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A IPMA::=  HPC Operational System

Atmosfera

IBM P7

« 9 compute nodes
o 24 cores POWER7+ @ 4.1 GHz
. 128 GB RAM
. 216 cores

. 3 admin&management nodes
« 2x 8 cores P7+ @ 4.1 GHz, 64 GB RAM
« 8 cores P7+ @ 4.1 GHz, 32 GB RAM

. 6.9 teraflops

« AlX version 7.1.3.7
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A IPMA::=  HPC Development System

Atmosfera

IBM P8

8 compute nodes
« 24 cores POWERS8 @ 3.026 GHz
. 128 GB RAM
« 192 cores

2 admin&management nodes
« 24 cores P8 @ 3.027 GHz, 192 GB RAM
« 8cores P8 @ 4.1 GHz, 64 GB RAM

2.3 teraflops

Linux Red Hat

. 21TB
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A~ IPMAZE: HPC O&D System
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BACKUPS STORAGE PROCESSING

Post-Processing System

/home  (1.5TB)

-
§ /scratch (2 TB)
finout (3TB)
Backup TSM Tivoli
v “°;‘;e.!"‘]’""’ /home (490 GB)
ai
+ /home {ysst) E /scratch (490 GB)
(daily) /scratchl (1.5 TB)

Backup TSM Tivoli
* f/inout (Mck)

/home (0.5 TB)
0 /scratch (2 TB)
[17]

finout (2 TB)

(weekly)

* f/inout (Est)
(weekly)

Shared areas

PUBLIC-Mck (3 TB)
- online operational products

PUBLIC-Est (3 TB)
- online development/tests products

IBM TS3310

SAS disks
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FUNCTIONAL STRU
NetApp FAS 2040/2552

/8020

HARDWARE

OPERATIONS - Post-processing

- SMS operational suites (soon in ECflow)
- NWP operational post-processing
- Online operational archive (/inout)

Blade Mckinley (Mck, 2 cPU x 6 cores, 20GB RAM )

Ecflow Suites

repository_nckinley|--
acq_00_ALADTH

acq_12_ALADTH } -

acq_00_AROHE | -

acq_06_AROHE | -

acq_12_AROHE |

acq_18_RROHE |

acq_00_ECHHF

acq_12_ECHWF

Blade Everest (Eve, 2 cPU x 6 cores, 16GB RAM)

+ AROME couplings files (M-F) aquisition
+ ECMWF (HRES&EPS) dissemination

OPERATIONS - Aquisition & dissemination

Blade Estrela (Est, 2 cPuU x 6 cores, 20GB RAM)
DEVELOPMENT

+ Ecflow development suites
+ Development post-processsing
* Online development archive (/inout)

acq_00_SHAN|
acq_12_SHAN|
acq_00_ECHHF_grib2| -
acq_12_ECHHF_grib2| -
T
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AROHE_AZ0 |-

SHAN_PTG |-
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SHAN_AZO |-
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TURE

2x IBM Bladecenter H (redundant)
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build, I
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N\ ‘PMAP::LL“;&S NWP Atmospheric Operational Models
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Mesh
ECMWEF-HRES -
i ) 137 1h/3h  240h ’
ECMWE-ENS
sk 18 . 91 3h 360h :
ALADIN 9 439 x 277 46 1h 72h  ARPEGE
(LAM)
AROME-PT2 2.5 540 x 480 60 1h 48h  ARPEGE

(High resolution LAM)

AROME-MAD

(High resolution LAM) 25 200 x 192 60 1h 48h ARPEGE

(Hiﬁjﬁgsﬂfz};zﬁmy 25 270 x 360 60 1h 48h  ARPEGE

ECMWF  European Centre for Medium-range Weather Forecasts
AROME-PT2 4 daily runs ARPEGE Action de Recherche Petite Echelle Grand Echelle
ALADIN  Aire Limitee Adaptation dynamique Developpement InterNational

| ) -
! AROME MAD./AZO 2 dally r.'uns. AROME  Applications of Research to Operations at MEsoscale
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CANARI
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Domains & Assimilation

ALADIN
&
AROME

DATA ASSIMILATIONS SYSTEMS

AROME-PTZ2, L, G-y Do)
. Hourly surface anaiys;s o] ha&ed on lberian SYNOP (T2m,
HHEm W10m), with background provided by a Surface DA cycling

. 3-hour Surface DA cycling by OI_ MAIN method

ALADIN-ATP, CY28T1 (export)
. Hourly (except 4 hours of the day) surface analysis Ol based on
Ibenaﬂ SYNOP (T2m, RH2m)
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/ﬂ\ ‘PMAE‘éﬁiL“JSéS Remote Long Range Atmospheric Forecasts

ECMWF Weekly ECMWF Monthly & EUROSIP
Forecast: Seasonal Forecast: Seasonal Forecast:
51 members, 51 members, 5 models / 28 members

(ECMWEF/5, Météo-France/5,

2 times a week, 1 time a month, UKMO/14, NCEP/2, JMA/2)
36 km spatial resolution, 80 km spatial resolution, 1 time a month
4 weeks forecast 7 months forecast 20 years hindcast
W< osel-ro. [l oo ot [0 [ oot 1o oo W e ol o EUROSIP - Anomalia Mensal da Precipitacédo Acumulada

- o: - o Previsao de 20181101, disponivel em 20181116, valida para 2018-12

B o 2

Temperature weekly anomaly Precipitation monthly anomaly
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operational SWAN
(coupled ALADIN):

Ocean Waves
4 domains (mainland, Azores,
Madeira and Cape Verde)
0.05°/0.01° spatial resolution,
3 days forecast

