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Who are we ?



AEMET-)SREPS Predictability group

- Since 2002 an small core group working on Limited Area (LAM) Ensemble Prediction
Systems (EPS) depending on Research Department

* Members of HIRLAM-HarmonEPS and involved in several projects: EUMETNET
SRNWP EPS 2019-2023, PreFlexMS, COASTEPS, etc., and collaborations on EPSs witf
IPMA-AEMET, AROME-EPS MétéoFrance, ALARO people, etc.

ySREPS operational development

(retired on May 2018)
BCs and experiments

on all aspects of EPS _
(CLARITY project)

: vYSREPS support
XXXXX XXXX and verification
Looking for

) anew fighter !!!

Assimilation
LETKF

ariona Pons

(collaboration)

Aeronautic products
AEROgrams

David Gil (collaboration) web page
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What 1s AEMET-
YSREPS ?




AEMET-)SREPS system Fo

o 20-members non-hydrostatic convection-permitting LAM-EPS
e Since April 2016 daily running at 00/12 UTC up to 48 hours (2018)
3 DOMAINS: /IBERIA 2.5, CANARIAS 2.5 and LIVINGSTON _ 2.5 (Antarctica)

Multi-BCs | ECMWF / IFS NCEP / GFS MF / ARPEGE JMA / GSM CMC /| GEM

Multi-NWP

HARMONIE-AROME
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AEMET-)SREPS system O

o 20-members non-hydrostatic convection-permitting LAM-EPS
Since April 2016 daily running at 00/12 UTC up to 48 hours (2018)
3 DOMAINS: /IBERIA 2.5, CANARIAS 2.5 and LIVINGSTON _ 2.5 (Antarctica)

Multi-BCs | ECMWF / IFS NCEP / GFS MF / ARPEGE JMA / GSM CMC /| GEM

Area gSREPS AIB NMBRS=10
DATE=20190329 00 FCT=48
Orography MEDIAN VALID_DATE=20190331_00 UTC

/" v
N

Multi-NWP

HARMONIE-AROME

Geopotential height (mgp)
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AEMET-ySREPS system <

o 20-members non-hydrostatic convection-permitting LAM-EPS
Since April 2016 daily running at 00/12 UTC up to 48 hours (2018)
3 DOMAINS: /IBERIA 2.5, CANARIAS 2.5 and LIVINGSTON _ 2.5 (Antarctica)

Multi-BCs | ECMWF / IFS NCEP / GFS MF / ARPEGE JMA / GSM CMC /| GEM

Area gSREPS_AIC  NMBRS=9
DATE=20190329 00 FCT=48

Orography MEDIAN VALID_DATE=20190331_00 UTC

Multi-NWP

HARMONIE-AROME

At 00UTC
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AEMET-ySREPS system <

o 20-members non-hydrostatic convection-permitting LAM-EPS
Since April 2016 daily running at 00/12 UTC up to 48 hours (2018)
3 DOMAINS: /IBERIA 2.5, CANARIAS 2.5 and LIVINGSTON _ 2.5 (Antarctica)

Multi-BCs | ECMWF / IFS NCEP / GFS MF / ARPEGE JMA / GSM CMC /| GEM

Area gSREPS_AIL  NMBRS=6
DATE=20190329 00 FCT=48

5695“3".31r‘?‘F’hy MEDIAN VALID_DATE=20190331_00 UTC

Multi-NWP

HARMONIE-AROME 12 members

At OOUTC

Only during

Spain Antarctic campaign
1st December - 315t march




AEMET-)SREPS o

 Developing a convection-permitting LAM-EPS
3 sources of uncertainties

1 2 3
INITIAL BOUNDARY MODEL
CONDITIONS CONDITIONS ERROR |
~Synoptic uncertainty ~Mesoscale uncertainty

Initial conditions and Multi-BCs Multi-model
ECMWF - IFS HARMONIE-AROME
NCEP - GFS ‘ HARMONIE-ALARO
MétéoFrance - ARPEGE WRF-ARW (NCAR)
CMC - GEM (Canadian) NMMB (NCEP)

JMA - GSM (Japanese)



AEMET-)SREPS

 Developing a convection-permitting LAM-EPS
3 sources of uncertainties

O

1 2 3
INITIAL BOUNDARY MODEL
CONDITIOi/S CONDITIONS ERROR
~Synoptic uncertainty ~Mesoscale uncertainty

R\ i e 25 members
W\ : GEM-LAM

Multi-model

H+04 n-member ensemble

e oY HARMONIE-AROME
e e e e e — HARMONIE-ALARO
WRF-ARW (NCAR)
¢ ¢ NMMB (NCEP)

@

e;
2



Why is AEMET-)SREPS

multi-boundaries and
multi-model ?



