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CMEMS IBI-MFC:

il April 30 2018
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http://marine.copernicus.eu/global-monitoring-forecasting-center-glo-mfc/
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~CMEMS IBI-MFC:

Delivered products

IBI Products disseminated to end-users through CMEMS web catalogue:

h o .
Near Real Time Forecast (1/36°) Multi-year (1/12°) (2002-2014)
(2012-Today) TEMP, SAL,U,V & SSH

TEMP, SAL, U, V & SSH IBI_ REANALYSIS PHYS 005 002
dataset-ibi-reanalysis-phys-005-002-hourly-regulargrid

IBI_ANALYSIS_FORECAST_PHYS_005_001 dataset-ibi-reanalysis-phys-005-002- -regulargrid

dataset-ibi-analysis-forecast-phys-005-001-hourly dataset-ibi-reanalysis-phys-005-002- -regulargrid

dataset-ibi-analysis-forecast-phys-005-001- dataset-ibi-reanalysis-phys-005-002- -nativegrid

Primary production & Euphotic depth
IBI_ REANALYSIS_BIO_005 003

Primary production & Euphotic depth

IBI_ANALYSIS_FORECAST_BIO_005_004 dataset-ibi-reanalysis-bio-005-003- -regulargrid
dataset-ibi-analysis-forecast-bio-005-004- dataset-ibi-reanalysis-bio-005-003- -nativegrid
VPED, VHMO_SW1, VIM02, VIM10, VTPK, VMDR, VPED, VHMO_SW1, VTMO02, VTM10, VTPK, VMDR,
VHMO_SW2, VTMOL_SW2, VTMO1_SW1, VHMO_ SW2, VTMOL_ SW2, VIMOL SWL.
VMDR_SW2, VMDR_SW1, VTMO1_WW, VMDR_WW, VMDR_SW2, VMDR_SW1, VTMO1_WW, VMDR_WW,
VHMO_WW, VSDY, VSDX, VHMO VHMO_WW, VSDY, VSDX, VHMO
IBI_ANALYSIS_FORECAST WAV_005_005 Bl REANALYSIS_ WAV 005_006

dataset-ibi-analysis-forecast-wav-005-005-hourly dataset-ibi-reanalysis-wav-005-006-hourly

Sotillo et al. 2015: The MyOcean IBl Ocean Forecast and Reanalysis Systems: operational products and roadmap to the
future Copernicus Service. J of. Op. Oc., Vol. 8, Iss. 1
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‘Behind the IBI-MFC:

PHY component

IBI NEMO v3.6 is a 3D baroclinic model that:

=Solves Navier-Stockes equations in geopotential

coordinates under hydrostatic and Boussinesq s
approximations. 19.21
=Solves high-frequency shelf processes -
=Horizontal Resolution: 1/36° (= 2 km) |16 a1
=\ertical Resolution: 50 z-coord levels o
=|BI Grid size 1093 x 1894 x 50 = 1.035e08 grid points j o017
=Composite Bathymetry from ETOPO 2 & GEBCO 113.61

=Tidal forcing at OBC & tidal astronomic potential

(11 harmonics from FES2004 and TPXO7.1 tidal models
solutions)

=Run daily forecast + 2 weekly hindcasts (Mon & Wed)
with spectral nudging (Data Assimilation from April

2018) Sea Surface Temperature (23/11/16).
IBI_ANALYSIS FORECAST PHYS 005 001

12.20

10.80

9.40

8.00
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‘Behind the IBI-MFC:

BIO component

* New IBI-NRT-BIO forecast service in V3 (April 2017).
 PISCES model v3.6

« High resolution (1/36° - 50lev) biogeochemical forecast
(+7D), updated weekly (on Thu).

 PISCES 3.6 Application:

— 24 state variables. Delivers chlorophyll, oxygen, 50
iron, nitrate, ammonium, phosphate, silicate, net

primary production and the euphotic zone depth,... 45 I
H 0.2
The IBI BIO-Team: Mercator
Ocean-Marine Institute-PdE 0.1
Sci Development: MO
0.05

Qualification: M| & PdE
Transition into operations: MO & PdE
Production & validation: PdE

-10 0 10

2014 Annual average chlorophyll.
IBI_ANALYSIS FORECAST_BIO_005_004 only
delivered for the IBI service domain (in red).

11" RES Users’ Meeting Bl (ooermicus Santiago de Compostela, 28" September 2017




‘Behind the IBI-MFC:

WAV component

Significant wave height 2015052500
* New IBI-NRT-WAV forecast service in V3 (April 2017). & - & .
«  MFWAM model code used as base. ) L%, -
« 10Km resolution. i 3 “

« Spectral resolution 24 directions and 30 frequencies
(start at 0.035Hz).