ECMWEF global wave model
(“stand-alone” model):

Ocean Waves
2 times a day,

11 km spatial resolution,
10 days forecast

Wave / Current Models

SWAN developing

(coupled ECMWEF):

Ocean Waves
4 domains (mainland, Azores,
Madeira and Cape Verde)
0.05°/0.01° spatial resolution,
3 days forecast

NEMO

remote Ocean Currents
and

Sea Surface Height

4 days forecast

ugués do Mar e da Atmosfera
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SWAN = Simulating Waves Near Shore

NEMO = Nucleus for European Modelling of the Ocean
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> [PMA Internal Users

Previsdao para 2 feira, 26.novembro.2018

« 3 Operational Centres: GRANDE LISBOA:

Céu pouco nublado, apresentando periodos de maior nebulosidade

o g e n e ral fo re CaSt ( L | S bo n ) q 3§n?3?1:g§errr;a;innhg-mrte (30 a 45 km/h) de noroeste, com rajadas

até 65 km/h, tornando-se fraco a moderado (até 25 km/h) a partir

- aviation forecast (Lisbon) e o

Descida da temperatura minima.
« general forecast (Azores)

* Developments in other areas
« Forest Fire Danger & Risk =
* Aviation
* Agriculture

ugués do Mar e da Atmosfera
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A |IPMA:== Outreach and External Users

ANPMA  contirente  Modeia  Agores  Atianiico
© @ #omscio

= concelhos

\ ]

B Data e Hora

NWP Data
Products
Forecasts
* Warnings

< Novembro 2018 >
sssssss
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= IPMA:E:.Users and National Cooperation

Atmosfera

Velejadores portugueses
tiveram direito a previsoes
do vento exclusivas

d[lgllﬁﬂrfﬂﬂi[:llﬁ
TBresa Firmino

Saber quando o vento ia

Para et simulactes do vento
com malhas 1ao apertadas, o IPMA
COmEICTo cientistas de mds insinsg-
poes (Universidade de Aveiro, Instin:
[0 Superior Tecmicn @ Insumn Geod-

mudar de djrecgau numa y -::n-:i-:: lnfte . le-'J que uilizam
§ ¥ _

drea geogrifica muito = AOS Li'ﬁ‘-. arupos, 0 IPMA disponi-

pequena, de outro pais e de bilizon o modelo meorologicn que

hora a hora, foi o desafio

Pela primeira vez, os velejadores
POTTUELIESES (LI DATTCIPATAIT MM

=k fomecido aos nsgmms dE mefe-
orolop nacionas pelo Cenmro Euro-
peu de Previsan do Tempo 4 Madio
Prazn, & para mdoo planera, rem wmn

PIOViE — MIBSEe Cas0, NS Jopns Olimps- deralhe para i qusldmetos e & sobra
o8 de Londres — Gveram previsies esre modelo gue o IPMA aplica simu-
meteoroligicas privilegiadas, foiras et~ laghes rofativas aos més quilbmemos
de proposim pelo sucessor do Insi-  Gustavo Lima entrevelejadores das previsbes em Pormugal.

o de Meteorologia pari 4 equipa  gue receberam dados nos Jogos As previstes consideradas mais
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Support to Sailing
Portuguese
Federation in
Olympic Games
London 2012

Participation of
IPMA along with
U.A., FCUL/IDL, IST



7~ |PMAz:=  International Cooperation

tmosfera

Portugal-IPMA member of ECMWF since 1976
Portugal-IPMA member of since

Portugal-IPMA member of ALADIN since 1997
[currently evolving to ALADIN-HIRLAM]
[recent cooperation with HIRLAM]

Portugal-IPMA member of EUMETNET/EIG since 2008
Cooperation with KNMI in Data Assimilation since 2016

Annual NWP meetings with AEMET since 2017

al | www.ipma.pt
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> IPMA = NWP future activities

Atmosfera

HARMONIE-AROME domains in Europe

v, ; Y ] 4 S
r . i . . f ] .! 1
f - i / f | _
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Atmosfera

> IPMA = NWP future activities

HARMONIE-AROME domain IBERIAXxxm_2.5

HARMONIE -AROME- Cy40h1.1
»Non-Hydrostatic

»800 (lon) X 648 (lat) grid, 65 levels
»2.5 km grid size

»3D-Var, Assimilation 8 times/day
> 24-hour forecast

»ECMWEF boundaries

»Time step 60s

ar e da Atmosfera
0a | 1749 - 077 Lisboa, Portugal | www.ipma.pt



REMOTE

LOCAL

> IPMA:::. NWP future activities (2019)

Atmosfera

Grid j Assimilation
Points +cycle
ECMWF/IFS 9 - 137 1h/3h 240h - 4D-Var
ECMWF-ENS 18 - 91 3h 360h - 4D-Var
HARMONIE-AROME 2.5 TBC 65 1h 24 h ECMWF 3DVar+surf ana
(prototype) 8 times
ALADIN 9 439 x 277 46 1h 72h ARPEGE
AROME-PT2 2.5 540 x 480 60 1h 48h ARPEGE
AROME-MAD 2.5 200 x 192 60 1h 48h ARPEGE
AROME-AZO 2.5 270 x 360 60 1h 48h ARPEGE
3DVar+surf ana
HARMONIE-AROME 2.5 800 X 648 65 1h 24 h ECMWF 8 times
IBERIAXxm_2.5

HARMONIE-AROME: (HirLAM Aladin Regional Mesoscale Operational NWP In Euromed- Applications of Research to Operations at Mesoscale)

IBERIAXxxm_2.5 — configuration to operations IBM-P8
prototype — test configuration at ECMWF HPC
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THANK YOU!
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