Multi-boundaries and multi-model YSREPS

 Why ?

Because it holds the better LAM-EPS we can offer to our
forecasters especially for convection uncertainty
e Better relationship

Spread & SKillRMSE) : T2m sz
Vetification Period: 2012061000-2012062818
verifications

Model
=~ L2538H11

H2538H 11 T2m temporal evolution
sasasnn 2012-09- 28 /2012- 09 28 0:00 UTC LEVEL= 2m NOBS 1657

Score . T T T T

— AMSE : ; g : MULPHY , : - O= SPREAD
= Spread 5 . : " BOX:SPPT \ . == RMSE
3 : . MULNWP , 1 1

wi
W
=
o
k]
&
&
=4
2]

Lead Time {hours}

Spread/skill[RMSE] ratio : T2m
‘Werification Period: 2015041100-2015042518

SPREAD & RMSE (°K)

—

Maodel
/ - HEGMWFSLAF15

HGLOBALSLAF
HMULTIMODELO

Spread/RMSE

STEPS (+HH)

Lead Time (hours)




Multi-boundaries and multi-model YSREPS

 Why ?
Because it holds the better LAM-EPS we can offer to our

forecasters especially for convection uncertainty
e Better relationship

Spread & SKillRMSE) : T2m I zm

Vetification Period: 2012061000-2012062818

s e S verifications

Model
=~ L2538H11

H2538H11 T7Zm temporal evolution

S3s3mT 5 2012-09-28 / 2012-09-28 0:00 UTC LEVEL=2m NOBS=1657
- ' : ' . MULPHY . =O= SPREAD : ;
© BOX:SPPT /f\\ . =L RMSE

wi
W
=
o
k]
&
&
=4
2]

is
better than
multi-physics
and SPPT

better than any
SLAF and

even better than
ECMWF-EPS as
BCS

ALSLAF
MODELO

SPREAD & RMSE (°K)

Spread/RMSE

i 1 1 1 I | 1
24 30 36 42 48 54 60
STEPS (+HH)
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Designing
AEMET-ySREPS




Summary of models in YSREPS:
4 NWP MODELS

a NWP models’ settings
HARMONIESs WRF-ARW NMMB
AROME physics ARW dynamical core )
ALARO physics 66 72 sigma (ETA) NMM dynamical core

) ) hydrostatic-pressure levels UP % 72 Hybrid sigma-
65 Hybrid sigma- | ¢o 40 hPa [where itis 64 | Pressure up to 40 hPa

pressure vertical HARMONIE vertical level] 5.625 s time step

levels 12 -
60 s time step S time step

Lambert Conformal Conic projection: ion -2.5° | Rotated lon-lat B-grid:
/ lat 40.0° centre lon -2.5° / lat 40.0° centre

565 * 469 grid-poir 568 * 472 grid-points

Calling radiation every 15 minutes

8 LBC relaxation points around grid area

It has been intended to integrate both NWP models with the closer possible settings in order to
be the comparison the more fairly possible.



in YSREPS

Summary of models

4 NWP MODELS

NWP models’ settings
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It has been intended to integrate both NWP models with the closer possible sett

be the comparison the more fairly possible.



Summary of models in YSREPS:
4 NWP MODELS

HARMONIE v.s. NMMB and WRF-ARW {pre-defined as HARMONIE)
LOW vertical levels

e

HARMONIE 65
WRF-ARW 72 as HM
NMMB 72 as HM
Orography

-

-

|
v
\
£
£
|

mical core
rid sigma-
p to 40 hPa

time step

-lat B-grid:

40.0° centre

grid-points

It has been intended to integrate both NWP models with the closer possible settings in order to
be the comparison the more fairly possible.




A taste of
verificat‘ow

verifications

OBJECTIVE



yYSREPS versus ECMWF EPS

* Recent result for a coming paper about HarmonEPS 7y
system: review of HIRLAM EPSs. Comparison of
12AccPcp for 00 and 12 cycles of November 2018

5 _1__._...---—""
V] === Spread

ECMWEF EPS is under-dispersive in short-range

em RMSE




yYSREPS versus AROME EPS

- MétéoFrance collaboration: ;ha“ks to Boutt;
Recent results for (MétéoFrance) v;?i:‘iggtlison outtier
and yYSREPS (AEMET) intercomparison
verification

prec3 rmsblacklist=871/blk871-pearoperA:2018050100d032.txt Nohs=(6/290)

Common area

Two periods:

> 1st- 31t May 2018 (quite
rainy month)

> 8th — 16t October 2018
(Leslie time, very
convective period)




High resolution LAM-EPS
on Europe

NWP

AROME +
ALARO +
WRF +
NMMB

Resolution /

Area /
Range

2,5 km x 65/72
~1400x1200 km
HH+48

ICs

Assimilation

5 Global NWP
(LETKF?
¢3DVAR EDA?

LBC
conditions

5 Global NWP

Model
error

Multi-model
¢+¥SPPT?

