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THE MOHID OPERATIONAL FORECASTING SYSTEM AT
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MeteoGalicia

Inicio | Accesbiidade | Mapa web | Suxestidns | Atencin 6 usuario | Contactar
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Galician Weather Service since 2002

Our core activities are:

= Numerical forecasts for
atmosphere, ocean and air
quality

=  Weather and climate Monitoring

= End user services

= Active participation in research
projects

= Colaboration with several
institutes to improve observation
network, highlighting
colaboration with INTECMAR
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Observational Network

(INTECMAR & MeteoGalicia)

Galicia has an observational network comprising:

* Ocean-Meteorological buoys ( MeteoGalicia/ INTECMAR )
e CTD Stations (INTECMAR)

Also :

* Wave Buoys (MeteoGalicia/ INTECMAR /Puertos del Estado
 HF Radars
 Tide Gauges

* Flow Stations

* Meteorological Stations
 Weather Radar
 Weekly Radiosonde
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MeteoGalicia Forecast System

Global scale Regional scale Local scale
Applications in rias and harbours

—) —)

MyOcean Global Atmosphere WRF Hydrodynamic MOHID
GFES Hydrodynamics ROMS
Hydrology SWAT

For an efficient answer :

= Several models are run at regional to local scale, routinely providing predictions for atmospheric and
oceanic variables along the Galician coast, including the rias and harbours of greatest interest.

= To run these numerical models, the computational resources offered by AMTEGA and CESGA are used. In
this context, the Galician High Performance Cluster “Finisterrae2” (FT2) is key to assume the ever increasing
computational costs.

CESGA - Centro de Supercomputacion da Galiza
AMTEGA - Agencia para la Modernizacion Tecnoldgica de Galicia
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Hydrodynamic Forecast :

WRF 12 & 4 Km WRF 12km

Atmospheric model
4 forecast days ROMS 2km

wind WRF 4km

temperature

precipitation
radiation
Humidity

ROMS 2 km &

MOHID 0.3 Km

Hydrodynamic model L
4 — 3 forecast days
3DUV —_'R
temperature

salinity - o

SWAT '

Hydrological model
4 forecast days
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MOMHID Operational Forecast in Present

ROMS
Velocidade Superficial (m/s) 2019-06-03 00:00Z

= perfeal (mis) 2018.06-03 00:002__ Local Model: MOHID
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Forecast: 3 days

4 grids at 300m + 2 grids at 50m:
Artabro, Noia/Muros, Arousa,
Vigo/Pontevedra & Harbors:
Langosteira, Coruna

~ 1

MOHID
Velocidade Superficial (m/s) 2019-06-03 00:00Z

[
04 0.5 0.6 0.7 0.8
nsteoGalic ) Xurs ge Gall

MOHID
Velocidade Superficial (m/s) §019-06-08 00:00Z

= Dx=300m/ DT=30s
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= Dx=50m, DT=15

=  Qcean forcing — Roms 2km/DT=900s
Nx =400, Ny =475, Nz =41
Tidal - OSU Topex/Poseidon

= Meteo Forcing — WRF 4km

= Rivers — SWAT model
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MOMHID Pre-Operational Forecast in Present

RUN performed in FT2 (CESGA) with 24 procs

ROMS
Velocidade Superficial (m/s) 2019-06-03 00:00Z2

MOHID
Velocidade Superficial (m/s) 2019-06-03 00:00Z
e T b

. Local Model: MOHID
e St

parallel mode (MPI)

» Forecast: 4 days

= 2 grids at 300m + 2 grids at 50m:
Artabro, Rias Baixas & Harbors:
Langosteira, Coruia

01 0.z 0.3 0.4 0.5 0.6 0.7 08 0.8

MesenGalicia. - Nureade Gal

= Dx=300m, DT =30s

=  Dx=50m, DT=15

*  Qcean forcing — Roms 2km/DT=900s
Nx =400, Ny =475, Nz=41
Tidal - OSU Topex/Poseidon

