'__'L,,.._.II La

-050 -03% Q.00

precipiéation diference {mm dag - 1)

Figure 55 The difference between Africa seasonal average
precipitation changes for 2030-2059 relative to 2013
2025 in the modeling for the Agenda 2063 and the baseline
simulations for Dec-Feb (left) and Jun-Aug (right). Stippling
ndicates the differences are not statistically significant (95
per cent confidence].

The need to control CO2 emissions - preparing for monitoring

opernicus.eumetsat.int

PROGRAMME OF ) .
THE EUROPEAN UNION OPErICUS

Europe’s eyes on Earth

IMPLEMENTED BY G EUMETSAT

Spatial
resolution

4 km?2 0.5 - 0.7 ppm

4 km?2 10 ppb

4 km?2 1.5x1015> molec/cm?
4 km? 0.7 mW m2 sr! nm-
16 km2 0.05 AOD, 500 m LH

<5% of FOV  Water & cirrus clouds

VIS band also covers CHOCHO (glyoxal)
VIS & SWIR band also covers water vapour
*Top-of-Atmosphere Solar Induced Fluorescence

INTEGRATED ASSESSMENT OF AIR POLLUTION AND CLIMATE
CHANGE FOR SUSTAINABLE DEVELOPMENT IN AFRICA
SUMMARY FOR DECISION MAKERS
© 2022 United Nations Environment Programme ISBN: 978-
92-807-3989-3
EUM/OPS-COPER/VWG/21/1254319, v1 Draft, 16 November 2021 @ cumersat BB (ocemcss 10
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copernicus.eumetsat.int
Atmosphere
Monitoring

Satellites do not measure emissions directly; they measure the total impact
of natural and anthropogenic emissions and removals on the atmosphere.

Earth System models are used to translate
the observations into emission estimates.

Collaboration between space
agencies, in-situ networks, and
operational data assimilation centres.
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Example: CO2 monitoring from single point emissions

copernicus.eumetsat.int
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Nitrogen Dioxide from TROPOMI data
© Copernicus program & CO2 from 0C02

Credit - Hakkarainen et al. 2020
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E Synergy in Copemicus: part of an unique data value chain

st g ot 3501 copernicus.eumetsat.int

Bring to Users the concept of ‘Copemicus
improves usability”

User joumey encompassing:
—> Forecast

—> Monitoring and nowcasting
—> Estimate of impacts

Integrated system:

—> Satellite and non satellite, models
—> Support emission estimate * ' ' LR

—> Generate added value products I g
- Ensure Quality and usability ¥ et F %

CAMS JJA Wildfire C Emissions (GFASvL.2) for Sakha

National scale

SECMWF (pemcs I |

EUM/OPS-COPER/VWG/21/1254319, v1 Draft, 16 November 2021 @ cumersar BBl (ooermcs 13



a Outcomes

EUMETSAT and Copemicus missions are and will be unique to support policies in
emission reduction for most species and to detect environmental risks

copernicus.eumetsat.int

Observations needs support to be properly used - complexity -
representativeness

Observations are used in services that provides added value products (CAMS)

Improve exploitation - eg combination with ground-based and in-situ
Applications of Al/ML

EUM/OPS-COPER/VWG/21/1254319, v1 Draft, 16 November 2021 @ cumersar BBl (ooerncss 14



Atmosphere
Monitoring

e Ly ﬂD:m
@1_ QE‘;’QD Sentinel 5P Wiy
| (Y Sentinel 5
; o
Sentinel CO2M

OBSERVATIONS OF
ATMOSPHERIC COz AND CH4

MONITORING DATA

INDUSTRY

GLOBAL
Supporting the Paris Agreement

‘GOVERNMENTS AND
POLICYMAKERS

INTEGRATION AND USER SUPPORT
MODELLING | JSERS
Consistent, reliable
Using computer models of the > OUTPUTS information
Earth system, the data are 3 et ;
combined to provide timely - - = egﬁéi?nqﬂiaclfi:é]d
emission estimates. T._'. processes
— : :
SCIENTIFIC COMMUNITY
WHAT WE
ALREADY KNOW POLICY TOOLS
# LOCAL THE PUBLIC
Supporting green cities
[ R (ooemos  €ECMWF ~ @eumersar  esa

copernicus.eumetsat.int

https://atmosphere.copernicus.eu/ghg-services
EUM/OPS-COPER/VWG/21/1254319, v1 Draft, 16 November 2021
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