MetCoOp EPS HARMONIE- | 2,5 km x 64 lev 10 NMC > 3DVAR SLAF from ECMWF- ¢Surf.Perturb.?
AROME ~1900%x2400 km control IFS deterministic ¢SPPT?
MEPS HH+36 Surf.Ass. All 9 km
members

AROME-EPS AROME 2,5 km x 90 levs | 12 3DVAR EDA PEARP (cluster) SPPT

MétéoFrance ~1900-2000km 10 km +Surf.Perturb.
HH+45

- - »8 km - ulti-parameter

COSMO-DE COSMO 2,8 k 20 KENDA (LETKF ICON-EPS Multi t

EPS ~1200x1300 km + Sto.Pert. 20 km (fixed)
HH+27 SoilMoisture +

DWD HH+45 SST

COSMO-E COSMO 2,2 Km x 60 lev 21 KENDA (LETKF) | ECMWF-EPS SPPT
~1300x850 km 40 mbr. 18 km

METEOSWISS HH+120

(COSMO-IT-EPS)

MOGREPS UK um 2,2kmx70levs | 12 UKV analysis MOGREPS-G RP
~1600-1650 km Stochastic
HH+54 multi-

parameters




High resolution LAM-EPS
on Europe

NWP

AROME +
ALARO +
WRF +
NMMB

Resolution /
Area /
Range

2,5 km x 65/72
~1400x1200 km
HH+48

ICs

Assimilation

5 Global NWP
(LETKF?
¢3DVAR EDA?

LBC
conditions

5 Global NWP

Model
error

Multi-model
¢+SPPT?

MetCoOp EPS
MEPS

AROME-EPS
MeétéoFrance

COSMO-DE-
EPS

DWD

HARMONIE-

AROME

AROME

COSMO

CosMn L
METEOSWISS

(COSMO-IT-EPS)

MOGREFr> UK

2,5 km x 64 lev
~1900x2400 km
HH+36

2,5 km x 90 levs
~1900-2000km
HH+45

2,8 km
~1200x130C,
HH+27

Quite different LAM-EPS

10

12

20

NMC - 3DVAR
control

Surf.Ass. All
members

3DVAR EDA

KENDA ('4
+ Ste

SLAF from ECMWEF-
IFS deterministic

9 km

PEARP (cluster)
10 km

ICON-EPS
20 km

éSurf.Perturb.?
¢SPPT?

SPPT
+Surf.Perturb.

Multi-parameter
(fixed)

= More difficult to interpret
verification results

RP
Stochastic
multi-
parameters




YSREPS versus AROME EPS
Bias / em RMSE

T2m(C) mean rms error & bias

T2m [ member RMSE

AROME-EPS

> 15t . 315t May 2018

T2m(C) mean rms error & bias / exp:AromeEPS,gSREPS20mb,gSREPS12mb

3.0

2.5}

2.0 ¢

157+

1.0 ¢

(lower rmse is better)
20180501-0531 00UTC [31 fcasts] / file T2m_el_RangeDet.y

— AromeEPS m-o bias
AromeEPS ensmean rmse
AromeEPS member rmse
gSRERS20mb m-o bias

— gSREPS20mb ensmean rmse [|
[ gSREPS20mb membertmse
gSREPS12mb m-o bias |
gSREPS12mb ensmean rmse
gSREPS12mb member rmse

5 10 15 20 25 30 35 40
forecast range (h)

1st hours AROME-EPS >

T2m(C) mean rms error & bias

> 8th

Thanks to
Francois Bouttier
verification

What is the role of the
number of members?

- 16t October 2018

T2m(C) mean rms error & bias / exp:AromeEPS,gSREPS20mb,gSREPS12mb

3.0

2.5 |

2.0 |

1.5+

1.0 |

(lower rmse is better)
20181008-1016 00UTC [9 fcasts] / file T2m_el_RangeDet.y

AromeEPS ensmean rmse
AromeEPS member rmse
gSREPS20mb m-o bias
gSREPS20mb ensmean rmse |
gSREPS20mb member rmse
gSREPS12mb m-o bias
gSREPS12mb ensmean rmse ||
gSREPS12mb member rmse

—ﬁ

-

AN

5 10 15 20 25 30 35 40
forecast range (h)