» Meteo Forcing — WRF 4km

= Rivers — SWAT model

AR
Rias Baixas
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MOMHID Operational Forecast Improvements in
the Near Future

RUN performed in FT2 (CESGA) with 24 procs

Jan. ohg??(;?é f?:lg(r)og%ioooo North Altantic Chlorophyll Concentration from Satellite observations U pgra d € t h € R las Ba Ixas m Od el by
' % b (daily average) Reprocessed L4 (ESA-CCI): monthly and 8-days inCO rpo rating a biogeochemical module
' Productid: OCEANCOLOUR_ATL_CHL _L4_REP_OBSERVATIONS_009_091 . .
2.25 Dataset: dataset-oc-atl-chl-multi_cci-l4-chl_1km_8days-rep-v02 Ca p a b | e to p re d I Ct t h e m a l n
el Variable: mass_concentration_of chlorophyll_a_in_sea_water b i O ge O C h e m i C a I p ro p e rt i e S .
o Units: mi_lggram Time: [2016-01-09 v |00:00:00.000Z ¥ | Elevation: | " - DO ma | n: 305 X 2 3 2
175 f . .
2 * Horizontal resolution: 400m
o = Vertical resolution: 12 sigma layers
N up to 20 m + 63 Cartesian
§ 1.667 oy .
15 o Boundary conditions :
o = =  WRF 4 km MeteoGalicia
050 }%* =  SWAT MeteoGalicia (flow, nutrients,
- organic matter, sediments)
il... = Qcean: Hydrodynamics (ROMS
00

MeteoGalicia) and biogeochemistry
(CMEMS 1Bl Bio)

This improvement are made in the scope of MYCOAST project

. ) \/uueneg S /\
Collaboration with HIDROMOD Atlantic Area I /\/lyCoast
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Future improvements of the MOHID

Operational Forecast System
FT2 (CESGA)

Only: 1 DOMAIN along the coast with 300 meters of resolution

Others:

® Increasing Atmospheric boundary condition
(WRF MODEL) to 1 km

= Improvement rivers discharges (SWAT model)

Santiago de
Compostela

The main DIFFICULTIES to these improvements:
=  Computational Costs
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Data Dissemination

mete_o/qallcla

Model data and observations are

i.meteogalicia.es/web/modelos/threddsindex.action

I~ C" L," meteosix visor

distributed by: WEB based access and 5 o

PREDICION ' OBSERVACION | CLIMA | MODELOS NUMERICOS

f& Personalizar paxina 2 Mapa web OEnvio de Suxestidns

MA1s

THREDDS server

(-\ Servidor THREDDS - MeteoGalicia

Que & THREDDS?

File Edit View History Bookmarks Tools Help

@ ve

@ ‘ http://mandeo.meteogalicia.es/thredds/catalog/modelos/mohid/baroclinaNX/arousa/20110308/catalog.htmi?data

O servidor THREDDS (Thematic Realtime Environmental Distributed Dats Service) € unha ferraments de conectividade
entre proveedores de datos centificos & posibles usuarios finsis.

|M Gmail - Recib... @ | # EASYCO | Eur... @ [o) Untitled Docu... & | ] MeteoGalici
MeteoGalicia TDS

. 3 [o) httpy//..cia.es/ & ‘@ Catalog Servi... @ ‘ﬂﬁjo,nicciona_“ i [s| Facultad Cien... &1 | 9 v O servidor baséase na xerscidn dindmica de cstélogos en formato xml & través dos cales proporcidnanse ligazéns de
acceso mediante diferentesprotocolos 35 diferentes coleccions e canxuntos de datos. Asf pois,  travésde esta feramenta

MeteoGalicia TDS permitese o acceso publico 20s datos de predicién numérica que s= xeran operativaments en MetzoGalica.

