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Workshop summary
Provided by Fraser Davidson (DFO) and Kirsten Wilmer-Becker (Met Office)
The 8th GOVST Annual meeting was hosted by our colleagues at NERSC, Bergen Norway. We were
invited to the Augustin Hotel at Bergen Norway, and welcomed by Laurent Bertino and his
colleagues. The hotel provided a friendly reception with an entertaining cook and maîtredi, providing
wonderful breakfast and lunches. We particularly like to thank Laurent Bertino for his hospitality
and his excellent support in organising the meeting and setting up live streaming.
The topics of this year’s meeting was the internal GOV structure, our external linkages and what
GOV represents for its members. Day 1 saw task teams and national entities summarising their
current status, achievements and future vision, as well as an overview of how they plan their work to
progress. Focus was given to how GOV members see GOV evolving to better support
(organisationally and financially) effective international ocean forecasting projects. Day 2 provided
active plenary discussions and breakouts on GOV goals, structure and name. On day 3 the GOV
symposium, GOV Review and talks from groups partnered with GOV were discussed. Day 4 featured
a science day with both overview and science talks. Day 5 provided a morning to recap on earlier
discussions and to assess the direction coming out of the GOVST meeting.
GOV emphasises the importance to develop and maintain operational systems, product
standardization and interoperability between systems. The joint WMO/IOC Technical Commission
JCOMM provides the appropriate intergovernmental mechanism to oversee this effort through the
Expert Team on Operational Oceanographic Forecasting Systems (ET-OOFS), which is led by Pierre
Bahurel following a recent JCOMM meeting. During the GOVST meeting the role of ET-OOFS, its
evolution and membership was discussed, and the need to more “operational” versed members was
highlighted. ET-OOFS’s current tasks is to produce the Ocean Forecasting System Guide Book, which
is in process of being finalised.
A core topic of this year’s meeting constituted the review of the GOV Strategy (2014). One of the
major updates to the strategy will be a more practical approach to collaborations of the task teams
and the science team, with particular view of the national ocean forecasting centres. This will be
realised through crosscutting overarching projects and collaborative work with internal and external
partners.
GOV is planning to organise the next symposium and review in May 2019. The primary objectives
for the symposium includes establishing a consolidated GOV 10-year plan, inspiring future ocean
research and enhancing engagement with end users. A further important outcome would be
increased engagement with international and intergovernmental research agencies to allow GOV to
contribute to progress in operational oceanography at the highest level. The GOV review would seek
feedback from experts (review panel) on the GOV future vision, and the plans that should be
realised. The symposium will take place in Halifax (in May 2019) at the Halifax Convention Centre.
This year’s Science Day added a Norwegian Science flavour with great science presentations as well
as motivating presentations on the connection of our science to societal benefits, and the important
links needed with WMO and IOC groups. A particular highlight was the introduction of the upcoming
“Decade of Ocean Sciences” presented by Peter Haucken and the science and events of the “Year of
Polar Prediction”. Section 6 provides presentation summaries.
A short Patrons’ Group meeting whose main discussion covered the GOV structure (project ideas),
GOV name, the need for structure and concomitant documentation (TOR’s, ) the GOV plans for the
symposium and review in 2019 was set up alongside the GOVST meeting. Further items included the
connection to IOC/WMO, the GOV finances, and to fine tune execution structure of GOV PO tasks.
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Paul DiGiacomo indicated he would ensure 100% of funding of PO programme officer and will
communicate with Met Office on this. It was recognised, that GOV is at an important juncture in
time where the GOV strategy document will evolve slightly, and an implementation plan will be
created to strengthen the impact of GOV efforts.
The GOVST was briefed on the GOV international school, which received strong and numerous
applications. The school was held at a resort setting in Mallorca, Spain in October 2017 and was
insightful for the students as well as retrospective for the instructors. Overall, the school was
valuable in consolidating expertise and moving GOVST thinking forward, as well as training and
motivating the next generation on ocean forecasting. This initiative, led by Eric Chassignet and
Jacques Verron, LEGI was strongly supported by IMEDEA, Mallorca. A special edition book on the
lectures at the summer school is being produced, edited by Eric Chassignet. All lectures and
presentations are available from the GOV website.
The next GOVST activity will be the Symposium in May 2019. The Symposium will be entitled
“OceanPredict ‘19”. The timing of the next GOVST meeting may be at the Symposium in May 2019 or
at an alternate date to be determined.
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1. Welcome & introductions
Laurent welcomed the GOVST participants to Bergen and explained the logistics for the meeting and
the invitation for an evening at the Nansen Centre.
Eric welcomed the participants and provided the main topics for the GOVST meeting for the week.
One of the central items was to discuss the current GOV strategy, and possible revisions, inviting the
science team to feedback on the future focus of GOV. The current vision of GOV is keep science as
the focus of GOV, to advocate and promote operational oceanography and engage with ET-OOFS
(WMO/JCOMM) and other international/intergovernmental groups, and to increase the visibility of
GOV. To achieve this vision it is planned to set-up and coordinate overarching and crosscutting
projects, which will involve the GOV TTs, the operational centres and groups from the international
ocean community with clear outcomes.
During the week, many presentations and several discussion sessions helped to identify the strategy
and measures for achieving common projects and fulfilling the vision. The meeting started with the
presentations of the status of achievements at the various national operational centres, followed by
an overview of the work done in the task teams since last year.
The science team also focused on the upcoming events in the next 1-2 years to be prepared to
contribute and support the GEO BLUE Planet conference (July 2018), the 25 years of Progress in
Radar Altimetry Symposium (Sep 2018), and the OceanObs19 conference in Sep 2019.

Presentation available from: Meeting objectives – Long term goals
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2. Overview and status reports
The national operational systems representatives and task team presenters reflected on specific
questions when they were providing feedback on the status and future plans of their groups:
1.
2.
3.
4.

Concise overview and goals of your task team or national system
Summary of achievements/progress over the last 8 years
Short-term future and experienced/foreseen challenges in near term (next 2 years)
Your group/TT vision and strategic outlook for the next 10 years and how it
contributes to overall Operational Oceanography advancement.

2.1 National Group reports
GODAE OceanView fosters the development and improvement of operational ocean
analysis and forecasting systems worldwide. The current systems linked to GOV range from
regional and basin-scale to global coverage, and
GOV Systems – national reports 2017
most of them assimilate real-time observations and
BLUELink (Australia)
provide daily short-term forecasts. Table 1 provide
links to the latest national reports (2017), detailing
CONCEPTS (Canada)
the system background, components and latest
ECCO (USA)
configurations.
ECMWF (Europe)

At the GOVST-VIII meeting, representatives from all
national groups were invited to provide an overview
of progress.
This year, a new system was introduced by ByoungJu Choi from Chonnam National University in Korea,
showing the GOVST the achievements and plans of
the Korea Ocean Observing and Forecasting System
(KOOFS/KOOS).
Following the meeting it was agreed to invite Korea
as a new member of the GODAE OceanView Science
Team (GOVST).

Met Office (UK)
GOFS (USA)
INDOFOS (India)
Mercator Ocean (France)
MFS (Italy)
MOVE/MRI.COM (Japan)
NCEP/RTOFS (USA)
NMEFC (China)
REMO (Brazil)

Action 1 (G-VIII): KWB to invite the Korean representative as a new member of the GODAE
OceanView Science Team (GOVST)
On the next pages, you will find summaries of the national group presentations.
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BLUELINK, Australia – Gary Brassington (BoM)
Major current activities






















OceanMAPSv3.1 => v3.2
MOM5-CICE, MOM6-SIS2
EnKF, Ensemble, Sea-ice, BGC
BRAN routine updating
Verification
Sound speed/sonar
Mixed layer
MAE and RMSE
ROAM => Remote-ROAM
ADEPT => 1/50 x 1/50 (tide resolving/complex bathymetry
Major current activities
eReefs (Bureau)
Consolidation for summer 2017/18
ROMS-FC GBR(4km) + EnOI forecast (3day)
ROMS-FC GBR(4km) + EnkF nowcast
River discharge events
Tracers
Lagrangian particles
BGC (CSIRO) discharge events
GBR4/GBR1
Comparison with ocean colour

Other activities








National coastal forecasting
ROMS – NSW (UNSW)
ROMS – South Australia, eSAMarine (SARDI-Bureau)
ROMS – Western Australia (UWA)
Storm-surge
Ensemble TC
National

Outlook












Modelling
MOM5 => MOM6 (ALE)
Unstructured grid modelling
MPAS => Coastal modelling / Global
Ocean <=> BGC, Ocean <=> Wave
Data assimilation
EnKF (State/Forcing/Parameterisation)
Assimilation with ALE
SWOT (Altimetry/River discharge)
SIS2/BGC/Wave/Atmosphere
Adaptive/event – modelling/assimilation/observations
9







Products
Seamless prediction short-medium-seasonal-decadal
Ensemble/probabilistic/uncertainty (12 per day initially)
Extreme detection
Events

Presentation available from: BoM, Australia

CONCEPTS, Canada - Natacha Bernier (ECCC)
R&D direction





Continued R&D towards coupled atmosphere-land-hydrology-wave-ice-ocean systems.
Development of coupled ensemble systems that include stochastic perturbation of marine
systems
Development of coupled data assimilation systems
OPP: Continued development of short-range sub kilometer-scale systems available on
demand to enhance emergency response

Presentation available from: CONCEPTS, Canada

ECMWF, UK - Kristian Mogensen (ECMWF)
ORAS5:



No changes from last year.
With introduction of HRES coupling + S5 it will be used for initial conditions for the ocean
and sea-ice for all forecasting systems.

HRES (from early 2018):




Coupled 10-days atmosphere-ocean-seaice-waves-land forecasts, produced twice daily.
Atmosphere is the ECMWF IFS, at TCo1279 (~9 Km).
Will be based on IFS CY45R1.

ENS:




Coupled 15-days atmosphere-ocean-seaice-waves-land forecasts, produced twice daily, 51
ensemble members.
Atmosphere is the ECMWF IFS, at TCo639 (~18 Km).
Currently IFS CY43R3, but will be upgrade to CY45R1 early 2018.

Extended-ENS:







Coupled 46-days atmosphere-ocean-seaice-waves-land forecasts, produced twice weekly, 51
ensemble members.
Extension of ENS. The extension (from days 16-46) is run with a lower atmospheric
resolution (TCo319, ~36Km).
Same IFS version as ENS.
S5 (seasonal 7-month forecasts, 51 ensemble members, coupled, produced once a month).
Similar to Extended-ENS in resolution.
Went operational on November 5th 2017.
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This is based on IFS CY43R1.
S4 will continue to run for a short period.









Upgrade of NEMO version planned to V3.6 (or later).
Work on using the new ERA5 atmospheric reanalysis for the ocean analysis.
Work on coupled analysis for atmosphere/ocean/waves for NWP.
Build on ideas from the CERA/CERA-SAT projects.
Can we improve the Gulf stream at 0.25 degree resolution?
Explore higher ocean resolutions (1/12 degree):
Operational implementation of such a system on current HPC is not possible.

Presentation available from: ECMWF, UK

FOAM, UK - Matt Martin (Met office)
Achievements
FOAM v12 (Blockley et al 2014), operational Jan 2013:



NEMO3.2. CICE sea-ice model with multiple thickness categories.
Included DA of Waters et al (2015) based on NEMOVAR (3DVar-FGAT).

FOAM v13, operational Feb 2015:







NEMO3.4, various model parameter tuning.
multiple length-scale correlation operator in NEMOVAR, Mirouze et al (2016).
Various improvements to the atmospheric forcing through Met Office model/DA
improvements.
FOAM v14 now being tested. Includes
non-linear free surface (NEMO3.6). Sea-ice model improvements including multi-layer
thermodynamics.
Updates to NEMOVAR, IPC of Waters et al (2017), new MDT (CNES-CLS_13).

Reanalysis:



The global FOAM system is also used to produce ocean reanalysis (from 1993 to present) as
part of the GloSea seasonal forecasting system.
This contributed to the ORA-IP project, and FOAM data is provided to NCEP/BoM for ocean
monitoring activities (Xue et al 2017).

Observation impact studies:









Near-real time OSEs of Lea et al (2014).
Impact of Argo data in a coupled DA system (E-AIMS project).
Assessing potential for assimilation of satellite SSS (Martin 2016).
Assessing impact of marine mammal data (Carse et al 2015).
Testing potential improvements to the Atlantic observing system in AtlantOS.
Assimilation of biogeochemical observations in coupled physical-biogeochemical models
(global and regional).
Ford et al (2012) showed impact of assimilating ocean colour data.
While et al (2012) developed assimilation of pCO2 data.
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Short term challenges
Higher resolution:



Currently developing a 1/12° global system.
Also working on a 1.5km resolution shelf-seas system.