Later AROME-EPS =




~ » .‘ D 5C s
- _
Expected AROME-EPS What is the role of the

with a assimilation to ber of —
AROME-EPS be better during 15t number of members :

hours than ySREPS
AN . . A . °
Cl 0 o]0 )
T2m(C) mean rms error & bias / exp:AromeEPS,gSREPS (C) me rror & bias / exp:AromeEPS,gSREPS20mb,gSREPS12mb
(lower rmse is better) (lower rmse is better)
20180501-0531 00UTC [31 fcasts] / file T2m_el”RangeDet. 20181008-W16 00UTC [9 fcasts] / file T2m_el_RangeDet.y
3.0 . : . E) . . ; : :
25 ¢ ] 25|
o N, S e
\ % it *
= K mmum“”m *
2.0} S ] 2.0} o
NTITLLLLA ‘ny L Al o Sl
SR Y, | == AremeEPS m-o bias
* -
1.5 | Sa 4 a3y, L* | 1.5t ===  AromeEPS ensmean rmse
: ® = ’ winn - AromeEPS member rmse
gSREPS20mb m-o bias
1.0 } 1 1.0 t gSREPS20mb ensmean rmse |

gSREPS20mb member rmse
gSREPS12mb m-o bias

0.5} gSREPS12mb ensmean rmse ||
gSREPS12mb member rmse

A,—f\

0 5 10 15 20 25 30 35 40 0 5 10 15 20 25 30 35 40
forecast range (h) forecast range (h)

— AromeEPS m-o bias
05 ¢+t === AromeEPS ensmean rmse 1
mne - AromeEPS member rmse
/\ GSREPS20mb m-o bias
0.0 = gSREPS20mb ensmean rmse [|
\ [ gSREPS20mb membertmse
—05 ! gSREPS12mb m-o bias |
! gSREPS12mb ensmean rmse
gSREPS12mb member rmse

T2m(C) mean rms error & bias
T2m(C) mean rms error & bias

1st hours AROME-EPS > Later AROME-EPS =




yYSREPS versus AROME EPS

Thanks to :
Spread / Skill Francois Bouttier
T2m + ratio verification

AROME-EPS
> 1st- 315t May 2018 > 8 — 16t October 2018

T2m(C) spread/skill ratio / exp:AromeEPS,gSREPS20mb,gSREPS12mb T2m(C) spread/skill ratio / exp:AromeEPS,gSREPS20mb,gSREPS12mb
(ideal if ratio=1) (ideal if ratio=1)
20180501-0531 O0UTC [31 fcasts] / file T2m_el_RangeSpskrat.y 20181008-1016 O0UTC [9 fcasts] / file T2m_el_RangeSpskrat.y

¢, Overdispersive
OR
underdispersive ?
/ ~~

=
N

=
=

=
o

T2m(C) spread/skill ratio
T2m(C) spread/skill ratio

o
©

= AromeEPS spread/skill ratio ' I m—  AromeEPS spread/skill ratio
gSREPS20mb spread/skill ratio gSREPS20mb spread/skill ratio
gSREPS12mb spread/skill ratio gSREPS12mb spread/skill ratio

10 15 20 25 30 35 40 ' 10 15 20 25 30 35 40
forecast range (h) forecast range (h)

> AROME-EPS But ; >< AROME-EPS?




yYSREPS versus AROME EPS

Thanks to
Spread / Skill Francois Bouttier
T2mM + ratio verification

AROME-EPS Take into account that ]

> 1st - 31st May 2018 spread + errobs > classical spread N18

T2m(C) spread/skill ratio / exp:Ass y ; PS,gSREPS20mb,gSREPS12mb
(ideal if ratio=1) N=1)

20180501-0531 00UTC [31 fcasts] / file T2m_el_Range y m T2m_el_RangeSpskrat.y

| | | ] | ] | ] | ] | ] - 1.00
o 1.2 ) . | k)
@ ¢, Overdispersive @
= OR = 0.95
w1l %
? underdispersive ? ® 0.90
o o
1.0 / ~V/ my
o T 0.85
S S
™~ ™~
0.9} ~

= AromeEPS spread/skill ratio 0.80 m—  AromeEPS spread/skill ratio
gSREPS20mb spread/skill ratio gSREPS20mb spread/skill ratio
gSREPS12mb spread/skill ratio gSREPS12mb spread/skill ratio
0.8 ‘ - ‘ ‘ ‘ ‘ - 0.75 - - - - ‘ ‘ -
0 5 10 15 20 25 30 35 40 0 5 10 15 20 25 30 35 40
forecast range (h) forecast range (h)

Spread > AROME-EPS But ; >< AROME-EPS?




yYSREPS versus AROME EPS

T2m(C) CRPS score

T2m CRPS score

Thanks to
Francois Bouttier
verification

AROME-EPS

> st - 315t May 2018

T2m(C) CRPS score / exp:AromeEPS,gSREPS20mb,gSREPS12mb
(lower is better)
20180501-0531 00UTC [31 fcasts] / file T2m_el_RangeCrps.y

