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2023. julius 5. — Huawei Pangu-Weather

nature
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nature » articles » article

Article | Open access | Published: 05 July 2023
Accurate medium-range global weather forecasting
with 3D neural networks

Kaifeng Bi, Lingxi Xie, Hengheng Zhang, Xin Chen, Xiactao Gu & Qi Tian &4

MNature 619, 533-538 (2023) | Cite this article
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2024. januar 19. - ECMWF AIFS

ECMWF

European Centre for Medium-Range
Weather Forecasts

Newsletter -
No. 178 | Winter 2023/24 N AIFS: a new ECMWF forecasting SyStem

Capturing extreme rainfall events !

AIFS: a new forecasting system —
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Article | Open access | Published: 16 November 2023

FuXi: a cascade machine learning forecasting system
for 15-day global weather forecast

Lei Chen, Xiaohui Zhong, Feng Zhang, Yuan Cheng, Yinghui Xu, Yuan i® & FENGWU: PUSHING THE SKILLFUL GLOBAL MEDIUM-RANGE
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...mindenhol van egy magyar

Geophysical Research Letters’

Research Letter [ Free Access
A Machine Learning-Based Global Atmospheric Forecast Model

Troy Arcomano, Istvan Szunyogh g% Jaideep Pathak, Alexander Wikner, Brian R. Hunt, Edward Ott

First published: 07 May 2020 | https://doi.org/10.1029/2020GL087776 | Citations: 75
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Abstract

The paper investigates the applicability of machine learning (ML) to weather prediction by
building a reservoir computing-based, low-resolution, global prediction model. The
model is designed to take advantage of the massively parallel architecture of a modern
supercomputer. The forecast performance of the model is assessed by comparing it to
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EloGrejelzési ciklus

Meteoroldgiai analizismez6:

A légkor pillanatnyi allapotat legjobban
reprezentdald racsponti értékek
Modellracsra simitva (10-25 km)
Fizikailag konzisztens

Analizis

Domborzat az
ECMWEF ENS
modellben

(felbontas kb. 18 km)
Abra: HungaroMet
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EloGrejelzési ciklus

El6rejelzés (Numerical Weather Prediction)

Magyarorszagi telepiilések - el6rejelzés

Telepiilésvalaszto:
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EloGrejelzési ciklus

El6rejelzés

megfigyelések
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EloGrejelzési ciklus

Meteoroldgiai analizismez6:

e A légkor pillanatnyi allapotat
legjobban reprezentald racsponti
értékek

Modellracsra simitva (10—-25 km)
Fizikailag konzisztens!

ks F-

megfigyelések ——* Analizis megfigyelések — Analizis

Analizis = az el6z6 (+6h) NWP el6rejelzés
az aktualis megfigyelésekkel korrigalva
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EloGrejelzési ciklus

megfigyelések —— megfigyelések
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EloGrejelzési ciklus

F-

F---

megfigyelések ——* Analizis megfigyelések — Analizis
MLWP MLWP MLWP MLWP MLWP MLWP
+3h +6h +3h +6h +9h +12h

Az MLWP mesterséges intelligencia alapu légkormodell is a fizikai modell altal 1étrehozott analizisbdl indul.
- és azon is tanult!
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Anomaly Correlation Coefficient (%)

Az elGrejelzés bevalasa
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v' 4-10 napos id6étavon kb. fél-egy nap id6elény a
fizikai modellekhez képest

Az els6 12 6raban gyengébb
Probléma: elmosddas
x Eles hatarfeliiletek (frontok, viharok, tengerpartok)
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Az elGrejelzés bevalasa
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Forradalom?

Alis going to revolutionize
the weather forecast

New machine-learning models work just as well as billion-dollar
supercomputers, at a fraction of the cost — and they can learn from their
mistakes.

