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Global average temperature

T Y v T T T T T T r o i - T T T

- | === Met Office Hadley Centre and Climatic Research Unit e

e . === NOAA National Centers for Environmental Information L AA -

% 0.5 """ NASA Goddard Institute for Space Studies AN —

o) - 1

> A

© L N -

o f

D £ A 2l

:: ;-

8 0 0 B WA ‘ ) —

£, e A ; "‘ \"\v 1

s | | FONY T -

- | Wy Ty

o i \ Y/ J | \‘ ! 7]

QC) X \J \/

S o5k WMO: 2016 will be hottest

o L year ever — third in a row
=2 2 : : . 1 : : i A L g . ; : 1 g
1850 1900 1950 2000

Year


http://www.metoffice.gov.uk/media/image/6/l/compare_datasets_wmo_600px4_2.png

Drought in California 2014

Lake Oroville,
19 August 2014.
40 m below normal




Forest fires in Indonesia 2015
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Two worldwide UN agreements in 2015

Danansales —> Paris 2015: limit
Conférence sur les Changements Climatiques 2015
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Innovation in meteorology

* Mission National Meteorological Services:

— inform, advice and warn society in case of atmospheric hazards

e Climate change: high-impact weather
— Coincidences with other natural hazards

* Required innovations:
— Instrumentation, crowd sourcing, etc.
— Weather models: increase forecast horizon
— Impact-based warnings & advices

— (Multi-Hazard) Early Warning Centre

— Novel types of collaboration




1. Innovations in instrumentation - |

 New dual polarization radars: precipitation type
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* Internet of things:
— S-car-Go — —
— WoW
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Ad 1. New satellite data

* New European satellites:
— EUMETSAT: MTG and EPS-SG series
— ESA/Copernicus: Sentinel series

* Wind at zee (ASCAT satelliet)
* Airquality (OMI, Tropomi)
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2. Innovation in numerical weather models

e ECMWEF strategy wrt forecast horizons:
— High-impact weather: two weeks

— Regime changes: four weeks
— Seasonal anomalies: one year

* Requirements:
— More data: satellites, aircraft, I-of-T, etc
— New concepts: scalibility, cloud param.

— Powerfull HPC — new KNMI purchase:
» 385 Tflops/s (factor 6 faster)
* 0,48 kW/Tflop (factor 5 more efficient)
e 20 member ensemble for LAM




Ad 2. Massive assimilation satellite data

* Silent revolution in meteorology

Improvement of ECMWEF global weather forecasts 1981 - 2015
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sub-km modeling @ QPU cluster

Pier Siebesma et al
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3. Impact-based warnings and alerts
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4. Early Warning Centre

e Considerations:
— Requested by COP21 agreement

— More extreme weather events
* Push back forecast horizon

— Society: custom-made advice
* Impact-based warnings

— Multiple geophysical hazards:
* High-impact weather EWC@ KNMI| — the plan

Dutch Caribean
Earthquakes (Groningen) « Develop concept: ‘17

Vulcano’s & explosions

« Start operations: ‘18

Space weather
« Gradual development



http://www.erh.noaa.gov/gsp/Virtual_Tour/New-Tour/tour3.htm
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5. Novel types of collaboration

e Public-private partnerships:

— WMO: support developing countries
* E.G. Engineer. company + Provider + KNMI

 European NMHS collaboration:
— European NMHS strategy 2015-2015

e Cooperation & Complentarity

— Regional cooperation w/i EUMETNET
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Climate change as innovation driver

* Mitigation: reduce CO, emissions =

* Adaptation: modify infrastructure = - innovation

e Societal: change public attitude

—



Energy transition & monitoring

* Energy transition:
— Wind at sea - wind @ 300 m, new satellites
— Solar power - cloud resolving weather models

— Geothermal energy ,
Seismology
— CO, capture and storage

* Climate monitoring:
— Trend monitoring (climate series)
— Emission sources (Tropomi satellite)
— Impact analyses (on infrastructure)




Societal change

* Raising climate change awareness
* Impact-based (climate) warnings
e Social science: measure & study response




Outlook

— COP22 @ Marakesh

®Buropean Union 2016

Developments in meteorology from the NMHS

perspective:

— Climate change as a driver of innovations:
* Extreme weather — Early Warning Centre
* Energy transition — wind, solar, geothermal

* Societal change — climate awareness