AromeEPS CRPS

gSREPS12mb CRPS

gSREPS20mb CRPS ||

15 20 25 30 35
forecast range (h)

> AROME-EPS

> 8th — 16t October 2018

T2m(C) CRPS score / exp:AromeEPS,gSREPS20mb,gSREPS12mb
(lower is better)
20181008-1016 00UTC [9 fcasts] / file T2m_el_RangeCrps.y

— AromeEPS CRPS
gSREPS20mb CRPS
gSREPS12mb CRPS

T2m(C) CRPS score

7

15 20 25 30 35 40
forecast range (h)

October ~ AROME-EPS




yYSREPS versus AROME EPS

Thanks to
Francois Bouttier

T2m > 13°C ROC area verification

AROME-EPS

> 15t - 315t May 2018 > 8th — 16t October 2018

ROC Area T2m(C)>013 / exp:AromeEPS,gSREPS20mb,gSREPS12mb ROC Area T2m(C)>013 / exp:AromeEPS,gSREPS20mb,gSREPS12mb
(higher is better) (higher is better)
20180501-0531 00UTC [31 fcasts] / file T2m+013_el_RangeRoca.y 20181008-1016 00UTC [9 fcasts] / file T2m+013_el_RangeRoca.y

— AromeEPS ROCarea — AromeEPS ROCarea
gSREPS20mb ROCarea gSREPS20mb ROCarea
gSREPS12mb ROCarea | gSREPS12mb ROCarea

ROC Area T2m(C)>013
ROC Area T2m(C)>013

A
SN

] [ —
y 92 t s ya
| N/

10 15 20 25 30 35 40 ' 15 20 25 30 35 40
forecast range (h) forecast range (h)

> = AROME-EPS




yYSREPS versus AROME EPS

Thanks to
Francois Bouttier

RHZ2m CRPS score verification

AROME-EPS
> 15t - 315t May 2018 > 8th — 16t October 2018

RH2m(%) CRPS score / exp:AromeEPS,gSREPS20mb,gSREPS12mb RH2m(%) CRPS score / exp:AromeEPS,gSREPS20mb,gSREPS12mb
(lower is better)

(lower is better)
20180501-0531 00UTC [31 fcasts] / file RH2m_el _RangeCrps.y 20181008-1016 00UTC [9 fcasts] / file RH2Zm_el_RangeCrps.y

m— AromeEPS CRPS m— AromeEPS CRPS
gSREPS20mb CRPS gSREPS20mb CRPS
gSREPS12mb CRPS || gSREPS12mb CRPS

w

o
B
o

w
o

W
[} S
RH2m(%) CRPS score
w
i

RH2m(%) CRPS score
w
w
o

w
o

N
©

N
o

15 20 25 ' 10 15 20 25
forecast range (h) forecast range (h)

> AROME-EPS October = AROME-EPS

o




yYSREPS versus AROME EPS

Thanks to
Francois Bouttier

J10Om CRPS score verification

AROME-EPS

> 15t - 315t May 2018 > 8th — 16t October 2018

ffLOm(km/h) CRPS score / exp:AromeEPS,gSREPS20mb,gSREPS12mb ffLOmM(km/h) CRPS score / exp:AromeEPS,gSREPS20mb,gSREPS12mb
(lower is better) (lower is better)
20180501-0531 00UTC [31 fcasts] / file fflOm_el_RangeCrps.y 20181008-1016 00UTC [9 fcasts] / file ff1O0m_el_RangeCrps.y

W
o

m— AromeEPS CRPS
gSREPS20mb CRPS
gSREPS12mb CRPS ||

A O

N~ o © o©o
w
&)

ff10m(km/h) CRPS score
N
o

| \’ | .0 |[==—="AromeEPS CRPS

gSREPS20mb CRPS
gSREP512mb CRPS
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yYSREPS versus AROME EPS

Thanks to
Francois Bouttier

Ul0m > 20km/h ROC area verification

AROME-EPS

> 15t - 315t May 2018 > 8th — 16t October 2018

ROC Area ffLOm(km/h)>020 / exp:AromeEPS,gSREPS20mb,gSREPS12mb ROC Area ff10m(km/h)>020 / exp:AromeEPS,gSREPS20mb,gSREPS12mb
(higher is better) (higher is better)
20180501-0531 O0UTC [31 fcasts] / file fflOm+020_el_RangeRoca.y 20181008-1016 00UTC [9 fcasts] / file ff10m+020_el_RangeRoca.y