Listen to this article
e e e e T e

By Mike Wehner
May 25, 2023

v' Az els6 12 6raban gyengébb
v' 4-10 napos id6tavon kb. fél-egy nap idGelény a
jelenlegi NWP-khez képest

v' Multbeli fejlédés: kb. 1 nap idSelény / évtized
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I'he accuracy of weather forecasts has improved

Accuracy is measured as the difference between the forecast and subsequent weather. This is based on
the ‘500 hPa geopotential height’ which is a common meteorological metric used to measure air pressure.

Our World
in Data
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Source: European Centre for Medium-Range Weather Forecasts (ECMWF).
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Mit kezdjiink az iddvel?

F---

Analizis

megfigyelések Analizis megfigyelések

MLWP MLWP MLWP MLWP MLWP MLWP MLWP
+3h +6h +9h +3h +6h +9h +12h
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Mit kezdjiink az iddvel?

Sok futtatas:
v’ valdszin(iségi eloszlasok
v’ Onjavitd algoritmusok

I May 2024

Google DeepMind 2024-5-2

GenCast: Diffusion-based ensemble forecasting
for medium-range weather

Ilan Price™!, Alvaro Sanchez-Gonzalez !, Ferran Alet™:!, Tom R. Andersson!, Andrew El-Kadi!,
Dominic Masters!, Timo Ewalds!, Jacklynn Stott!, Shakir Mohamed’, Peter Battaglial, Remi Lam' and
Matthew Willson!

“Equal contribution, ' Google DeepMind

Weather forecasts are fundamentally uncertain, so predicting the range of probable weather scenarios
is crucial for important decisions, from warning the public about hazardous weather, to planning
renewable energy use. Here, we introduce GenCast, a probabilistic weather model with greater skill
and speed than the top operational medium-range weather forecast in the world, the European Centre
for Medium-Range Forecasts (ECMWF)’s ensemble forecast, ENS. Unlike traditional approaches, which
are based on numerical weather prediction (NWP), GenCast is a machine learning weather prediction
(MLWP) method, trained on decades of reanalysis data. GenCast generates an ensemble of stochastic
15-day global forecasts, at 12-hour steps and 0.25° latitude-longitude resolution, for over 80 surface and
atmospheric variables, in 8 minutes. It has greater skill than ENS on 97.4% of 1320 targets we evaluated,
and better predicts extreme weather, tropical cyclones, and wind power production. This work helps
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Mit kezdjiink az iddvel?

2m_temperature -- IterativeRuns 19900819 47 N 20 E

Sok futtatas: 801
v’ valdszin(iségi eloszlasok,

v’ Onjavitd algoritmusok
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Mit kezdjiink az iddvel?

Sok futtatas:
v’ valdszin(iségi eloszlasok,
v’ Onjavitd algoritmusok

x Forgatokonyvek, szimulacids kisérletek
x Hosszu tavu (éghajlati) légkorszimulaciok

? Demokratizalodas
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Merre tovabb?

Tobbé nem a szamitdsi kapacitas korlatozza az elorejelzések készitését

? Hogyan reagadl erre a globalis meteoroldgiai rendszer? (Mér6éhaldzat, adatcsere, szolgaltatdok, tomegtajékoztatas...)
? ,Barki, barmikor” készithet el6rejelzést. (De miért tenné?)

?  Mire lesz j6 az MLWP azon kiviil, hogy megtudjuk a jové heti id6jarast?

A fizikai analizis haszndlata nem optimalis az MLWP-k szamara (de jelenleg csak az van)
? Lesz Al-optimalizalt analizis? Es az milyen?

? Lehetséges kdzvetlenll mérésekbdl tanitani a modellt?

Mennyi fejlédési potencial van még az MLWP-ben?
? Lesz az el6rejelzések pontossagaban is forradalmi attorés?

Milyen lesz a kapcsolat a fizikai modellekkel?
? Parhuzamosan fejl6dik a két technoldgia, vagy lehet egyesiteni 6ket?
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Merre tovabb?
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Ko6szonom a figyelmet!

ECECMWEF | cCharts

f Home / Experimental: Gr ast ML mo
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xperimental: GraphCast ML model: 2 m temperature and 10 m wind
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