Coupled forecasting.


Increase resolution in the WCDA system and assess whether coupled NWP will be pursued
further (in terms of atmospheric f/c skill).

New observations:





Sea-ice assimilation - making use of thickness data from Cryosat-2/SMOS.
Preparing for assimilation of wide-swath altimetry.
Satellite SSS assimilation currently being tested.
Improving the quality of our global reanalyses.

Ensembles:






Started developing a global ensemble of 3DVars with perturbed observations and forcing.
Continue to develop ocean system as part of coupled NWP.
Improving model: waves, ocean/atmosphere resolution, sea-ice model.
Strongly coupled data assimilation?
Develop ocean ensemble forecasting capability (will be part of coupled NWP)

Data assimilation:




Make use of ensemble information in a hybrid 3DVar-ensemble scheme using NEMOVAR.
Regional coupled forecasting:
UK Environmental Prediction project.

Observations:



Wide-swath altimetry.
Making best use of glider data.

Computing:


Allowing systems to make best use of future HPC architectures (exascale computers).

Presentation available from: FOAM, Met Office, UK

HYCOM, USA - Pat Hogan (NRL)
Overview


Real-Time Operational Global ocean forecasting via GOFS and ESPC

Achievements


1/32° NLOM (1990s) to 1/8º G-NCOM (2000s) to 1/12º G-HYCOM (2010s)

Short term challenges


GOFS 3.5 (1/25°), ESPC (IOC), both 4QFY18, ESPC FOC FY22
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Vision and strategic outlook for the next 10 years


Global coupled ensembles, LETKF, SWOT….

Presentation available from: GOFS & ESPC, USA

KOOFS, Korea - Byoung-Ju Choi (Chonnam National University)
A large R&D and operational initiative initiated at end of GODAE Period 2008-2009
Future plans


Update KOOFS with KOOS in 2018
o Extend prediction (forecast) period from 3 days to 7 days
o Produce regional ocean reanalysis data



Recruiting next generation: summer/winter school, DA, modeling



Assimilation of SSH and HF radar data (Limited Performance)



Domestic Coordination Meeting with other groups in Korea
o Korea Meteorological Administration and NIFS



Coordination with observation groups (to have more data)
o Hydrography (NIFS, KHOA), Ocean Station Data
o Long range HF radar data
o Satellite (geostationary satellite data)



Expanding to biogeochemistry (such as red tide issue)

Decadal Prediction





Adding assimilation of new observations
Satellite-borne Sea Surface Salinity (Aquarius, SMOS)
Gliders
Biogeochemistry

Presentation available from: Introduction to the Korean Operational Ocean Forecasting System

Mercator Ocean, France - Yann Drillet
Achievements






Resolution increase Global Scale: ¼  1/12th for physics, 1 ¼ for biogeochem
NEMO improvements: mixing, advection scheme, atm forcing, sea ice
Suite of evolving forecast and analysis systems
Data assimilation in 1/36 IBIROOS configuration
Tracking forecast improvement

Short term challenges and vision


Coarsening system
13








Ocean Atmosphere Wave interactions
Coupling with waves shows SST (25 %) and current improvement
Assimilation improvement 4D, smoother, Ensemble
Assimilation of new obs
Impact of Observations (MDT, SSS, SWOT)
Forecast length weekly 10 day forecast to daily 10 day forecast

New global system








Data assimilation in the high resolution 1/36
Swot mission and following 2020 and 2021
Ocean color assimilation
Change in assimilation: Data in the future smoothing approach
Altimetry improvement over time
Break out boxes for time series in IBI ROOS
Development of operational system including coupling with wave

Other




Monthly ensemble forecast
Seasonal forecast with MF
Short term coupled regional forecast

Presentation available from: Mercator Ocean, France

INDOFOS, India - Abhisek Chatterjee (INCOIS)
Outlook for next 10 years









Data assimilation for the biogeochemical modelling
Modelling of higher trophic levels, like fish (including type)
Fully coupled regional forecasting system
Climate services for the coastal waters of India
Sea level rise
Coastal vulnerability
Marine diversity
Marine pollution

Presentation available from: INDOFOS, India

MFS, Italy – Giovanni Coppini (CMCC)
Medium Term Future Activities


Change of the numerical ocean and biogeochemical models for re-analyses production to
1/24 degree resolution and 141 vertical levels



Inclusion of tides in the Physics model



Inclusion of an Estuarine Box Model at the river mouths



Usage of new Sentinel 3 Copernicus satellite data in the assimilation chain as soon as they
will become available from the CMEMS TAC
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Inclusion of a data assimilation system to the Med-Waves NRT and RAN production systems



Nesting of the Mediterranean wave model to the CMEMS Global wave forecasting system



Production of a new WAVE, BIO and PHYS reanalysis using ERA5 atmospheric reanalysis



Assimilation of SST in the physical model



High-frequency, interannual river runoffs and the implementation of an estuary boxmodel to
evaluate the river discharge and salinity



Dardanelles Strait implemented as an open boundary condition (instead of a river-like
parameterization)



Inclusion of BGC-Argo float data in the biogeochemical assimilation chain;



Daily update of the biogeochemical forecast products



Improvement of DA in the physics with the inclusion of daily cycle of assimilation in order to
ingest all available timely observations



Assimilation of data from high-resolution altimetry missions like SWOT and HF radars;



Development of operational high-frequency 3D interfaces between coastal models &
regional MFC will be designed



Better representation of the coastal/shelf dynamics improving the mesoscale and
submesoscale circulation and the vertical circulation for the physical system



Increase of the model resolution in order to reach a kilometric scale



Improvement of methodologies for ensemble ocean forecasting for physics and waves



Development of new biogeochemical products such as phytoplankton functional types



Development of a wave forecasting system forced with high resolution winds

Presentation available from: MFS, Italy

MOVE/MRI.com, Japan, Yosuke Fujii, MRI/JMA
Short Term Plans



The new ocean monitoring/prediction system (10-km North Pacific 4DVAR system + 2-km
Japan-area model) will be introduced in operation from 2020.
The new seasonal forecasting system, which includes the global ocean DA system (1-1/2deg. 4DVAR + ¼-deg. forecast model) will be introduced in operation from 2021.

Long Term Visions



Develop multiple-very-high-resolution coastal models
Provide SST and the sea ice state for weather predictions
o Improving the method of assimilating satellite SST (Direct assimilation, removing
biases)
o Aim to reproduce the diurnal cycle



Continue to develop the coupled data assimilation system
o Aim to introduce it in operational subseasonal predictions or reanalysis.

JMA will also contribute to the GODAE community by sharing results and experiences in operation
and development of ODA systems, and through evaluation of observing systems
15

Presentation available from: MOVE/MRI.COM, Japan

NMEFC, China - Guimei Lu
Outlook from China


Develop the Marine Observation Network and Operational Oceanography Capability
o Development of global/coastal ocean forecast systems; data assimilation
o Intercomparison and validation；observing system
o Climate change and prediction



Provide services for the countries along the 21st century Maritime Silk Road

Presentation available from: NMEFC, China

REMO, Argentina – Clemente Tanajura
Achievements





Implementation of operational forecasts in CHM in 2010 with OI to assimilate SST and
Cooper and Haines to assimilate SLA in HYCOM 1/4 and 1/12 grids
Implementation of assimilation of SST and SLA with EnOI in 2013 in HYCOM 1/4, 1/12 and
1/24 grids, the latter with tides
Production of 6-yr reanalysis from 2008 to 2013 with HYCOM 1/4 and 1/12 grids in 2016
Production of synthetic S based on T to be able to assimilate T from PIRATA and XBTs in
Metarea V

Plans for 2018-2019











Improve the model resolution of the large-scale griid to 1/12 and 32 layers (eliminating the
1/4 grid) and improving the resolution of the Metarea V grid to 1/24
Implement assimilation of Argo T/S data and XBTs and PIRATA data

Fund CHM and reorganize the group dedicated to the operational system
Update the CHM operational system with RODAS – new restart
Assimilate OSTIA SST, AVISO SLA, Argo T/S
Continue the development of new HYCOM nested system with only two grids (1/12 and
1/24)
Increase vertical resolution from 21 to 32 vertical layers
Increase domain towards the Indian Ocean
Continue to improve RODAS
Continue dissemination of forecasts and disseminate observational data from CF2 as well as
simulations and analysis

2018



Operationalize the new nested system
Continue to improve RODAS
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Presentation available from: REMO, Brazil

TOPAZ, Norway – Laurent Bertino (NERSC)
Short term goals

















Ensemble data assimilation will remain in focus
Variational by iterations: I-EnKS-N (not scheduled yet)
Keep generalized vertical coordinates
as flexible as in HYCOM
Ocean carbon chemistry in 2018
Increase resolution (3 km in 2020)
2 systems: Ensemble + Deterministic
Include tides in 2019/2020
Sea ice dynamics with true solid mechanics
Maxwell EB rheology
Lagrangian adaptive finite element mesh
Re-meshing challenging for ensemble data assimilation
Waves – ocean coupling
Coupling with atmosphere (MET Norway) on the long run
So … Coupling software
switch from ESMF to OASIS-MCT in ~2021

Presentation available from: TOPAZ, Norway
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2.2 Task Team reports
The GOV task team co-chairs presented on the status, challenges and plans for their TTs. The TT visions and plans are detailed in the table and summaries
below.

Task Teams

COSS-TT
(Coastal and
Shelf Seas)

Task Team overview

Summary of achievements

1. The COSS-TT fosters
international collaboration to
advance science and expertise in
support of regional/coastal ocean
forecasting

In the past 8 years the COSS-TT has

2. The COSS-TT helps to achieve a
seamless transition framework
from the global to the coastal
ocean forecasting.

• Organised 5 TT
workshops/meetings
• Set up a Coastal System
Information Table
• Published COSS Community
papers
• Organised special sessions at
AGU and other large conferences
• Engaged in ARCOM activities
with CAW
• Collaborated with IV-TT on class
4 based intercomparison of LOFS
and R/COFS
• Initiated two COSS topical
collection in Ocean Dynamics
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Short-term future
challenges
• Diverse community,
diverse objectives
– Academic-dominated
(starting with co-chairs)
– Strong science drive +
increasing op/preoperational
representation (started in
CT)
• Broad geographic scope!
• Difficulty to attract largescale GOV groups
• Involvement of Patrons in
TT activities is difficult

10-year GOV outlook/strategy
• Long-term COSS-TT vision depends largely on
GOV vision
• GOV overarching objectives and ambition to be
translated into:
(1) GOV science
1. Demonstrate the need for a continuous
stream of adequate, beneficial, quality
observations for ocean forecasting systems
2. Facilitate and validate advances on
technological & scientific expertise in all areas of
ocean forecasting
3. Enhance the usability of ocean forecasting
products for applications through science and for
the benefit to society
(2) COSS TT’s vision and strategy
The COSS-TT to act as an overarching group to
answer critical questions facilitating the large
community they support with regard to:
1. Observations
2. Expertise
3. Science/Usability

CP-TT
(Coupled
Predictions)

DA-TT
(Data
Assimilation)

The Coupled Prediction Task Team • Research and development is in
(CP-TT) is drawing together
progress by CP-TT members to
international scientific and
quantify the impacts of coupling
technical expertise in ocean, seafor ocean-wave-sea ice –
ice and wave prediction and is
atmosphere phenomena and
fostering collaboration with expert interfacial flux phenomena, which
groups in atmospheric-land
will be further pursued in the
surface-hydrology prediction to
coming years.
accelerate the development of
fully coupled systems for short- to • The importance of atmospheremedium-range prediction.
ocean-ice-wave interactions for
improved short- to medium-range
predictions is being demonstrated.
Systems being implemented.
a. To coordinate and improve the
• Idealised observation experiments
assimilation of ocean and sea-ice
• Model Increments interdata into ocean, sea-ice and
comparison
coupled models by providing a
forum for discussion, and by
• Promotion of hybrid DA
creating a framework for inter(ensemble/variational)
comparison of aspects of data
• 3 TT workshops
assimilation.
b. To provide a focus for
diagnosing and understanding
model and observation biases
using data assimilation
techniques, and discuss results
with model developers and
observation specialists.
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• Hybrid DA
• Covariances, covariances,
covariances!
• Model bias and balance
• Better use of altimeter
obs– MDT, balance,
coastal corrs, SWOT
• Other obs SSS, sea-ice
concentration
• Coupled DA (atmosocean; ocean-ice; oceanBGC)
• DA in nested models
• Resources for
intercomparisons
• Capitalize on HPC
architectures

DA TT to continue be forum for open and honest
exchange of ideas and issues, Hybrid DA, Coupled
DA, intercomparisons, to provide feedback to
observation community, joint workshops with
other TT’s

Reduce focus over time from operational aspects
of Class 4 and Class1 to more science
improvements
• New metrics
• Additional observed qualities and derived
variables
• Probabilistic metrics and exploring sources of
uncertainty in forecast nad sources of error
growth
• Mesoscale activity and feature based studies
Greater engagement and collaboration with
external partners.
• Collaborations envisaged:
Use of monitoring tools (by BoM, CONCEPTS) to
enable access by other experts (TT’s) to IV-TT
results
• Look at collaboration with COSST for
global/regional Class1&4 assessments
• CP-TT common assessment of surface
parameters and forcing with Class1 and 4
• MEAP TT: encourage use of bio-argo for class 4
• Linkages with CLIVAR/GSOP
• Share class1 and 4 with YOPP> opening results to
larger community
• Liaise with WMO JWG FVR, WWRP S2S
• Developing the capability for ecological
forecasting by moving from productivity to food
web (LMR)
– Develop multi-objective assimilation
capacities: state and parameter estimation,
remote sensed data and in situ (2D and 3D)
– From short-term to seasonal forecasting
for ecosystem: Under GODAE/GOV umbrella?

