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4 Africa:
» Climate change hot spot where increas . Africa Burning Embers
A .y 4
hazards probability, vulnerability and  _
exposure meet: climate risk is high 2 - Lrlnp'tufhﬁi’j;t'
®» Recent studies (i.e. IPCC AR6 SR1.5): 5 3¢ Very high
- Risk increases with respect to 1 b
global warming level g 2o
% —— Moderate
- Risk for biodiversity loss and 2
ecosystem disruption . °Ci/ o - Undetectable
Increases faSter § (20100“2rgg$ o Confidence levels
0] . Low
) 0 . ::. Mledium
At 4 C’ a” rISkS are are equal 0% Biodiversity loss Mortality and Reduced food (XY Y] Ugc High
and very high Mapton | andinfectous  ctops, fanetis and

disease ivestock — [PCC WG2, 2022
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Climate change information VS adaptation

A Transformational
Changes for dealing with the Adaptation T _ _
more severe impacts of .~ *Major changes to social-ecological
climate change further in the systems. _ _
future *Relocating entire populations
g *Changing land-use patterns
Medium-term adaptations .
' Systems *Climate change ready crops
which deal with near-term y 5 LA

: Adaptation *Climate sensitive precision agriculture
climate change

*Diversification and risk management

Short-term adaptations
which enable better coping
with current climate
variability

Incremental °Cultivar, varieties, planting date
Adaptation *Water, nutrient and canopy management
*Tilage

A

Climate Change
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Climate change Information in IPCC Risk Assessment Framework

Impact & risk assessments Climate change information

WGII Report WGI Chapter 12 WGI Chapters 1-11 + Atlas

Example of coastal flooding

Identify key climatic . .
- - :_yd . di Identify physical
E}(pnsure Vulnerabﬂ“}( Impact-driver Inaices
processes
o and local thresholds
Buildings 'I'ﬁ..maﬁ_'{“ll Un-elevated bu s will be o o i L arge-seale processes, radiative
zone below dike fieight — damaged if sea wate o #.3 o Co:m_:“ I,I_D_U.Er,'l'rlg, ,uf:il.“{,-:.“::,ll'fx-!.!&rne forcing, water and biogeochemical
e and f .*.1e.-g.'w.‘-c.r'nocu:r Sed ievel exceeds aike neigint cycles, feebacks

v ~l¢ v v

Assess changes in k i i
e Assess induced changes in

Changing pmf' le of risk e climatic impact-driver e [ trende and exiremes ]
Risk of property damage due fo coastal flooding indices by regicn _ . . .
S C'n'n'f?ief'fs‘ change :_-?.'f':t.:'\-?..":-3.'.'_—??.".-":3 sea |PCC WG 1’ 2021

ipitation, river
dves

Likelihood of extreme sea evel, extreme

levels exceeding dik er'?::"-'-'“ flood, storm surge and

A bunch of climate change mformatlon Indices have been developed,
most which are based on a tolerance threshold exceedance



& IDRC- CRDI
e Il/ Climate Change Information

Canada

» Climatic Impact-drivers (CID)

CID is a climate condition
that directly affects
elements of society or
ecosystems

CIDs and their changes
can lead to positive,
negative or
Inconsequential outcomes
(or a mixture)

Climatic impact-driver

Regional climate change

S
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Impacts on societies and ecosystems

Possible changes Examples for seasonal show cover

IPCC WG1 2021

A Hazardous for crop

planting

on snow-camouflaged species



African In
Mat hmal IS

NEXT EINSTEIN INITIATIVE

N
{3 IDRC- CRDI

- - Z
International Development Research Centre {‘\‘
eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee \‘

Canada

» Climatic Impact-drivers (CID)