« Runtwice a day, 5 day forecast on daily basis.

» Product contains the usual wave variables, including
swell and wind wave separation.

« Additionally, wave inputs for phy-wav coupling: 0
computation of Stoke Dirift.

b4
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[ Altimeter Ja-2 &
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The IBI WAV-Team: MF-AEMET-PdE
Sci Development: MF & AEMET
Qualification: MF, AEMET & PdE
Transition into operations: AEMET & PdE
Production & validation: PdE
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Operational Ocean Forecasting Systems (OOFSs) Em— :]

I_) Tools to support decision-making A

I—) Multi-parameter skill assessment: essential!

L,

NARVAL

North
Atlantic
Regional
VALidation

7 7/7 RES Users’ Meeting PR Frameviork Progral l e

1.- QUID (QUality Information Document)
http://marine.copernicus.eu/documents/QUID/CMEMS-IBI-QUID-005-001.pdf
2.- CMEMS validation website (updated on a quarterly basis):

http://marine.copernicus.eu/web/103-validation-statistics.php

3.- Scientific Validation (Projects, Research papers, etc...)

Sotillo et al., 2016: “The MyOcean IBl Ocean Forecast and Reanalysis Systems:
Operational products and roadmap to the future Copernicus Service

Aznar et al., 2016: “Strengths and weaknesses of the Copernicus forecasted and
reanalyzed solutions for the Iberia-Biscay-Ireland (IBI) waters”

Lorente et al., 2016: «Ocean model skill assessment in the NW Mediterranean using

multi-sensor data”

Santiago de Compostela, 28" September 2017




External inputs

3h Atmospheric forcings:
PHY&BIO: T2m, Wind 10m, D2m, Atm.
pressure, Solar & Infrared radiations.

WAV: Wind 10m.

Daily Open Boundary Conditions
PHY:SSH, T, S, U, V.

BIO: Si, Fe, PO4, 02, NH4, Chl, Alk,...
WAV: wave energy spectra.

33 Rivers:

discharge -Observations

-Model

CMEMS -Climatology

PHY/BIO/WAV
Global models

17" RES Users’ Meeting : F":‘h‘ee:g'ﬂkzg?‘é?fff‘.r:@995“@.5 Santiago de Compostela, 28" September 2017




-

HPC resources for IBI-MFC

* Use of CESGA Finis Terrae Il machine: 328 Tflops, 7712 cores, 44.8 TB RAM, 1.5 PB
Disk.

* Noticeable upgrade of operational services at V3: Increase of HPC resources to
face IBI V3 upgrade.

V2 V3
Nodes > — Increment in the
(24 cores) . 51 (44 PHY/BIO + 7 WAV) number of nodes (+8)
43
° — Increment in outputs
Output S 197G(PHY) 61G(BIO) 1G(WAV) size.
24G(PHY)
— Huge increment in the
. o temporary disk space
Disk space =+ 1.8T(PHY)!! 244G(BIO) 1G(WAV) for PHY run (hourly 3D
for run 224G(PHY) products).

17" RES Users’ Meeting i;?:;%‘-ﬁfnﬁfizﬁ'fm:Q?OQK”@US Santiago de Compostela, 28" September 2017




