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As the climate warms...

Africa will have to brace in the
future for more hazards that will
lead to disasters

Or to prepare for new opportunities

Robust climate information
EWA4A ---> DRR
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Horizontal Grid
(Latitude-Longitude) \

Vertical Grid
(Height or Pressure) |

Physical Processes in a Model

solar  ‘errestrial
radiation radiation
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ATMOSPHERE

4

Climate models are systems of
differential equations based on the
basic laws of physics

- \_/‘\_/». ™ NS
‘4

They characterize how energy and
matter interact to drive the different
components of the Earth’s climate

system Downscaling

Schematic of Climate Models
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- The five socio-economic SSP families
- SSP scenarios
- Branches of the respective scenarios along the different socio-economic SSP families



II/ Climate Modeling

» 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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I/ Simulations of Extremes 5 ¢ AIMS
» Climatic Impact-drivers (CID) R

- CID is a climate
condition that directl
affects elements of
society or ecosystem

- CIDs and their chang £ |
can lead to positive, =
negative or u e
. . Forestry systems == -
inconsequential = I =-=
outcomes (or a mixture m_ EE
| S, amens
- Each CID is relevant fo =" === L
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.. : a) CPC :R95PTOT (%) B) CPC : R95PTOT (%)
d Extreme precipitations [T e [ e ]
- Biased simulations in Africa o | T

- Uncertain changes in many areas o -
- CMIP6 sees some improvements




c) CMIP5 : TX90P (%) d) CMIP6 : TX90P (%)
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l1l/ Simulations of Extremes
] Data and validation issues

- Large regions in Africa lack good quality data

(a) Distribution of weather stations since 1950
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(b) Number of weather stations since 1950
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I1l/ Simulations of Extremes

] Data and validation issues
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LR simulations follow LR
products

HR simulations follow HR
products
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I1l/ Future climate extremes 5. AIMS

Multiple climatic impact-drivers are projected to change in all regions of
the world, especially in Africa

—_— o —— —

- Most common changes:
Heat, Coastal and Heavy
Precipitation

- Southern Africa: Drought
and Fire Weather show up .253“3.“&%
@ Snow, ice

- Eastern Africa: Decreased (2 Mean precipitation

Heavy precipitation

Snow/lce coverage & River fiood
emerges @ Fire weather

Direction of change

@ High confidence in increase
High confidence in decrease

IPCC WG1, 2021



2081-2100, SSP1-2.6 2041-2060, SSP5-8.5 2081-2100, SSP5-8.5
Change in # days HI>41°C (e) Change in # days HI>41°C (f) Change in# days HI>41°C
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IV/ Opportunity brought by Al

1 Observational data and climate modeling

Schematic of climate models Improving climate models
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IV/ Opportunity brought by Al %‘”’” AIMS

1 Observational data and climate modeling

Workflow

Model develoment

Physical, chemical, biclogical principles m_\

Observations
Approximations, parameterizations
Observations
Mumerical resolution l
Simulation Test of the validity
/ of the model
Model P Results

T T \ Frojections

and
Forcings Boundary conditions

analysis of mechanisms

Observations

The potential of machine learning application
learning lies everywhere in the workflow
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» Climate data monitoring, quality control,
data fusion from different sources

» Emulate model components, develop
Improved parametrization schemes, learn
the underlying equations of motion

> Better-suite boundary forcings, physical
consistency



V/ Summary and Conclusion

Climate Models are well advanced to provide “reliable” climate change
projections under greenhouse gas forcings (i.e. future Worlds)

Some bhias exist In the observed climate extremes

Some bias exist In the simulated climate extremes

The projections should be tailored and relevant sectorial indices (i.e.
CID) developed

Droughts, Floods, Heatwaves, Sea level rise will drastically increase In
WA --> Disasters

EWA4A --- > climate information in a climate service framework -- DRR

Bring Al into play to improve the information
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