THREDDS Data Server Servidor THREDDS de MeteoGalicia
Subscricién en lista de correo

A través desta lists de correo, informarase dos cambios gque s produzan no Thredds de MeteoGalicia. £ un servizo, polo

Catalog http://mandeo.meteogalicia.es/thredds/catalog/imodelos/mohid/baroclinaNX/arousa/20110308/catalog.html

momento, en probas.

Dataset: Saida do 08 do 03 de 2011/Malla de Arousa - Saida do 08 do 03 de 2011 -D+2

Nome:
* Data fype: GRID
 ID: MOHID_AROUSA/20110308/20110308Arousa_d2 linux.nc E=nn
- - ganiz:
Access: Email:*
1 : ) .
2. HTTPServer: Confirme email:*
3.
4. WMS: 1030
5. WCS: 11030
Dates: *Campos obrigatorios.

* 2011-03-09 06:14:12Z (modified)

Viewers:

= Integrated Data Vies

Modelo WRF (Weather Research Forecast)

etCDF files with surface vaniables from WRF model. Model WRF runs operationally tve

2 day initialized at DOUTC and

12UTC, the former runs for 3hours and the later for 84 hours. Three nested domains are configured for 36Km, 12Km and

dhern e

S model varisbles.

+ Consultar o catdlogo

Modelo WRF 3D

M Grib files (NCEP standard) with fo

ted surface and vertical varisbles. Model WRF runs operationally twice s day
initizlized at DOUTC and 12UTC, the former runs for %6hours and the later for 84 hours. Three nested demains are configured

for 36Km, 12Km and 4km reselution

Done FoxyProxy: Deshabilitado @@

Galicia | Localidades | Medio prazo | Maritima | Mareas e lias | Camifios de Santiago | Cortes voz | Adversos | Orto & ocaso | Ultravioleta

Actualizaciéns do Thredds
24/10/2011

Subscricién & lista de correo do
Thredds

Para manterse informado dos cambios
que se produzan no Thredds de
MeteoGzlica pode subscribirse = ests
lista. € un servize, pelo momente, en
probas.

http://www.meteogalicia.es/
http://www.marnaraia.org

% XUNTA
% DE GALICIA


http://www.meteogalicia.es/
http://www.marnaraia.org
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Products where MOHID data is used

Institutions responsible for the management of marine resources
(harbor infrastructures, fisheries and seafood).

Fishing associations and nautical clubs
Authorities responsible for water quality control
Institutions responsible for maritime safety

Research and technology centers (universities, research centers,
technology companies)

Society in general

APl y Mobiles Apps: Meteosix
In scope of European projects, such RAIA, MyCOAST, COCKLES
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Predictions: Associations and Harbours

3 hours forecasts

More accuracy

Available in the web and via email
(in pdf)

]
%9 XUNTA
DE GALICIA

XUNTA DE GALICIA

Al

MALPICA

(43° 19' 24" -5 48" 24")

METEOGALICIA

Creada o martes, 24 xaneiro 08:00

Castellano | Galego

& Personajffar paxina S Mapa web (_JEnvio de Suxestions

4 INICIO | PREDICION | OBSERVACION | Ciima uméricos | MAts
Gelicia | Localidades | Madio prazo | Meritima | Mareas « lias | Camifos de Santisgo | Cortes voz ACiversos Orto « ocaso | Ultraviolata
Predicion para portos e confrarias
Ver taboa de predicion maritima
& Boia
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Convenio colaboracion
P. de Galicia — MeteoGalicia
11/6/14