IBERIA-BISCAY-IRELAND
REGIONAL SEAS

IBI-MFC

il April 30 2018

=
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SUN

PHY-HC-SAM
kill res

WAN-FC-00H | WANV-FC-O0H | WAV-FC-O0H | 'WIW-FC-00H] WAW-FC-00H | WAV-FC-00H | 'WIlV-FC-00H

ol el s L s s el e s
o o

kil res kil res: Jeill ress Jeill et il s kill res: kill res il s kill res lill e kill res kill res: kill Fees
BiO-FC-FRE
kil res
Y- HC-SAM
BI0-HC-SAM
eill e WWAN-FC-10H | WAN-FC-LH | WAV-FC-LM | WlV-FC-13H] WAV-FC- 18 | WAV-FC-1HH | Wiliv-FC-12H
killl res. il s kill res kill res kill res kill res kill res
SMULACION RESERVA  DURACION APROX. LANZANMENTO FRECUIENCIA
PHY-FC-FRE PHY-FC-FRE 115min EANLTC diaria RESERVA DiA SEMANA HORA INICID NUM NODOS: HORA LIMITE
PHY-HC-SAM Mon  PHY-HC-SAM 130miin GE00UTT semanal Mon PHY-FC-FRE all =i T L] LWV, D 5000, B: NGO 1= 18:00UTC
[PRY-HC-SAM Wed  PHI-HC-SAM 130min 1800UTC semanal 'Wed PHY-HC-SAM Man Q2-SUTC o -
B0-HC-SAM PHY-HC-SAM 160 19:30UTC semanal Wed PHY-HC-SAM Wed 1350UTC & -
BIO-FC-FRE PHY-FC-FRE Aimin 11-300TC semana Thy WAN-FC-00M all E-SOUTC 7 1E00LTE
WAV-FC-O0H  \WA-FC-00H 30min OFS0UTC diaria WAV-FC-1IM all HXWTC 7 ZRSAITC
WAV-FC-LE  WAV-FC-10W Blmin HAWTC diaria

Co-funded by
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Operational suites: PHY forecast

Contract IBI-MFG
Untl April 30 2018

IBI_cron_launcherPHY-FC-FRE.job IBI_datelist_generation.job

A\

IBI_sisifo.job IBI_identificador_reservanodos.job

lBI—Start—PHY_'_F_C'FRE‘JOb IBI_cpfixfilesNEMO.job IBI_prepforcing_river.job

IBI_NEMOpred_PHY-FC-FRE.job —

IBI_N EMOpost_rest.art.job IBI_cpforcingNEMO.job IBI_prepforcing_tides.job
IBI_NEMOpost.job

IBI_genPHYprod.job IBI_preprestartPHY.job IBI_prepforcing_obcPHY.job
II_PHYprod_NCttributes.job
IBI_mergePHYprod.job
IBI_NEMOpost_hm_3D.job
IBngenPHYprod__hm=3D.job
IBI_PHYprod_Ncattributes_hm_3D.job
IBI_mergePHYprod_hm_3D.job

IBI_disseminator.job To Catalog Manager

IBI_store.job To Archive Manager
OK

IBI_prepforcing_atmos.job

IBI_IBlpred_cleaning2recover.job IBI_IBlpred_cleaning.job

IBI_OnlineVAL.job To NARVAL Op Suite

17" RES Users’ Meeting i g ‘CSQQV”iCH?E Santiago de Compostela, 28" September 2017

IBI_IBIgen_inc_control.job




-

étional suites: PHY hindcast

IBI_datelist_generation.job

IBI_sisifo.job IBI_identificador_reservanodos.job
| : |
L[]
IBI_NEMOSAMpost.job
IBI_ NEMOSAMpost_restart.job
IBI_genPHYprod.job IBI_NEMOSAMrun.job
IBI_PHYprod_NCattributes.job
IBI_mergePHYprod.job
IBI_disseminator.job ) Aar : To SAM2 suite
. (system_NEMOSAM.ksh)

IBI_store.job

IBI_IBlpred_cleaning2recover.job

: i;'f:;i";“k"i:i'f,:‘,:*:@p?m@?‘v Santiago de Compostela, 28" September 2017



— e

_Operational suites: pre-processes

ECMWEF atmospheric files.

- 88files (11x8 days) -» 88 jobs.

- Each preprocess job in a different core (88 cores/24 = 4 nodes).

- RHfrom T dewpoint and T 2m. I
- Units changed.

- Total precipitation by adding convective & stratiform.

- Variables renaming.

- Interpolation to 1/12°.

- Vector rotation at higher latitudes.

Global PHY (and BIO) OBCs and river discharges.
- Files renaming.
- Variables separation.

Preparation of model configuration files:

- Namelists for NEMO (and PISCES) models.

- xml files for XIOS 10 manager for NEMO (outputs writing
frequency, files naming, variables, etc.).

Co-funded by
the Horizon 2020

. Framework Progr:

e ZDEZ,T;*:Q?O@K”@US Santiago de Compostela, 28" September 2017
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- Partition in Finis Terrae Il (CESGA) for IBI-MFC.
- Week schedule for nodes reservation used in OP.

PHY & BIO:
- 1032 cores.
- 43 nodes (24 tasks per node).
- 990 cores for model (NEMO or NEMO-PISCES).
- Model domain divided in 30x50 subdomains (510
not modeled since over land).
- 42 cores for XIOS IO manager.
YA\
- 144 cores.
- 6 nodes (24 tasks per node).

17" RES Users’ Meeting
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~Us e e
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REGIONAL SEAS 55
MFC _i
Fi
il

Operational suites: post-processes

Copying of 990 (one from each processor) IC (restart) files for next launch.