—  AromeEPS ROCarea
gSREPS20mb ROCarea
gSREPS12mb ROCarea | |

—  AromeEPS ROCarea
gSREPS20mb ROCarea |
gSREPS12mb ROCarea

ROC Area ff10m(km/h)=>020
ROC Area ff10m(km/h)>020
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forecast range (h) forecast range (h)

>> AROME-EPS




yYSREPS versus AROME EPS

Thanks to
Francois Bouttier

AccPcp 3h CRPS score verification

AROME-EPS

> 15t - 315t May 2018 > 8th — 16t October 2018

prec3h(mm) CRPS score / exp:AromeEPS,gSREPS20mb,gSREPS12mb prec3h(mm) CRPS score / exp:AromeEPS,gSREPS20mb,gSREPS12mb
(lower is better) (lower is better)
20180501-0531 O0UTC [31 fcasts] / file prec3_el RangeCrps.y 20181008-1016 00UTC [9 fcasts] / file prec3_el_RangeCrps.y

m— AromeEPS CRPS — AromeEPS CRPS
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yYSREPS versus AROME EPS

Thanks to
Francois Bouttier

AccPcp > 6mm/3h ROC area verification

AROME-EPS

> 15t - 315t May 2018 > 8th — 16t October 2018

ROC Area prec3h(mm)=>006 / exp:AromeEPS,gSREPS20mb,gSREPS12mb ROC Area prec3h(mm)>006 / exp:AromeEPS,gSREPS20mb,gSREPS12mb
(higher is better) (higher is better)
20180501-0531 O0UTC [31 fcasts] / file prec3+006_el_RangeRoca.y 20181008-1016 00UTC [9 fcasts] / file prec3+006_el_RangeRoca.y
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>~ AROME-EPS October ~< AROME-




yYSREPS versus AROME EPS

Thanks to
Francois Bouttier

AccPcp > 6mm/3h Reliability verification

AROME-EPS
> 15t - 315t May 2018 > 8th — 16t October 2018

Reliability Diagram - event: prec3h(mm) > 006 (higher is better) Reliability Diagram - event: prec3h(mm) > 006 (higher is better)

20180501-0531 00UTC [31 fcasts] step:3-36h / file prec3+006 el GlobReliab.y 20181008-1016 00UTC [9 fcasts] step:3-36h / file prec3+006 el _GlobReliab.y
1.0 1.0
=0 AromeEPS *—o AromeEPS
gSREPS20mb gSREPS20mb
gSREPS12mb gSREPS12mb

o
o

0.8 ¢

o
[@)]
W
=
o
[#)]

Observed frequency
o
B
\H
£
0
t
=
Ul
N
(o]
Observed frequency
o
B

3K

o
N)

(22

Xu
o
N

0.0 L ‘ - ‘ ‘ 0.0 - - ‘ ‘
0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0

Forecast probability Forecast probability

May > = AROME-EPS October =~ AROME-EPS




yYSREPS versus AROME EPS

Thanks to
Francois Bouttier

AccPcp > 6mm/3h Economic value Vertication

AROME-EPS

> 15t - 315t May 2018 > 8th — 16t October 2018

Potential Economic Value - event: prec3h(mm) > 006 (higher is better) Potential Economic Value - event: prec3h(mm) > 006 (higher is better)
20180501-0531 00UTC [31 fcasts] step:3-36h / file prec3+006 el GlobEcoval.y 20181008-1016 O0OUTC [9 fcasts] step:3-36h / file prec3+006 el GlobEcoval.y

1.0 1.0
— AromeEPS PotentlaIVaIue
=== AromeEPS OptimumProb
gSREPS20mb PotentialValue gSREPS20mb PotentialValue
gSREPS20mb OptimumProb J 8l gSREPS20mb OptimumProb
gSREPS12mb Potential\ialue gSREPS12mb PotentialValue
gSREPS12mb OptimumProb gSREPS12mb OptimumProb

— AromeEPS PotentlaIVaIue
=== AromeEPS OptimumProb

o

o
o
o

e
»

Potential Value

©
~

Potential Value

0.4 0.6 . . 0. . 0.4 0.6
alpha=Cost/Loss alpha=Cost/Loss

> AROME-EPS October < AROME-EPS




Verification results from the point of

view of YSREPS

* We have a good LAM-EPS in the current state of
art of LAM-EPS, but with room to improve

* We because we have not
assimilation, but no so much

* We would like to have a /ittle better results on the very
convective and uncertain period of October = organised
convection and high precipitation events are our goals

MeéetéeoFrance AROME-EPS and AEMET-)SREPS
future intercomparison

* Longer periods to verify: 3-months
= Better for high thresholds
e More parameters
* Bigger domain for yYSREPS in 2020 2 Bigger common area



A taste of
verificat)

