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The background

* The increase of greenhouse gases
In the atmosphere causes climate
change with many negative side
effects.

 Historically Africa is not
responsible for many GHG
emissions but the continent
becomes more and more affected
by climate change.

* During the past decade, Africa has
turned from a GHG sink to a GHG
source.




The background

In this context, Africa needs
two things:

A strong voice at COPs.

 Climate services to support
mitigation and adaptation.

Both need support from
science and scientific
observations.

— KADI



The vision behind KADI

It's about science

It's a concept study for scientific
observations

It's inter-disciplinary

It's an African-European
cooperation.

It's pan-African



et’s talk science

 GHG in the atmosphere have many
sources and sinks.

 These sources and sinks are affected
by weather and climate.

* They are affected by human activities.

* They are complex.
* And we don’t know enough.

We need to empower African scientists
to produce the necessary knowledge for
Africa

Global

Biogeochemical Cycles’

RESEARCH ARTICLE
10102920 23GBODB016

Special Section:
Regional Carbon Cycle
Assessment and Proce sses-2

Key Points:

* Estimaies of termite, Barkiven:, and
fire emissions emm movel matbods

+ Giokal woody biomass products
consruined with high quatity local daty

®  Afvice 2 net sourve (aporo imaiely
carbom newral) hatwean 2010 and
W19, sink capacity decressizg

Supporting Infermatisn:
Supporsng Information may be found in
the amline version of this arscie.

Comespondence ia:
Y. Ernst and §. Archibald,
yolundemst @il 12;

sally archibald@wits acra

Citation:

Erest, Y., Archibaid, 5 Balrier, H.,
Chevallier, F. Cinis, P., Fischer, C_G.,
et al (202€). The African mgiomal
greeshouss gases badget (0 1020191
Global Bisgaochemics! Cyelez, 18,
«DABOCE 16 hitps!ies oo/ 10,025
MGEOOBO1S

Recezived 23 OCT 2023
Accepied 2 FEB 004
Conzcied 1o AUD 20124

This wticle wis corecied on 16 ALG
024 See the end of the Bull Lext for detnils.

[Fe————
Sally Archihaid, Heiko Batrier,
Phisippe Ciais, Benjamin Gashert,

Roany
Cavla Mariess, Anesch G. Mengistu,
Lar Merboid, Mihokorisi Meoyo,

Hannsh Nguyen, Micksel 0 Sullivas,

© 3024 The Awsheels).
Thas is an open scoss anscie under the
ierms of the Cressve Commans
Attrintion Nor” ommereizl- NoDerivs
Lizenss, which prmis: use and
distribution in zny medium, provided the
origimal work i poperty cied, e we is
non-commercisl and ne modifications or

aclaptations ars made.

M) Check for updates

&

The African Regional Greenhouse Gases Budget (2010-2019)

Yolandi Ernst' U, Sally Archibald®, Heiko Balzer’ (), Frederic Chevallier® ", Philippe Ciab® ),

Carlos Gonzalkz Fischer® [, Benjamin Gaubert” 'nn-s Higginbottom®, Steven mnu'