IV-TT
(Intercomparison
and Validation)

MEAP-TT
(Marine
ecosystem
analysis and
prediction)

The MEAP-TT(i) global ocean at
high spatial resolution
(ii) assimilation of novel
biogeochemical/biological data
streams
(iii) novel data streams for system
evaluation

20

• How to communicate on
OSE/OSSE, their use and
limitations, and how to
initiate activities
• Use of alternative
approaches “less costly”
to assessing the impact of
current networks and
design of future
observation networks
• Setting up NRT OSE, RealTime Multi-ORA, Routine
monitoring of DFS, FSOI,
etc.
• Extending activities to
international community
(currently activity is
mainly in EU countries)
• How to create a incentive
for cooperation (budget is
always very limited!)

OSEval-TT
(Observing
system and
evaluation)
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• Towards ocean models resolving higher
frequency and smaller scale processes:
- model including tides, HF forcings, … (link
with the COSS TT)
- larger spectrum of signals to observe and
control
• Toward coupled ocean-atmosphere-ice – BGC –
ecosystem models:
- New platforms/sensors, variables and
complex observation operators
- Complex observation errors (non
gaussian / correlated)…(link with the DA, CP, and
MEPA-TT)

2.2.1

DA-TT – overview and goals

Presented by Matt Martin, Met Office and Andy Moore, UCSC
Overview and goals
a. To coordinate and improve the assimilation of ocean and sea-ice data into ocean, sea-ice
and coupled models by providing a forum for discussion, and by creating a framework for
inter-comparison of aspects of data assimilation.
b. To provide a focus for diagnosing and understanding model and observation biases
through the use of data assimilation techniques, and discuss results with model developers
and observation specialists.
Summary of achievements/progress over the last 8 years





Idealised observation experiments
Model Increments inter-comparison
Promotion of hybrid DA (ensemble/variational)
Workshops (3)

Short-term future and experienced/foreseen challenges in near term (next 2 years)










Hybrid DA
Covariances, covariances, covariances!
Model bias and balance
Better use of altimeter obs– MDT, balance, coastal corrs, SWOT
Other obs SSS, sea-ice concentration
Coupled DA (atmos-ocean; ocean-ice; ocean-BGC)
DA in nested models
Resources for intercomparisons
Capitalize on HPC architectures

Outlook
DA TT to continue be forum for open and honest exchange of ideas and issues, Hybrid DA,
Coupled DA, intercomparisons, to provide feedback to observation community, joint workshops
with other TT’s.

Agreement 1 (G-VIII): All task team co-chairs to consider organising joint TT workshops
Action 2 (G-VIII):

GOVST Co-chairs to initiate discussion to develop a strategy on joint TT
meetings and GOVST meetings.

Action 3 (G-VIII):

GOVST via TT co-chairs to tweak GOV strategy with TT DA ideas.

DA-TT overview and goals

Matt Martin, Met Office and Andy Moore, UCSC
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2.2.2 OSEval-TT presentation – overview and goals
Presented by Elisabeth Remy, Mercator Ocean
Challenges


How to communicate on OSE/OSSE, their use and limitations:
o
o
o





Strong hypothesis for OSSEs
Not always well-posed problem in a current version of a system -> development
is required on the DA system (H, R…)
Dependence on the system
→ Multi-System Evaluation is essential
→ Future sophisticated systems may change the situation

Use of alternative approaches that are “less costly” to assess the impact of current
networks and design the future ones:
o

DFS/FSOI, array mode: transfer from R&D to GOV Monitoring and Forecasting
Systems

o

How to monitor the status of current observing system in the real-time
production

Setting up NRT OSEs, Real-Time Multi-ORA, Routine monitoring of DFS, FSOI, etc.
o

Extend the activity to international community (currently activity is mainly in EU
countries)

o

How to create an incentive for cooperation (budget is always very limited!)

•

Extending activities to international community (currently activity is mainly in EU
countries)



How to create a incentive for cooperation (budget is always very limited!)

Future plans


Toward ocean models resolving higher frequency and smaller scale processes:
-



Toward coupled ocean-atmosphere-ice – BGC – ecosystem models:
-



New platforms/sensors, variables and complex observation operators
 Complex observation errors (non gaussian / correlated)…(link with the
DA, CP, and MEAP TT)

From the observation point of view:
o
o
o



model including tides, HF forcings, … (link with the COSS TT)
 larger spectrum of signals to observe and control

High resolution satellite observations (large swath altimetry,…)
High resolution images
Complementarities with in situ networks

Increasing demands on impact/design studies:
23

o
o
o

demand to increase reliability and robustness of evaluation
 ⇒ Multi-system evaluation, New methodology
many demands to evaluate new-type observations (without funding)
demand to evaluate in real-time (obs. Agencies)

OSEval-TT overview and goals Elisabeth Remy, Mercator Ocean

2.2.3 COSS-TT presentation – overview and goals
Presented by Pierre De Mey, LEGOS and Villy Kourafalou, University of Miami,
RSMAS
COSST Objectives
1. Foster international collaboration to advance science and expertise in support of
regional/coastal ocean forecasting
2. Help achieve a seamless transition framework from the global to the coastal ocean
forecasting.
Strategy for cross Task team activities allowing involvement of experts and communities from
different backgrounds:
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Global/regional ocean forecasters in GOV (e.g. on model assessment and improvement
in coastal regions)



Coastal modellers and scientists (e.g. on best downscaling approaches)



International ocean observing programs with a coastal component (e.g. on synergistic
studies with coastal modellers and added value).

Achievements in last 8 years:








5 TT meetings
Coastal System Information Table
COSS Community papers
Special Sessions
ARCOM activities with CAW
IV-TT class 4 based intercomparison of LOFS and R/COFS
COSS topical collection in Oc Dynamics

Challenges


Diverse community, diverse objectives
o
o



Broad geographic scope!
o



E.g. working on coastal metrics not attractive to many
Participants not always in position to engage their institutes/agencies
Success in certain common initiatives, pushing for more

Difficulty to attract large-scale GOV groups
o
o



But we gather around processes and methods

Difficulty to agree on common homework / pilot projects
o
o
o



Academic-dominated (starting with co-chairs)
Strong science drive + increasing op/preop representation (started in CT)

There is no LS-TT to have a joint meeting with!
All interested LOFS representatives to be included in “COSS-TT liaison” group?

Not successful so far at involving Patrons
o
o
o

PG could help clarify stakes (in particular regarding observations)
PG could help engage large-scale groups.
Request participation of Patron champion at next TT meeting

Vision / Outlook


Long-term COSS-TT vision depends largely on GOV vision



GOV overarching objectives and ambition to be translated into
(1) GOV science


Demonstrate the need for a continuous stream of adequate, quality
observations for ocean forecasting systems and for the benefit of the ocean
science community as a whole
o

COSS-TT: observations in regional/coastal observing systems
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Facilitate and validate advances on technological & scientific expertise in all
areas of ocean forecasting, in particular the most challenging ones
o

COSS-TT: focus on regional/coastal methods (eg. DA, downscaling)



Enhance through science the usability of ocean forecasting products for
applications and for the benefit to society

o

In particular regarding surface ocean variables and a-o-w processes, surface
transport, biogeochemical processes and applications, coastal environment and
applications, effects of global change, coupled ocean-atmosphere predictions
and extreme events.
o

COSS-TT: critical science for regional/coastal forecasting

(2) COSS TT’s vision and strategy
1. (Observations) Which observations do regional/coastal users need? Which
long time series? What for (validation, assimilation)? How can we quantify
their impact? How do we use them to validate R/COFS and LOFS? Can we
recommend typical arrays for typical purposes? Etc.
2. (Expertise) How do we downscale a larger-scale solution? How do we prove
the added value of downscaling? Can we produce regional probabilistic
forecasts? How do we assimilate in presence of tides and other HF signals?
What are sensible resolutions for coastal systems? Etc.
3. (Science/Usability) How do we help large-scale systems produce better
boundary conditions for regional/coastal systems? Are our surface currents fit
for drift predictions? Can we produce realistic error bars? Can we put our
results in a form more suitable for decision-making by authorities? Etc.
COSS-TT overview and goals

Pierre De Mey, LEGOS and Villy Kourafalou, University of Miami,
RSMAS

2.2.4 IV-TT presentation – overview and goals
Presented by Gregory Smith, ECCC
Outlook/Vision


Reduce focus over time from operational aspects of Class 4 and Class1 to more science
improvements
o New metrics:
o Additional observed qualities and derived variables
o Probablistic metrics and exploring sources of uncertainty in forecast and sources of
error growth
o Mesocale activity and feature based studies
o Greater engagement and collaboration with external partners.

Collaborations envisaged

26









Use of monitoring tools (by BoM, CONCEPTS) to enable access by other experts (TT’s) to IV-TT
results
Look at collaboration with COSST for global/regional Class1&4 assessments
CP-TT common assessment of surface parameters and forcing with Class1 and 4
MEAP TT: encourage use of Bio-Argo for class 4
Linkages with CLIVAR/GSOP,
Share class1 and 4 with YOPP> opening results to larger community
Liaise with WMO JWG FVR, WWRP S2S

Action 4 (G-VIII):

GOVST co-chairs and all TT co-chairs to identify what linkages with external
groups would be beneficial in the updated strategy.

Action 5 (G-VIII):

GOVST co-chairs and IV-TT co-chairs to consider which group will take care
of Class4 and Class1 intercomparisons once fully operational. Consideration
to transfer responsibility to ET-OOFS.

IV-TT overview and goals

Gregory Smith, ECCC

2.2.5 CP-TT presentation – overview and goals
Presented by Hal Ritchie, ECCC and Chris Harris, Met Office
Overview


The Coupled Prediction Task Team (CP-TT) is drawing together international scientific
and technical expertise in ocean, sea-ice and wave prediction and is fostering
collaboration with expert groups in atmospheric – land surface – hydrology prediction
to accelerate the development of fully coupled systems for short- to medium-range
prediction.



Research and development is in progress by CP-TT members to quantify the impacts of
coupling for ocean-wave-sea ice – atmosphere phenomena and interfacial flux
phenomena, which will be further pursued in the coming years.



The importance of atmosphere-ocean-ice-wave interactions for improved short- to
medium-range predictions is being demonstrated. Systems being implemented.



Achieving CP-TT objectives (MRF, CDA, S2S, EPS, HiRes, Earth systems, … ) depends on
close collaboration with other GOV Task Teams and international groups and
committees with whom we have continuing interactions.

CP-TT overview and goals

Hal Ritchie, ECCC and Chris Harris, Met Office

2.2.6 MEAP-TT presentation – overview and goals
Presented by Marion Gehlen, LSCE/CNRS
Challenges


Develop a capability for ecological forecasting: move from productivity to food web (LMR)
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o
o

Develop multi-objective assimilation capacities: state and parameter estimation,
remote sensed data and in situ (2D and 3D)
Move from short-term to seasonal forecasting for ecosystem
 Under GODAE/GOV umbrella?

