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MIGRATION TO ICON MODEL

ICON-IT OPERATIONAL SUITE

v Results are encouraging as generally ICON-IT outperforms COSMO-IT for surface parameters

i Ensemble Data Assimilation i Observations and temperature profiles

i 54- Wind ProflrsRaors AVDAR AREP i . etaosa A, e v Concerning the precipitation, the fuzzy results do not show significant differences between

| i [ ,, ___________________ ICON-IT and COSMO-IT. Also the performance diagrams don’t highlight any significant

i i | £AECMWE Boundary Conditions Improvement of ICON-IT, except for the spring period where it performs bette_r thar_l COSMO-IT.
P ' |ooomooooTTm GRESENS) Both models tend to overestimate the maximum precipitation values for medium-high thresholds

(results provided by Arpa-Piedmont colleagues)
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v" The ICON model is fully operational at the Italian Met Service since july 2020, together with

:——;;.f—"f ————————— T N COSMO-IT, and available to forecasters for daily use. The full switch to ICON is conditioned to
To be v i | the availability of the GPU version of the model, precondition for the implementation of the
implemented ¢ AY | i ICON-IT EPS. Therefore ICON will hopefully become the "reference" model by Q4 2023.
i Ay i v The use of the ICON model will also be advantageous from a computational point of view. In
available) | | t I ol fact, taking into account that the two models (cosmo-it and icon-it) have the same setups (in
Vo ) " : terms of horizontal and vertical resolution and domain extent), on the basis of daily resource
\ o/ i i consumption (SBU) on the ECMWEF cray-hpc, it can be estimated that the use of ICON model
N T i saves around 40%. of computational resources
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Forecast verifications against Soundings €c@smo

o T e — S e e e | R e v" regarding the RH2m forecast skill, there is a slight general
.- — ] kel = RS — 3 == improvement for ICON-IT model in terms of RMSE
] e e ] B v" The 10m wind speed RMSE score is almost identical for the
e e e ——— ® T — —— two models, while the ME score is slightly better for ICON-IT
,,,,,,,,,,,,, Pt | |STEE e © e | © during day time for JJA 2021 and SON 2021 quarters, but
—] . S N mEa® | worsening during DJF 2021-22 and MAM 2022
——— — — 7——/*/';_';:~ 5 § - \\// g . \\_/ - \\F/ R
EEE e e | v Surface pressure scores show mixing results
Forecast verifications against SYNOP €E?smMmo Forecast verifications against SYNOP €E?smMo

Datasets Steps Libraries Starter Pack (free tools)
s SRI(obs) Distribution 1. Data Manipulation & DataPreparation hNumPy = pgthOﬂ . (

Predictors (called «features») used as INPUT for ML " Generation of DataFrame e |
model to forecast the event (TS/SH): l i pandos (’ jupAyterhub : Y
v’ full set of AWI/FOGTH predictors 7. Spitting Data N A=

00 _— m T matplxtlib
Observations used as TARGET for ML to train/validate o e T 1 \ dmic
and test the algorithm : r Hghiaing-SH 3.Training Dataset 4, Test Data(validation) [ﬁ DASK XGBoost

ITALIA 19-09-2021 15:00 UTC - Radar SRI mm/h + IR 10.8u+Lampinet

"
]

@

-

v' SRl and lightnings =R Vd

5 - 5.Train Model
3km shear Cloud dept QG £ ko "I 1 \
T2m K index Total precipitation R Ammn_“m
] Total Total index KO index CIN : T2 3 4 6 7 8 9 10 1 L Model Benchmark
«Features» list: SWAET index CAPE LPI Wi }\3
Jefferson Index Updraft Helicity CPTP index AUCPR Pattern Receiver Operating Characteristic TS
RH Energy Helicity Index Best epoch:=1999 eta=0.1 " Best epoch:=1999 eta=0.1 .
0921 o-g i «balanced» data- TESTl
Feature importance 0.900 - ' Underfitting Majority Class \P\?/-’Ig Oljginal dataset
shear3km 141145620179 0.8 1 -
Tzqtnr 140955 08751 g 0.7 1 Futu re Work
e s 2 0s
ik pres 131588 8 g £ 05 Temporal extension and potential of new datasets of observations
© 120195 A - £ 041 (e.g. METAR reports for aerodrome sites) will be evaluated to
CAPE 117863 . b = . . pe .
UH 117709 =03 improve the target classification.
EHI 101761 0.775 - . ]
QG 47609 ' 0.2 1 o — MLAUC =090 Furtherly, alternative methods to better balance the classes and
TP 95196 | = —— AUCPR patt -
CIN 70800 .' W-"’/M 0.750 pa ?rn . 0.1 - ”o’ —— FOGTH_AUC =0.61 . . .
Lpl —13796 _ e @ Best model iteraction 7 —e— Best select the input features will be implemented.
CPTP 9300 - T - r T T T r T T ! . . T - : : - T H H H
0 20600 40600 60600 80600 lOOIOOO 120I000 140600 16'0‘000 ///} 0 250 200 730 2.000 1250 1500 1750 2000 0‘00'0 0.1 02 0.3 0.4 0'.5. 0.6 0.7 0.8 0.9 10 Flna”y' the appllcatlon_ Of the Same . mEthOdOI()gy for Other
F scora S, teps False Positive Rate weather hazards (fog, icing, turbulence) is planned.
/ Results
7 » Started implementation at EUROPEAN WEATHER CLOUD:
d\/ o Preliminary results show that the ML tool based on gradient boosting adaptive multi-index CPU-GPU capability in-the-cloud

consensus algorithm set up as binary classifier for TS events outperforms traditional, static
decision-tree post-processing driven by direct model output. EvRoPEANWEATHERCLOU &S ECMWF @ EUMETSAT

ON THE NEEDS OF THE METEOROLOGICAL COMMUNITY




