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Introduction

DEPARTURES

TIME DESTINATION FLIGHT GATE REMARKS
ImpaCt Of 12:39 LONDON BA 903 81 CANCELLED

220570 0NSYDNEY QF5723 2 CANCELLED
Weather 13:08 TORONTO AC5984 22 CANCELLED

ISH20NNNOKY0 JL 608 41 DELAYED
Forecast 13:37 HONG KONG CX5471 29 CANCELLED

13:48 MADRID IB3941 30 DELAYED
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Evolution of
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Evolution of Weather Forecasting

Famously summarised
turbulence in rhyming verse
in Weather Prediction by
Numerical Process:

Big whirls have little whirls that

feed on their velocity, and little

whirls have lesser whirls and so
on to viscosity.

(a) Lincoln, 28 June 2017 (b) Bishop's Stortford, 18 Jul 2017

High Resolution Ensemble Forecast
March 17, 2021 severe weather outbreak comparison

min, mean, max = 36, 41, 44mm min, mean, max=1,21, 110mm

Current HREF system forecast  Upgraded HREF system forecast

Actual conditions observed

Deepening cyclone and
occlusion arriving from the
SE (dynamics-driven
precipitation)

propagating north-
) leastwards (convective cells, | .
Credit: NOAA/EMC and SPC |

| moderate steering winds) —
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\ Evening thunderstorms




Architecture Evolution

Single Computer

Single processor andll Multiple processors
(Parallel Computing)

Single Computer

adl Vectorisation (Loop unrolling)

Massively parallel ) )
supercomputers Grid and Cluster Computing

(Thousands of Control




Supercomputers in Weather Forecasting

WHAT IS A WEATHER BALLOON?

S/ET.
(HYDROGENIORIHELIUM)
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Weather Balloon

Hundreds of
Terabytes of .

3

per second



Data Assimilation

It's the
process of
updating the

model with
real-time
observations
so it stays on
track.




Ensemble Forecasting = "what if" scenarios

run

the same model a bunch
of times, each with
slightly different starting
conditions

What if the

wind was
What if it just a little
was a bit stronger

warmer



Al and Deep Learning Integration

Al Systems for Weather

Artificial Intelligence

Completing complex
interpretations of
weather data

Automating
routine analysis

Machine Learning

Predict temp or Distinguish between
rainfall based on different types of
historical data weather phenomena

Neural Networks

Predict events Predict daily temp
like Hurricanes ranges and precip
or tornadoes levels

Deep Learning

Analyze Make Sequential
satellite Images Predictions

Generative Al

Create Synthetic
weather data for
training purposes

Create
vizualizations of
future weather

scenarios
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Questions?