Future plans




global ocean at high spatial resolution
assimilation of novel biogeochemical/biological data streams
novel data streams for system evaluation

Action 6 (G-VIII):

MEAP-TT co-chairs to suggest physical metrics for the IV-TT that are relevant
for MEAP.

Action 7 (G-VIII):

MEAP-TT to engage the IV-TT members with the key people involved in a
discussion about metrics and data sets recognizing that timeline for MEAP
application is longer.

Agreement 2 (G-VIII): Updating the GOV strategy needs to include clarification of future TT
structure and functioning prior to concrete planning (activities)

Action 8 (G-VIII):

COPERNICUS/CMEMS have potential new group on decadal predictions. The
GOVST should consider offering coordination of topic to avoid having too
many groups with similar targets.

Action 9 (G-VIII):

GOVST co-chairs to reflect on GOVST VIII discussion and suggest way
forward for TT/project structure

MEAP-TT overview and goals

Marion Gehlen, LSCE/CNRS
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3. GOV future plans - Discussion
The science team addressed a number of future-oriented questions to explore and agree which area
and activities GOV should focus on in the next 5-10 years. The following questions were addressed in
3 break-out groups:

1. What is the scope of GOV?
2. What are the science questions GOV should address?
3. What other objectives and goals should GOV answer in addition to science
questions?
4. How should we rename GOV?
The summary below provides insight on the short- and long-term plans the science team considers
for the next years. It addresses the maturing of operational systems, linkages with international
partner groups, practical projects cutting across different TTs and external partners, and outreach to
end-users and their applications. In the next months, the GOV co-chairs will evaluate the discussion
results and translate it into an updated GOV strategy, which will be reviewed by the Patrons' Group.
it is expected that the strategy will be followed by the development of an implementation plan,
detailing long-term GOV activities.

What aspects of operational oceanography should GOV focus on?

3.1 GOV vision and strategy
The current GOV Strategic Plan is based on the feedback from the 2013 GOV review, and

agreed by the GOV Patrons. It serves as a living reference document for all members of GOV,
task teams, and Patrons. The GOV strategy works towards accomplishing continuous
improvement of operational oceanography components, products and services for societal
benefit, and to facilitate collaboration among the scientific community working in this
research domain.
The main outcomes/plans from the breakout discussions on updating the GOV strategy is
summarized below:
3.1.1 General
-

Review and update existing strategic plan

-

Set up and/or improve links and collaborations with other international science
groups
o Existing important linkages include GOOS, WMO/JCOMM, ETOOFS, CEOS,
CLIAVR, GEO, WGNE, OSTST, ..
o Need to develop a common understanding of these linkages, and how we do
and should collaborate
o GOV should consider remaining an independent entity
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-

Development of overarching, crosscutting projects (demonstrations of multidisciplinary achievements) with well-defined objectives and deliverables to
complement task team activities.

-

Consider setting up new task team, e.g. Model development task team

-

Applications => enable applications (but we need two-way interactions)… User
driven.

-

Contribute to user communication, e.g. through a User group (could mean closer
collaboration with GEO Blue Planet, would need to be discussed, might need specific
interfaces
o
o
o
o
o

Technology transfer towards downstream applications
Success stories…
Joint projects…
Training and capacity building…
Partnerships with others

3.2.1 GOV systems
 Maturing of operational systems
 Develop useful products for users (user driven) => improve systems to make
sure they have an impact => demonstrate the impact for users and applications
(incl. error bars)
 Add value by building the full chain from observations to information => focus
on data assimilation / integration
 Move to eddy resolving scales
 Expand data assimilation to ice, waves, ecosystems and science (real time and
reanalysis); Global / Regional / Coastal scales
 Address challenges in mesoscale forecasting by improving surface currents,
vertical currents, eddies, DA for initialization, vertical mixing, bathymetries,
tides, coastal modeling, onset of El-Niño events
•

Air-sea interaction

•

Wind-current shear

•

Model biases

•

Data assimilation
o Better use of altimeter, SWOT

•
•

Horizontal and vertical resolution.
How to measure meso-scale skill?
 Currents, ocean colour, …
o XX days per decade for a specific metric?
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o Downstream application like a trajectory model.
o Class-4 metrics for currents. Non-discerning enough?
•

Improvement of MDT essential. Concerted effort?

 Addressing BGC forecasting
•

Model and DA development.
o Multivariate background error model in the physical-BGC
system.

•

Vertical velocities observed and modelled

•

Are the ocean physics good enough to do this accurately?

•

Use of BGC tracers as proxy for currents, ventilation processes.

•

CFC gas exchanges as the air-sea interface. Only a tracer model
needed.

 Addressing ensemble forecasting
Make ensembles relevant: For all spatial and temporal scales
•

How to present information to users.

•

Learn from the atmosphere models.

•

Useful information. Defining warning criterias.

•

Multi-model ensemble benefits?

•

Generation of ensembles best practices:
o

Initial conditions

o

Model perturbations

o

Forcing perturbations

•

Uncertainty in the forcing fields.

•

Ensemble forecasting metrics like Brier skill scores.

•

Combining deterministic model with ensemble information.
 Individual process might have different time scale.

 Evaluating current and future observing systems
 Reanalyses
o need to improve deep water formation and overturning circulation, and
continuity of physical fields throughout full period to allow bio-geo-chem
modeling
 Timescales: Long term (seasonal and +) prediction for the ocean (coastal and
ecosystem) and scenarii? Use of tools developed by GOV to address these issues?
(user requirements)
or should GOV not worry about time scales beyond seasonal?
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 Addressing ocean predictions within Earth systems

3.2

GOV future science questions

What are the science questions GOV should address?
– Quantifying where the largest uncertainty in forcings are e.g., in the atmospheric
forcing, lateral water and nutrient inputs, sea-ice, sediments, waves
– Identifying data sets and model processes required to help improve forecast skills
– Improving the assimilation of existing data sets e.g., salinity, propagation from surface
to subsurface, covariances and algorithms
– Increased use of obs for validation and improved validation methods
– Development of stochastic perturbations
– Coupled data assimilation (e.g., using skin temperature to constrain both ocean and
atm) and spectral and scale selective DA
– Ensemble forecasting that are fit for purpose (complementarity of higher resolution
systems and increased coupled or not ensemble size?)
– Awareness of possibly upcoming GPU or quantum computing or neural network
approaches for linking obs that influence processes at different time and spatial scales

3.3

GOV – other objectives and goals

What other objectives and goals, above science questions, should GOV answer?
 Focus on intercomparisons and metrics
•

Announce Intercomparisons between centres on MIP website

•

Routine monitoring versus specific regions (including coastal).

•

Parameters like vertical velocities, overflows etc.

•

Ensemble forecasting metrics like Brier skill scores. Best practice
recommendations.
•
•
•
•

Global, Regional, Coastal
Research, Development, Operational and end users
How do we measure success in 10 years
How do we ensure societal benefit?
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3.4

Renaming GOV

Discussions on new name for GOV
A name change is preferred by most. GODAE looks ugly to some in the WG. Preference to
something new.
 What should it include or address?
Global

Science

Earth

Systems

Initiative

Prediction

Operational

Reanalysis

Network

Integrated

International

Coordination

Data assimilation

Oceanography

Ocean

Monitoring

Forecasting

Programme

Initiative

Network

Name proposals will be voted on by a survey
Action 10 (G-VIII):

KWB to set up a survey for finding new GOV name

Presentation available from: Meeting objectives – Long term goals
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4. GOV Symposium and Review
FD presented an overview of the GOV symposium organisation. The GOV symposium is an
alone standing event and will be held at the Halifax Convention Centre (HCC), Halifax, Nova
Scotia. Initially planned for Nov 2018, the event has now been moved to May 2019 (it will also
include a short GOV review).
The primary purpose of the symposium is to get a common picture of future development in
GOV 10-year plan (a.k.a. vision), motivate further research in operational oceanography,
generate white papers and other strategic documents responding to needs from other
groups, e.g. OSTM, OceanObs, JCOMM, etc., and enhance end user engagement.
A preliminary programme has been put together. We like to attract a wide range of
scientists (observing systems, ocean analysis and predictions systems, ocean modelling and
forecasting, ocean services provision), intermediate and end users (education/ technical/
industry/ governments), Managers, Oil Industry, Navigation Industry, Fishing Industry . A
major part of the symposium will be organised as science-focused splinter sessions (themes
to be confirmed), poster sessions and exhibitions.
In preparation of the event, we now need set up a symposium coordination group, which
will take care of agreeing on the session content, assigning session chairs and rapporteurs,
inviting speakers, and deciding on session outcome (e.g. proceedings).
So far the sessions are proposed to cover:
Session 1 – Introduction (Welcome, OO: past, present and future)  plenary
Session 2 – Task Team themes (intro plenary and splinter, AGU style)
Session 3 – Overview of observing system, modelling, products (plenary)
Session 4 – Overview of Application and Future of OO
Session 5 – Themes related to end users (splinter)
The event will run over one week, with 3 days dedicated to the main symposium and 2 days
allocated to training, discussions, GOV side-meetings and the GOV review. Plenary sessions
on day 1-3 will be setup with keynote presentation for which we need to identify and invite
speakers.
Session 2 –Task Team themes
TT co-chair introductions + splinter session talks and discussions (AGU style)
2.1
2.2
2.3
2.4
2.5
2.6

Coastal and Shelf Seas
Intercomparison and Validation
Observing System evaluations
Data Assimilation
Marine Ecosystem Analysis and predictions
Coupled Predictions
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5. International Collaborations and Observing Systems
5.1

Review of GOVST – ET-OOFS Link

Presented by Fraser Davidson on behalf of Pierre Bahurel






5.2

ET-OOFS is now led by Pierre Bahurel
Development of Ocean Forecasting System Guide is the main activity.
ET-OOFS activities are important as we mature in operational oceanography
Role of ET-OOFS needs to be defined more clearly, but it’s clear it needs to
collaborate/engage with GOV on a lot of activities.
Link to WMO and IOC via JCOMM is important.

GEO Blue Planet

Presented by Paul DiGiacomo, NOAA
Blue Planet is an initiative within the Group of Earth Observations (GEO) to ensure the
sustained development and use of ocean observations for the benefit of society. The Blue
Planet Network is made up of participants from a variety of existing international
organisations. Recommendations from the 3rd Blue Planet Symposium (June 2017) included
a focus on building high level products and services that can be tailored to specific regional
and local needs, and on producing case studies of how ocean observations support society
and sustainable development. A JOO supplement issue will focus on end-to-end case studies
of ocean observations being used to benefit various sectors of society.
The 2018 focus is on connecting users to providers, to identify date and information needs.
A specific activity includes a workshop which will bring together stakeholders engaged in the
implementation and monitoring of the sustainable development goals (SDG) in the
Caribbean Small Island States to link these efforts to required ocean observations, and to
engage in the co-creation of the knowledge supporting these efforts. The Caribbean
workshop will be a pilot for future workshops in other regions.
Blue Planet can support and facilitate connections between GODAE OceanView and JCOMM
via contacts representing both groups in various roles.
The next Blue Planet symposium is planned for July 2018 in Toulouse, France.
Presentation available from: GEO Blue Planet
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5.3

TPOS 2020 Project

Presented by Neville Smith
Neville Smith provided an overview of the current work of
the TPOS2020 project. TPOS 2020 is progressing well, and is
demonstrating the importance of the framework of ocean
observing. The 1st TPOS2020 report, published in 2016,
included influential papers from GOV groups and received
strong endorsement (see the presentation for details).
For the 2nd report of TPOS2020 input is still required from
GOV TTs, with the OSEval-TT being a very active
contributors, and with the DA-TT, CP-TT and MEAP-TT
expected to input as well.
Presentation available from: TPOS2020

5.4 Sustaining and Enhancing Argo for Observing the Global Ocean
Presented by Pierre-Yves Le Traon, Mercator Ocean
Although the core Argo
array is in a healthy state,
Argo enhancements are
valuable and developing as
a part of the integrated
GOOS, e.g. Deep Argo, BGC
Argo or regional Argo.
Research and operational
uptake of Argo data is
growing, and so it is
required to continue to
support the float array, and
fulfil the vision of
comprehensive global
ocean observations.