-Splitting variables.
-Converting to short type.
-Defining missing value.

- (18 vars daily + 14 3D hourly) x 6 days = 192 jobs
- Run simultaneously in 108 cores (5 nodes)

Interpolating from 1/36° model
native grid to 1/36° regular IBI grid.
Modifying netcdf attributes.

-14 vars x 6 days = 84 jobs
-Run simultaneously in 84 cores (4 nodes)

- Saving files.
- Copying outputs to dissemination machine.

Co-funded by
the Horizon 2020

Framework Progr:
v

et enne @pﬁ?mi@s Santiago de Compostela, 28" September 2017
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< REGIONAL SEAS
x MFC =7

IBI-MFC
il April 30 2018

a,
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O*b

W

Wed Tue Wed Mon :rue Wed

@ FC1 FC2 FC3 FC4 FC5
HG FC1 FC2 FC3 FC4 FC5

: Temporal online availability
ljg FC1 FC2 FC3 FC4 FC5

: (from daily up to one week)
HEX FC1 FC2 FC3 FC4 FC5 = Temporal online availability

' (weekly) H .
HC FC1 FC2 FC3 FC4 FC5 Final online availabilty 2 hindcasts:
Dally HC FC1 FC2 FC3 FC4 FC5 (historical series)
forecast B - ™ ' - a) On Wed (TO): from
e Ho rFo1 Fo2 Fo3 Foe s ]
ChE HG FC1 FC2 FC3 FB4 FCS previous Wed (T-7) to
HE FC1 FC2 Fga FC4  FG5 Tue (T—l)
HC FC1 ng FC3 FG4 FC5
i BB e o - b) Next Mon: same
FC1 Fg2 FC3 FC4 FCS K . but now
: - week as in a) bu

Fc2 FC3 FC4 FCS with the best global
ocean OBCs available.

HC :

: HC
J I: [ ]; ......................... > Cata[og
AN AN AN
3 e /
— '
Nudged
analysis

Co-funded by

? i;?:;:‘-';?r;:;zﬁ'a:‘.r:@p?f”@?‘ Santiago de Compostela, 28" September 2017

17" RES Users’ Meeting




cLIBI-MFC
il April 30 2018

D+8 D+9

L >

Temporal online availability
(weekly)
Final online availability

(historical series) 1 h | n d CaSt .

- On Wed (TO): from
previous Wed (T-7) to
Tue (T-1)

.....

EE LI
R L L L L.

> Catalog

Co-funded by
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IBERIA-BISCAY-IRELAND
REGIONAL SEAS

ntract IB-MFC
il April 30 2018

00H o HC e FC 1 s FC2 mamm FC3 mm FC4 mm FC5 el
=
12H l.— FC1 e FC2 mm FC3 mm FC4 mm FCS mmmmml>-

HC FC1 FC2 FC3 FC4 FC5

- FC1 FC2 FC3 FC4 FC5

HC FC1 FC2 FC3 FC4 FC5

- FC1 FC2 FC3 FC4 FC8

HC FC1 FC2 FC3 FC4 FC5

. —— 1 hindcast day from each
Bed rcil |lre2 resl Fe4l  [Fes forecast (1St day of
. Fc1l  [Fcel  |Feel  (Fe4  [Ees Simu|ati0n).

HC FC1 FC2 FC3 FC4 FC8

. FC1 FC2 FC3 FC4 FC5

" HC FC1 FC2 FES FC4 FC5
FC1 FC2 FC3 FC4 FC5

PG slasazsnennaamaed

1 ﬁﬁaﬁﬁi. .............................. > Catalog

HC
—_—

[ He He | [Hel |

HC
. T W e

Co-funded by

the Horizon 2020 g
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HPC resources for IBI-MFC

ntract IB-MFC
il April 30 2018

‘ Computing time (min)

Wed
180 Mon & 3
Dail
160 y Wed
20
140
Thu
120 2
100 60
. 20
80 Twice
60 a day
40
20 4
0
PHY forecast WAV forecast PHY hindcast BIO hindcast BIO forecast
(2,3h) (0,6h) (2,3h) (2,8h) (1,6h)
M pre-proc  E model post-proc M dissemination M storage

Co-funded by
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HPC resources for I1BI-MFC:

dissemination

How to download CMEMS products?

- Register at marine.copernicus.eu.
- 3 options:
- Subsetter (HTTP protocol, subset the files).
- Direct Get File (HTTP protocol, save file as is).
- CMEMS FTP (standard FTP protocol, save file as is).