24 xaneiro 2012 00:00 | 03:00 | D6:00 | 0900 | 12:00 | 1500 | 18:00 | 21:00
Estado do ceo e R R R R T I T I I e i
Temperatura do aire (°C) 13° 120 13° 13° 13° 13° 13°
Altura significativa (m) 241 | 244 | 244 | 238 | 229 | 221 | 21 198
Direccién do mar
Temperatura da auga (°C)
Periodo da onda 1 11 12 12 1 11 1 11
25 xaneiro 2012 00:00 | 0300 | 06:00 | 09:00 | 12:00 | 15:00 | 18:00 | 21:00
Estado do ceo
Vento Nt VY|
Temperatura do aire (°C) 1z 1= 1z 1= 142 13 17 13
Altura significativa (m) 184 | 171 | 181 | 152 | 153 | 151 | 145 | 135
Direccién do mar
Temperatura da auga (°C)
Periodo da onda 1 10 10 10 10 10 10 10
26 xaneiro 2012 00:00 | 03:00 | D6:00 | 0900 | 12:00 | 15:00 | 18:00 | 21:00
Estado do ceo D e |eD D |0 |9 |9 (a9
Vento N AR E R R R R
Temperatura do aire (°C) 13 13 1z 1= 12 1= 120 1=
Altura significativa (m) 13 154 | 229 | 28 | 318 | 389 | 538 | 577
Direccion do mar
Temperatura da auga (°C)
Periodo da onda 10 10 1 12 12 13 14 15

Wento: 3 dfeccin en gracs mateorsidicos ¢ nived do mar.
Allura significativa {m): afura caracteristica da distribwdion de
Direccion do mar. direcclon media de propagacion de ondaxe.
Periodo g3 ondac periodo pico.

Aviso para navegacion

O datos proporclonados son resufiado da utliizackon dos modelos de
predicion g ondas WaveWatch il @ SWAN 2 do modeio de predicion
meteorloxica WRF.

As horas amosanse en horario UTC.

Para ver mals detalles sobre a operativa e a flablikade 008 modelos e da

prediclon consiiie 3 paxina web: www. meteogalicla.es
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Beach Forecast

Ria de Muros e Noia

{ Praia As Catedrais Muros -
@ Praia da Lanzada P. da Rocha @
® Praia de Riazor P. da Virxe &S
@ Praia da Travesada ﬁ‘n‘ P. da Vouga @ |
@ Praia de Deilan (Este) ]ﬁ‘ P. de Ancoradoiro @
@ Praia de Deilan (Oeste) ﬁ Santlaéﬁ e R P. de Area do Medio @
. Prain.de Lagos (Norte) FI“ “Compostela P.de Arealonga ()
@ Praia dos Frades fiit Jed, P. de Bornalle @
. +
Buscar: ‘ P. de Coido S
P. de Fogareiro @
Forzons: P. de Fontenla @
P. de Larifio ©
P. de Linares (4]
P. de Louro S
P. de Paramean @
P. de Picoba (+)
P. de Portifio @
m P. de Raimundo 4
GOOSIQ Datos de mapa | Términos de uso | Informar de un error de Maps P. de San Francisco ::: -
Praia de Espifieirido €
Por nome: = =
R DATA DE PREDICION martes, 17 de xuno mércores, 18 de xuno xoves, 19 de xuno
Buscar ‘
FRANXA HORARIA Maha Tarde Noite Maia Tarde Noite Mafa Tarde Noite
Mareas: Ribeira '
Y T LI -
martes, 17 de
Hora* Altura
xufio Vento - VAR S | * s S| - \ '\
Babamar 01:45 0,5 m. Probabilidade de ocorrencia
i 5% 5% 5% 5% 5% 5% 5% 10% 40%
Preamar 08:00 3,5m. de chuvia
Baixamar 14:01 0,7 m. MIN MAX MIN MAX
Temperaturas (°C)
Preamar 20:23 3,8m. 18° - 18° -
mércores, 18 de Axitacién do mar @ @ @ ® @ @ @ @®
Hora* Altura
xufio Temperatura da auga (°C) m 16° 16°

Baixamar 02:37 0,6 m. 7
! indice ultravioleta max. “

Preamar 5 . . 3
(B:55) [ Ultima data de actualizacion 17/06/2014 13:32
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XUNTA DE GALICIA
CONSELLERIA DO MAR

Plan CAMGAL ——

00000000000 —

[=] Corrientes Galicia: intensidad (ms)