Going forward – Revising Global Argo Design

However, national Argo budgets have not kept up with inflation, and it is unclear whether
inflationary loss continue to be offset by increasing float lifetimes. New initiatives generate
excitement and sometimes new funding, but Argo’s first priority is to sustain the original
Argo mission. Argo enhancements and extensions pose new challenges for data
management and for synthesis/analysis, and the deployment of Argo inside EEZs remains an
issue.
GOV Forecasting Centres need to advocate for the sustainability of Argo and the
development of Argo extensions (BGC, Deep Argo, polar seas and marginal seas. Argo team
to get involved with GOV task teams and vice versa via:
→ Core Argo - monitoring/documenting impact, feedback on QC (e.g. blacklist), float
recovery (trajectory forecast), deployment plans(longer run)
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→ Design of Argo extensions, advocating for Argo extensions and
monitoring/documenting impact
GOVST members are invited to feedback to the Argo Steering team on any issues regards
sustaining Argo over the coming decades (see also draft document on AST-18 web page).
Comments are invited.
Presentation available from: Argo

5.5 Virtual Constellations
Presented by Francois Montagner (EUMETSAT, Webex)
FM provided his presentation on Virtual Constellations (VC) via WebEx. He introduced VC as
a coordinated set of space and/or ground segment capabilities from different partners that
focuses on observing a particular parameter or set of parameters of the Earth system. The
various constellations of the CEOS were introduced, including
→
→
→
→
→
→
→

Atmospheric Composition (AC-VC)
Land Surface Imaging (LSI-VC)
Ocean Colour Radiometry (OCR-VC)
Ocean Surface Topography (OST-VC)
Ocean Surface Vector Wind (OSVW-VC)
Precipitation (P-VC)
Sea Surface Temperature (SST-VC)

Details of the various missions (marked in blue) can be found in the VC presentation
Presentation available from: Virtual constellations

5.6 GHRSST
Presented by Gary Corlett, Leicester University (WebEX)
GC presented GRHSST overview via WebEx. GHRSST provides a framework for SST data sharing, best
practices for data processing and a forum for scientific dialog, bringing SST to the user. GC
summarised the key developments since last year, including availability of the new GEOS-16 sensors,
the resale of SLSTR Level 2 SSTs, evolution of the GHRSST R/GTS, and migration of GPO.
Details are available from the GHRSST presentation.
Presentation available from: GHRSST

5.7 GSOP / CLIVAR
Presented by Yosuke Fujii, MRI-JMA
CLIVAR –GSOP activities include supporting of global project such as TPOS2020 or Argo, and
supporting the effort to distribute and quality control observation data through IQuOD.
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Other activities focus on ocean reanalyses intercomparisons such as ORA-IP. CLIVAR-GSOP is
also involved in collaborations with other CLIVAR panels and international research groups
such as GODA OceanView.
Further details are available from the CLICAR-GSOP presentation.
Presentation available from: GSOP/CLIVAR developments and links + EOS-COST update

5.8 OSTST/ARCOM
Presented by John Wilkins, Rutgers
JW provided an overview of the activities of the Ocean Surface Topography Science Team,
which is coordinating current and future altimeter missions. The altimeter constellation if in
excellent health, with five operational satellites delivering altimeter data in near real-time,
with other activities benefitting from exceptional international cooperation and
collaboration.
The OSTST seeks increased engagement with GOVST on evaluating data requirements and
future missions, in particular regarding sustaining NRT J-2 data and use of NRT C-2. GOVST
members indicated they used both products.
Furthermore, GOV task teams are invited to contribute to OSEs and OSSEs concerning
impact of an increased number of nadir altimeters, and uses and validation of SWOT data.
Coastal altimetry products vary in ease of use. Coastal oceanographers and modellers need
unified and consistent altimetry products, and expert support for use in coastal ocean
modelling, which can raise the visibility of coastal altimetry products. Since July 2017,
several coastal altimetry products are available from

http://www.coastalt.eu/community#datasets.
Presentation available from: OSTST/ ARCOM

5.9 Update of Salinity Remote sensing from Space
Presented by Tony Lee, JPL
TL presented an update of salinity remote sensing activities covering the SMOS, Aquarius
and SMAP missions. NASA continuity project are in place to ensure consistency of Aquarius
and SMAP SSS. Aquarius SSS quality is progressively improving, and a new SMOS product
with bias correction is significantly improving SSS in coastal areas, which is consistent with
SMAP SSS.
TL showed also showed various examples of recent and ongoing satellite SSS assimilation
efforts.
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Presentation available from: Updates of salinity remote sensing from space: status, future plan, and
relevance to GOV
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6

Science Day

This year the GOV Science Day focused on the “Status of the Year of Polar Prediction (YOPP)”. The
speakers presented national and international efforts in support of polar monitoring and predictions.
The GOV Science Day presentations are available from the GOV website and included the following
talks:

6.1

The WMO / WWRP Polar Prediction Project (2013 – 2022)

Presented by Jørn Kristiansen, Met.no
The Year of Polar Prediction was launched by the World Weather Research Programme
(WWRP) recognising a growing requirement to enable significant improvements in
environmental prediction capabilities for the polar regions and beyond, and by coordinating
a period of intensive observing, modelling, prediction, verification, user-engagement and
education activities. The project was launched in May 2017 at WMO HQ (Geneva).
The project is currently in its core phase (until mid-2019), which includes intensive
observation periods, dedicated model experiments, coupled DA, research into use & value
of forecasts, intense verification efforts and a summer school.
Presentation available from: The WMO / WWRP Polar Prediction Project (2013 – 2022)

6.2

An international (UN) decade of ocean science for sustainable development 20212030

Presented by Peter M. Haugan, University of Bergen/IMR/IOC
PM Haugan, the chair of the IOC, presented the plan for the “Decade of Ocean Science”,
highlighting the need for “Building ocean science, technology and related capacities towards
achieving sustainable development of the ocean”. Several initial objectives for this initiative
have been identified, and relate to global partnership, understanding impacts of stressors,
gaining and sharing knowledge, and mapping the ocean floor. Various other UN sectors will
be involves, e.g. WMO, FAO and others, but also Industry/ marine technology sector, NGOs,
and science networks.
The plans and progress of the Decade of Ocean Science is being promoted as many events
and conferences, to achieve wide recognition and involvement, to benefit governments,
society, business, science community, but in the first instance the ocean itself.
Presentation available from: An international (UN) decade of ocean science for sustainable
development 2021-2030

6.3

The Nansen Legacy

Presented by Tor Eldevik, UiB/Bjerkenss Centre

The Nansen Legacy is a new Arctic research project that will built an integrated scientific
knowledge base required for future sustainable management of the environment and
marine resources of the Barents Sea and adjacent Arctic Basin. Its main objectives cover:
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1. Improve the scientific basis for sustainable management of natural resources beyond
the present ice edge
2. Characterize the main human impacts, physical drivers, and intrinsic operation of the
changing Barents Sea ecosystems – past, present, and future
3. Explore and exploit the prognostic mechanisms governing weather, climate and
ecosystem, including predictive capabilities and constraining uncertainties
4. Optimize the use of emerging technologies, logistic capabilities, research recruitment
and stakeholder interaction to explore and manage the emerging Arctic Ocean.
5. Enhance the national cooperation and better use of knowledge, and resources for
education and research, including communication with the public and recruitment of
the next generation of polar researchers.
Presentation available from: The Nansen Legacy

6.4

NorArgo – the Norwegian contribution to the European and global Argo
Infrastructure

Presented by Kjell Arne Mork, IMR
Norway continues to contribute to the extension to Argo. Since 2002 Norway deployed 25 Argo
floats in the Nordic Seas, and is planning to extend the Norwegian Argo infrastructure through
NorArgo and NorArgo2. NorArgo will provide real-time physical and biogeochemical data, and

delayed validated data sets, which should be of interest to ocean modellers, both for
assimilation and initialization. Norway Argo activities include monitoring essential physical and
ecosystem variables, deployment in new Nordic Sea areas (such as the Barents Sea), investment in
new floats with BGC sensors and deep floats, contributions to Argo data validation as well as to the
Euro-Argo ERIC Roadmap and Argo programmes.
Presentation available from: NorArgo - the Norwegian contribution to the European and global Argo
infrastructure

6.5

The Deep Ocean Observing Strategy Project (DOOS)

Presented by Bruce Howe, University of Hawaii

The Deep Ocean Observing Strategy focuses on observations in the deep ocean to address
the grand societal issues of climate change prediction and adaptation, ecosystem
conservation, and sustainable management in the deep ocean. Bruce Howe introduced the
project, its rationale and future plans, and how GOV could play an important role in its
success.
DOOS needs guidance from GOV regards impacts of essential ocean variable (EOVs) for
present observing systems and possible future scenarios. Ideally, GOV should be involved in
an iterative interaction to help DOOS defining a strategy to observe the EOVs, and therefore
requests a formal liaison arrangement with GOV.
Presentation available from: The Deep Ocean Observing Strategy project (DOOS)
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6.6

Smart Subsea Cables Sensing the Pulse of the Planet

Presented by Bruce Howe, University of Hawaii

Installation of temperature, pressure and acceleration sensors on Subsea cables provide an
ideal addition to the ocean-earth observing system to complement the in-situ and satellite
systems. The SMART cable initiative is supported by 80 organisations, but needs to raise
awareness for being fully recognised. Cables can stretch through a full ocean basin, and can
provide data at bottom level, which would otherwise not be available.
GOV is invited to contribute to engage in testing the value of the SMART cables by setting up
OSSEs. OceanObs ’19 provides an opportunity to present current work and to gain
endorsement from the observation community.
Presentation available from: SMART Subsea Cables Sensing the Pulse of the Planet

6.7

Acoustic Tomography, Observing Systems, and GOV

Presented by Brian Dushaw, NERSC

Acoustic acoustic tomography is a technique to measure temperatures and currents over
large regions of the ocean, by measuring the exact time it takes sound signals to travel
between two instruments separated by ranges of 10–5000 km. This type of observation
method is not widely used, but could be beneficial.
Presentation available from: Acoustic Tomography, Observing Systems, and GODAE

6.8

OpenDrift – an open source generic trajectory model

Presented by Øyvind Breivik, Met.no

The OpenDrift is being developed by Met Norway as an open source generic framework of
trajectory modelling, with many applications from search & rescue, oil drifts, and cod eggs.
Trajectory forecasting for icebergs is in development. The code is reusable and used for the
operational emergency preparedness at MET Norway, using common standards like
NetCDF-CF and Thredds. Currents remain the biggest source of uncertainty for oceanic
trajectory models, and any improvement will translate directly into smaller search areas.
Presentation available from: OpenDrift - an open source generic trajectory model

6.9

The ECCC YOPP Coupled Forecasting System

Presented by Gregory Smith, ECCC
GS introduced the ECCC Coupled Forecasting Systems, and what it contributes to YOPP. The current

Canadian major projects accelerating operational oceanography activities include the Year
of Polar Prediction (YOPP), the Federal Government’s Ocean Protection Plan (ECCC and DFO)
and the EC METAREA mandate to supply, sustain and disseminate a coupled marine
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(atmosphere, ocean, ice, wave and snow) forecasting system for METAREAS 17 and 18 in the
Canadian Arctic.
Presentation available from: The ECCC YOPP Coupled Forecasting System

6.10 Predictability of inter-annual variations of bottom temperature and salinity on the
Scotian Shelf
Presented by Hal Ritchie, ECCC

The Marine Environmental Observation, Prediction and Response (MEOPAR) Network in
particular is supporting R&D that is complementary to the Canadian Operational Network of
Coupled Environmental Prediction Systems (CONCEPTS). This study is part of a MEOPAR
project related to downscaling Atmosphere-Ocean Forecasts from Global to Harbour scale.
Observations of the study region shows a high inter-annual variability of temperature and
salinity measurements over a 60-year period. The regional GoMSS model, now based on
NEMO 3.6, is used to simulate the observed variability in research and operational mode.
Model results suggest that the rapid cooling event in mid-Dec 2016 is an anomalous event,
and that thermal shock associated with this rapid cooling may be the cause of the high fish
mortality events in St Marys Bay in December 2016.
Presentation available from: Predictability of inter-annual variations of bottom temperature and
salinity on the Scotian Shelf

6.11 Sea ice Class 4 inter-comparison
Presented by Andy Ryan, Met Office

AR introduced the current Class 4 forecast verification framework, highlighting the
partner efforts of conducting sea ice intercomparisons. Partners are GIOPS CONECPTS,
Met Office Mercator Ocean and TOPAZ. The presentation provides details about system
performance when compared to AMSR2 characteristics, time dependent RMSE, forecast
ice concentration biases, SSM/I observations, using various statistical methods.
Presentation available from: Sea ice Class 4 inter-comparison

