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Classic AEMET-SREPS 2003-2007 - 2%
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"GLAMEPS 2011-2019
e to human resources limitations
decided to go directly from 25km to
2.5km and not to have a LAM-EPS at
~10km BUT meanwhile HIRLAM
GLAMEPS LAM-EPS was available in
AEMET

{
SREP

Present:}|/\
the AEMET-)SREPS

Main goal = High Impact Weather
=» Valencia DANA

Any forecast is incomplete without a measure of its uncertainty or its PREDICTABILTY



« 2.5 km 20-members non-hydrostatic convection-permitting LAM-EPS
« Since April 2016 daily running at 00/12 UTC up to 72 hours (2023)

AEMET-)SREPS system #
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AEMET-/)SREPS system

« 2.5 km 20-members non-hydrostatic convection-permitting LAM-EPS
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AEMET-/)SREPS system

« 2.5 km 20-members non-hydrostatic convection-permitting LAM-EPS

« Since April 2016 daily running at 00/12 UTC up to 72 hours (2023)
« Since end 2019 products available to Forecasting Offices
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Present:
the AEMET-)SREPS

Why multi-BCs and multi-NWP models ?7??

Due to higher performance than other LAM-EPS
configurations [2013-2019]

Objective verification
Subjective verification: case studies



ySREPS versus ECMWF EPS %é;)

HarmonEPS system paper: review of HIRLAM EPSs OBJECTIVE
+ Comparison of 12AccPcp for 00 / 12 cycles of November 2018 VERIFICATION

ySREPS
ECMWF

EPS mean RMSE lower (to H+30) for yYSREPS S

even with the spatial double penalty! EP
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Frogner I.L. et al, 2019, “HarmonEPS - the HARMONIE ensemble prediction system”

</ Weather and Forecasting. 2019, 34, p. 1909-1937,



yYSREPS versus ECMWF EPS

«  HarmonEPS system paper: review of HIRLAM EPSs OBJECTIVE

. VERIFICATION
* Comparison of 12AccPcp for 00 / 12 cycles of November 2018
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yYSREPS versus ECMWF EPS

«  HarmonEPS system paper: review of HIRLAM EPSs
« Comparison of 12AccPcp for 00 / 12 cycles of November 2018
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ySREPS versus AROME EPS

Thanks to
Frangois Boutlre
ACCPCP > 6mm/3h ROC area Verification [package]
AROME-EPS SREPS
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Thanks to
Francois Bo
Verification [package]

AccPcp > 6mm/3h
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. . FORECASTERS are

SREPS . < more interested 1l _

Present: '
the AEMET-/SREPS

Subjective verification:

Case Studies
Spatial uncertainty — “Spaghettr’ product




Case Studies: Dana-Valencia

and Alcanar Flash-Floods

e e T o

Figura 8. Preciptocion ocumulode el die 29 de octuore de 2024

[juente: AEMET y Confeceracianes Hidrograficast
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The Alcanar case exhibits high spatial uncertainty, in contrast to the DANA-Valencia case, as evidenced

by the Spaguetti products

=> Isolines of AccPcp for each member
Both cases show AccPcp maxima that are relatively “close” to the observed values.
= Extreme HIW events are typically well represented in the EPS maxima by a few members.
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Case Studies: Dana-Vale c‘r\!gec;ﬂi?s
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Present:
the AEMET-)SREPS

Forecasting Offices
PANEL

PRODUCTS
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\\ With YSREPS an in order to be used to / _

by the AEMET FORECASTING
OFFICES, we are doing ourselves the
PROBABILISTIC PRODUCTS with a
close contact with FORECASTERS

requests and nee*!!!

the AEMET-SREPS

| because ySREPS is an indispensable

ForeCoBHINRT RS 7.5

| And | get over my frustration ;-)




PANEL examples AccPcp

« Poor man ensemble <& comparing different
forecasting systems = ECMWFEF-IFS,

HARMONIE-AROME and ySREPS
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PANEL exa

« Poor man ensemble <&
forecasting systems = EN

HARMONIE-AROME and
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EPSgrams
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YSREPS2ATAPproject apr2s
PROBABILITY MATRIXs EPSgrams
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YSREPS2ATAPproject
PROBABILITY MATRIXs EPSgrams

