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There is no logical scientific argument for separating the physical
climate system from full Earth system science
Evolution of Climate Models to Earth System Models
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New Tools in the Toolbox:
Seamless Prediction Across Timescales
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Weather and Climate Research
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REVOLUTION IN CLIMATE PREDICTION IS
BOTH NECESSARY AND POSSIBLE
A DoAaratian at the \Wearld Madsiling

Despite tremendous progress
in climate modelling....our
ability to provide robust
estimates of the risk to
society...is still constrained
by...(many things)
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resolution, complexity, length and numbers of simu-
lations, and assimilating observational data.

The Japanese experience of simulating global
climate with horizontal resclution of 3.5-10 km
has established the basis for wider experimentation
with—and application of—very high-resolution mod-
els, Thus, the experts at the summit conclueded that
climate modeling will need —and is ready— to move
to fundamentally new high-resolution approaches to
capitalize on the seamlessness of the weather—climate
continuum,

This impending revolution raises issues of pa-
rameterization, regional modeling, and the balances
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Sustained Teraflops

Exascale computing

What does x1000 mean?

In the past:
x1000 = 15 years = 10*° scale

= 2 M€ electric power / year

In the future:
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Machine learning

Convergence of Key Technologies through EEsC

The EEsC will turn

workflows inside out:
users drive configuration

of models and
observations
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... a New challenge — how will our (near)

ExtremekEkarth

ExtremeEarth will revolutionize Europe’s capability'to predict and
monitor environmental extremes and their impacts on society enabled
by the imaginative integration of edge and exascale computing and
beyond, and the real-time exploitation of pervasive environmental data

Learn More

® Why do we need ExtremeEarth?
® What is the scientific reasoning behind ExtremeEarth? .
* What are the key technologies for realizing ExtremeEarth? e
. . . . 54 Istituto Nazionale di
® How will ExtremeEarth produce socio-economic impact? e Geofisica e Vulcanologia
® Whatis the ExtremeEarth partnership?
Un ivers: teit Utrecht
www.extremeearth.eu HoR
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Global observing system enhanced

* Considerably enhanced observing network and delivery for global use =>

enhanced quality of forecasts worldwide

* Also e.g. radar and lightning detection data freely exchanged (Resolution 40)
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All WMO Members should have access to high
quality forecast products

WMO Designated Global Data-processing and Forecasting System Centres

- Nowcasting and Weather Forecasting (upto 30 days)

Updated on 26 September 2018
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* World Meteorological Centres are also Global Producing Centres for a) Deterministic Numerical Weather Prediction, b) Ensemble Numerical Weather Prediction, and ¢) Long-Range Forecasts.

#* RSMC for nuclear and non-nuclear emergency response have Atmospheric Transport and Dispersion Modelling (ATDM) capabilities.

##* NRT stands for Non-Real-Time

DESIGNATIONS USED

The depiction and use of boundaries, geographic names and related data shown on maps and included in lists, tables, documents, and databases on this web site are not warranted to be error free nor do
they necessarily imply official endorsement or aceeptance by the WMO.



CONSTITUENT BODIES REFORM (CBR)




REFORM OBIJECTIVES

Effectiveness and efficiency

Seamless and
integrated
approach

Earth System WMO
approach acting as one

Engagement
of Members
and Experts

| Agile and responsive
&) WMO OMM to new challenges
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Future WMO: Integrated seamless Earth-system science and
science for services approach
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Thank you
Merci
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WMO STRATEGIC PLAN 2020-30

A world where all nations, especially the most vulnerable, are more resilient to the
socioeconomic impact of extreme weather, climate, water and other environmental events, and
empowered to boost their sustainable development through the best possible weather, climate and water services

VISION 2030

Socioeconomic value of weather,
climate, hydrological and related

Climate-smart decision-making to
build resilience and adaptation to

OVERARCHING

Preparedness for, and reducing losses

from hydrometeorological extremes : . . .
PRIORITIES i 2 climate risk environmental services
Accountability for Results . . . . .
CORE VALUES v Collaboration and Partnership Inclusiveness and Diversity
and Transparency
LONG-TERM 1 Services 2 Infrastructures Science & 4 Member Smart
GOALS N Innovations Services Organization
ity |
PETEN — /Jj W rh
...
Better serve Enhance Earth system Close the Strategic realignment
societal needs observa.tlo.ns and Advance targeted capacity gap of structure and
RESSLL B research programmes
STRATEGIC Strengthen national Optimize Advance scientific Enable developing Optimize WMO
multi-hazard early observation data knowledge of the countries to provide constituent body
OBJECTIVES warning/alert acquisition Earth system and utilize essential structure
systems Improve access to, Enhance science- weather, climate, Streamline WMO
Broaden provision of exchange and for-service value hydrological and programmes
FOCUSED ON policy- and management of chain to improve related Advance equal,
2020-23 decision-supporting Earth system predictive environmental effective and
climate, water and observation data capabilities services inclusive
weather services and products Advance policy- Develop and sustain participation
Enable access and relevant science core competencies
use of numerical and expertise
analysis and Scale up
prediction products partnerships
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GLEAN WATER

NO ) ZERO

POVERTY HUNGER AND WELL BEING EDUCATION EQUALITY AND SANITATION
We.a.ther Climate change & Gender-sensitive  Water resource
resilience -services services management

DEGENT WORK AND INDUSTRY, INNOVATION 1 REDUCED SUSTAINABLE CITIES 1 RESPONSIBLE
ECONOMIC GROWTH ANDINFRASTRUCTURE INEQUALITIES AND COMMUNITIES CONSUMPTION
AND PRODUCTION
Solar, wind & Climate Big data, Air quality, heat
hydro use resilience innovations waves, flooding
1 CGLIMATE 1 LIFE 1 LIFE 3 16 PEACE, JUSTICE 1 PARTNERSHIPS
ACTION BELOW WATER ON LAND AND STRONG FOR THE GOALS
INSTITUTIONS
()4
DRR, Adaptation, Sea level rise, Climate change Climate driven Resources for
carbon & climate climate<->oceans <->ecosystems conflicts climate adaptation
monitoring & DRR
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