EMS ANNUAL MEETING 2026 SESSION OSA 1.4 VERIFICATION FOR Al- AND PHYSICS-BASED WEATHER PREDICTION

GraphCast faithfully reproduces ERA5 near-surface wind speed at Antarctic stations —

— but ERAS itself deviates substantially from in-situ observations

Elena Guk

A multi-way evaluation, ) Independent researcher
testing Al weather prediction models against observations, ERA5 and a physics-based prediction model sierc oI

SUPPORTING MATERIALS:
EXTRA GRAPHS AND MAPS
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Peninsula

RMSE against ERA5 (m/s)
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Bias against observations = wind (model) — wind (observations)
If bias is positive, it means that the model overestimates observed wind

Bias against Observations (m/s)
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Bias against ERA5 = wind (model) — wind (ERA5S)
If bias is positive, it means that the model overestimates ERAS5 wind data

Bias against ERAS5 (m/s)
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Means: ERA5-0.72 - GraphCast-1.19 - Pangu-Weather-1.04 - IFS HRES -0.86 m/s — all four underestimate on average Means: GraphCast -0.47 - Pangu-Weather -0.32 - IFS HRES -0.14 m/s
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Novolazarevskaya Novolazarevskaya

T

90°W 5 90°E  90°W 90°E

A

71 L -

=1

* McMurdo
e

=T

Bias against station observations
I ERA5 (plus dotted reference line)
mmm  GraphCast
mmm  Pangu-Weather
= IFS HRES

Rothera =
- Above the line: model overestimates

I]Wﬂ | Below the line: model underestimates

w Bias against ERA5 (the line itself is ERA5)
W GraphCast

= PN >, = Pangu-Weather

= |FS HRES
Above the line: forecast wind stronger than ERAS
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Short bars mean the forecast follows ERA5 closely
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