« APR25 IFS-ENS ATAP

project [Centro Meteoroldgico
de Malaga — Nicolas Sanchez]

Gust in 6/12/24h periods

Updating PROB
thresholds, e.g. including
300mm

CIN below thresholds

Location PROBABILITY
MATRIXs

Full bunch of statistics:
MEAN, MEDIAN, SPREAD,
MAXIMUM, MINIMUM, UPPER and
LOWER QUARTILES

High clouds transparency
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YSREPS2EFIandSOT Nova3
T2mMax ySREPS versus ECMWF IFS-ENS

-
T2mMax EFl & EF1 0.3 24h S ety o Peooe
PATE G DATE=20230804 00 FCT=24
T2mMax SOT 24h VALID_DATE=20230805_00 UTC
:', ""'-iz.“_“m“-‘-" L .c.;.nal.lu. l-.-.?- ""‘W ‘ }
i 18 -5
R SOT 24h
N L=t T 0/1/2/5/8
o
<t
™~
>
D
; ]
41°N (SRR ;
[
39°N
37°N
: Pt
35°N ?‘"“-l-i'!-l-l.nl-;o--in--»n

10°wW 7°W 4°w



YSREPS2EFIandSOT Nova3
T2mMax ySREPS versus ECMWF IFS-ENS
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YSREPS2ATAPverticalProfiles apr2s
All EPSgrams LOCATIONS
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SREP < more interested !l ¢

Future:

ACCORD/UWC uni-NWP model
HarmonEPS

VERIFICATION
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Work plan: 2026-28 =

=December
2005

- AEMET-ySREPS multi-NWP model =
keep ~2/3 years but stopping further
developments after 2025 update:

— IBERIAxxm 2.5 to a larger domain

— NWP models’ versions: WRF3 to 4.6
and HARMONIE-AROME and
ALARO cy40h111 to cy46h1

— Become TC2 at ECMWCF HPCF

' HarmonEPS in IBERIAxxm 2.5 domain 2026
— As OPERational =» Daily 00 UTC integration as OPERational

— ACCORD EPS DEVELopments =» Adequate perturbations to Iberian Peninsula,
specially SPP or Stochastic Parameterizations Perturbations

— Ultimate goal = HarmonEPS on Iberian Peninsula and Canary islands big single
domain with deterministic run as control

— IN THE DRAWER: if more SPREAD is needed = Multi-Boundaries <& using
BCs from another Global NWP models than IFS

—| PRODUCTS

— ADAGUC dynamic zoom products
— Warning zones’ products




Foreseeable future
Work plan: 2026-28

: AEMETﬁS' ‘Snn-Vy Pnhoeh9

develgpmentss

— NWP mode

— Become TC2 at EC AA =

| HarmonEPS in IBERIAxxm 2 omq

 DOMAIN
which
. WE HAVE

. IMPLEMENT |
 EDin
~ December
g 2025

keep ~2/3 years b to%ﬂ ary currently STOPplng ySREPS +

_ IBE Msm 2 . ad]eé* écgpdp)ﬁpéc and to try to moving to uni-

Bersions RE9del, I-@rmonEPS being more
and Hés 0N|E- piweaiedinto ACCORD and UWC-South

KCARO cy40h111 tdf cy46h1 fp&;

FPCF\

E - Ca v
.Ilh. w -
: .
X
i
i,
5

As OPERational & Daily 00 UTC Wtegratoras OPERAtional

ACCORD EPS DEVELopments <AUgquate SerRLGaR %Meﬁeﬁﬁﬂl héhé

specially SPP or Stochastic Parameterizatigns PertufeBfoMgth new human

Ultimate goal = HarmonEPS on |berjza -enlnsula and Canéﬁ?%ﬁ@s blg single
domain with deterministic run as coRTro |

IN THE DRAWER: if more SPREAD is needed
BCs from another Global NWP models than IFS