Climatic Impact-driver

' . Heat and Cold Wet and Dry Wind Snow and Ice Coastal Open Ocean Other
-CIDlsaCIImate §g9§z§=g§§gg.$§-:mg:ﬁ:&g@ggzﬁgggg'hi
condition that directly HHERHHEEN I HEHE BRI HERHE
-3 = : = | S| = " % = E 1 @ |3 = | 2 S| & :
affects elements of RN HAHHRHHEH AR HENHHEE
5 z : g 35| [5]3 g HEE
8 w o =
society or ecosystems HRRBE {HNE :
[ g
: %
- CIDs and their changes |...... [we
L ;ou‘::; :t::;::m Livestock and pasture systems
can lead to positive, ity e
(WGII Chapter 5) —
Fisheries and aquaculture systems

negative or -

Cities, Settlements

. . and Key Land and water transportation
Inconsequential e [
(WGII Chapter 6)

Built environment

outcomes (or a mixture)

Health, Well-being Morbidity
and Communities

- Each CID is relevant for " s
one or many rvry Lo
Development Livestock mortality*

sectors/assets wol Capr) [

IPCC WG1, 2021
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Horizontal Grid SHOdcS
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Vertical Grid ) ’
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Physical Processes in a Model 8-
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Schematic of Climate Models
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®» CMIP6: GCMs and ESMs

For climate change studies: Historical,
ScenarioMIP, HighResMIP

More than 30 GCMs/ESMs have made
available daily data

SSP1-2.6; SSP2-4.5; SSP5-8.5

» CORDEX: RCMs

For climate change studies: Evaluation, Historical
and Projections — Downscaling CMIP5

More than 20 RCMs experiments available

RCP4.5, RCP8.5

®» CORDEX2: Downscaling CMIP6 — about to start
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Climate Models
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4 Climate change vs Global warming
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(a) Change in global surface temperature (decadal average) (b} Change in global surface temperature (annual average) as observed and
as reconstructed (1-2000) and observed (1850-2020) simulated using human & natural and only natural factors (both 1850-2020)
DC DC
2.0 2.0

Warming is unprecedented
in more than 2000 years

1.5
Warmest multi-century observed
period in more than , lated
simulate
1.0 1.0 100,000 years human &
natural
0.5 0.
~- 0.2 - f ! simulated
¢ S iy LA L\ natural only
0.0 0.0 Fha=m=d=y LA A \ (solar &
i | volcanic)
reconstructed
-0.5 -0.5
- 1 1 1 I 1
1 500 1000 1500 1850 2020 1850 1200 1950 2000 2020

Human influence has warmed the climate at a rate that is unprecedented in
at least the last 2000 years
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L Extreme heat

Type of observed change
in hot extremes

‘ Increase (41)
‘ Decrease (0)

O Low agreement in the type of change (2

O Limited data and/or literature (2

Confidence in human contribution
to the observed change

eee High
o e Medium
® Low due to limited agreement
O Low due to limited evidence

Climate change is already affecting every inhabited region across the globe, with human
influence contributing to many observed changes in weather and climate extremes

l1l/ State-of-the-Art

a) Synthesis of assessment of observed change in hot extremes and
confidence in human contribution to the observed changes in the world*

North —
America ——  Europe —

Central —
America
Australasia —

Small

w Islands

Small
Islands

Africa —

Type of observed change since the 1950s
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O Heavy precipitation that can lead to floods

b) Synthesis of assessment of observed change in heavy precipitatic
confidence in human contribution to the observed changes in the w

Type of observed change

in heavy precipitation North ——
America ——  FEurope —
‘ Increase (19)
O Decrease (0) @
O Low agreement in the type of change (8) @ - f;rlgf]'c'is @
Central — \
O Limited data and/or literature (18) America

Confidence in human contribution
to the observed change

Small
Islands

eee High South
®e® Medium America
® Low due to limited agreement

O Low due to limited evidence
Type of observed change since the 1950s

Climate change is already affecting every inhabited region across the globe, with human
influence contributing to many observed changes in weather and climate extremes
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U Different types of droughts

c) Synthesis of assessment of observed change in agricultural and ecolog
and confidence in human contribution to the observed changes in the wg

Type of observed change
in agricultural and ecological drought North _/\/

America
O Increase (12) J
‘ Decrease (1) ‘

O Low agreement in the type of change (28)