6.12 Data assimilation of sea ice - investigating key strategies in an Earth system model
with a multi-category sea ice model
Presented by Madlen Kimmritz, NERSC
MK presented results from an Earth Climate Prediction Model (NorCPM). Much of sea ice

variability can be reliably constrained just with aggregated ice concentration. Using a multicategory setup for the model is beneficial over single category assimilation. Strongly coupled
outperforms weakly coupled for thin ice.
Presentation available from: Data assimilation of sea ice - investigating key strategies in an Earth
system model with a multi-category sea ice model
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6.13 The Arctic sea ice thickness (SIT) constrained by the merged retrievals of Cryosat-2
and SMOS
Presented by Jiping Xie, NERSC

JX presented a study that shows that assimilation of a merged sea ice thickness (SIT) product
from Cryosat-2/SMOS, CS2SMOS) which provides weekly observations for entire northern
hemisphere and thickness range is useful for the improvement of forecasts of ice thickness,
ice drift, ice edge and ocean surface salinity. It is planned to use this method also in the new
Arctic Reanalysis.
Presentation available from: The bias of sea ice thickness in Arctic: constrained by the merged
retrievals of Cryosat-2 and SMOS

6.14 Implementing frictional damping of waves under sea-ice in the Arctic MFC wave
model
Presented by Øyvind Sætra, Met.no
OS presented the ARC MFC wave model, which currently provides daily 5-days forecasts via
CMEMS. To better reflect the sea-ice effect on waves a wave damping term by sea-ice is
introduced and results are presented. In the future, it is planned to work on specific case
studies and explore the impact of frictional damping of waves using coupled models.
Presentation available from: Implementing frictional damping of waves under sea-ice in the Arctic
MFC wave model

6.15 The Copernicus Marine Environment Monitoring Service global ocean eddy-resolving
physical reanalysis GLORYS12V1
Presented by Yann Drillet, Mercator Ocean

YD presented the Global Ocean High Resolution physical reanalysis GLORYS12V1, and
showed preliminary validation results. Comparing model and observation data shows good
agreement at global scale, which is similar or better than the previous GLORYs version at ¼°,
but with a much better representation of meso-scale eddies. There is also good agreement
between reanalysis and observations for transports, freshwater budget and Ice volume in
Arctic region.
Presentation available from: The Copernicus Marine Environment Monitoring Service global ocean
eddy-resolving physical reanalysis GLORYS12V1
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7

Conclusion and decisions

7.1

Programme Office activities

Presented by Fraser Davidson on behalf of Kirsten Wilmer-Becker, Met Office

FD presented on behalf of KWB the summary of the PO work during 2017.
•

Several new members joined the GOVST and Patrons’ Group

•

TT meetings were successfully organised and well attended

•

GOV has appointed two new Science Team co-chairs who are working hard on
refreshing the GOV vision & future plans

•

The GOV International School received a very high number of applications and
was well received, inviting students from various backgrounds and countries

•

GOV is preparing to organise a symposium & review in Nov 2018 and now needs
to be swift in moving the planning forward.

•

GOV PO finances are in good shape, but need to monitored carefully to make sure
they stay healthy

•

Programme Coordinator has to regain strength to face the future challenges and
hopes to be able to do this very soon!!!!

7.2

Feedback from the Patrons’ Group meeting

Presented by Paul DiGiacomo, NOAA
At the PG meeting issues, challenges and opportunities for GOV were highlighted by the PG chair:
→ GOV should play a critical role in the observation <> data <> products <> information <>
knowledge user value chain
→ Specifically, we need to clearly articulate the role of GOV in addressing the emerging “datarich, information poor” paradigm
→ Need to discuss & decide what specific deliverables and outcomes GOV can provide
→ Need to clearly define the purpose/function of GOV looking ahead to the next decade
→ Need to better define what value GOV does/will provide and who exactly are its users
(upstream & downstream)
→ Need to enhance the visibility of GOV across the ocean provider and user communities
→ Need to facilitate GOV partnerships at all levels: programmatic, national, regional etc.
→ Need funding for not just the GOV Project Office, but also for GOV pilot and prototype
efforts – this is going to be challenging (big surprise!), but there are ways to hopefully make
this happen
The PG groups provided some comments on GOV plans and challenges:
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A new Operational paradigm (from the perspective of a satellite data provider): Routine and
sustained provision of accurate, consistent, mature and fit for purpose products and
information (supporting Research + Applications + Services + Users in general, & not just in
near-real time!)



Science underpins both research and application efforts (GOV should be focused on strong
science-based activities both upstream & downstream – not just R&D)



There are significant and increasing opportunities in addressing socio-economic drivers and
needs, especially for ecosystems and coastal regions



Patrons are open for GOV to make specific requests, but GOV has to be very responsive to
PG respective needs, missions and drivers – collectively GOVST and PG have to do a better
job in demonstrating the value of the GOV efforts to potential funders.



GOV should be compelling, timely, responsive and able to succinctly answer the “why/sowhat/who cares” questions and the investments will likely follow!

7.3

Strategy discussion and future plans

Presented by Eric Chassignet

This GOVST-VIII meeting provided the opportunity to discuss the current GOV strategy and
suggestions for its revision. The strategic plans will be updated, taking into account plans for
the implementation of overarching crosscutting projects, strengthening of external links and
developing a plan for engagement, and increase GOV visibility. However, no fundamental
changes to the current GOV direction is expected.


The implementation of overarching, crosscutting projects will require more than
one task team to get involved, and to formulate the initial project ideas. Those will
evolve over time, as might the TT structures. The GOV symposium in May 2019 will
provide an ideal platform to flesh out project details.
o Ideas for the overarching projects have been suggested as:
 Improving the representation of near-surface processes


Better representation of coastal processes in large-scale models ⬄
better boundary conditions for coastal models



Adequacy of physical fields for biogeochemical applications ⬄
validation of GOV physical models



Ocean ice forecasts in high latitude environments



Coordinated OSSEs (TPOS2020, Deep Argo, SWOT, etc.)



Ensembles: Methodology, metrics, accuracy, products



Ocean contributions to sustainable development goals



Earth system models: integration and applications

The main criteria for large overarching projects include:
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•

Support of GOV addressing its goals, objectives, or gaps in knowledge &
capacity/capabilities

•

Requirement to coordinate the projects internationally (value, broader significance,
multiple participants required for success)

•

Projects should be closely tied to goals of other organisations, encouraging external
partnerships

•

Projects will require
– Project management/ milestones / measures of success
– Significant resources required (should be identified early)

•

Projects need a Champion (Patron or other influential person)

•

Proposals should be drawn up together with patron/sponsor participation

•

Existing projects could be adopted, extended and multiplied; tech/capacity transfer;
scale up & out – broader adoption & impact

It was proposed to put together a framework for defining project proposals.
● Engagement with external partner organisation requires stronger dialogue and an
understanding of the expectations and needs for GOV and external partners. The
GOV Patrons’ Group are invited to provide their perspectives on what organisations
should be contacted, and GOV co-chairs should chart a plan of actions. In addition,
GOV is planning to change its name to better reflect its mission.
– A GOV name change should consider two options, either to retain the
existing name “i.e. GODAE”, as it is recognisable and has heritage, OR to find
an new name/acronym that better represents what GOV is all about. Several
options were discussed.
Action 11 (G-VIII):

7.4

KWB to set up a survey with options for a new GOV name and send it
to the GOVST and PG for feedback.

Symposium planning and next GOVST meeting

Short summary presented by Fraser Davidson

The date for the symposium was originally planned for Nov 2018 (now moved to May 2019)
and will requires a lot of attention from many members of the GOVST to prepare. The Nov
2018 date conflicted with US Thanksgiving weekend.
Symposium themes definition for the plenary sessions should reflect the GOV vision, and it
was proposed to user the symposium sub-title: The future of ocean forecasting:
transforming ocean observations into knowledge. This suggestion was welcomed as it shows
a forward-looking GOV.
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Action 12 (G-VIII):

KWB to set up survey to collect feedback from GOV on the symposium
tagline and invite alternative ideas.

It was proposed to include themes on the Ocean product and services, and Applications to
allow debate and feedback from users (example mentioned was the Copernicus Marine
Week, Sep 2017).
Using the name “OceanObs ‘19“ as an example it was suggested to name the GOV
Symposium “OceanPrediction’19”.
Actions related to the symposium planning include the definition of the symposium themes,
structuring of the programme, and the identification of day 4&5 activities. At the time of the
GOVST meeting it was not planned to hold a GOV review at the symposium, but to solicit
external input as part of the engagement strategy with external organisations (aftermeeting note: This plans was revised and it is now planned to hold a small review at the
symposium).
The themed plenary sessions will be designed to reflect the GOV vision. A strong
component of the symposium will be understanding the role of the end user, and ensuring
two way interactions with them. Suggestions included providing examples of applications,
discussions on problems end users have, and to check how the Copernicus Marine week
went (talk to Cecile Bernacoco at Mercator Ocean International).
There was a discussion on how often the GOVST needed to meet, whether yearly or every
two years. No strong conclusion was reached. With the move from fall 2018 to Spring 2019,
there will be no GOVST in 2018. A short GOVST following the symposium will occur, and a
full GOVST may take place more likely in early 2020. Additionally there was discussion on
having joint GOVST and TT meetings. There are advantages and disadvantages with this
layout, but no strong conclusion was reached. An option provided was to have TT meetings
jointly with GOVST every 2 years with a GOVST on it’s own in the in-between years. Colocation of TT meetings (example MEAP and DA) were seen as very valuable.
The meeting closed on Friday, 10 Nov 2017. The hosts were thanked for an excellent
organisation. The GOVST participants indicated they had a very good science day.
Presentation available from: Meeting recap
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Appendices
Appendix A: Attendance list
Co-chairs:

Fraser Davidson, DFO, Canada,
Eric Chassignet, FSU, USA

(FD)
(EC)

GOVST members:

Natacha Bernier, ECCC, Canada
Lauren Bertino, NERSC, Norway
Gary Brassington, BoM, Australia
Abhisek Chatterjee, INCOIS, India
Giovanni Coppini, CMCC, Italy
Pierre De Mey-Fremaux, CNRS/LEGOS, France
Yann Drillet, Mercator Ocean, France
Yosuke Fujii, MRI/JMA, Japan
Marion Gehlen, IPSL/LSCE, France
Chris Harris, Met Office, UK
Pat Hogan, NRL, USA
Villy Kourafalou, University of Miami, USA
Guimei Liu, NMEFC, China
Matthew Martin, Met Office, UK
Kristian Mogensen, ECMWF, UK
Andrew Moore, UCSC, USA
Elisabeth Remy, Mercator Ocean, France
Hal Ritchie, Environment Canada
Gregory Smith, ECCC, Canada
Clemente Tanajura, UFBA, Brazil

(NB)
(LB)
(GB)
(AC)
(GC)
(PDM)
(YD)
(YF)
(MG)
(CH)
(PH)
(VK)
(GL)
(MM)
(KM)
(AM)
(ER)
(HR)
(GS)
(CT)

Patrons’ Group:

DiGiacomo, Paul, NOAA, USA
Mikhail Entel, BoM, Australia
Pierre-Yves Le Traon, Ifremer/Mercator Ocean, France
Lontoc-Roy, Melinda
Johnny Johannessen, NERSC, Norway

(PD)
(ME)
(PYLT)
(MLR)
(JJ)

François Montagner*, EUMETSAT, Germany
(FM)
John Siddorn*, Met Office, UK
(JS)
* Members who attended the Patrons’ Group meeting by teleconference

Guests:

Beauchamp, Maxime, NERSC, Norway
Breivik, Oyvind, Norwegian Meteorological Institute, Norway
Choi, Byoung-Ju, Chonnam National University, South Korea
Dushaw, Scince, NERSC, Norway
Eldevik, Tor, UiB/Bjerknes Centre, Norway
Haugan, Peter, University of Bergen/IMR/IOC, ,Norway
Howe, Bruce, University of Hawaii at Manoa, USA
Kimmritz, Madlen, NERSC, Norway
Kristiansen, Jørn, Met. No, Norway
Mork, Kjell Arne, Institute of Marine Research, Norway
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Park, Jeong-Won, NERSC, Norway
Ryan, Andrew, Met Office, UK
Saetra, Oyvind, The Norwegian Meteorological Institute, Norway
Samuelsen, Annette, NERSC, Norway
Sperrevik, Ann Kristin, MET, Norway
Wakamatsu, Tsuyoshi, NERSC, Norway
Xie, Jiping, NERSC, Norway
Yumruktepe, Çağlar, NERSC, Norway
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Appendix B: Meeting agenda (8th Annual GOVST meeting)
Day 0– Sunday 5 November
Sunday / Sunday evening events not confirmed
Co-chair only working dinner at 19:00 to discuss GOVST-VIII and agree roles in the meeting ahead.