—| PRODUCTS

— ADAGUC dynamic zoom products
— Warning zones’ products



YSREPS2ADAGUC
Dynamic web

with zoom in PANEL
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ySREPS2ADAGUC, 7 la O
Dynamic'Q@ =~ Iy D

with zoom opefully forthcoming 2026
[David Gil Olj a]

| @: Add layers... {:Q}'
@ [*[c

Layer AccPcp MEAN imm 3h AccPecp PROB

very local
ailed forecast

— 1,0 s—

&3
~

Mean Pcp
1 mm/3h

(1/4) AccPcp. PROB_over. 1 (AccPep PROE over 1) M

(11} AccPcp PROB_over 1 style/nearest

Dimensions
Dimension reference_time in ISO8601- (1/1)

F. T
2023-11-03T00:00:00Z
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»SREPS2\WarningZones 2

Meteoalert warnings

Varning Zones
- P2

- P1*

- Gust ‘

SRNWP-EPS: Mmatilde

—

ia-Valdecasas Ojeds

I Green 10-40% [ Yellow 10-40% Orange 10-40% [ Red 10-40%
B Green 40-70% Yellow 40-70%  EZZ4 Orange 40-70%  HEE Red 40-70%
HEEl Green >70% Yellow >70% =4 Orange >70% Bl Red >70%




025 ySREPS update wi

updated NWP models and
bigger DOMAIN

VERIFICATION

IBERIA

Updated ySREPS 2026 versus 2016-25
HarmonEPS TEST versus yYSREPS




To HarmonEPS: 1st step

HARMONIE uni-NWP model LAM-EPS o

verification .
10th October — b
10th November 2025

ySREPS 2016-2025 CRPS
T2m ySREPS 2026 Continuous  Through a

Probability distribution of
HarmonEPS ~2027/28 Ranked Score thresholds

CRPS :: 00:00 10 Oct 2025 - 00:00 10 Nov 2025

CRPS
The lower,

the better

i6
Lead Time



To HarmonEPS: 1st step

HARMONIE uni-NWP model LAM-EPS

ySREPS 2016-2025 CRPS

T2m Continuous
ySREPS 2026 Probability

HarmonEPS ~2027/28 Ranked Score

CRPS :: 00:00 10 Oct 2025 - 00:00 10 Nov 2025

8 stations

N/ L

CRPS
l The lower, '
the better .
%\. Atte
¢ \(’ onEPS 13t [imited te

- Assimilation on control
only: not all members
- Not all perturbations
vated: not PertAnse

on

One month
verification v
10th October — b
10th November 2025

Through a
distribution of
thresholds

‘ -



To HarmonEPS: 2" step

HARMONIE uni-NWP model LAM-EPS verificatlon

24th March —
29t April 2026

o CRPS
m Continuous  Through a
ySREPS 2026 Probability distribution of

HarmonEPS ~2027/28 Ranked Score thresholds

CRPS :: 00:00 24 Mar 2026 - 00:00 29 Mar 2026
175 stations

CRPS
The lower,
the better




To HarmonEPS: 2" step

HARMONIE uni-NWP model LAM-EPS verifiation

T2m

!

CRPS
The lower,
the better

ySREPS

HarmonEPS ~2027/28

CRPS :: 00:00 24 Mar 2026 - 00:00 29 Mar '\
175 stations

24th March —
29t April 2026

CRPS
Continuous  Through a
2026 Probability distribution of

Ranked Score thrg |holds

\~ - N Atte

\/

on
monEPS 2"d test under
- Only assimilation of
conventional observations:
not satellite and radar
- Only 6 days into spin-
period

rrrrrrrrrrrr



To HarmonEPS: 1st and 2" steps
HARMONIE uni-NWP model LAM-EPS

ScoreCard

CRPS RMSE SPREAD S-S RATIO
T/Td/RH 2m/850/700/500hPa
AccPcp24h

yYSREPS 2026
HarmonEPS ~2027/28

CRPsS RMSE SPREAD SPREAD SKILL RATIO
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T RH2n YYVVVYYVYVVYVVVVVY vy vvvxvvvvvvvv VYVVVVVVYVVVVVVVYYY VYVYVVVVVVVVVYVYYY