[ Corrientes Galicia: direccion
[E] corrientes Artabro: intensidad (m/s)

=3 Viento
EJVviento Artabro: direccion
E)Jviento Artabro: intensidad (mis)
E)Viento Rias Baixas: direccion
EDViemo Rias Baixas: intensidad (m/s)
E[Jviento: direccion
EJVviento: intensidad (mis)

(=3 Corrientes.
ElJcorrientes Artabro: direccion
E)M corrientes Artabro: intensidad (m/s)
=] corrientes Muros-Noia: direccion
E[Jcorrientes Muros-Noia: intensidad (m/s)
Elcorrientes Arousa: direccion
Elcorrientes Arousa: intensidad (m/s)
EJcorrientes Vigo-Po: direccion
El[Jcorrientes Vigo-Po: intensidad (mis)
ElM corrientes Galicia: direccion
E)Mcorrientes Galicia: intensidad (m/s)

(] Temperatura del auga

@ (Z] Salinidad

@ (JOnda

(# [_) Temperatura del aire

@ (] Precipitacion

Santiago de
Compostela

. Buscar

AE——

Top6nimo:
42°30°00"N

=

‘Capas Analisis de Riesgos

Profundidad

EBE‘ 00'00"N B
|
|
|

Profundidad: 0 m

| Va!ll om § [ p 250

DEVELOPED BY INTECMAR - Technological Institute for the monitoring of the marine environment
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Simulations of cockle larval
dispersion in Rias Baixas ool
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Leadership: Centro Tecnolégico del Mar
(CETMAR) i B
423
422 - ?;
==
421+ & ’
93 -91.2 -91.1 -19 ~8l.9 ~81.8
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Floodtool

Based on a Qgis plugin in python3

CoRBBRH GosF APLALGENS T Gaardess L Allows by combined :
L AT A A AL EEEE . e

FloodTool2

) “MyCoast sea surface level + significant wave height

\“ﬁ R Layers | Hydrodynamic ~ Wave
£
j‘/ Time control Output categorization

. * Max level * Compute real level P . t | f . b I fl
x

R redicts an alarm of a posiple ood

2 s e ing active layer fields... -
e DDS wave data...
A wT 3T

u DDS hydrodynamic data

Performing date selection over data.

Multiplataf Tool
- R —— uitipiatarorm 100
[ Running FL calculations...
B T
.
s o
. §
) R
P un
’ Portable t Il pl f the World
20465
Proyecto guardado en: fhome/xuntalocalfue00276 Coordenada| 551946,4800776 | R Escala 133223~ | i@ Amplificador | 100% =/ Rotacién [00° Res @ P @

Requirements:

= (Qgis software

=  Python3 —netCDF4 and PANDAS in system

= Thredds server

= Standard structure thredds and variables
(manual available at MeteoGalicia)

' . S linterre 5
Tool developed in the scope of the project MyCoast ',;ﬂantic Ar:; /,\ /yCoast

by: Pablo Carracedo, Dep.Numerico MeteoGalicia
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Floodtool

Based on a Qgis plugin in python3

Important:
= For that kind of plugin to work, should be followed the protocol data-sharing
= There is available a good practices document made by MeteoGalicia