In what
forecasters are
more
interested !l

SUBJECTIWE
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EUROPEAN UNION

)

de les Illes Balears

Maresme » e
case study:
low predictability

http://meteo.uib.eu/coasteps/
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AEMET-)SREPS
= From ECIVIWFEF ECs not thunderstorm is developed !!!
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http://meteo.uib.eu/coasteps/

YSREPS nearly
operational

TEST PHASE AT

AEMET FORECASTING
OFFICES




YSREPS at ECMWF cray xca0

EcFlow suite management

00 and 12 UTC cycle over IBERIA 2.5 domain
| —

File Edit Show Servers Windows

|2018-03-13 17138:50 RN
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1_bcs
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download
FILTER PreFlexis
Calibration
PLOTS GEQH DET
PROB get GEQ extra shapefile |- shapefile: l_provinciales_noCoastlines_noCountries

PLOTting get_GEO_extra_shapefile eq complete and /04 fdownload eq complete

AccPcp median 1mm gsﬁﬁfgﬁgzgg oo plot_GEQ prob
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site

gSREPS - Mozilla Firefox <2>

File Edit View History Bookmarks Tools Help

gSREPS x \ +

Available € ) ©[172.24.139.34 803 4 A B8 O 4 =~
f [& Most Visited ¥ ESiopenSUSEY P Getting Started [ Latest Headlines ¥ Surface skill scores Fi.. [E5jMozilla Firefox ¥ [&) BBC - Weather Cent... ¥ #® Save to Mendeley
AEMET
or - AEI\IET-’YSREPS Cloudiness Precipitation Snow Synoptic/Mesoscale Temperature Wind 2019-3-1212:00 Iberia
f ting , ;
o recas I “ Site Being Tested at Barcelona GPV

O-fflces Clouds MEAN gSREPS_AIB  NMBRS=20
since AccPcp MEAN mm/3h DATE=20190312_12 FCT=24

November VALID DATE ”20193\3:\1:_12 uTC
2018 ,

Period test
before fully
operational
until 30th
September

Around
products
with more
than
plots

Clouds MEAN (%)

Mean Pcp mm/3h

Web App Developed in AEMET Catalonia by David Gil




Forecasters ask and collaborate V
in new EPS products Q

o “spaguetti plot” with all members = Looking for
spatial uncertainty

MaXimum ACCPCp pl"Ob >=10mm AEMET-gSREPS

AccPcp mbrs 10mm pare=20170807 00 UTCri\IMIE-EE'IS'fég
precipitation - - -
and wind gust

40
(IPMA) > = *
They look for "

+into a X8 \ \
radius / 9,
It is going to rain, but we
are not sure where !!! '\

b
o
o

10mm

Probability >




Forecasters ask and collaborate
in new EPS products O

o “spaguetti plot” with all members = Looking for
spatial uncertainty
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Guide of Web AEMET- Web AEMET-ySREPS products’
vSREPS products suggestions sheeft

Productos web Versién: 1.3 —l— A 7 Productos web Version: 1.0
AEMET')YSREPS Pagina 1 de 31 A LA TRANSCION oo 4 AEMET—YSREPS Pagina 1 de 4

PRODUCTOS WEB AEMET-ySREPS FICHA DE SUGERENCIAS
PRODUCTOS WEB AEMET-ySREPS
E 5 S <
Grupo de Predecibilidad-ySREPS E P S
Version 1.3 Enero 2019 Grupo de Predecibilidad-ySEYRPS
GPV Delegacidn Territorial AEM Cataluira

Autores Fecha Fase Version it o
AT o , . 5 Version 1.0 Noviej
Alfons Callado Pallarés 2018711720 Pre-operativa 13
r Rodrig: arcos (revision) By 2019/01/09
B at4 - [
Maria Rosa Pons Reynés (revision) hasta 31 Marzo 2019 \
Grupo de Alfons Callado Pallarés, Pau Escriba Ayerbe, Mauri Martinez Sanchez
Predecibilidad-ySREPS David Quintero Plaza, Marc Compte Rovirola
Colaboradores del Grupo José Antonio Garcia-Moya Zapata, David Gil Oliva,
de Predecibilidad-ySREPS Carlos Santos Bu Maria Rosa Pons Reynés

Caracteristicas generales yYSREPS y productos
Concepto Valor / Comentario

Tipo EPS Multi-modelo multi-condiciones de contomo - -
e xpecting forecasters

Resolucion horizontal de 2,5 km y vertical de 65/72 capas

Salidas: frecuencia/alcance | Cada 3 horas hasta 48

== [ feedback about better

LIVINGSTON 2.5 LIVINGSTON_2.5 y LIVINGSTON_ISLANDS
Disponibilidad En IP: hitp://172.24.139.34:4000/

Divulgacion/Comunicacion | Area de Prediccion Operativa: frodriguezm@aemet.cs
Ejemplo WEB (descripeion en rojo) We pa g e a n
- et new/better pI‘OdUCtS .

