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Brief description of configurations

Harmonie Cy40
« Operational in Aemet-gsreps
 Basedintag 40h11

Alaro Cy40
* Not operational in Aemet-gsreps (15 members at the
moment), due to a suboptimal inherited setup.



Brief description of configurations

Harmonie Cy46
* |n pre-operational stage
« Based in tag 46h11 from Harmonie repo

Alaro Cy46
* |n pre-operational stage
« Based in cy46t1_bf07 from MF repo + some added

code to equalize it to NonHydro CHMI (Prague)
operational ALARO



Brief description of configurations

* NOTE: Since the use of the binary compiled with cy46t1_bf07
there has not been ANY technical issue on the EMCWF HPCF
when launching the Alaro Cy46T setup. In the past we suffered
from many memory issues when using the Alaro setup on the “h”
code repository, probably due to code divergences, which can be
very complicated to fix.

* NOTE: No data assimilation is done, so all the forecasts start
from a downscaled host model cold start.
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Multi-BCs

Multi-NWP

ECMWF / IFS

NCEP / GFS

NOARA
rv

MF / ARPEGE

JMA / GSM

CMC /| GEM
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Harmonie
Cy40 (oper)

Harmonie
Cy46

Alaro Cy46

NODES | THREADS

F90 REALS
PRECISION

DOUBLE

SINGLE

DOUBLE

TSTEPS/
(SECS RT)

TOTALRT
H+72 FCST

2689 SECS

511 SECS

1539 SECS

RT/HCy46_RT




Deterministic verification

Period: 2025020100 — 2025021900, 19 days
H+72 forecasts initialized at 00 UTC only

Rmse*Rmse = Stdv*Stdv + Bias*Bias

For precipitation:

« False Alarm Ratio (FAR): Number of false alarms per total
number of warning of alarms (the lower the better)

« Equitable Threat Score (ETS) measure the skill of a forecast
relative to chance (the higher he better)



Selection: ALL using 177 stations
U1Bn Period: 26250201-202508219
Hours: {003
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Forecast length

Selection: ALL using 177 stations
Hind direction Period: 20250201-20258219
Hours: {883
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Forecast length




Selection: ALL using 150 stations Selection: ALL using 127 stations

Hslp Period: 20250281-20250219 Cloud cover Period: 28258201-20250219
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Selection: ALL using 118 stations
02n Period: 20250201-20256219
Hours: {083

B8 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54 57 60 63 66 69 72
Forecast length

1460

deg C

Selection: ALL wsing 138 stations
T2n Period: 20250201-20250219
Hours: {803

15 18 21 24 27 30 33 36 39 42 45 48 51 54 57 60 63 66 69 72
Forecast length

1688




Selection: ALL using 177 stations Selection: ALL using 177 stations
Ui8n Period: 20250281-28250219 Hind direction Period: 20250281-208250219
Hours: {881 Hours: {881

3 Jees

CEET T T T T T T T T T T T RHSE . nbroge —e—
oo ... . .. . . . . | [RMSE har_arp —%—
'RHSE ala_arp —%— 4 28080
. BIAS nbregs —=—
- BI \an.arp —8— -
':B],%J;J.a.a » 2a— | 2600

2.5 H
2600

2408 2408

2200 2200

2000 40 [l 2000

n/s

No cases
deg
No cases

1808 1808

1688 1688

1488 1488

1288 1288

SN S S S SN S T S S S S S S ST SN S ST SN SO SN S S S R P ¥ ST S S T S S S S N S S S S S S SO SN ST SO S S S S Y Y:
8 3 6 9 12 15 18 21 24 27 38 33 36 39 42 45 48 51 54 57 60 63 66 69 72 8 3 6 9 1215 18 21 24 27 38 33 36 39 42 45 48 51 54 57 68 63 66 69 72

Forecast length Forecast length




Selection: ALL using 158 stations
Hslp Period: 20258201-20258219
Hours: f881
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Selection: ALL wsing 118 stations
02n Period: 20250201-20250219
Hours: f8083
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Selection: ALL using 138 stations
T2n Period: 20256201-20250219
Hours: f@8}
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Selection: ALL using 158 stations

Hslp Period: 20250201-20250219
Hours: {883

Selection: ALL using 150 stations

Hslp  Period: 28250201-20250219
Hours: {883
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Forecast length

Selection: ALL using 158 stations
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Selection: ALL using 198 stations
Hslp  Period: 20250201-20250219
Hours: feel
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Bias in Alaro due to an
issue with humidity in
the vertical?




Selection: ALL using 96 stations
Hax Mind Gust Period: 20250201-20250219
Hours: {083
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Verification IFS BCs relative to Cy40 HARMONIE

Cy46 HARMONIE Cy46 ALARO

RMSE BIAS RMSE BIAS
S10m + =
D10m + = = -
MSLP
CC

PCP24 Both better for mean thresholds and HARMONIE more better



Probabilistic verification

« Same forecasts as deterministic verificacion

« EPS1: 15 members: 5SWRFs, 5SNMMBs, 5HarCy40
« EPS2: 15 members: SWRFs, SNMMBs, 5HarCy46
« EPS4: 20 members: SWRFs, SNMMBs, 5HarCy46, 5AlaroCy46

« Spread — skill diagrams



Spread Skill :: 00:00 01 Feb 2025 - 00:00 20 Feb 2025
133 stations

Alaro helps!

48
Lead Time

— rmse = = spread == EPS1 =8~ EPS2 =-8= EPS4

Verification for AccPcp24h




Spread Skill :: 00:00 01 Feb 2025 - 00:00 20 Feb 2025

138 stations
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Good some spread/rmse
reduction

36 42
Lead Time

= mse = = spread -8= EPS1 =-8= EPS2Z =-8= EPS4

Verification for S10m



Spread Skill :: 00:00 01 Feb 2025 - 00:00 20 Feb 2025
140 stations

36 42
Lead Time

= rmse = = spread == EPS1 -8~ EPS2 -e= EPS4

Verification for T2m




Spread Skill :: 00:00 01 Feb 2025 - 00:00 20 Feb 2025
119 stations

36 42
Lead Time

- mse = = spread == EPS1 =-8= EPSZ =-8= EPS4

Verification for Q2m




Objective verification of Cy46

 Verification relative to Cy40 indicates IFS and ARPEGE give
similar improvements (see Table in slide 22), clearly larger in
ARPEGE due to the change from PL2ML. GEM and GSM have
also similar improvements, not so large.

* |t seems there is some issue with GFS probably related with
humidity in the vertical resulting in too large FAR and MSLP bias
for Alaro. To be checked and fixed.

« Spread-skill for some screen level parameters shows EPS4 (20
members including Alaro Cy46) has the best scores.
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https://www.aemet.es/documentos/es/conocermas/recursos_en_linea/publicaciones_y_estudios/estudios/estudio_28_oct_4_nov_2024.pdf
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“Dana de Valencia”, on 29 October 2024

« Very limited evaluation. Having a better diagnostics here (SAL, FSS, ...) and
more similar cases would help to draw better conclusions. Said that:

» Clear relationship of the amount of rain with the spatial resolution (Deode run at
9500 m, the best, almost 500 I/m2), for this extreme case. Still not enough...

« The structure of the precipitation seems well predicted by all Forecasts. With
respect to the amount, Alaro CY46 gives the lowest one. Is this significative?
Could be improved via namelist?

« Objective verification showed better scores in Cy46 —vs- CY40 for mean
thresholds (10-20 I/m2), while seems the oposite for extreme threshods. Is this
significative? Could be improved via namelist?



THANK YOU
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