Thredds server

< C @ © | & 193.144.35.143/thredds/catalog/MyCoast/MOHID/artabro/catalog. htrr T X Buscar mn® m & =
£+ Mas visitados @ GettingStarted # MeteoGalicia % Servidor THREDDS de... ta PythonWeb Console @ Fichajes {§ World OceanRadio Gl... ( Copernicus-Marinee... &3 https://www.card.ias... »
Dataset Size Last Modified
2 artabro
MyCOAST V1 MeteoGalicia MOHID artabro lhr 2019120380 PR.ncml 3.015 Kbytes 2019-12-037T06:32:56Z
MyCOAST V1 MeteoGalicia MOHID artabro 9lhr 2019120200 PR.ncml 3.015 Kbytes
LT L0 Lt D i o GH, B (e ) oD (2 Report MyCOAST THREDDS Data Server
MyCOAST V1 MeteoGalicia MOHID artabro 8lhr 2019113600 PR.ncml 3.015 Kbytes . .
e S standardisation
MyCOAST V1 MeteoGalicia MOHID artabro 8lhr 2019112880 PR.ncml 3.015 Kbytes
MYCOAST V1 MeteoGalicia MOHID artabro lhr 2019112760 PR.nenl 3.015 Kbytes Pablo Carracedo!, Sabela Regueiro!, Pedro Montero?
MyCOAST V1 MeteoGalicia MOHID artabro @lhr 2019112668 PR.ncml 3.015 Kbytes Juan Tah(};.ula‘
MyCOAST V1 MeteoGalicia MOHID artabro lhr 2019112500 PR.ncml 3.015 Kbytes IzNeteoCalicia
MyCOAST V1 MeteoGalicia MOHID artabro 8lhr 2019112480 PR.ncml 3.015 Kbytes INTECMAR
MyCOAST V1 MeteoGalicia MOHID artabro 8lhr 2019112309 PR.ncml 3.015 Kbytes
MyCOAST V1 MeteoGalicia MOHID artabro lhr 2019112200 PR.ncml 3.015 Kbytes
MyCOAST V1 MeteoGalicia MOHID artabro @lhr 2019112109 PR.ncml 3.015 Kbytes October 1?: 2019
MyCOAST V1 MeteoGalicia MOHID artabro lhr 2019112600 PR.ncml 3.015 Kbytes
- - Abstract
HREDDS Data Server [Version 4.6.14 - 2019-07-23T11:04:31-0600] In recent years in the field of Geo-science, it has become apparent that there is a

requirement to share oceanic data more efficiently. In the past few months, the need
to standardise some aspects of our shared data has come up among the MyCOAST
project partners. In the present report, two partner institutions of the MyCOAST
project, the Technological Institute for the Monitoring of the Marine Environment
in Galicia INTECMAR and the meteorological agency of the regional Galician gov-
ernment, MeteoGalicia propose a standardisation system for distributing shared
data among the partners.

\/ HILCITEY

European Regional Development Fund ~ EUROPEAN UNION , /ycoast

Tool developed in the scope of the project MyCoast Atlantic Area
by: Pablo Carracedo, Dep.Numerico MeteoGalicia
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Floodtool

Based on a Qgis plugin in python3

mete_o/czallcla

74 XUNTA
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FloodtoolProyect - QGIS 0

Proyecto Edicion Ver Capa Configuracion Complementos Vectorial Raster Base de datos Web Procesos Ayuda

DEERREY O 2L nHPPLA . BRNS & N-8-FHE& I =~
LAY AN “4EHANEYESSS R 2 0 1 ¥¢¥®

[T~

£ A

Navegader [E5] FloodTool2 ]
Qv e
Favoritos =
» [¥ Inicio del proyecto
b @ Inicio ’\ /yCoast
y [/
@ GeoPackage
s SpatiaLite Layers | Hydrodynamic | Wave
@ Postals
P> MssQL Model grid: artabro (MOHID) -
T pB2
@ WMS/WMTS Layer field: mohid_artabro_epsg23029_vecino -
b @ XYZTiles
@ wcs
W WFS Variable: sea_surface_height -
) ows
& ArcGisMapServer Available Files:
AP AreficEnsburaCarar =
Zapas (=l < diciembre 2019
o« 0l ® T &vil & 0L lun. mar. mié. jue. vie. sab.  dom.
48 1
# output 49 3 4 5 6 7 8
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Floodtool

Based on a Qgis plugin in python3

This tool is currently under development and is thus constantly improved, e.g. the
color codes representing distinct alarm levels or return periods.
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Soon code available in GitHub repository
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Fim!
OBRIGADA PELA VOSSA ATENCAO!

The End!
THANKS FOR YOUR ATTENTION!
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