Clouds MEAN
AccPcp MEAN mm/3h




AEMET-)SREPS subjective validation sheet

Producfos web
AEMET-ySREPS

Unidad SNP: GPV de Batcelona

Situacion sinéptica/mesoscalar § (puntuacion 0-4) |\

Fenomeno atmosférico g p

Frente Atlantico cidsice frio vfo
ocluido

Expecting forecasters

Conveccion pre-frontal

Conveccion post-frontal /descarga feed baCk a bout
- » performance in
Paso de borrasca Atlantica B

Onda en circulacion zonal d Iffe rent
Rl N meteorological

Situacion anficiclonica. Nieblas

radiativas. j Situations ! ! !

S~ / mitz®Te] dia. 7
No aparecen las nieblas en Ja P)
Situacion anticiclonica. Baja
térmice, Conveccidn en masa de
aire. \
\/ )




YSREPS current

and future
developments



Foreseeable future work .
plan: 2019-2020

YSREPS developments:

AssimilationO 3DVAR EDA ? [ Pau ]
) e GNSS+ assitmilation [& Jana SancheZz]

4 7 ;
' -""7-, g

\ ©¢> Including the 5th mesoscale
| /5,  convection-permitting NWP model:

cCanadian GEM-LAM? [ Alfons]

Additional stream output for high social-
economic variables’ impact as T2m and Uv10m



Foreseeable future work
plan: 2019-2020

YSREPS /IBERIAICANARIASILIVINGSTON 00

\ Vi

e Up to for end-users
<~ More HPCF resources 2 2020 Bologna
= 2021 AEMET
<~ NWRP in 32 bits opportunity (>40%)

@& YSREPS 12 UTC at AEMET
) systems (BULL-ATOS):

e Currently under implementation [ A/fons + David Q.]
o ¢ “explotacion” future management ? [& Sergio Coteral




Foreseeable future work

plan: 2019-2020

* YSREPS cyclones tracking [Maria Angels Picornell]:

e Case study 20170119 O0OUTC [ Alfons]
o IBERIAXI 2.5 domain

— Some problems with WRF and big domains not solved still

Western
Mediterranean

Basin




Foreseeable future work
plan: 2019-2020 [ 3

els ARPEGE BCs

©

Moving fron

\ g ImFPL
..\;\\  Waiting for T2m, RHZ2m and U/V10m [MF-IPMA] [>
Y Thanks to Maria Monteiro / Claude Fisher]

=7
—

Sy

WRF-ARW update from 3.6.0 to version [David Q.]

* From sigma vertical levels to

HARMONIEs updates' AROME and ALARO [Pau]
e HAR 111 & cy40t1bf7 ALARO
[® Thanks to Neva Pristov]

 Possinie Conmunivauon =» Multi-physics again into
HarmonEPS

Auto-verification each month with HARP v3
[Mauri M.] [® Thanks to Andrew Singleton and HARP team]

e BCs and NWP sub-ensembles verification
e Deterministic verification for each member




Foreseeable future work
plan: 2019-2020

* YSREPS user “products” developments:

Probabilistic forecast products:

e Forecasters [< David G.]

— With one click:

— EPSgrams
—  Probabilistic vertical profiles [ATAP, Alvaro Subias]
— Probabilistic cross-sections

— Case studies web tab

® integration [ ATAP Marcos G.]

Specific socio-economic impact products:

. ENAIRE [ Mariona Pons & Alejandro Méndez]

— ¢ Wind shear products ?
. Imist/visibility [ Sergio Fernandez /| SRNWP-EPS]
. / renewable energy sector (e.g. PreFlexMS):

— E.g. probabilistic solar GHI + DNI for REE [¢=> Mauri ?]
e Calibrated T2m/W10m/AccPcp for cities/villages [ SRNWP-EPS]



Foreseeable future work
plan: 2019-2020
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GOBIERMO MINISTERIO

R

=y DE ESPARNA PARA LA TRANSICION ECOLOGICA

O

Thank you for your attention !!!

mmartinezs@aemet.es acalladop@aemet.es
pescribaa@aemet.es

Any question will be welcome

COASTEPS 2019

AEMET SREPS Predictability Group

Alfons Callado, Pau Escriba, David Quintero, VMiauri Martinez

Maria Rosa Pons (EPSgrams collaboration), David Gil (WEB collaboration)
Carlos Santos (consultant), José Antonio Garcia-Moya (retired)

METEOFrance
Francois Bouttier (AROME-EPS verification collaboration)
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