Day 1 – Monday 6 November (Hotel Augustin, meeting room)
Introduction day –

What have we learned in GOV and what needs to be done?

Session chairs: Fraser Davidson
08:30 – 09:15

Registration and posters (set-up to continue throughout the day)

09:15 – 09:30

Welcome by local host – Laurent Bertino & Johnny Johannessen, NERSC

09:30 – 10:00

Meeting objectives – Long term goals (GOV Co-chairs)

10:00 – 10:10

National system presentations: Mercator Ocean, France – Yann Drillet,
Mercator Ocean

10:10 – 10:20

National system presentations: CONCEPTS, Canada – Natacha Bernier, DFO

10:20 – 10:30

National system presentations: HYCOM, USA – Pat Hogan, NRL

10:30 – 11:00

Break

11:30 – 12:00

DA-TT presentation – overview and goals: Matt Martin, Met Office and
Andy Moore, UCSC (30 min)

12:00 – 12:30

OSEval-TT presentation – overview and goals: Elisabeth Remy, Mercator
Ocean (30 min)

12:30 – 13:30

Lunch

Session chairs: Eric Chassignet
13:30 – 14:00

COSS-TT presentation – overview and goals: Pierre De Mey, LEGOS and
Villy Kourafalou, University of Miami, RSMAS (30 min)

14:00 – 14:10

National system presentations: INDOFOS, India – Abhisek Chatterjee,
INCOIS

14:10 – 14:20

National system presentations: NMEFC, China – Guimei Liu, NMEFC

14:20 – 14:30

National system presentations: MOVE/MRI.COM, Japan – Yosuke Fujii,
MRI/JMA

14:30 – 15:00

IV-TT presentation – overview and goals: Gregory Smith, ECCC (30 min)

15:00 – 15:10

National systems presentations: ECMWF, UK – Kristian Mogensen, ECMWF

15:10 – 15:20

National systems presentations: FOAM, Met Office, UK – Matt Martin, Met
Office

15:20 – 15:30

National systems presentations: TOPAZ, Norway – Laurent Bertino, NERSC

15:30 – 16:00

Break
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16:00 – 16:30

CP-TT presentation – overview and goals: Hal Ritchie, ECCC and Chris
Harris, Met Office (30 min)

17:00 – 17:30

MEAP-TT presentation – overview and goals: Marion Gehlen, LSCE/CNRS
(30 min)

17:30 – 17:40

National System presentations: BoM – Gary Brassington, BoM

17:40 – 17:50

National System presentations: REMO – Clemente Tanajura, REMO

17:50 – 18:00

National System presentations: MFS – Giovanni Coppini, CMCC

18:00 – 18:15

National system presentations: Introduction to the Korean Operational
Ocean Forecasting System - Byoung-Ju Choi, Chonnam National University

18:15 – 18:30

Daily recap (short discussions – GOVST co-chairs and session chairs)

18:30 – 20:00

Poster session with heavy hors d’oeuvres

20:00

End of day 1

List of GOV National systems:
1)
2)
3)
4)
5)
6)
7)
8)
9)

10) MFS, Italy – G Coppini
11) MOVE/MRI.COM, Japan – Y Fujii
12) REMO, Brazil – C Tanajura
13) RTOFS, USA – A Mehra
14) TOPAZ, Norway – L Bertino

BlueLink, Australia – G Brassington
CONCEPTS, Canada – N Bernier
ECCO, USA – T Lee
ECMWF, UK (Europe) – K Mogensen
FOAM, UK – M Martin
HYCOM, USA – P Hogan
INDOFOS, India – A Chatterjee
NMEFC, China – G Liu
Mercator Ocean, France – Y Drillet

Invited system reps:
-
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South Africa, Department of
Environmental Affairs – D Byrne
South Korea, KIOST - J-I Kwon

Day 2 – Tuesday 7 November
Discussion day
Session chair: Eric Chassignet
09:00 – 09:20

Patrons’ perspective – Paul DiGiacomo, NOAA

09:20 – 09:30

Short intro to start discussion session (co-chairs)

09:30 – 11:30

Discussion session by breakout groups (includes coffee break)
What are the science questions that GOV should focus on (core and TTs)?
(3 breakout rooms á 10 people)

11:30 – 12:30

Reports from breakouts and plenary discussion

12:30 – 13:30

Lunch

13:30 – 15:30

Discussion session by breakout groups
What should be the goals of GOV for the next ten years (core and TTs)?
(3 breakout rooms á 10 people)

15:30 – 15:40

Group photo

15:40 – 16:10

Break

Session chair: Fraser Davidson
16:10 – 17:00

Reports from breakouts and plenary discussion

17:00 – 17:15

Daily recap (short discussions – GOVST co-chairs and session chairs)

17:15

End of day 2

19:00 – 22:00

GOVST Dinner - TBC
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Day 3 – Wednesday 8 November
GOV Symposium & Review plans
Session chair: Eric Chassignet & Pierre-Yves Le Traon
Proposed format for GOV Symposium & Review – plenary discussion
09:00 – 09:15

Short Introduction and overview of Symposium and review planning –
Fraser Davidson, DFO

09:15 – 10:00

Discussion about symposium set-up, sessions and structure

10:00 – 10:20

Discussion about GOV review structure and outcomes

10:20 – 10:30

Wrap up of symposium and review session – to be revisited on Friday

10:30 – 11:00

Break

International collaborations & observing systems
Session chair: Eric Chassignet
11:00 – 11:30

Review of GOVST – ET-OOFS link – discussion introduced and led by Fraser
Davidson & Gary Brassington

11:30 – 11:50

GEO Blue Planet – Pierre-Yves Le Traon, Mercator Ocean

11:50 – 12:10

TPOS2020 – Neville Smith (WebEx)

12:10 – 12:30

Argo - Pierre-Yves Le Traon, Mercator Ocean

12:30 – 15:00

Lunch (long lunch break (until 15:00) for all not taking part in the PG
meeting)

13:00 – 15:00

Patrons Group meeting (PG, PO and GOVST co-chairs only)

Session chair: Fraser Davidson
15:00 – 15:20

Virtual constellations – Francois Montagner (EUMETSAT, WebEx)

15:20 – 15:40

GHRSST – Gary Corlett, Leicester University (WebEx)

15:40 – 16:10

Break

16:10 – 16:30

GSOP/CLIVAR developments and links + EOS-COST update – Yosuke Fujii,
MRI-JMA

16:30 – 16:50

OSTST/ ARCOM – John Wilkin, Rutgers University (WebEx)

16:50 – 17:10

Updates of salinity remote sensing from space: status, future plan, and
relevance to GOV – Tong Lee (JPL, WebEx)

17:10 – 17:30

Discussion

17:30 – 17:45

Daily recap (short discussions – GOVST co-chairs and session chairs)

17:45

End of day 3
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Day 4 – Thursday 9 November
Science session - Status of the Year of Polar Prediction and related efforts in polar
monitoring and predictions
Session chair: Laurent Bertino
Science day presentations
09:00 – 09:20

YOPP – overview and MET Norway involvement & perspective – Jørn
Kristiansen, Met .no

09:20 – 09:40

An international (UN) decade of ocean science for sustainable development
2021-2030 – Peter M. Haugan, University of Bergen/IMR/IOC

09:40 – 10:00

The Nansen Legacy – Tor Eldevik, UiB/Bjerkenss Centre

10:00 – 10:20

NorArgo - the Norwegian contribution to the European and global Argo
infrastructure – Kjell Arne Mork, IMR

10:20 – 10:30

Discussion

10:30 – 11:00

Break

11:00 – 11:20

The Deep Ocean Observing Strategy project (DOOS) – Bruce Howe, University
of Hawaii

11:20 – 11:40

SMART Subsea Cables Sensing the Pulse of the Planet – Bruce Howe, University
of Hawaii

11:40 – 12:00

Acoustic Tomography, Observing Systems, and GODAE – Brian Dushaw, NERSC

12:00 – 12:20

OpenDrift - an open source generic trajectory model – Øyvind Breivik, Met.no

12:20 – 12:30

Discussion

12:30 – 13:30

Lunch

Session chair: Fraser Davidson
13:30 – 13:50

The ECCC YOPP Coupled Forecasting System – Gregory Smith, ECCC

13:50 – 14:10

Predictability of inter-annual variations of bottom temperature and salinity on
the Scotian Shelf - Hal Ritchie, ECCC

14:10 – 14:30

Sea ice inter-comparison a Met Office perspective – Andy Ryan, Met Office

14:30 – 14:50

Data assimilation of sea ice - investigating key strategies in an Earth system
model with a multi-category sea ice model – Madlen Kimmritz, NERSC

14:50 – 15:10

The bias of sea ice thickness in Arctic: constrained by the merged retrievals of
Cryosat-2 and SMOS – Jiping Xie, NERSC

15:10 – 15:20

Discussion

15:20 – 15:50

Break

15:50 – 16:10

Implementing frictional damping of waves under sea-ice in the Actic MFC
wave model – Øyvind Sætra, Met.no

16:10 – 16:30

The Copernicus Marine Environment Monitoring Service global ocean eddyresolving physical reanalysis GLORYS12V1 – Yann Drillet, Mercator Ocean
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16:30 – 16:50

Assessing the extended-range predictability of the HYCOM+RODAS system in
the South Atlantic – Clemente Tanajura, REMO-UFBA

16:50 – 17:00

Daily recap (short discussions – GOVST co-chairs and session chairs)

17:00 – 18:00

Poster session (including for all Science Day participants)

18:00

End of day 4

Day 5 – Friday 10 November
Communications, future plans and meeting conclusion
Session chair: Eric Chassignet
09:00 – 09:20
Introduction/Recap of the week (co-chairs)
09:20 – 09:35

Programme office activities – Kirsten Wilmer-Becker, Met Office (remote)

09:35 – 09:50

Feedback from Wednesday’s Patrons group meeting – Paul DiGiacomo,
NOAA

09:50 – 10:30

Symposium, Review, and next GOVST meeting – conclusion – (short
summary from Fraser Davidson)

10:30 – 11:00

Break

11:00 – 11:30

Review of GOV Future Plan (co-chairs)

11:30 – 11:45

Review of new actions (co-chairs)

11:45 – 12:00

Discussion about this meeting and lessons learnt

12:00 – 12:30

Summary and thanks

12:30

Meeting closes

From 12:30

Lunch
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Appendix C: Actions & Agreements

Nov 2017
Action 1 (G-VIII):

KWB to invite the Korean representative as a new member of the GODAE
OceanView Science Team (GOVST)

Agreement 1 (G-VIII):

All task team co-chairs to consider organising joint TT workshops

Action 2 (G-VIII):

GOVST Co-chairs to initiate discussion to develop a strategy on joint TT
meetings and GOVST meetings.

Action 3 (G-VIII):

GOVST via TT co-chairs to tweak GOV strategy with TT DA ideas.

Action 4 (G-VIII):

GOVST co-chairs and all TT co-chairs to identify what linkages with
external groups would be beneficial in the updated strategy.

Action 5 (G-VIII):

GOVST co-chairs and IV-TT co-chairs to consider which group will take care
of Class4 and Class1 intercomparisons once fully operational. Consideration
to transfer responsibility to ET-OOFS.

Action 6 (G-VIII):

MEAP-TT co-chairs to suggest physical metrics for the IV-TT that are
relevant for MEAP.

Action 7 (G-VIII):

MEAP-TT to engage the IV-TT members with the key people involved in a
discussion about metrics and data sets recognizing that timeline for MEAP
application is longer.

Agreement 2 (G-VIII):

Updating the GOV strategy needs to include clarification of future TT
structure and functioning prior to concrete planning (activities)

Action 8 (G-VIII):

COPERNICUS/CMEMS have potential new group on decadal predictions.
The GOVST should consider offering coordination of topic to avoid having
too many groups with similar targets.

