Aer‘onauﬂca Militare -




Centro Operativo per la

Italian Air Force
Meteorological Centre

AIOM — Salerno, 28 Ottobre 2016

C.0.Met.

Meteorologia — C.O.Met.

7 4

= S o 2
r ‘.,\_ Aer‘onQUTiCG Mil“’ar‘e »—-W—-m————/s" "

_—



Gestione operativa dei modelli di
previsione del moto ondoso

T.Col. Antonio Vocino

Capo Sezione Modelli NWP

COMET, Italian Air Force Meteorological Centre
Pratica di Mare (Rome, Italy)

e-mail: antonio.vocino@aeronautica.difesa.it




Sommario

* Servizi operativi di Meteorologia Marina
forniti dall’A.M.

e Suites operative dei modelli atmosferici e marini
* Infrastruttura ICT

e Attivita di sviluppo correnti e piani futuri




Servizi Operativi (1)

« Marine and weather watch/nowcasting/forecasting over
Mediterranean sea (operated by Forecasting Division)
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Servizi Operativi (2

 Marine and weather watch over Italian seas and coasts:
emission of gale warnings (by Forecasting Division)

Avvisi di burrasca

Persapeme di piu’

Avviso del 17-05-2012 09:00 UTC

Legenda

Nassun Avviso

Avvisi per temporall Bokati e/o vants

forza 7 (28-33 nodi)
Avvisi per temporali diffusi e/o vento

forza & (34-40 nodi) & oltra

Simboli di allerta

L Vento forza 7 (28-33 ned)
% WVento forza 8 (24-40 nodi) e oltre

‘f Temporali sckati e/ difusi

Uttimo Avviso di Burrasca

WHIYE0 LIIB 170900 FM: CHNMCA TO: MARISTAT /MARICOGECAP (D IHHSICPT) -GALE ISSUED AT 0SOVUTC ON MAY 17
GALE NORTHWESTERLY FORCE NINE OVER CENTRAL ADRIATIC SEA. SOUTHERN ADRIATIC SEA. JONIAN SEA AND CONCERNING
COASTAL REGIONS. GALE GRADUALLY WEAKENING TO FORCE EIGHT OVER CENTRAL ADRIATIC SEA AND CONGCERNING
COASTAL REGIONS. GALE NORTHWESTERLY FORCE SEVEN OVER CENTRAL TYRRHENIAN SEA EAST SIDE. SICILY STRAIT AND
OTRANTO CHANNEL. COASTAL REGIONS AFFECTED: CAMPANIA. GALE NORTHWESTERLY FORCE EIGHT OVER SOUTHERN
TYRAHENIAN SEA EAST SIDE, MESSINA STRAIT AND CONCERNING COASTAL REGIONS. ISOLATED THUNDERSTORMS WITH
LOCAL GUSTS EXPECTED OVER SOUTHERN ADRIATIC SEA AND NORTHERN JONIAN SEA. -




Altre Operazioni Meteo-Marine-Ocean.

« Distribution of Italian Buoy data (RON by ISPRA et al.) and ship-
based atmospheric / oceanographic observations (e.g .CNR-Urania
In the past) in standard WMO BUFR format over GTS in near real-
time

« Collection of atmospheric and marine data from coastal stations in
near real-time (ISPRA)

« Collection of Oceanographic data and products made available by
cooperating Institutes (INGV, ISPRA, OGS, JRC)

« Support to the Civil Protection Department (e.g. joint activity with
INGV on tsunami watch system for Mediterranean sea, making use
of GTS infrastructure provided by Italian Met. Service)
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Telecommunication and Data Traffic
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Numerical Weather Prediction Branch

DatarAssimilation

NUmerncalriviodelling

NWP
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Operational Numerical Weather Prediction System
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Operational NWP model: COSMO
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300w

20°wW

COSMO-ME
(7 km)
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40°W 30°wW

10°W 0° 10°E 20°E 30°E

Domain size 779 x 401

Grid spacing 0.0625 (7 km)
Number of layers / top 40/ ~22 km
Time step 40 s

Forecast range 72 hrs

Initial time of model run 00/06/12/18 UTC
Lateral bound. condit. IFS

L.B.C. update freq. 3 hrs

Initial state Interpol. LETKF
Initialization None

External analysis

T,u,v, qv,ps, snow mask

Special features

Filtered topography

Status

Operational




COSMO-IT

(2 . 8 km Domain size 542 x 604

o = S : N Grid spacing 0.025 (2.8 km)
Number of layers / top 65/ ~22 km
Time step and scheme 25s
Forecast range 24 hrs
Initial time of model run 00/22 UTC
Lateral bound. condit. COSMO-ME
L.B.C. update frequency 1hr
Initial state Nudging
Initialization None
External analysis None
Special features Filtered topography
Status Operational
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COSMO-DRIVEN WAVE MODELS - NETTUNO