50 ¢ v B . v B 2 / \ 4 v v vy v v v v
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RHEOD | ¥ A v v A v v vy v v v vYy v v v
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2850 'y v v \ 4 v s vy 5 v v v - \ 4 v 4 v
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036 912151821242730333639424548 0 3 6 8 12151821242730333639424548 0 3 6 9 12151821242730333639424548 0 3 6 912151821 242730333639424548

Lead Time [h]

V¥ HarmonEPS worse than gSREPS_|IBERIAxxm with signifcance > 98.7%
HarmonEPS worse than gSREPS_IBERIAxxm with signifcance > 95%
v HarmonEPS worse than gSREPS_|IBERIAxxm with signifcance > 68%

No signfficart difference between HarmonEPS and gSREPS_|BERIAm

& HarmonEPS better than gSREPS_IBERIAxxm with signifcance > 68%
HarmonEPS better than gSREPS_IBERIAxxm with signifcance > 95%

A HarmonEPS better than gSREPS_IBERIAxxm with signifcance > 93.7%



To HarmonEPS: 1st and 2" steps
HARMONIE uni-NWP model LAM-EPS

ScoreCard

CRPS RMSE SPREAD S-S RATIO

ySREPS 2026
T/ITd/RH 2m/850/700/500hPa

HarmonEPS ~2027/28

AccPcp24h

CRPS RMSE SPREAD SPREAD SKILL RATIO
Tom A s v AYYY ¥ rAYYY Al A vvyrv AYV:iv s lNYYVVYVVYVVVVVYVVYYVY A" VYVVVVYVVVYVVVVYY
T850 : A 4 V‘ v v v v & A 4 v » : v VA v v
T700 AWy A 4 v v v 4 vy " v v v . .
Better 0 Ay 4 d » A . A v A Ay A AA Ay A .
Tizm AYVVYVVVVVVVVYVVY Y VVVVVYY “VVVVV: [VYVVVVVVVVVVVVVVY AVYYVVVVVVVVVVVVVY
HarmonEPS a4 v v : s v s 4 v v v
Td700 Ak W vh vy v v vA v v A vA e v
Td500 | -y A Ad A A A AA A A v v s b v A
SIGN AASRBA AAAA LY YN A A AAAVVY ' VAAAYYY IVVVVYVVVVVVVVVVYVY VYVYVVVVVVVVVVVVVY
Worst 5850 A v A A A A A v v A A v v A A

s7o0 Ay v s A sA sivyy Vv vA Ah - Ly s
HarmonEPC 5500 | A A AA A a AA A » A Ay s A Ad A "
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RHB50 A v a o v a & v v v A v v v v
better yYSRE wmasa - 4 ‘ v sA s v Ay + A 1 A
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AccPep24h A sAbs o s A A s AAs 2 2 A s oveh- Ay
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Lead Time [h]

V¥ HarmonEPS worse than gSREPS with signifcance > 99.7% & HarmonEPS better than gSREPS with signifcance > 638%

HarmonEPS worse than gSREPS with signifcance » 95% HarmonEPS better than gSREPS with signifcance > 95%
v HarmmonEPS worse than gSREPS with signifcance » 68% A HarmonEPS better than gSREPS with signifcance > 89.7%

No significant difference between HarmonEPS and gSREPS



To HarmonEPS:

HARN IE uni-N ode

(=

and 2"9 steps
-EPS

SPREAD S-S RATIO
d m/850/700/500hPa

Needed more testi
velopment for Harmon
over |lberian Peninsula

SPREAD SKILL RATIO
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ACTISE in forecasting
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lonEPS worse than &

[ )
onEPS worse than gSH gy
larmonEPS worse than gSREF nifcance = 68% A . pnce’

Mo significant difference between H JnEPS and gSREPS
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PARY, LA TRAMSICION ECOLOGICA Agencia Estatal de Meteorologia
Y EL RETO DEMOGRAFICO

Thank you for your attention !!!
Questions

6th All Staff Workshop
Marrakech (Morocco), 13-17 April 2026

C C R Spanish AEMET ySREPS
Predictability Group

A D Juanjo Gomez, Alfons Callado
Miguel Gullén (new member)

A Consortium for COnvection-scale modelling Research and Development Pau Escriba, David Gil (collaborations)
Matilde Garcia-V. (EUMETNET SRNWP-EPS project)