O Limited data and/or literature (4) i‘:n";:fclaﬁ

Confidence in human contribution
to the observed change

eee High
oo Medium America
® Low due to limited agreement

O Low due to limited evidence ‘ |
v Type of observed change since the 1950s

Climate change is already affecting every inhabited region across the globe, with human
influence contributing to many observed changes in weather and climate extremes
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Multiple climatic impact-drivers are projected to change in all regions of
the world, especially in Africa

- Most common changes:
Heat, Coastal and Heavy

Precipitation
- Southern Africa: Drought Do
and Fire Weather are added @) Qroushts
@ Snow, ice
- Eastern Africa: Decreased () Mean precipitation
Snow/Ice coverage roawy precplaten
emerges are added @) Fire weather
@ Mean wind
@ Coastal
Direction of change

i
@ High confidence in increase | //
High confidence in decrease /s

IPCC WG1, 2021
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Link extreme heat indices to human, animal and plant health

Populate the African literature with more heat indices — increase the level
of confidence !

Population and ecosystems exposure and how heat impacts work
productivity and energy demand — quantification !

Energy demand is completely missing from CIDs — Yet very critical for
Africa — Just transition

Literature related to drought issues in Africa has a lot of gaps. Rather
than taking a general trend and averaging over a large domain, needs to
disentangle spatially and temporally — change narrative
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m\

Aridity Is completely in the low confidence side — Need to look into
biomes exposure

No attempts to link extreme precipitation to floods — large a large
gaps about flood drivers in present-day and occurrence Iin the future

Landslides, River flooding, Fire weather, Windstorm, Dust and
Sandstorm, Tropical cyclones

Invest more in the behavior of these CIDs under global warming of
1.5C, 2C, 2.5C, 3C, etc. —to inform AGN
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] Issue of attribution

- Drou g h tover M ad ag ascar Rainfall in Androy, South Madagascar

- The rainy seasons of both 2019/20 1600 862 mm fell between 890 mm fell between
and 2020/21 saw jUSt 60% O.I: normal July 1990 and June 1992 July 2019 and June 2021
- - 1400 -
rainfall across the Grand Sud region - Both severe droughts
: . driven b '
- This lack of rain over the 24 months § 12001 :;?,:3 iy kg cuive
from July 2019 to June 2021 was £ 1000
estimated as a 1-in-135 year dry event £
. . g 800
- Only surpassed in severity by the < o of i el
devastating drought of 1990-92 5 600 falls during DUF.
|
- Drought events attributed to natural & 400+
Val’lablllty 200 __,_1—'—'_'_|—1___.—I_‘—\_|—|_._._,_l—’_‘—'_'_,_|__|_'_'_'—_‘—_
- Any drought events due to human 0
activity in this region will emerge above 1690 2000 2010 2020
2°C of Global Warming (IPCC 2021) End year of 24-month period (ending in June)

Harrington et al. 2022
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] Issue of attribution

- Extreme precipitation
associated to tropical
cyclones over
southeastern Africa

- Ana, with a return period of
approx. 1 in 50 years over
Malawi and Mozambique

- Batsirai was not a rare event: 1
In 2 years over Madagascar

- Climate change indeed
increased the likelihood and
intensity of the rainfall associated
with Ana and Batsirai

Otto et al. 2023
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3 day rainfall accumulation, CHIRPS data
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Madagascar
b 4 * ° ——daily rainfall
* ® cyclone landfall
L ]
1980 1985 1990 1995 2000 2005 2010 2015 2020
3 day rainfall accumulation, CHIRPS data
Mozambique
—— daily rainfall ®
1 e cyclone landfall
1980 1985 1990 1995 2000 2005 2010 2015 2020
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Thank you for your
attention

Dr. Mouhamadou Bamba SYLLA (sylla.bamba@aims.ac.rw; syllabamba@yahoo.fr)
Research chair, African Institute for Mathematical Sciences (AIMS) - Rwanda
Lead Author of IPCC AR6, WG1: Chapter 12
Contributing Author to IPCC AR6, WG1: Chapter 11 and Atlas
Contributing Author to IPCC AR6 WG2: Chapter 9
Contributing Author to the IPCC SR1.5: Chapter 3
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