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working with the weather

Comparing Al and NWP
operational forecasts
for the energy sector for winter 2025/26

Using ECMWEF Forecasts 2026
Isla Finney

June 4t 2026 —— ©2026 Lake Street Consulting Ltd 1



)

:@ Intro (for online slides)

e Sentiment that operational forecasters are biased against Al?

* Some operational forecasters (Lake Street incl) want forecasts with
physical integrity / balanced energy / which could actually happen

e Enables use of physical knowledge and (vast) experience to “bias
adjust” forecasts

* Meteorology is a living science, and embracing change is the only way
to keep evolving / stay top of our game

e Hesitancy to move to unproven technology healthy
* Providing willingness to test new technology exists
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Leveraging state-of-the-art Al models to forecast
wind power generation using deep learning
Hardy & Finney 2025
https://doi.org/10.1002/met.70038

Lake Street created Al 100m wind fields BEFORE
they were in ECMWEF Al model

Possible BECAUSE the Al model was producing
physically integral output.

From vl and 100m wind suffered from known issue

of smoothing.

EC analysis, IFS and AIFS contains modified data from the European Centre for Medium-Range Weather Forecasts (ECMWF). Source www.ecmwf.int.
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This ECMWF data is published under a Creative Commons Attribution 4.0 International (CC BY 4.0) https://creativecommons.org/licenses/by/4.0/
ECMWEF does not accept any liability whatsoever for any error or omission in the data, their availability, or for any loss or damage arising from their use. This data has been modified by Lake Street
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Embracing Al

Kilgallioch 5 Day Forecast 2024-07-01 Initialisation
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60°N 10hPa longtiudinal average zonal wind (m/s)
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:@ Winter 2025/2026: u10 @ 60°N

e Early SSW in Nov

e Strat PV displaced / stretched /
split much of winter

e=(z analysis

—normal
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Source: data from ECMWF under licence, modified by Lake Street
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(¢ N Winter 2025/2026: DE T2m

a7 analysis
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e Brief cold late Nov
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* Longer cold late Dec/early Jan
* Cool late Mar/Apr

e Operationally, changes not all
well captured
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Source: data from ECMWF under licence, modified by Lake Street



60°N 10hPa longtiudinal average zonal wind (m/s)

20251001

:((\-3 Forecasting 10hPa zonal wind @ 60°N

am=()z analysis ¢ NWP ens mean
Tecosdiestem « 5d forecast good
—ec00 10d fcst em
—normal e 10d suffers some lag
but reasonable
 analysis lies within spread
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Source: data from ECMWF under licence, modified by Lake Street



60°N 10hPa longtiudinal average zonal wind (m/s)
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:((\-’\: Forecasting 10hPa zonal wind @ 60°N

* NWP ens mean

am=()7 analysis

S T e 5d forecast good

——ec00 10d fest em * 10d suffers some lag
—ec00 15d fcst em

I but reasonable

----- Alv2 5d fest em  analysis lies within spread
----- Alv2 10d fcst em

..... Alv2 15d fest em e Alvl: no 10hPa level

—m . * Alv2 ens mean
* Pre RCP data. Treat w caution!
S = * Only from Mar 15t

“ e Thanks to ECMWF support for
filling MARS gaps in Alv2 data ©

20260320
20260404 ..
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Source: data from ECMWF under licence, modified by Lake Street



0z DE surface temperature (°C)

:‘:f W Forecasting DE T2m

. e Al &NWP ens mean

=0z analysis e 5d forecast mainly good

* 10d mis-times changes
lagged
under-estimates shift

 analysis lies within spread
almost always (Al & NWP)

—ec00 10d fcst em

—Alv1 10d fcst em g
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Source: data from ECMWF under licence, modified by Lake Street



0z DE surface temperature (°C)
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am=()z analysis
—-ec00 10d fcst em

—Alv1 10d fcst em
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Source: data from ECMWF under licence, modified by Lake Street
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0z DE surface temperature (°C)

20251215
20251222

ez analysis

=—cc00 10d fcst em

6 =—=Alyl 10d fcstem

—normal

Late Dec -

45N

Zouu

June 4th 2026

25Yi@20W 15W 10w SW O 5E 10E 15E 20E 25E 30E 35E 40E 45E

2500

40N

25W 20W 15W 10W S5W O 5B 10E 15E 20E 25E 30E 35E 40E 45E

Source: data from ECMWF under licence, modified by Lake Street

©2026 Lake Street Consulting Ltd



0z DE surface temperature (°C)

12

20260320

202603

June 4th 2026

20260403

Late Mar

70N
65N
50N

55N |
a7 analysis
50N
—ec00 10d fcst em

45N -

—Alv1l 10d fcst em

= o
3 g —Alv2 10d fcst em Hon
({s} (o]
S S
~ ~  =—normal 35N
250 ZOW 15W 10w SW 0 3B TO0E 13E ZOE 23E 30 35E 40E 45E
—— ©2026 Lake Street Consulting Ltd

Source: data from ECMWF under licence, modified by Lake Street



Standardised Geopotential Anomaly
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Pre RCP data. Treat w caution!
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(7 W Hopes for Al (v37?)

Al DOP
has unique initialisation and explores different state space

=> |ess correlation to NWP fcst shifts, spread is not “parallel” to NWP

Structure enables flow dependent ensembles

77

New ensemble members formed mid-forecast to explore uncertainty “hot-spots

Imagination is required for the next significant step.
These are a couple of our ideas. What are yours?
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Disclaimer

Whilst this document has been composed with reasonable care by Lake Street Consulting Ltd, some of the
material contained herein has been prepared as an example. Whilst the contents herein have been composed
with reasonable care by Lake Street Consulting Ltd, forecast data used in the construction of this presentation

are subject to uncertainty and contingencies outside our control.

Forecast data changes, sometimes rapidly.

We do not make any representation or warranty, express or implied, as to the accuracy or completeness of
the information contained herein

www.lakestreetconsulting.co.uk
VAT Registration Number 183634590. Company Registration Number: 8895998. Registered in England.
Registered Office: The Old Engine Shed, Whetton’s Yard, Chapel Street, Bloxham, Banbury, Oxon, OX15 4NB

June 4t 2026 —— ©2026 Lake Street Consulting Ltd



