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-driven Al Models

® Running time : less than 1 mi
® Demand computing power: single GPU

Advantages in handling big data (Speed)
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‘m Range Meteorological Forecasting in Al-Model

b mEEE
Pred: 2018-08-14T06:00:00

Makes predictions for wind, temperature, humidity, geopotential as well as TCs .



Global Medium Range Meteorological Forecasting in Al-Model
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hta-driven Al Models in NMC/CMA
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Three data-driven weather forecasting models are real time running in CMA ‘
® Pangu-Weather (Huawei)
CMA National Meteorological Centre from Dec 2022
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Data-driven Al Models in NMC/CMA

ECMWF data Al Models |— 1c track TC database > TDOVP
Analysis / preprocessing diagnosis
Visualization of
1 atmosphere circulation Visualization of

and Variables 3  diagnositic variables
and forecast verifications

CWAP MICAPS

Make operational
2 products using MICAPS



.li-driven Al Models in NMC/CMA
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Tracks of TCs over the WNP and the South China Sea
from 1st January to 31th October 2023. landfall TCs
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Track Error:

o Within a 24-hour forecast period,

Pangu-Weather and FengWu are
comparable to or slightly worse
than the European deterministic
level.

For forecast periods of 36 hours
and beyond, Pangu-Weather and
FengWu have errors smaller than
the ECMWEF-IFS.

Overall, Pangu-Weather has the
best path forecasting ability,
while FuXi has the largest
forecast error.
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PERE:

Along Track Error (ATE) :

o Pangu-Weather and
FuXi underestimate the
typhoon's speed, while
the ECMWE-IFS and
FengWu exhibit the

opposite.
o Pangu-Weather reflects

the speed of movement
the best, while FuXi
shows a larger deviation
in speed.
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ZhRE:

Cross Track Error (CTE) : Cross Track Error
o anGu engWu uXi
o Before 60 hours lead times, e .Ec'p "G @FengW .E:.Xu .
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2023 Typhoon Track Forecast Mean Absolute Error (Average of all Lead Times)

2302 Mawar 68 13 165 137 93 red:

2303 Guchol 40 7 254 124 114 Pangu
outperform

2305 Doksuri 62 8 125 139 94

2306 Khanun 52 15 152 183 123 | plye:

2307 Lan 55 9 143 183 163 | ECMWE
outperform

2309 saola 62 10 198 [132] 200 392

2311 Haikui 52 9 474 278 243

2314 Koinu 55 9 119 137 128

2315 Bolaven 68 7 183 134 190

average 169.7 140.8 141.1 176.7




TRACK Error (km)
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At 1200UTC on Aug 29, ECMWF and Pangu predicted the 500hPa Height field for 0000UTC on Sep
@ 1 2023-08-29-1200UTC
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EC model predicted the subtropical high much than weak then ERAS5, but Pangu model
predicted much stonger. The track error is large than Pangu. EC predicted HAIKUIl move
northwestward, Pangu predicted better for the moving direction, but the moving speed is
much slower, and has less track errors.



Shortage
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Intensity Error:

o Pangu-Weather, FengWu,
and FuXi are all
significantly inferior to the
major mainstream models
such as ECMWEF-IFS,
showing a clear systematic
underestimation in
typhoon intensity
forecasting.



Next generation of Al-model development

Based on the meteorological model, the development of fine-tuning models based on
CRA40 and can improve the forecast performance for 1-5 days
Maximum available time up to 10.0 days.

Spectral mode multiscale decomposition

Projecton
Solve PDEs n

Latent Space

Doan] :: 2l -
2l
i L lalem->Coord= ﬂ 0
, || Projection I :§
'
:

Highe
dimensional
Coordnate Space|

oo
Down g || Coordinate Space!

b
J

Improving Strength Prediction through Physical Process Mechanisms



Continuous plan for
Al for typhoon forecast
Application

* Goals

* Improve the typhoon forecasting with Al to support
the EW4ALL Initiative

* Comprehensively Evaluate AI’s potential for
typhoon forecasting

* Provide operational Al-driven Typhoon Forecasting
Tools
* Expected Outcomes

* Al-enhanced typhoon Prediction Tools and Products,
including ensemble and deterministic typhoon
forecast products

» Comprehensive Report on Al for typhoon prediction




Thanks a lot for your listening!