Action 9 (G-VIII):

GOVST co-chairs to reflect on GOVST VIII discussion and suggest way
forward for TT/project structure

Action 10 (G-VIII):

KWB to set up a survey for finding new GOV name

Action 11 (G-VIII):

KWB to set up a survey with options for a new GOV name and send
it to the GOVST and PG for feedback.

Action 12 (G-VIII):

KWB to set up survey to collect feedback from GOV on the
symposium tagline and invite alternative ideas.
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Appendix D: List of presentations
Introduction and overview
ID

Presentation

Presenter

1.1

Meeting objectives – Long term goals

Eric Chassignet, FSU & Fraser Davidson, DFO

1.2

GOV Symposium and review overview

Eric Chassignet, FSU & Fraser Davidson, DFO

GOV Forecasting Systems
ID

Poster presentation

Presenter

2.1

Mercator Ocean, France

Yann Drillet, Mercator Ocean

2.2

CONCEPTS, Canada

Natacha Bernier, DFO

2.3

GOFS & ESPC, USA

Pat Hogan, NRL

2.4

INDOFOS, India

Abhisek Chatterjee, INCOIS

2.5

NMEFC, China

Guimei Liu, NMEFC

2.6

MOVE/MRI.COM, Japan

Yosuke Fujii, MRI/JMA

2.7

ECMWF, UK

Kristian Mogensen, ECMWF

2.8

FOAM, Met Office, UK

Matt Martin, Met Office

2.9

TOPAZ, Norway

Laurent Bertino, NERSC

2.10

BoM, Australia

Gary Brassington, BoM

2.11

REMO, Brazil

Clemente Tanajura, REMO

2.12

Introduction to the Korean Operational
Ocean Forecasting System (12 MB)

Byoung-Ju Choi, Chonnam National University

2.13

MFS, Italy

Giovanni Coppini, CMCC

Task team presentations – overview of TT achievements since last meeting (work plan and
science questions)
ID

Poster presentation

Presenter

3.1

DA-TT overview and goals

Matt Martin, Met Office and Andy Moore, UCSC

3.2

OSEval-TT overview and goals

Elisabeth Remy, Mercator Ocean

3.3

IV-TT overview and goals

Gregory Smith, ECCC

3.4

COSS-TT overview and goals

Pierre De Mey, LEGOS and Villy Kourafalou, University
of Miami, RSMAS

3.5

CP-TT overview and goals

Hal Ritchie, ECCC and Chris Harris, Met Office

3.6

MEAP-TT overview and goals

Marion Gehlen, LSCE/CNRS
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Observing systems and International collaborations
ID

Poster presentation

Presenter

4.1

GEO Blue Planet

Paul DiGiacomo, NOAA

4.2

TPOS2020

Neville Smith (WebEx)

4.3

Argo

Pierre-Yves Le Traon, Mercator Ocean

4.4

Virtual constellations

Francois Montagner (EUMETSAT, WebEx)

4.5

GHRSST

Gary Corlett, Leicester University (WebEx)

4.6

GSOP/CLIVAR developments and links + EOSCOST update

Yosuke Fujii, MRI-JMA

4.7

OSTST/ ARCOM

John Wilkin, Rutgers University (WebEx)

4.8

Updates of salinity remote sensing from space:
status, future plan, and relevance to GOV

Tong Lee

Science Day presentations
ID

Poster presentation

Presenter

5.1

YOPP – overview and MET Norway involvement &
perspective

Jørn Kristiansen, Met .no

5.2

An international (UN) decade of ocean science for
sustainable development 2021-2030

Peter M. Haugan, University of
Bergen/IMR/IOC

5.3

The Nansen Legacy

Tor Eldevik, UiB/Bjerkenss Centre

5.4

NorArgo - the Norwegian contribution to the European
and global Argo infrastructure

Kjell Arne Mork, IMR

5.5

The Deep Ocean Observing Strategy project (DOOS)

Bruce Howe, University of Hawaii

5.6

SMART Subsea Cables Sensing the Pulse of the Planet

Bruce Howe, University of Hawaii

5.7

Acoustic Tomography, Observing Systems, and GODAE

Brian Dushaw, NERSC

5.8

OpenDrift - an open source generic trajectory model

Øyvind Breivik, Met.no

5.9

The ECCC YOPP Coupled Forecasting System

Gregory Smith, ECCC

5.10

Predictability of inter-annual variations of bottom
temperature and salinity on the Scotian Shelf

Hal Ritchie, ECCC

5.11

Sea ice Class 4 inter-comparison

Andy Ryan, Met Office

5.12

Data assimilation of sea ice - investigating key strategies
in an Earth system model with a multi-category sea ice
model (26MB)

Madlen Kimmritz, NERSC

5.13

The bias of sea ice thickness in Arctic: constrained by the
merged retrievals of Cryosat-2 and SMOS (52 MB)

Jiping Xie, NERSC

5.14

Implementing frictional damping of waves under sea-ice
in the Actic MFC wave model

Øyvind Sætra, Met.no
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5.15

The Copernicus Marine Environment Monitoring Service
global ocean eddy-resolving physical reanalysis
GLORYS12V1

Yann Drillet, Mercator Ocean

5.16

Assessing the extended-range predictability of the
HYCOM+RODAS system in the South Atlantic

Clemente Tanajura, REMO-UFBA

Meeting conclusion and future plans
ID

Presentation

Presenter

6.1

Programme office activities

Fraser Davidson, DFO

6.2

Meeting recap

Eric Chassignet, FSU & Fraser Davidson, DFO
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Appendix E: Acronyms
AMSR2

Advanced Microwave Scanning Radiometer 2

ARCOM

Altimetry for Regional and Coastal Modelling

BAMS

Bulletin of the American Meteorological Society

BGC

Biogeochemistry

BoM

Bureau of Meteorology

CAM

Coastal Altimetry Workshop

CEOS

Committee on Earth Observation Satellites

CGM

Coupled Global Modelling

CICE

Los Alamos sea ice model

CLIVAR

Climate Variability and Predictability

CLS

Collecte Localisation Satellites

CMCC

Euro-Mediterranean Center on Climate Change

CMEMS

Copernicus Marine Environment Monitoring Service

CMLRE

Centre for Marine Living Resources & Ecology

CMRE

Centre for Maritime Research and Experimentation

CNES

Centre national d'études spatiales

C-NOOFS

Canadian-Newfoundland operational ocean forecasting system

COFS

Coastal Ocean Forecasting System

CONCEPTS

Canadian Operational Network of Coupled Environmental Prediction Systems

COSS-TT

Coastal and Shelf Seas Task Team

COST-EOS

European Cooperation in Science and Technology - Evaluation of Ocean Syntheses

CP-TT

Coupled Prediction Task Team

CSIR

Council of Scientific and Industrial Research

CSIRO

Commonwealth Scientific and Industrial Research Organisation

DA-TT

Data Assimilation Task Team

ECCC

Environment and Climate Change Canada

ECCO

Estimating the Circulation and Climate of the Ocean

ECMWF

European Centre for Medium Range Weather Forecasts

ECV

Essential climate variables

EEZ

Exclusive Economic Zone

EGU

European Geosciences Union

EKE

Eddy kinetic energy

EnKF

Ensemble Kalman filter

EnOI

Ensemble Optimal Interpolation

ENSO

El Nino Southern Oscillation

ESA

European Space Agency

ESMF

Earth System Modelling Framework

ESSO

Earth System Sciences Organisation

ET-OOFS

Expert Team for Operational Ocean Forecasting Systems

EUMETSAT

European Organisation for the Exploitation of Meteorological Satellites

FA

Focus Area

FOAM

Forecast Ocean Atmosphere Model

FSU

Florida State University
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GBR

Great Barrier Reef

GDR

Geophysical Data Record

GEO

Intergovernmental Group on Earth Observations

GFDL

Geophysical Fluid Dynamics Laboratory

GHRSST

Global High Resolution Sea Surface Temperature

GODAS

NCEP Global Ocean Data Assimilation System

GOFS

Global Ocean Forecasting System

GoMSS

Gulf of Maine and Scotian Shelf

GOOS

Global Ocean Observing System

GOV

GODAE OceanView

GOVST

GODAE OceanView Science Team

GSOP

Global Synthesis and Observations Panel

HAB

Harmful Algal Bloom

HOOFS

High-resolution Operational Ocean Forecast and reanalysis System

HRCP

High Resolution Coupled Prediction

HYCOM

Hybrid Coordinate Ocean Model

ICW4

International Coordination Workshop 4

IMBER

Integrated Marine Biosphere Research

IMEDEA

Mediterranean Institute for Advanced Studies

INCOIS

Indian National Centre for Ocean Information Services

INDOFOS

Indian Ocean Forecast System

IndOOS

Indian Ocean Observing System

IOC

Intergovernmental Oceanographic Commission

IOCCP

International Ocean Carbon Coordination Project

IO-GOOS

Indian Ocean GOOS

IORP

CLIVAR/GOOS Indian Ocean Regional Panel

IV-TT

Intercomparison and Validation Task Team

JCOMM

WMO-IOC Joint Technical Commission for Oceanography and Marine Meteorology

JMA

Japan Meteorological Agency

LEGI

Laboratoire des Écoulements Géophysiques et Industriels

LEO IR

Low Earth Orbit infrared

LEO PMW

Low Earth Orbit passive microwave

LETKF

Local Ensemble Transform Kalman Filter

LOFS

Large-scale Ocean Forecasting System

MEAP-TT

Marine Ecosystem Analysis and Prediction Task Team

MEOPAR

Marine Environmental Observation Prediction and Response Network

MFS

Mediterranean Forecasting System

MOM

Modular Ocean Model

MOSAIC

Marine Observation System along Indian Coast

MOVE/MRI.COM

Multivariate Ocean Variational Estimation/MRI.COM

MRI

Japan Meteorological Institute

MSS

Mean Seas Surface

NASA

National Aeronautics and Space Administration

NCEP

National Centers for Environmental Prediction (NCEP)
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NCODA

Navy Coupled Ocean Data Assimilation

NEMO

Nucleus for European Modelling of the Ocean

NERSC

Nansen Environmental and Remote Sensing Center

NMEFC

National Marine Environmental Forecasting Center

NOAA

National Oceanic and Atmospheric Administration

NRC

National Research Council (Canada)

NRL

Naval Research Laboratory

NRT

Near real-time

OIS

Observation Impact Statement

OMZ

Oxygen minimum zone

OOFS

Operational Ocean Forecasting System

OOPC

Ocean Observation Panel for Climate

ORA-IP

Ocean Reanalyses Intercomparison Project

OSE

Observing System Experiment

OSEval-TT

Observing System Evaluation Task Team

OSSE

Observing System Simulation Experiment

OSTIA

Operational Sea Surface Temperature and Sea Ice Analysis

OSTST

Ocean Surface Topography Science Team

PFZ

potential fishing zone

PG

Patrons’ Group

PO

Programme Office

QC

Quality Control

QG

Quasi-geostrophic

RAMA

Research Moored Array for African-Asian-Australian Monsoon Analysis and Prediction

REMO

Oceanographic Modelling and Research Network

ROMS

Relocatable Ocean Model System

RSMAS

Rosenstiel School of Marine and Atmospheric Science

RTOFS

Real-time Ocean Forecasting System

SIBER

Sustained Indian Ocean Biogeochemistry and Ecosystem Research

SLA

Sea level Anomaly

SMAP

Soil Moisture Active Passive

SMOS

Soil Moisture and Ocean Salinity

SSH

Sea Surface Height

SSS

Sea Surface Salinity

SST

Sea Surface Temperature

SWOT

Surface Water Ocean Topography

TAO
TOPAZ

Tropical Atmosphere Ocean
Towards an Operational Prediction system for the North Atlantic European coastal
Zones

TPOS

Tropical Pacific Observing System

TT

Task Team

UCSC

University of California Santa Cruz

UFBA

University Federal da Bahia

UNESCO

United Nations Educational, Scientific and Cultural Organization

WAM

Wave model
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WGNE

Working Group for Numerical Experimentation

WICC

West Indian Coastal Current

WIS

WMO System Information

WMO

World Meteorological Organisation

XBT

EXpendable BathyThermograph

YOPP

Year of Polar Prediction

IOC
WMO structure
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Questions on the WMO:
Marine Meteorology and Oceanography Programme (MMOP) (is this the link to JCOMM)
http://www.wmo.int/pages/prog/amp/mmop/mmop_added_value_en.html

Commission of Basic Systems
World Weather Research Programme
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IOC-UNESCO
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