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Substances that warm and cool the atmosphere – radiative forcers

Source: Figure SPM.2 IPCC AR6

Long-lived Climate Forcers (decades to 
centuries): 
- CO2, N2O and some Hydrofluorocarbons (HFCs)

Short-lived Climate Forcers (hours to a decade):
- Methane, some HFCs
- Nitrogen oxides, sulphur dioxide, organic 
carbon and ammonia emissions form aerosols 
that are cooling
- Black carbon emissions absorb heat and warm 
the atmosphere 



Importance of Non-CO2 emissions 

IPCC Climate Change 2023 Synthesis Report



What are Short-Lived Climate Pollutants?

Removing SLCPs from the atmosphere gives climate, environment/crop and human health benefits



Global emission source sectors and regions of SLCPs

Source: Chapter 6, IPCC AR6 2021

Tropospheric ozone is formed in the 
atmosphere from emissions of nitrogen 
oxides (NOx), carbon monoxide (CO), 
volatile organic compounds (VOCs) and 
methane (CH4)



Why are Short-Lived Climate Pollutants Important?

Complementary action on Long-lived and Short-lived GHGs can bring short-term and long-term benefits 

(Source: Shindell et al.,  Science, 2017)
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Two reports from UNEP……

"If someone proposed that you could save close to 

2.5 million lives annually, cut global crop losses by 

around 30 million tonnes a year and curb climate 

change by around half a degree Celsius, what would 

you do? 

Act of course“

Achim Steiner, Executive Director, United Nations 

Environment Programme (UNEP)

http://www.unep.org/ccac/Publications/Publications/TimeToAct/tabid/133392/Default.aspx#sthash.g4wcVmqh.dpuf



There have been several assessments at regional and global scale on short-lived 

climate pollutants (SLCPs), that give near-term health, crop and climate benefits

2010…………….……2014……………………….2018……….………….2021………………….2022

Various levels of successful moving science to policy but how to move to next stage 

of action to implement the measures recommended in these assessments and reduce 

emissions? 
Find them all at: https://www.ccacoalition.org



Activity and Emission Modelling Overview

• Africa-wide model developed in LEAP with data for all nations.

• Time Period: Historical Period: 2000 – 2018, Projections: 2019-2063.  Annual results but with 
particular focus on 2030 (SDG target year), 2050, and 2063.

• Geography: Whole continent with national-scale resolution of key variables. Results can be 
shown for Africa as a whole, for individual countries or for various country groupings. 

• Sectors: Modeling of all energy consuming and producing sectors and key non-energy sectors

• Energy: Including Industrial, households, transport

• Non-energy: Including waste and agriculture

• Pollutants: All long-lived GHGs and short-lived climate pollutants (SLCPs), and all major local air 
pollutants.

The model is freely available for use by countries for national planning

https://leap.sei.org/
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Africa Assessment : MITIGATION MEASURES

Integrated action across 5 key areas as part of National Action Planning on 
SLCPs for Agenda 2063, SDG and NDC and RECs



What are Short-Lived Climate Pollutants?

Emission reduction by 2063: 
CO2 - 55%, CH4 - 74%,  N2O - 40%, Black carbon - 72%, PM2.5 - 75%, HFCs - 98%, NOx – 80%, NMVOCs 72%



Air quality and health

➢ 180,000 premature deaths per year due to outdoor air pollution can be avoided in 2030 rising to 800,000 
in 2063

➢ A further 20,000 premature deaths per year could be avoided from indoor air pollution rising to 80,000 
avoided premature deaths by 2063



The role of aerosols in influencing African local rainfall patterns

African policy choices may therefore greatly reduce regional African 
summer drying, especially in the Sahel region



Main Messages

✓Air pollution and climate change are inextricably linked – the integrated package 
of long-lived GHGs and SLCP measures can achieve multiple benefits for health, 
environment and climate 

✓A first Integrated Assessment of Air Pollution and Climate Change for 
Sustainable Development in Africa has been conducted and shows the potential 
benefits of implementing a set of 37 measures across 5 key sectors 

✓Data is available for such studies but more data and research is needed to 
support implementation of measures

✓Most of the recommended measures have already been successfully 
implemented in different parts of Africa

✓ The main benefits of action taken will be in Africa



Full Technical Report and 

Summary for Decision 

Makers available for 

download at:

https://www.ccacoalition.org

/resources/full-report-

integrated-assessment-air-

pollution-and-climate-

change-sustainable-

development-africa



Thank you 