Virtual machines

puertos2.cesga.es
test-puertos2.cesga.es puertos.cesga.es

For operational suite.
For new products MOTU (Web Server). - For double dissemination
dissemination testing (i.e., THREDDS (for PdE use). (1 month) when a new

3D hourly prOdUCtS)' M-FTP (CMEMS FTP Server) version is updated_
Same as OP machine.




Incidents/Problems/PSO
Status of the period (from 1/5/2016 to 31/03/2017)

How many have
been raised?

How long did they | How many are still

Incidents 6
Problems 0
Planned Service 3
Outages

take? [meanin days] open?
1 0
0 0
1 (<8h) 0

A

Causes (1t May 2015 - 315t March 2016)

B hardware failure
(dissemination machine)

Causes (1%t May 2016 - 31t March 2017)

B hardware failure
(dissemination machine)
@ hardware failure

/
E hardware failure (production machine)
(production machine) O hardware maintenance
O hardware maintenance (?SO) o
(PSO) | dissemination software
(MOTU)
ﬁ P S

201

=] =1 =] =1 S
& ] w ~ =~

17" RES Users’ Meeting
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— IBI-MFC systems performance

Products
Status of the period (1/5/2016 to 31/03/2017)

Availability: Timeliness: How many Are some of your
% Availability of %Products ready for questions from products

download download T distributed by

mechanisms another service?

SUB-DGF/WMS/MFTP
99.83/99.92/99.95

e Questions from users related to:

98.81 4 No

v’ Problems with data download (metadata info through
subsetter interface).

v’ Request of variables not distributed.
v’ Problem with postprocessed data (BIO)

Co-funded by
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IBI MFC I\/Ionltorlng Tools: Availability of

servers & Timeliness of products

— Monitoring IBI PU/DU server & Services (01-05-2016 to 31-04-2017)

“Intelligent” Check Frequency: time freq varies to avoid server saturation
(Server/services 3min; Data storage avail 0.5h; System load 3min)

Host State Breakdowns:

NAGIOS checks:
State | Type/Reason | Time | % Total Time | % Known Time | -httpd

Unscheduled 333d 23h 54m 505 99.999% 99.999%

IBI Diss machine
availability

Scheduled

0d Oh Om Os 0.000% 0.000%
o o300 20n sam s lonoow% ____Jossoon | -thredds

Unscheduled 0dOh5m10s  0.001% 0.001%
Scheduled 0d 0h Om Os 0.000% 0.000% .
(puertos.cesga.es) o Jogonsm0s _Jooot% ____Jooorn ] -misgw
Unscheduled 0d 0h Om Os 0.000% 0.000%
UNREACHABLE T 1[0 0d 0h Om Os 0.000% 0.000% -
system load
Nagios Not Running Od Oh Om Os 0.000%
Undetermined  Insufficient Data  0dOhOmOs  0.000% -data stora ge
Total 0d 0h Om Os 0.000%
All Total 334d Oh Om Os 100.000% 100.000% _data availa bility
.
State Breakdowns For Host Services:
—mm % Time Undetermined
MFTP Service Up === 99 m% R.963% 0.000%
/data _- 0.000%
) LOAD _- 0.000%
WMS Service Up === 1, 99.918% (99.918% 0.000%
misgw 0.000%
MISGW Service Up / thredds _- 0.000%
Average [EEETACRELS | 0.000% (0.000%) | 0.258% (0258%) [IEA

(SUB/DGF)
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#oX\  IBI-MFC systems performance:
ey Monitoring tool

New monitoring tool IB
From NAGIOS to S Icinga
Much-needed dashboard to S St Host, Services &

compile 1Bl monitoring Resources Monitoring
metrics and performance Tool

indicators.

{9 - B icinga2-influxdb-host ¢ Zmox 3 Qlaéhows £

Need to control: Grafan.a
Diss. machine load & Open source metric,
availability. - | analytics & visualizationy
Services up (MFTP, WMS, o A o L SUtE”
MISGW, THREDDS) N . T
Storage capability.

Status of 6 different

simulations.

Availability of inputs (BCs,

rivers, atm forcings, DA) o
& validation sources. e -
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CMEMS
IBERIA-BISCAY-IRELAND
REGIONAL SEAS
MFC

tract 1BI-MFC
il April 30 2018

The IBI-MFC Team

Mediterranean Outflow Water:
IBI-MFC Sea Salinity at 1000 m depth (psu)

(11/08/2015)

Summer upwelling conditions:
IBI-MFC Sea Surface Temperature (°C)

(11/08/2015)
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