) Modello Nettuno - risoluzione ad 1/60 di grado
17 Maggio 2012 00UTC Forecast T+3 VT: Giovedi 17 Maggio 2012 03UTC COSMO-IT 16 Maggio 2012 12UTC Forecast T+6 VT: Mercoledi 16 Maggio 2012 18UTC
Altezza onda significativa (metri) + direzione media Altezza onda significativa (metri) + direzione media
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NWP operational suites running at COMET

L
asks: WS 00000

ma
T Cosmo [ 00— RUNDATE= . 20160407
Manutenzione |-
Interpolazione_BC D{ Contrallo_BC ®DTDE 03 to 0&03 by 00:05

1 trovate_nuove_BC
[ECM_TO_COSMI]) -
5
POST_PROC|3 -
SEND |-
fzjm.--

7 max_tasks: 55 O2IOD
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(R -
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CLUSTER PORDOI
(the past...)



ReSIA — Information Technology Support Unit

SYSTEMS AND WEB
DEVELOPMENT SECTION SYSTEM MONITORING AND

MANAGEMENT SECTION

(managing 19 meteo web sites)

24/7 OPERATIONS AND
MANAGEMENT SERVICE SECTION

COMMUNICATIONAND IT

SECURITY SECTION HPC PLATFORM SECTION
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The future: new HPCF environment
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51x DL380 G9 Computing Nodes
2x DL380 G9 Management Nodes
(2x12 Haswell cores - 64 GB)

1x MSA2040 DAS

6x Infiniband 36p FDR switches
102x Kepler K80 GPUs (24 GB)
(204 GPU units = 500K GPU cores)
9 TB RAM

190 TFLOPS peak

308 TFLOPS peak (BOOST)
- #300 TOP500 world

- #5in Italy



New HPCF - 1/0 subsystem

4x AS12 1410 2x 16/24p 10Gbps switch

+ ; 4x AS12 1+10 w/ 40 TB

- 160 TB RAW

| axas121410 |
i
L B8
oot i | 2x 16p 10 Gbps switches
T

4x Infiband Router2 nodes
PANFS + NFS over Infiniband QDR

niocmasereice | 6.0 GB/s sustained READ
6.4 GB/s sustained WRITE

1140 Gbps QSFP
QDR/DDR coble

Pordoi IB DDR switches ‘r——_—'__.
New GPU |B FDR switches
3x 40 Gbps QSFP

QDR/FDR coble
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Progresses on Data Assimilation

Optimal Interpolation (OI) 3D-VAR* Local Ensemble Trasform Kalman Filter (LETKF)
1999 2002 2011 * 3D-VAR: 3 Dimensional Variational
Assimilation

Ensemble Data Assimilation System (LETKF)

Model Forecast Step

= Background Forecasts + Observations .
R

Analysis Step

Initial conditions time ‘ %
P

Initial conditions time Background Forecasts

Competitive alternative to variational methods providing “optimal” analysis errors estimates for ensemble forec.

ool
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Ensemble Prediction System

Analysis Step Analysis Step
—————————— - '
BG Forecast Step BG Forecasts ——— P -cme e v
- _— —_-_.__- -_-——_ —————— -
— \
iC ‘ '
time
COMET-LETKF
ANALYSIS
COSMO-ME EPS (running since july 2013) R COSMO-ME EPS
IC and BC: initial conditions are derived every 6 hours from the COMET-LETKF system. N G alaar e o
Lateral boundaries conditions are from IFS deterministic run perturbed using ECMWF-EPS
Model error: stochastics physics perturbation tendencies is switched on from 1 May 2014
Forecast range: the 40+1 COSMO forecast members will run up to 72 hours at 00/12 UTC
NETTUNO EPS (In cooperation with ISMAR-CNR of Venice)
NETTUNO is a high resolution local scale wave forecast system operational in the
Mediterranean Sea based on the COSMO-ME and WAM models s
The sea state probabilistic forecast is obtained driving the wave model using the NETTUNO-EPS
hourly COSMO-ME EPS wind forecast members | || [
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COSMO-ME EPS

T@500hPa
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BIAS

N E TTU N O E P S Courtesy of P. Pezzutto (ISMAR-CNR)
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