Shakirudeen Lawal™, Fabrice Lacroix'**2, Ronny Lanerwatd® O

Carola Martens"*'*, Antench G. Mengistu'”, Lutz Merbold"® 7,
Maoyo®

'Global Change Institute, University of the Witwatersrand, Johmpesburg, South A frica, *School of Animal, Plant and
Environmertal Sciences, University of the Witwatersrand, Joharnesburg, South Africa. *Institute for Environmental
Futures, School of Geography, Geology and the Environment, University of Leicester, Space Park Leicester, Leicester, UK,
*National Centre for Earth Observation, University of Leicester, Space Park Leicester, Leicester, UK. *Laboratoire des
Sciences du Climat et de I'Envimonement, LSCE/TPSL, CEA-CNRS-UVSQ, Université Paris Saclay, Gif sur- Yvette,
Franoe, “Department of Global Development, College of Agriculture and Lif Scionces, Cornell University, [thaca, NY.
USA, "Atmaspheric Chemistry Observations & Modeling Laboratory (ACDM), NSF National Center for Atmospheric
Resarch (NSF NCAR ). Boulder, 00, USA. "School of GeoScienoes, University of Edinburgh. Edinburgh, UK, *Plant
Ecology. University of Bayreuth, Bayreuth, Germany. D of Fanestry and Envi Callege of
Nutural Resources, North Caroling State University, Rakigh. NC, USA, "'Climae and Enviroamental Phy sics, University
«of Bem, Bem, Switzerland, "“Oeschger Centre for Climate Change Research (OCOCR), University of Ber, Bemn,
Switnerland, “INRAE, AgroParisTech, UMR BCOSY S, Universi#é Paris Saclay, Plluznn. France, ‘“Nmm.]
Geographic Okavango Wilderne s Project, Wild Bird Trust, South Africe, " ity and
Climate Research Centre (SBiK-F). Frankfurt am Main. Germany, *Institute of Physical Geography, Goethe University
Frankfurt am Main, Frankfurt am Main, Germany, “Finnish Metcorological Institue, Helsinki, Finland, "Inegrative
Agroecology Group. Strateyic Research Divisicn Agrecology and Environment, Agroscops, Zurich, Switzerland,
"School of GeaSc King's Buildings. University of Edi gk, UK, De of Geography, King's
College London Strand. London. UK., *Faculty of Envirenment, Science and Econoeny ., University of Exeter, Exeter, UK,
*Sylvers Lud, London, UK, “'Centre for Landszape and Climats Research, School of Geography. Geology and the
Envinmment, University of Leiceser, Leiceser, UK, *College of Lif and Enviroamental Sciences, University of Exster,
Exeter, UK, *Faculty of Science and Engineering, Southern Cross University, Lismore, NSW. Australia, *School of
GeoScience, University of Edinburgh. Edinburgh, UK, ¥ Environmenta] Change Institue, School of Geograpiy and the
Envinonment, University of Oxford, Oxford, UK. ™Department of Physical Geography and Ecosystem Science, Lund
University, Lund, Sweden, D pariment of Qeosciences and Natural Resource University of C
Copenhagen. Denmark, *Center for Earth System Science and Global Sustminability, Schiller Institute for [negmbed
Suciety. D f Earth and Ervi Sciennes, Boston College, Chesmut Hill, MA, USA, *School
of G osciencs and , ZI University, Zhengzhou, China, “INRAE, UMR1391 ISPA, Université do
Bordeaus. Villenave d0mon, France, *School of Envirenmental Sciences. University of Liverpoal, Liverpool, UK.
*Depurtment of Earth System Science, Tsinghua University, Beijing, China. “State Key Joint Laboratory of Environment
Simulation and Pollution Control, School of Environment, Txinghua University, Beijing. China, *Department of Wildland
Resources, Utsh State University, Logan, UT, USA, ¥ Ecology Center, Utsh Siate University, Logan, UT, USA

Abstract Aspar of the REgi ‘arbon Cycle A and Proce sses Phase 2 (REOCAP2) project, we
developed a comprehensive African G gases (GHG) budget covering 2000 to 2019 (RECCAPI] and
RECCAP2 time periods), and ssessed uncertzinties and trends over time. We compared bottom-up process-
‘hased models. datz-driven remotely sensed products, and national GHG inventories with top- down atmospheric
inversions, accounting also for lateral fluxes. We incorporated emission e stimates detived from novel
methodologies for termites, herbivores. and fire, which are particularly important in Africa We further
constrained global woody biomass change products with high-quality regional observations. Dnring the
RECCAF2 period, Al’nmscarbunsllk capacity is ang. with nat 3 exchange swi iz from a
small sink of —0.61 + 0.58 PgC yr' in RECCAP] to a small source in REQCAP? at 0.16 (—0_52/1_'16)
PeCyr . Net 0D, emissions estimated from bottom-up approaches were 1.6 (—0.9/5.8) PgCOzyr' L net CH,
weme 77 (SGAM.D)Tg('_'H..yr" and net NoO were 2.9 (1.44.9) TgNO yr- '.Top—duw‘u atmospheric inversions
showed similar trends. Land Use Change emissions increased, representing one of the largest contributions at

ERNST ET AL.

1 of 32

KADI




Recommendations for climate science (D3.3)

https://www.womeninscience.africa/

Support pan-African cooperation
climate science

« Common research projects

« Develop common curricula
 Promote exchange

* Regular conferences in Africa
* E-Learning

Take ownership!



What is the
necessary
science?

« How to define what is the
necessary science?

* What guides investments
Into expensive
infrastructure for
science?

 How to measure the
impact of science?

— KADI




Summary Climate Services Research Infrastructure needs in Africa

Top-down definition of services
and research needs (D1.1)

In case of climate research, you
can define research needs based
on services you want to provide.

Scientific analysis in different
sectors

Mapping available infrastructure,
gaps and needs.

Summary Climate Services
Research Infrastructure Needs
in Africa




How to provide science for the people?
How to get the science to the people?

« First: listen to the people (Stakeholder
events)

 Find out their scientific and
observational needs

The challenge:

* There are many stakeholders
* They have different needs




Our first idea to integrate
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Get practical!
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Abidjan city pilot climate service design
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The next steps towards a pan-African research infrastructure.

Network design

Find resources

* Build a community
« Get out there!

Mount Kenia Atmosphere Observatory (Source: WMO)



The vision behind
KADI

* To support the development pan-
African climate observation
system

» A broad information exchange
network as basis for a successful
and sustainable cooperation that
connects infrastructure operators,
scientists, data and knowledge
users, a community of practice in
climate services, agencies and
funding bodies
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* A solid strategy for implementation e,
and operation of the climate
observation system in close
connection to future actors and users




info@project-kadi.eu

Thanks for your attention

Funded by
the European Union



